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Foreword 

Futures markets, like most markets, usually perform their essential 
economic roles without drawing much public attention. Major new 
developments in patterns of usage or in prices, however, sometimes 
attract the attention of the public and of government. 

Pronounced changes in futures market trading have occurred in 
recent years. In the more volatile and inflationary economic climate 
of the 1970s, the number of contracts traded in agricultural commod
ities and metals increased dramatically. Even more significant, however, 
was the introduction of trading in financial futures contracts and 
their phenomenal growth. Between 1970 and 1984 futures trading 
volume increased more than tenfold, and by the end of 1984 financial 
futures accounted for 50 percent of total trading. 

The framework for futures market regulation also changed, first 
with the establishment of the Commodity Futures Trading Commis
sion in 1974 and subsequently with the Futures Trading Acts of 1978 
and 1982. The four-year sunset provision in the 1974 legislation, 
together with the government studies mandated by the 1982 act, 
ensured that several important issues would be on the national policy 
agenda for the next round of reauthorization. 

The remarkable expansion of trading in financial futures has 
meant a more important and pervasive economy-wide role for futures 
markets. This expanded role has raised new issues, issues that deserve 
careful analysis by recognized scholars in the private sector as well 
as by experts in government. The studies in this volume are intended 
to contribute to a better understanding of the economic role of futures 
markets and of the role of regulation. 

In view of the new opportunities and the new issues that emerged 
with the growth of futures market activities and AEI's continuing 
program of research and dissemination of regulatory policy analyses, 
we received encouragement from several sources in industry and 
government to examine futures markets and their regulation. Futures 
markets, the context in which they developed, and relations with 
other markets were analyzed in an earlier AEI publication, A Treatise 
on Markets: Spot, Futures, and Options, by Joseph M. Burns. 
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The studies in this volume were commissioned as part of AEI's 
project on the Economics and Regulation of Futures Markets. A 
companion volume, Futures Markets: Regulatory Issues, also edited by 
Anne E. Peck who served as project director, contains a series of 
related studies. In a third publication, Futures Markets: An Overview, 
Philip McBride Johnson draws upon these studies and upon his 
experience as a legal practitioner and former chairman of the 
Commodity Futures Trading Commission to highlight the major 
implications for policy. 

These studies make a new and timely contribution to public 
policy formation for these important markets. The entire project of 
which these published studies are a part was carried out under the 
auspices of AEI's Center for the Study of Government Regulation 
directed by Marvin H. Kosters. The government regulation studies 
program at AEI has addressed a wide range of issues concerning the 
appropriate role of government. These studies by leading scholars 
and practitioners in their fields analyze the contribution that effi
ciently functioning futures markets make to achieving broader economic 
goals. They are particularly relevant in the current climate of public 
concern about meeting capital investment needs and about appro
priate regulatory structures for financial services markets as a whole. 

WILLIAM J. BAROODY, JR. 
President 
American Enterprise Institute 
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Preface 

These studies analyze the economic role of futures markets by care
fully examining markets for different commodities and futures instru
ments. The implications for policy making are discussed in the context 
of how futures markets function and how they contribute to economic 
performance. The primary purpose of the studies is to foster better 
understanding of these markets and their economic contribution to 
promote more informed policy choices. 

The project on the economics and regulation of futures markets 
under which these studies were carried out was stimulated by the 
remarkable expansion of financial futures trading and the issues that 
arose in connection with developments such as the emergence of 
trading in stock index futures and options on futures contracts. Ques
tions were raised in the congressional hearings prior to reauthori
zation of the Commodity Futures Trading Commission (CFTC) about 
the growing array of derivative financial instruments trading on futures 
markets, the economic purposes they served, the extent to which 
they might be competitive with the well-established securities markets, 
and possible conflicts or overlap in the regulatory systems admin
istered by different federal government agencies. Congressional 
concerns about these issues led to requests in the Futures Trading 
Act of 1982 for studies to be conducted by federal government agen
cies. 

The Federal Reserve Board (FRB), the Securities and Exchange 
Commission (SEC), and the CFTC were directed by the act to carry 
out a joint study of the economic purposes of futures and options 
markets, to consider their effects on capital formation, and to evaluate 
the adequacy of their regulation. The CFTC was directed to examine 
the implications of trading on futures markets by individuals possess
ing material, nonpublic information. Finally, the FRB announced a 
study to review federal margin regulation policy. These three federal 
studies were underway by the spring of 1983. 

In view of this concentration of government interest, the Amer
ican Enterprise Institute proposed a project that would contribute 
additional research by leading scholars outside government to develop 
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better understanding in the Washington policy community of futures 
markets, their economic roles, and the related regulatory issues. The 
studies developed in this research effort are published in two volumes: 
Futures Markets: Their Economic Role and Futures Markets: Regulatory 
Issues. A list of the studies in the companion volume and a list of 
all the contributors are at the end of the book. 

The studies in this volume assess the economic contributions of 
futures and options markets by drawing upon evidence from the 
long history of futures trading in largely agricultural products, by 
examining the contributions of newer financial futures and options 
markets, and by analyzing the specific implications for capital forma
tion. The studies analyze how trading in financial futures instruments 
facilitates the management of interest rate and security price risks, 
thereby reducing the cost of capital and increasing incentives to 
invest in productive assets. Finally, the studies discuss the key under
lying economic differences between futures and securities markets 
that provide the basis for the different forms and methods of regu
lation that have been developed in these markets and their adequacy 
for ensuring efficient market performance. 

Studies in the companion volume, Futures Markets: Regulatory 
Issues, address specific market practices, institutions, or participants 
and associated regulatory concerns. Each of the current congressional 
concerns has a historical context. Some concerns, like the regulation 
of futures margins, have long histories of congressional debate. Other 
issues, like trading floor practices, arise in a new context because 
different, but related, financial instruments are traded under separate 
regulatory systems. The specific issue areas discussed in the compan
ion volume are trading floor practices, the role of margins, charac
teristics of small public traders, cash settlements, and livestock futures. 

Taken together, the AEI studies show that careful analysis of 
various futures markets and instruments and of industry practices 
is essential for understanding their economic contribution. They indi
cate that a complex set of institutional arrangements, commercial and 
financial practices, privately administered rules, and federal regu
lations have evolved in a highly competitive market environment to 
foster efficient and financially secure trading. As a final theme, the 
studies demonstrate that sound public policy toward futures markets 
must be based on a thorough understanding of how they function, 
and not on superficial similarities to features of other related markets. 

In developing this project on the Economics and Regulation of 
Futures Markets, the Center for the Study of Government Regulation 
at AEI consulted extensively with government officials, private sector 
representatives, and academic scholars. These consultations contrib-
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uted importantly to shaping the character of the studies and review
ing them as they were written. To provide for systematic advice and 
review while the project was underway, an advisory committee, 
chaired by Gary L. Seevers, was established. Representatives from 
the major futures exchanges, users of futures services, and research 
professionals from universities and business firms made up the 
committee. A research advisory committee was also established to 
identify issues for examination and to survey research under way by 
leading scholars. This committee was cochaired by Philip McBride 
Johnson and William L. Silber. The members of these advisory 
committees are listed in the back of the book. 

The general advisory committee met in Washington at the outset 
of the project to assist in identifying the policy issues that should 
receive priority, and members or their representatives met jointly 
with the authors when their studies were planned and drafted. 
Subsequent meetings were held in New York and Chicago. These 
committees made invaluable contributions to the research, both for 
the advice and criticism that they provided and for the access to 
knowledgeable people in the industry that they made possible. 

Although these studies were carried out entirely separately from 
the government studies, the project benefited from frequent consul
tation with government agency officials and staff. In particular, Susan 
M. Phillips, chairperson of the CFTC; members of the CFTC's 
economics staff; Frederick Struble, associate director of the FRB; and 
members of the FRB staff provided information to authors and help
ful suggestions in response to draft papers. 

Authors of the individual essays acknowledge the assistance 
they received in preparing their papers. Here I want to acknowledge 
the several additional people who provided formal review of some 
or all of the studies. They include: Robert M. Bear, Robert M. Bor, 
Galen Burghardt, Thomas Coleman, Read P. Dunn, Jr., Kenneth R. 
French, Marvin L. Hayenga, Marvin H. Kosters, Raymond M. Leut
hold, Terrence F. Martell, Gary Perlin, Todd E. Petzel, Mark J. Powers, 
Donald J. Puglisi, Gordon C. Rausser, Charles E. Robinson, Gary L. 
Seevers, Sarahelen Thompson, and Terrance J. Wear. I want to 
acknowledge their assistance, as well as that of the advisory commit
tees and members of their staff, and thank them for their contribu
tions. 

ANNE E. PECK 

Project Director 
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1 
The Economic Role of Traditional 

Commodity Futures Markets 
Anne E. Peck 

The concepts and techniques of futures trading have recently been 
introduced to markets for commodities vastly different from the agri
cultural markets in which the system of trading first developed and 
to which it was largely constrained for nearly 100 years. In fact, 
metals futures markets were the only exceptions to the agricultural 
bounds of futures trading until 1972 and the introduction of currency 
futures markets. The de facto bounds arose in part from a regulatory 
vacuum. Before 1974 futures trading was regulated by the Commod
ity Exchange Authority (CEA), a bureau in the U.S. Department of 
Agriculture. The CEA did not regulate the introduction of new futures 
markets, nor did it regulate futures markets other than those for 
domestic agricultural products (and it regulated those only after the 
initiation of trading had been shown to be a success). 

The absence of an explicit regulatory authority for all futures 
trading meant that innovative proposals in new products had to be 
approved by the regulators, if any, of the underlying markets. The 
original proposal of the Chicago Board of Trade (CBT) in the late 
1960s and early 1970s to begin a futures market in securities issues 
is illustrative. The CEA had no interest in the proposal; but, since 
the proposal involved securities, the Securities and Exchange 
Commission (SEC) was interested. Indeed, the SEC asserted regu
latory authority over the proposal and rejected it. A revised submis
sion from the CBT proposed an organized options market for individual 
securities. The proposal could not be rejected on the grounds that 
options markets were themselves new, and a pilot program was 
finally approved. The Chicago Board Options Exchange (CBOE) began 

I would like to acknowledge the many thoughtful comments and suggestions I received 
on an earlier version of this paper from Thomas Coleman, Read Dunn, Michael 
Gorham, Raymond Leuthold, Todd Petzel, Charles Robinson, Frank Rose, Gary Seev
ers, and Sarahelen Thompson. The omissions and errors are entirely my own doing. 
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COMMODITY FUTURES MARKETS 

trading in 1973, several years after the initial CBT proposal to trade 
futures on securities. 

Similarly, many of the new futures markets in financial instru
ments would not have been feasible before the Commodity Futures 
Trading Commission fCFTC) was created and given exclusive regu
latory jurisdiction over all futures trading. Proposals for new markets 
no longer needed the explicit approval of the agencies responsible 
for regulation in the underlying market, although the CFTC has been 
very receptive to their reviews of contract proposals. It is not surpris
ing that each proposed new market has attracted substantial concern— 
a concern that goes beyond the perceived infringement of regulatory 
authority. The Federal Reserve and the Treasury, for example, were 
concerned over the effects futures markets in government issues 
might have on their ability to finance the federal debt and to conduct 
monetary policy. More recently Congress voiced concern over the 
possible effect of futures markets in the financial instruments, partic
ularly in stock indexes, on the process of capital formation. 

The perception underlying the concerns is not misplaced, even 
though the concerns are often attempts to constrain the exclusive 
regulatory jurisdiction of the CFTC as well. If a new market is 
successful, it will be so because firms within the market find it useful. 
Commercial firms' use of the new futures market will affect their 
businesses and may thus have profound effects on the process of 
price discovery or risk management within the industry. Many of 
the same concerns have been expressed virtually every time a new 
market has been introduced. With more than 100 years of experience, 
the agricultural markets have provided extensive evidence on the 
economic effects of futures markets, and a summary of that expe
rience is a useful beginning to understanding present concerns. 

A second reason for this assessment of the role of the more 
traditional futures is simply their continuing importance. In 1970 a 
mere 12.6 million futures contracts were traded on the principal 
commodity exchanges. Grains and oilseeds accounted for more than 
60 percent of the total and livestock and food products for virtually 
all the rest. In 1983 some 137.2 million contracts were traded, a more 
than tenfold increase. Although much of the growth in trading is 
accounted for by the new markets for financial products, the tradi
tional markets also contributed impressively to the total industry 
growth. Trading in grains and oilseeds, for example, increased more 
than fivefold in the fourteen-year period, livestock futures trading 
increased fourfold, and trading in food products more than doubled. 
Major growth and innovation occurred in trading in industrial 
commodities, with new and increasingly successful contracts in 
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ANNE E. PECK 

petroleum products and sustained growth in copper futures trading. 
Finally, trading in precious metals, primarily silver and gold, contrib
uted substantially to total market growth. Taken together, these 
commodities accounted for 88 million of the 137.2 million contracts 
traded in 1983, approximately 64 percent of the total. 

The purpose of this chapter is to summarize the evidence and 
experience from traditional markets on the effects of futures trading 
on commodity markets and pricing. The assessment begins with a 
discussion of the evolution of futures markets and their role in the 
marketing of agricultural products. The principal participants— 
commercial firms and speculators—and their characteristic uses are 
then introduced. From these descriptions an assessment of the 
economic effects of futures markets begins. A consideration of their 
effect on storage decisions and hence on intertemporal commodity 
prices is followed by an assessment of their effect on basic commodity 
production and consumption decisions. Finally, the specific effects 
of speculation are considered. 

The chapter is not a review of the literature, although its debts 
to that literature will be made clear. Many important lines of inves
tigation, especially much of the fairly recent theoretical modeling of 
alternative market structures and assumptions, are not mentioned 
because they do not bear directly on the questions at hand. Similarly, 
not all studies bearing on the specific issues discussed here are 
mentioned. The references are meant to be illustrative, not exhaus
tive.1 This chapter seeks to explain the important purposes for which 
futures markets have come to be used in agricultural markets and 
then to consider the effects of those uses on pricing more generally. 

Evolutionary Development of Futures Markets and Their Role in 
the Marketing of Traditional Commodities 

The pace of product innovation by futures exchanges in recent years 
has been truly phenomenal. Not more than twenty years ago, futures 
markets were limited to agricultural and metals products. Among 
agricultural products conventional wisdom dictated that only storable 
commodities were adaptable to futures trading. Given the pace and 
diversity of current innovation, one might assume that the initial 
development and adaptation of futures markets were as rapid. In 
fact, futures markets required some fifty years to develop into forms 
recognizable today. A brief description of this development—the 
emergence of futures markets—is a useful point with which to begin 
the assessment of their unique economic contributions. 
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COMMODITY FUTURES MARKETS 

The Evolution of Commodity Futures Markets. Because their devel
opment was evolutionary, no specific date can be attached to the 
beginning of organized futures markets. They emerged as organized 
forward markets for grains—first in corn and then in wheat—in 
Chicago in the second half of the nineteenth century. Forward 
contracting was itself not revolutionary. Examples of futurity in 
commercial contracts can be traced as far back as seventeenth-century 
Japan. The first continuing record of the use of forward contracts in 
Chicago dates to 1851.2 Incorporated in 1833, Chicago grew rapidly 
into the major terminal market of the Midwest because of its central 
location and the successive completion of major water and rail links 
with eastern markets and expanding production areas in the West. 
In 1848 the Michigan-Illinois Canal opened, providing river access 
to Chicago (and hence cheap transportation) from the interior fertile 
lands along the Illinois River. Farmers quickly responded to the new 
market opportunities along the river and canals. Irwin estimated, for 
example, that trade in corn to Chicago for subsequent eastern ship
ment grew from 67,000 bushels in 1847 to over 3 million bushels in 
1851. 

Although the canals greatly expanded the agricultural area that 
could economically ship to Chicago and hence Chicago's role as a 
terminal market, such transportation was usable only seasonally. 
Canal and lake transportation was closed in winter, which was the 
most reliable time for shipment of grain by road to the river or canal 
market. Thus corncribs and grain elevators spread quickly along the 
canal system. Farmers delivered most of their corn in winter and 
dealers held it until late spring or early summer for shipment to 
Chicago. According to Irwin, about 80 percent of corn received in 
Chicago from 1854 to 1858 arrived there between May and Septem
ber. 

Financing requirements grew apace with the increasing trade in 
corn and to a lesser extent wheat, both to finance the ever-increasing 
size of crops in storage and to expand storage space. Under such 
circumstances it is not surprising that merchants along the canal 
system went to Chicago to find buyers for their grain on a forward 
basis. In the Chicago Journal Irwin found a continuing series of reports 
of forward contracts beginning in 1851, with isolated references to 
such contracts even earlier. The early contracts were informal, spec
ifying only quantity, price, and time of delivery. Irwin also reported 
that some contracts included a provision that a proportion of the 
final price be paid at the contracting date, although "the contracts 
were personal and each party relied principally upon the integrity 
of the other for fulfillment."3 Forward contracting grew in volume 
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ANNE E. PECK 

as the Chicago markets developed and greatly increased with the 
provisioning required by the Crimean War in Europe and the Civil 
War. 

Over the same period grain trading became more regularized. 
The Chicago Board of Trade was organized in 1848 as a merchants' 
association to centralize trading in grain and provisions. In 1859 it 
was chartered by the state of Illinois and authorized to establish and 
enforce grain standards. The acceptance of grading standards promoted 
homogeneity among contracts and permitted the development of the 
warehouse receipt as conveying title to grain and as collateral in 
financing grain transactions.The merchants' association was slow to 
recognize formally the emerging practice of trading in forward 
contracts. The first rule of the CBT explicitly referring to these contracts 
did not appear until 1865. In 1863 rules had been adopted according 
to which members could be suspended if they did not meet their 
contractual obligations. Evidently this proved insufficient to enforce 
forward contracts, and in 1865 a margin provision was adopted. 

On all time contracts made between members of this asso
ciation satisfactory margins may be demanded by either 
party, not to exceed 10 per cent on the value of the article 
bought or sold on the day such margin is demanded, said 
margin to be deposited at such place or with such person 
as may be mutually agreed upon. Such margin may be 
demanded on or after the date of contract, and from time 
to time, as may be deemed necessary to fully protect the 
party calling for same. Should the party called upon for 
margin, as herein provided, fail to respond within 24 hours 
thereafter, it shall be optional with the party making such 
call to consider the contract filled at the market value of the 
article on the day said call is made, and all differences between 
said market value and the contract price shall be settled the 
same as though the contract had fully expired.4 

Margin deposits were not to be required on all trades but could 
be requested by either buyer or seller. In addition, an adjustment in 
margin could be required—the first so-called variation margin 
requirement. Forward contracting was firmly established, and trad
ing of those contracts was developing. Contracts included accepted 
grade standards, were of common sizes (1,000 or 5,000 bushels) and 
delivery times (for example, May and the opening of the canal), and 
were enforceable among members of the association. The margin 
rules, though optional, provided additional contract security. Because 
these contracts were fairly uniform, they could be exchanged, and 
the CBT became the primary site of such trading. 
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COMMODITY FUTURES MARKETS 

The final element in the creation of true futures markets, as 
distinct from physical or forward markets, was the development of 
the principle of offset, whereby an individual could easily reverse a 
contractual obligation. Formal clearinghouse offset was not estab
lished until 1891, at the Minneapolis Grain Exchange. The principle 
of offset developed earlier, however, in the ring settlement proce
dures at the CBT. 

Suppose merchant A purchased 5,000 bushels of corn for May 
delivery in Chicago from an elevator on the Illinois River. Several 
weeks later, the merchant found this grain would not be needed and 
sold the contract to merchant B on the exchange. In some sense, 
merchant A would no longer be involved in this 5,000-bushel contract 
if the delivery and financial responsibilites could be sorted out. If A 
paid (or was paid) the difference in price between the purchase and 
sale contracts, A would have no further financial obligations. Suppose 
the original contract for forward delivery was priced at $1.00 per 
bushel and was sold to merchant B for $0.90. If the loss of $0.10 per 
bushel were paid to the original seller, the elevator, A would have 
no further obligation. The elevator would have $0.10 and a forward 
contract for sale of the grain to B at $0.90. If both parties fulfilled 
their obligations, merchant A would in fact have had no further 
obligation either. With a default by either party, however, A could 
become involved in the resulting dispute. 

These basic procedures—though simplified in the discussion 
above—became formalized as the ring settlement method. It entailed 
the settlement of price differences on contract purchases and sales 
and permitted traders to enter and leave the market without having 
to wait until delivery to settle their accounts. Ring settlement meth
ods were formalized in 1883 at the CBT with the formation of a 
clearinghouse. The sole purpose of this first clearinghouse was "facil
itating the offsetting of trades between houses without waiting for 
customers to close them."5 Firms with customers' accounts were 
required to maintain the bookkeeping for those accounts internally. 
Each day the firm settled its net position with all other firms through 
the payment of price differences to the clearinghouse. The ring settle
ment system remained in effect in Chicago until the 1920s. 

In 1891 the Minneapolis Grain Exchange organized the first 
complete clearinghouse system. The clearinghouse, in addition to its 
daily accounting responsibility, became the third party to all trans
actions on the exchange, thereby creating true clearinghouse offset 
as it is known today and completing the evolution of forward contract 
trading to futures trading. Every potential buyer or seller must still 
find his opposite in the trading on the exchange floor. After the trade 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



ANNE E. PECK 

is recorded with the clearinghouse, however, and both the buyer 
and seller agree to its terms, the clearinghouse becomes the third 
party to the transaction. At this point the buyer has a contractual 
obligation to accept delivery from the clearinghouse, and the seller 
has a contractual obligation to deliver to the clearinghouse. Contracts 
are completely impersonal, and the seller no longer must rely to any 
extent on the integrity of the buyer (and vice versa) to ensure contract 
performance. The integrity of each contract depends on the integrity 
of the clearinghouse. 

The operations of the clearinghouse were designed to maximize 
contract integrity. Buyers and sellers alike are required to post margins 
with the clearinghouse directly (technically, clearing member firms 
are required to post the necessary margins for their own accounts 
and for those of firms and individuals clearing through them). The 
clearinghouse insists on daily settlement of all open positions, the 
so-called mark-to-market system. Losses on open positions are not 
paper losses: they are paid each day through the clearinghouse. The 
settlement price at the close of trading is used to value all open 
positions. The losses from positions adversely affected by the price 
change are then paid out to firms with open positions that show 
profits. Since the clearinghouse has no market position of its own 
(every buyer must have found a seller, and vice versa), the daily 
profits of traders always equal the daily losses of other traders. In 
addition, the margin each trader has deposited ensures that payment 
of losses can be made daily. If an initial margin is depleted, the 
trader is required to deposit additional funds, so-called variation 
margin. If the requested variation margin is not deposited promptly, 
the clearinghouse can close the outstanding positions of the trader. 
In principle, therefore, funds are always available to the clearing
house to make the daily transfers, and default risk is very small. 

With the development of clearinghouse offset, organized trading 
in forward contracts had evolved into futures markets. Forward 
contracts remain valuable to grain merchants, as will be seen, because 
each is unique in size, quality, timing, and location of actual delivery. 
Performance on a forward contract, however, continues to rely on 
the integrity of each party to the contract. In contrast, futures contracts 
are uniform and impersonal, their integrity established by the clear
inghouse and margin system. Each market has come to have a unique 
role in facilitating the merchandising of grain. Although the distinc
tions between and the ultimate complementarity of futures and forward 
markets are evident today, no such distinctions were apparent during 
their development. Separate wheat futures markets emerged at nearly 
all major terminal markets, for example, including not only Chicago, 
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Kansas City, and Minneapolis but also New York, Duluth, Milwau
kee, St. Louis, and Omaha. In each case futures markets emerged 
from organized trading in forward contracts that were themselves 
uniquely valuable to local merchants because of their specific location 
and variety. 

That the resultant futures markets at each location remained 
active for some years is testimony to the evolutionary nature of their 
development. More recent experience suggests that multiple futures 
for the same commodity are unlikely to coexist successfully. One 
market usually dominates trading very quickly, and the other markets 
inevitably expire. Wheat is not, of course, the perfect example of a 
homogeneous commodity, and high transportation and especially 
communication costs and delays in the middle to late nineteenth 
century surely account for some of the sustained trading in essentially 
regional futures markets. Nevertheless, some portion of the sustained 
proliferation of early futures markets is a direct result of their evolu
tionary character. 

Merchants of the time appear not to have realized the precise 
value of the evolution. Rothstein's recent analysis of the adoption 
of hedging practices during this period clearly shows the suspicious
ness with which even grain merchants viewed the emerging markets. 
Rothstein documents the remarkable change in attitude toward the 
new markets of a prominent Milwaukee grain merchant. In 1858 the 
merchant opposed the new markets: "I hope anybody will lose who 
ever enters into those kind of gambling operations of selling ahead. 
. . there is no speculation so dangerous, not even betting on a 

faro table."6 Some twenty-five years later, in 1873, the same merchant 
wrote: 

In order that there be no speculation about buying wheat 
here, I mean to sell a seller Feby [against the shipment] and 
when you use this wheat, then buy it in here. If wheat goes 
up here, it will with you and this mode covers all specu
lation. . . . I do not know that you will understand this, 
but it is an excellent thing, if we do not want to speculate.7 

Recognizing the fundamental usefulness of a futures market took 
the merchant more than two decades. It is thus no surprise that 
centralization of trading took much longer. 

Finally, although the discussion here has focused on the grain 
trade and developments primarily in Chicago in the second half of 
the nineteenth century, the independent development of futures 
markets was not limited to either Chicago or grains. The Minneapolis 
Grain Exchange in fact completed the evolution with the introduction 
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of clearinghouse offset. Active futures markets also emerged at many 
other midwestern grain markets. Irwin documents the nearly parallel 
and apparently unrelated development of a cotton futures market at 
the New York Cotton Exchange.8 The present Chicago Mercantile 
Exchange can be traced to 1874 and the formation of the Chicago 
Produce Exchange (later the Butter and Egg Board), on which the 
trading of forward contracts in eggs and butter developed in much 
the same way as the grain exchanges. Similarly, the New York 
Mercantile Exchange originated from forward contract trading on 
the New York Butter and Cheese Exchange, organized in 1872. The 
New York Produce Exchange emerged as a futures market in this 
period. The Coffee, Sugar, and Cocoa Exchange began in 1882 as 
the Coffee Exchange. Sugar was added in 1916, but cocoa trading 
(on the originally separate Cocoa Exchange) was not begun until 
1925. The Commodity Exchange dates to the 1920s with trading in 
metals—copper, silver, zinc, lead—and hides, albeit on separate 
exchanges. 

Unfortunately, few analyses exist of the history of these exchanges 
and the evolution of organized futures trading on them. Irwin's 
account of the experiences of the Chicago Mercantile Exchange, the 
Chicago Board of Trade, and the New York Cotton Exchange are 
suggestive. Futures trading appeared on each exchange largely inde
pendently and was traceable to commercial practices within the specific 
commodity's market. In each case growing storage requirements led 
to the use of forward contracts, and trading in forward contracts led 
to organized futures markets. The case for independence and reliance 
on commercial practice within the industry is made stronger by noting 
that trading in butter and egg futures emerged some thirty to forty 
years after that in grains and cotton. The Chicago Mercantile Exchange, 
when formally organized as a futures market, did borrow the trading 
rules and arrangements of the well-established markets. Irwin's account 
shows clearly, however, that it was developments in the egg business 
that led to the emergence of a futures market.9 

Evolution notwithstanding, futures markets have not replaced 
either cash or forward markets for agricultural and metals products. 
Each market remains uniquely valuable in the marketing, processing, 
and distribution of these commodities. Cash markets are immediate 
delivery markets in which transactions simultaneously price and convey 
ownership of commodities. Forward markets permit an individual 
buyer and seller to agree on a future transfer of commodity on terms, 
including price, that are mutually convenient. Futures are centralized 
forward-pricing markets, all contract terms are standardized, and 
only price is negotiated. 
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Complementary Roles of Cash, Forward, and Futures Markets. The 
most common cash (also called physical or spot) market transaction 
is at the point of first marketing of the commodity by the producer 
to a merchant or processor. A farmer deciding to sell grain, for 
example, delivers it to a local elevator, has it weighed and graded 
immediately, and receives a check on the same day. The price is a 
cash market price. Before actually delivering the grain, the farmer 
does not know exactly what the price will be, although quotations 
can be obtained from the elevator of prices paid for standard grades 
that day. Surveys by Paul et al. and by Helmuth show that most 
grain moves from the farm through cash market transactions.10 

Although cash transactions are very common in grain marketing, 
centralized cash grain markets no longer play an important role in 
the movement of grain except perhaps for the organized trading in 
St. Louis of corn being barged to New Orleans (so-called CIFNOLA 
trading). In livestock marketing, however, centralized markets in 
Omaha, St. Louis, and throughout the major producing regions 
continue to be important both as sources of current price information 
and as sales channels. 

Cash prices refer to specific locations and qualities. A published 
cash price quotation will normally be for the most common grade of 
the commodity (for example, number 2 yellow corn, number 1 yellow 
soybeans, or 900-1,000-pound choice steers). Individual cash buyers 
also maintain discount and premium schedules for commodities that 
do not meet standard grade specifications. Premiums and discounts 
may vary during a marketing season and do vary substantially between 
seasons or years. For example, in a year with a very wet corn harvest 
and associated high average levels of moisture in newly harvested 
corn, discounts for moisture higher than the standard 14 percent will 
be large. If the harvest occurs in much drier conditions, so that most 
of the crop does not require drying before storage, corn that is above 
the standard moisture level will probably be discounted much less. 

Forward markets add a time dimension to cash markets. Like a 
cash contract, a forward contract is specific as to location, quality, 
and amount. Commodity ownership is not transferred, however, on 
the date the contract is entered into; rather, a forward contract sets 
the transfer sometime in the future, although the price is established 
on the contracting date. (Forward contracts may also be basis priced, 
with price levels established later through futures transactions.) With 
a forward contract, buyer and seller agree at the outset on what price' 
will be paid for the commodity when it is delivered under the terms 
of the contract. 

A farmer who has decided to plant 75 acres of corn, for example, 
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knows what the basic costs of production are. Further, the farmer 
may expect a yield of 115 bushels to the acre but, to be conservative, 
may be planning on the basis of 100 bushels to the acre. A local 
elevator will quote a forward price for corn to be delivered in the 
fall (October-November), at harvest. If the price covers the costs of 
production, the farmer may decide at once, while planting the corn, 
to sell it to the elevator for delivery in the fall. This forward contract 
usually includes provisions for delivery either earlier or later than 
agreed upon and for delivery of corn that does not meet other agreed 
upon specifications. 

Forward contracts are used extensively in the export and import 
of commodities. In fact, virtually all such contracts are forward 
contracts—contracts made today for delivery sometime in the future— 
if only because the physical movement of commodities takes time. 
In addition, they are widely used by processors of agricultural 
commodities, such as flour millers and corn processors, to ensure a 
continuous supply of the commodity for their processing facilities, 
facilities that typically do not have large on-site storage capacity. 
Forward contracts are also common in livestock marketing and assure 
packers of a continuous supply of animals to their plants. 

Forward contracts are not commonly accompanied by payment 
of a performance bond by either buyer or seller. That is, neither 
buyer nor seller is required to advance money to ensure contract 
performance. As market prices change over the period of the contract, 
the contract will assume a value to either the buyer or the seller, 
and one will have an incentive to default on the contract. Fulfillment 
of the terms of the contract depends on the integrity of the two 
contracting parties. Defaults are not common, in part because either 
the buyer or the seller will normally hedge the contractual obligation 
with a futures position, a common commercial use of futures markets 
discussed in the next section. 

Finally, forward contracts for agricultural products are illiquid. 
A particular forward contract is specific as to quantity, quality, and 
location. These conditions make it attractive to the original buyer 
and seller but are unlikely to be attractive to any other potential 
buyer or seller. It is therefore relatively difficult to trade a forward 
commitment if market conditions change and the buyer, for example, 
no longer needs the commodity. 

Futures contracts are standardized forward contracts, and futures 
markets are the organized trading of those contracts. All corn futures 
contracts, for example, are identical in that they are obligations to 
make or take delivery of a fixed amount and quality of corn in a 
specified location at some point in the future. Potential delivery 
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months are prespecified, as is the time within the delivery month 
when delivery may be made. The only item to be negotiated when 
buying or selling a futures contract is price. Standardization of contract 
terms facilitates centralization of trading, and, although production 
and cash transactions remain regionally dispersed, futures trading 
is not. Futures contracts are traded on exchanges according to the 
rules of the exchanges, with regulatory oversight by the CFTC. All 
trades are by open outcry at the exchange—buyers and sellers offer
ing the desired number of contracts and price to all assembled trad
ers. 

Unlike cash or forward contracts, futures contracts are rarely 
used to transfer actual ownership of commodities. The standardiza
tion of contract terms that facilitates market liquidity and price discov
ery discourages users of the physical commodity from accepting 
delivery. The standardized terms of futures contracts rarely coincide 
with the precise needs of a commercial user in timing, location, or 
quantity. Thus futures contracts are rarely held until delivery; instead, 
they are either replaced with contracts of more distant maturities 
(rolled over) or they are closed (offset) as the actual physical commod
ity is acquired at times and locations matching specific needs. Actual 
delivery occurs in less than 1 percent of the futures contracts traded. 

Two additional institutional features—margins and the clear
inghouse—distinguish futures from forward contracts. Margins are 
performance bonds that both buyer and seller must deposit before 
trading. The funds ensure, on a daily basis, that neither party has 
an incentive to default on the contract. The bond is renewed each 
day as open positions are marked to the market, margin accounts 
adjusted, and additional funds deposited if required. Once a futures 
transaction has been checked to ensure that both buyer and seller 
agree to the recorded transaction, the clearinghouse becomes the 
third party to the contract. 

The third-party role of the clearinghouse enhances market liquid
ity by facilitating exit from the market and by depersonalizing contract 
performance. To fulfill contractual obligations, a buyer must either 
accept delivery of the commodity in the designated month or sell a 
like amount before the expiration of the contract. The latter trans
action is an offset trade that makes the individual net even in the 
records of the exchange (having bought from and sold to the clear
inghouse, in equal amounts). 

Margins combined with daily marking of positions to the market 
reduce the risk of contract default virtually to zero. The clearing
house, as a third party to all transactions, establishes the principle 
of offset as a means of reversing a previous decision. Standardization 
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of all contracts implies that only price is being determined. Taken 
together, these features reduce the costs of entering and exiting from 
the market, permit centralization of trading, and thereby greatly 
increase market liquidity. 

Futures markets in agricultural and metals products have become 
the primary markets determining underlying values, and all other 
transactions, spot and forward, are priced in relation to these prices 
with due allowance for time, place, and quality differences. Both 
spot and forward market transactions remain important since they 
are the primary means by which commodity ownership is actually 
transferred. These transactions are not made independently of market 
prices, however, and futures positions are often necessary compo
nents of the total transaction. 

Commercial Firms' Use of Futures Markets 

Firms engaged in the production, processing, and distribution of 
agricultural and metals products use futures markets extensively in 
their commercial transactions. These firms are known as hedgers; 
they include farmers, feedlot operators, mine owners, merchants, 
farmers' cooperatives, import and export firms, wheat millers, corn 
processors, meatpackers, metal fabricators, sugar refiners, and coffee 
roasters. This list of users, though not exhaustive, is indicative of 
the diversity of firms that find futures markets useful in the course 
of their normal business operations. Given the diversity of firms and 
their needs, there is little likelihood that a single definition of hedging 
will encompass all legitimate potential business uses of futures markets. 

Working's summary definition is perhaps as all-encompassing 
as is possible: 

Hedging in futures consists of rhaking a contract to buy or 
sell on standard terms, established and supervised by a commodity 
exchange, as temporary substitute for an intended later contract to 
buy or sell on other terms. Then the hedger seeks to make the 
second purchase or sale, perhaps several months later, on 
terms that suit him better than those of the standard (futures) 
contract.11 

Futures markets are used by commercial firms to price a transaction 
temporarily. The definition does not directly address motives, although 
it implies both the greater liquidity of a futures market and manage
ment of the price risks inherent in commodity ownership. How and 
why commercial firms use futures markets is the subject of this 
section. Understanding such use is fundamental to assessing the role 
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of futures markets in the economy since these are the firms engaged 
in the allocation of the economy's resources in production, consump
tion, and marketing of these products. 

The Arbitrage Use of Futures Markets. The most common example 
of a hedging transaction focuses on seasonal storage of an agricultural 
commodity and the use of futures markets to secure a return to 
storage through a predictable change in the relation between cash 
and futures prices. Consider an elevator in Chicago that is in a 
deliverable location for the CBT corn futures contract. Assume that 
it is early October and that new crop corn is in plentiful supply and 
is trading at $2.53V4 per bushel in Chicago. At the same time the 
closing price of the December corn futures contract is $2.85V4. In this 
circumstance the elevator might purchase 5,000 bushels of corn and 
simultaneously sell one contract of December corn futures with the 
intention of storing corn until December. In this idealized example, 
the elevator has assured itself of a $0.32 per bushel gross return to 
corn storage from October until mid-December. 

The hedged return is invariant to changes in prices. If cash prices 
in Chicago decline to $2.00 by December, the December future will 
also be priced at $2.00, since it is in delivery and delivery is in 
Chicago. If the elevator sells the stored corn in December and simul
taneously lifts (buys back or offsets) the futures positions, the cash 
purchase and sale lose $0.53V4 per bushel ($2.00 - $2.53V4) while 
the futures positions gain $0.85V4 ($2.85V4 - $2.00) for a gross return 
of $0.32 per bushel. If prices rise to $3.50 by December, the cash 
side of the transaction earns $0.963/4 per bushel ($3.50 - $2.53V4) 
while the futures side earns -$0.643/4 ($2.85V4 - $3.50), for the same 
gross return of $0.32 per bushel. The difference between the cash 
and the futures price at the time the corn was bought and stored is 
variously called the basis, the spot premium or discount, and the 
carrying charge or, if negative, the inverse carrying charge (although 
the last terms are usually reserved for futures price differences, not 
differences between cash and futures prices). In the example cash 
(spot) corn was $0.32 under the December future in October, the 
spot discount was $0.32, or the basis was 32 under the December 
future. The basis in December was zero, and the returns to storage 
are simply the change in basis from October, when the hedge was 
placed, to December, when the hedge was lifted. 

In the example the basis prevailing when the arbitrage hedge 
was placed is a perfect forecast of the returns to storage and is an 
ideal situation. The hedger is in the delivery location and can rely 
on the convergence of cash and futures prices in the delivery month. 
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Working examined evidence of the reliability of this relation for a 
similar "ideal" situation in wheat—an elevator located in Kansas 
City hedging in Kansas City wheat futures.12 He found that the 
currently observed basis predicted as much as 95 percent of the 
subsequent change in basis. 

More generally, the essence of an arbitrage hedge is the predict
ability of the basis over time. In the delivery location predictability 
is nearly absolute. Clearly, not all (indeed, very few) grain elevators 
operate in this ideal environment. The operational question, then, 
is the predictability of the basis in relation to the cash price over the 
relevant storage period. The former determines the returns to hedged 
storage, and the latter determines those to unhedged storage. Figure 
1-1 provides a graphic display of a typical basis relation for a series 
of years.Cash prices that are averages of quotations from elevators 
in the upper Illinois River basin are plotted in relation to the price 
of the May corn future on the Chicago Board of Trade. Corn prices, 
even measured relatively, are not identical every year, but the seasonal 
change in the basis relation is similar each year. Corn held until May 
averaged about $0.12 per bushel under the May future, with a range 
of almost $0.08. Since the basis is known at the time the corn is 
bought and put into storage, returns from hedged storage are clearly 
very predictable. 

Arbitrage hedging is done to profit from the reliably predictable 
difference in prices in the two markets. For agricultural commodities 
such arbitrage requires storage space and is largely done, therefore, 
by commercial elevator firms. In contrast, nearly anyone could engage 
in such arbitrage in the precious metals market since specialized 
storage facilities are not required. The difference, however, is that 
grain elevators' primary business is merchandising grain—providing 
time and space utility in grain marketing. To the extent that the basis 
is both more stable and more predictable than absolute price levels 
over relevant storage periods, arbitrage hedging reduces the business 
risks inherent in commodity storage. For seasonally produced, 
continuously consumed, storable commodities, storage serves an 
important market function. That futures markets permit such firms 
to reduce the risks of storage implies a reduction in their storage 
margins. Empirical evidence on the reduction in storage margins is 
considered in the section "The Role and Effects of Futures Markets 
in Forward Pricing" in the form of the effects on seasonal price 
stability. Seasonal price changes are shown to have been significantly 
reduced when futures markets were present. 

Arbitrage hedging links local prices to central prices directly. 
Thus, one might expect improved integration among regional market 
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FIGURE 1-1 
T H E C O R N BASIS I N THE U P P E R ILLINOIS RIVER B A S I N , 
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SOURCE: Chicago Board of Trade, Commodity Markets: Development, Economic Uses, and 
Trading in Futures (Chicago: Chicago Board of Trade, 1983), p. 21. 

prices. Direct evidence from agricultural markets has not, to my 
knowledge, been analyzed.13 Indirect evidence might compare an 
elevator's bid and asked prices when futures markets are open with 
those prices when futures are closed. Or average elevator margins 
for commodities like corn and wheat might be compared with those 
for nonfutures commodities the same elevators handle, such as barley 
and durum wheat. 

In the absence of direct or indirect evidence, anecdotal evidence 
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at least suggests the price transmission efficiencies caused by the 
availability of hedging on futures markets. When, for example, the 
grain futures markets closed after the presidential announcement of 
a grain embargo in January 1980, sales of grain in country locations 
were reported to be light and at prices significantly below those 
prevailing on previous days and below those that might have been 
anticipated if the futures market were open. Buyers of grain, having 
no hedging alternative, were forced to lower their bids dramatically 
to reflect the greatly increased risks of buying grain. When the markets 
reopened, local prices resumed their normal relations with futures 
prices. Prices were, to be sure, below those prevailing before the 
announcement, but they were significantly above those found during 
the two days the markets were closed. 

Operational Hedging. A second reason for commercial use of futures 
markets derives from the much greater liquidity characteristic of 
those markets than of the underlying spot markets. Large commercial 
transactions can be priced very quickly with minimal effect on prices, 
leaving firms time to search for the specific grades or qualities in 
suitable locations to fulfill the terms of the contract. Working called 
this use of futures markets operational hedging; in essence, it is the 
use of futures as a substitute for an actual purchase or sale of a 
commodity, normally for a very short period to give a firm the time 
required to assemble the desired commodity on terms suitable for 
the contract.14 

The classic example of operational hedging is a flour mill's use 
of wheat futures. Characteristically, flour mills do not have large, 
on-site storage capacities and are therefore unlikely to have in store 
the specific grades and qualities of wheat required to fill an order 
when it is being negotiated with a baker. A baker may call to order 
two to three months' flour requirements for delivery beginning in a 
month or so and wants a fixed price commitment from the miller 
for the entire order. Futures markets serve two related functions for 
the miller. First, the prices provide the miller with precise estimates 
of standard wheat values. To this standard a premium or discount 
will be added or subtracted to reflect the relative value of the specific 
wheats required to fill the order. The total calculation provides the 
miller with a firm price to bid on the baker's contract, and futures 
have established the basis for the bid. 

If the bid is accepted, the miller immediately purchases wheat 
futures as a temporary substitute for the required wheat. The large 
quantities of the specific grades and quality of wheat needed to fill 
the order are unlikely to be immediately available in the local cash 
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market precisely because of their specificity. Even if a local elevator 
happened to have wheat matching the miller's need, such large 
purchases would have a significant price effect. The same quantity 
of futures purchases, however, will affect the price by no more than 
a quarter or a half of a cent. With the hedge in place, the miller has 
the opportunity to accumulate the wheat as it becomes available and 
to shop for the most favorable terms. Although the futures positions 
may serve as only a very temporary substitute, their relative liquidity 
makes them a very attractive substitute. 

The use of futures in agricultural commodities for operational 
convenience has received by far the least attention by economists. 
In part, the explanation is the overwhelming dominance of arbitrage 
hedging in the historical statistics of market use. In this context, 
however, it is worth noting that before 1960 flour mill hedging alone 
accounted for more than 50 percent of all long hedging on the three 
major wheat markets.15 The average has declined substantially in 
more recent periods because of the tremendous growth of commodity 
exports and sympathetic growth in long hedging by exporters. Despite 
this relative decline in the importance of mill hedging, operational 
convenience remains an important reason for commercial use of futures 
markets because the typical export firm's use of futures combines 
both arbitrage and operational motives. The more distant the export 
commitment, the more important are arbitrage relations. The more 
distant the commitment, the less likely it is that the firm owns the 
grain it is committed to deliver, and the more important is the firm's 
estimation of cash values specific to future locations and times in 
relation to futures prices. That is, the export firm has sold forward 
at prices derived from basis expectations, much as an elevator purchases 
grain in response to basis expectations. 

Whatever the time horizon of the export commitment, futures 
will almost invariably be the purchase that immediately covers the 
transaction. Cash markets are not liquid enough to accommodate the 
size of most export orders immediately without substantial (albeit 
short-term) effect on price, but the liquidity of an active futures 
market can accommodate all but the largest orders without substan
tial effect on price. The futures purchases occur whether or not the 
firm actually owns the grain that is to be exported. If the grain is 
owned, it has very likely been hedged by sales of futures, and the 
purchase of futures lifts the hedge as well as having priced the 
transaction. If the grain committed to export is not owned, futures 
purchases price the transaction and provide time to shop for the 
specific lots required by the transaction. Finally, to the extent that 
the shopping time involved in export transactions is months rather 
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than days or weeks, arbitrage relations assume a substantially greater 
importance than in pure operational hedging. 

Finally, the use of futures markets for operational convenience 
significantly reduces the firm's exposure to price risks. Without futures 
the miller's processing margin would be as variable as cash wheat 
prices between the time the flour contract was accepted and the time 
the actual wheat was purchased. More important, without futures 
the miller's original bid would have had to include a sizable premium 
reflecting the potential risks of price change between the contract 
date and the date the desired wheat could actually be found in the 
market. With futures the miller's margin can be very nearly deter
mined at the time of the sale, although the actual margin will depend 
on whether the miller is able to purchase wheat of appropriate quality 
at the anticipated premium or discount. The availability of futures 
markets and their use for operational convenience significantly reduce 
risks and hence margins in the marketing process. 

Anticipatory Hedging. A third reason for the business use of futures 
is to price today an anticipated purchase or sale of the commodity 
that cannot be carried out today in the cash market. Most producers' 
hedging, some processors' hedging, and most end users' hedging 
illustrate this motive. By the nature of their businesses, these firms 
must buy or sell the physical commodity. If their marketing decisions 
are restricted to the cash market, factors other than price are likely 
to dominate their decisions. Farmers, for example, could not sell 
their crops until they were harvested. Processors who did not have 
extensive storage facilities could buy only as their processing oper
ations required the physical commodity. With a futures market these 
firms can buy or sell as their market judgment dictates and not as 
required by the physical operation of their businesses. Such hedging 
is termed "anticipatory hedging" because the futures purchases or 
sales are made in anticipation of actual need or availability. 

Some of the most detailed analyses of anticipatory hedging 
opportunities have focused on the cattle-feeding industry and have 
examined the effects on producers' returns of various futures market
ing strategies. As the foundation for these studies, a typical cattle-
feeding operation is simulated. Feeder cattle, for example, are 
purchased at about 600 pounds, fed for five or six months, and 
marketed at about 1,100 pounds. All inputs—primarily corn and 
protein supplement—are purchased at the beginning of the feeding 
period. Finally, the feedlot is generally assumed to be continuously 
filled to capacity, and possible losses from death are not a factor. 

In the simplest of these evaluations, cash market sales of finished 
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cattle are compared with results of futures sales of the cattle when 
they were put on feed. A second strategy includes futures sales at 
placement, but only when the futures price covers at least the costs 
of production. Otherwise the cattle are marketed when finished. In 
another variant the restriction on timing is removed, and futures 
sales are permitted at any time after the cattle have been put on 
feed. Various price-forecasting schemes have been used as well to 
guide the timing of futures sales. 

Leuthold and Tomek, in surveying the results of these analyses, 
conclude that routine anticipatory hedging—for example, always 
selling futures when the cattle are placed on feed—does significantly 
reduce the variability of feeding returns but also results in very low 
average returns.16 Anticipatory hedges using some price forecasting 
or break-even decision criteria generally provide higher and less 
variable returns than the alternative of cash market sales. Even with 
relatively simple, common-sense trading strategies, analyses have 
shown that feedlot operators can effectively use futures markets to 
time sales decisions to their advantage. 

Like all anticipatory hedges, cattle feeders' use of futures markets 
requires the exercise of judgment concerning price; that is, it is funda
mentally a price-fixing decision. Prices look "good" today for the 
commodity that must eventually be bought or sold. There is an 
important difference, however, between the cash market decision 
and a futures decision. Once a cash market decision is made, subse
quent changes in prices do not appear in the accounting of the firm's 
profits or losses. Futures decisions, however, involve margin funds, 
and market losses or gains are subtracted from or added to the margin 
account daily. The losses or gains in the futures position are real; 
during the period for which the futures position is a temporary 
substitute for the eventual cash market transaction, the losses or 
gains are daily measures of the judiciousness of the marketing deci
sion. 

Finally, anticipatory hedges can involve more than the sale or 
purchase of the single output or input. Cattle feeding is again a 
useful example, and a study by Leuthold and Mokler is illustrative.17 

As before, the basic cattle-feeding operation is simulated. The oper
ator's planning horizon is expanded, however, to include three months 
before the feeder cattle and other inputs are purchased. During this 
period the price relations among fat cattle, feeder cattle, and corn 
futures are examined daily; if a profitable feeding margin can be 
secured, feeder cattle and corn futures are purchased and fat cattle 
futures sold. When the feeders and corn are actually bought, the 
hedges in futures are lifted. Meanwhile, the hedge of the finished 
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cattle remains in place until the cattle are fattened and sold. If a 
profitable three-way hedge is not found during the planning period, 
production continues as planned, and the search continues for a 
profitable feeding margin, as in the earlier examples. 

One of the most interesting aspects of Leuthold and Mokler's 
results is that a profitable feeding margin was available in every 
eight- to nine-month planning and feeding period. But, as the authors 
note, "each feeder must decide whether to take market positions 
and establish a profit level when a positive margin first appears, or 
to wait for larger margins, knowing that some lots of animals will 
never be forward priced."18 The judgmental nature of anticipatory 
hedges remains, even with the assurance (in this study) of a prof
itable opportunity. 

Commercial Use and Levels of Activity on Futures Markets. Some 
of the first evidence that futures markets are primarily commercial 
and not speculative markets was the observation that hedging was 
largely of the storage or arbitrage kind and showed a pronounced 
seasonal pattern, which was mirrored by the total activity on a number 
of grain markets. In particular, reported hedging was almost always 
net short, as it would be if storage hedging dominated and thus 
varied seasonally with the accumulation and decumulation of stocks 
of grain. The basic pattern, first noted by Hoffman and Irwin in the 
corn and wheat markets, persisted until the early 1970s.19 It is shown 
in figures 1-2, 1-3, and 1-4 for data from the corn, wheat, and 
soybean markets. 

In figure 1-2 visible supplies of each commodity are presented. 
These show the expected postharvest peaks and subsequent declines 
characteristic of commodities that are produced once a year, are 
storable, and are consumed year round. Figure 1-3 shows the aver
age seasonal net hedging in each of these markets. Hedgers' use of 
these futures markets was net short most of the time during the year 
and followed a seasonal tendency closely related to the stocks pattern. 
That is, short hedging increased quickly after harvests (shown as an 
increasingly more negative net hedging in the month or months 
immediately after harvest) and thereafter declined as stocks of the 
commodities also declined.Figure 1-4 shows a sympathetic seasonal 
pattern in total open positions in each market, evidence that overall 
activity (the open interest) responds directly to hedgers' needs and 
not to speculative interests. Grain prospects are characteristically 
most uncertain in the months immediately before harvest. If spec
ulative interests dominated, one would expect trading to peak during 
periods of the greatest speculative interest. Instead, trading was at 
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FIGURE 1-2 
MONTHLY AVERAGE VISIBLE SUPPLY OF WHEAT, CORN, AND 

SOYBEANS, 1947-1948 TO 1971-1972 
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SOURCE: Anne E. Peck, "Reflections of Hedging on Futures Market Activity, 
Research Institute Studies, vol. 17, no. 3 (1979). 

Food 

its lowest before harvest, rising and peaking with the increases in 
commercial use. 

Since the 1971-1972 crop year, the patterns in market use have 
changed significantly and sympathetically with the dramatic changes 
in commercial flows of these commodities. Beginning with the 1972-
1973 crop year, government-held stocks of corn and wheat were 
depleted, and export demand was unprecedented. Futures markets 
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FIGURE 1-3 
AVERAGE MONTHLY NET HEDGING IN WHEAT, CORN, AND SOYBEAN 

FUTURES MARKETS, 1947-1948 TO 1971-1972 
Million bushels 
20 

5 6 7 
Months after harvest 

SOURCE: Peck, "Reflections of Hedging on Futures Market Activity.' 

activity grew apace with commercial activity. In 1971 month-end 
open interest of futures contracts averaged 149.5 million bushels of 
wheat, 261.8 million bushels of corn, and 290.8 million bushels of 
soybeans. By 1977 these figures were 335.4, 590.2, and 498.3 million 
bushels, respectively. Commercial use of futures markets grew more 
than proportionately. Short hedging of corn, which was averaging 
46.6 percent of total open interest in the pre-1972 period, averaged 
61.9 percent of the open interest from 1972 to 1977. Simultaneously, 
long hedging grew from 23.9 to 61.9 percent of the open interest. In 
the soybean market long hedging grew from 20.7 to 42.2 percent of 
the open interest and short hedging from 29.9 to 42.0 percent. Long 
hedging in the wheat market grew from 22.9 to 61.1 percent of the 
open interest and short hedging from 44.7 to 64.6 percent. 

As these figures suggest, hedging became much more balanced 
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FIGURE 1-4 
MONTHLY AVERAGE TOTAL OPEN INTEREST IN WHEAT, CORN, AND 

SOYBEAN FUTURES MARKETS, 1947-1948 TO 1971-1972 
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SOURCE: Peck, "Reflections of Hedging on Futures Market Activity." 

in the 1972-1977 period, with long hedging nearly always as large 
as short hedging. Net hedging averaged near zero and showed no 
significant seasonal tendency. Similarly, the total open interest showed 
no seasonal pattern. 

The emerging balance in hedgers' positions in these markets is 
due primarily to the much greater than proportional growth in long 
hedging. Most of this growth is a direct reflection of export growth 
and the concomitant increases in hedging by export firms, which are 
at least partially operational. Some growth in both long and short 
hedging is no doubt fncreased anticipatory hedging as well: the 
returns to successful timing of market decisions increased signifi
cantly with more volatile markets. Nevertheless, the major market 
change has been in the needs of firms in the export trade, and these 
changes are clearly reflected in the data on market use. 

The relative composition of commercial users of other agricul
tural and metals markets is not as clearly reflected in the aggregate 
data on market positions, nor are the relations between commercial 
use and total activity as revealing. Comparable data do not exist from 
the metals or imported agricultural commodity markets. Data from 
the live cattle, pork belly, and old Maine potato markets indicate 
that overall activity on these futures markets is related to total 
commercial use. Except for pork bellies, however, which are storable, 
there is little evidence of a relation between levels of commercial use 
and any measure of activity in the underlying physical market. Leut
hold, for example, finds no significant relation between variables 
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such as placements on feed, slaughter, and marketings and futures 
market commitments in the live cattle, live hog, and feeder cattle 
markets.20 

Summary. Although the motives for hedging vary, the diversity 
of commercial firms that find futures markets useful is testimony to 
their economic contributions. Futures markets provide a reliable basis 
for predicting storage returns, a liquid market to price and permit 
time-consuming acquisition of actual commodity needs, and a contin
uous market alternative for firms with marketing constraints. In each 
case firms use futures markets to manage the price risks inherent in 
their underlying businesses. The direct benefits are in the reduced 
margins that firms require when they use futures to reduce some of 
the price risks. As has been intimated in the preceding discussion, 
the more general economic effects of futures markets flow directly 
from the ways in which they are regularly used by those involved 
in the production, marketing, and processing of commodities. Before 
considering these, however, I turn to the role of speculators on 
futures markets. 

The Role of Speculative Participation in 
Commodity Futures Markets 

Speculation is an essential element in the formation of market prices— 
be they cash prices or futures prices. In the absence of a futures 
market, speculation on commodity prices usually requires a sizable 
investment in storage or transportation facilities to maintain owner
ship. Similarly, the production, processing, marketing, and ultimate 
use of agricultural products are time consuming, and at each stage 
the commodity is owned by someone. Ownership, either actual or 
prospective, is speculative. 

With a futures market firms involved in the production or 
marketing of the commodity can use futures positions as temporary 
substitutes for intended purchases or sales of the commodity or its 
products, thereby separating physical ownership from price change 
speculation. Conceptually, a futures market could exist with trading 
restricted to commercial firms; if all firms in the production, market
ing, processing, and consumption chain participated, price risks asso
ciated with commodity ownership at many of the stage's in the chain 
could be largely internalized. Just as the underlying physical proc
esses are themselves not coincident in timing, however, firms' indi
vidual purchase or sale decisions are rarely coincident. Thus one 
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firm's futures sale or purchase would probably be coincident with 
another firm's futures purchase or sale only infrequently. Like cash 
markets, such a market would often be extremely illiquid. 

The noncommercial participants in futures markets—specula
tors—absorb the frequently unbalanced demands of commercial buyers 
and sellers. Imbalances may occur between total numbers of buyers 
and of sellers, between the degree of futurity desired by buyers and 
that desired by sellers, or between the timing of buying and selling 
within a day. Reflecting the three dimensions of possible imbalance 
in commercials' desired transactions, three forms of speculative 
participation in futures markets are commonly identified: position 
trading, spreading, and market making. Each of these is described 
below. 

The view that speculators absorb temporary imbalances in market 
timing suggests that the imbalances have price effects and that spec
ulative returns ought to be connected to the commercial participants' 
positions. Thus the discussion of each kind of trader also considers 
the possible links between positions and profits and summarizes the 
empirical evidence. Finally, the distinction between commercial users 
and speculative participants is unique to futures markets. Such a 
distinction is not made, for example, in physical markets. The rest 
of the section takes up the more general links between speculative 
concentration on markets, market performance issues, and the related 
need for the regulatory distinction between commercial and specu
lative participants in futures markets. 

A Typology of Speculative Traders. Position trading is the most 
frequently identified form of speculation. Position trading absorbs 
the imbalance between aggregate commercial buyers and sellers of 
futures contracts in the market on any given day. This form of trading 
is done in the expectation of making a profit from price changes over 
time, where the relevant time period may be as short as a day or 
two or as long as several weeks. Position traders use both funda
mental analyses of data on market supplies and demand and tech
nical analyses of past price data (and sometimes other indicators of 
market information) to determine their trading strategies. In recent 
years position traders have accounted for an average of 20-30 percent 
of futures contracts open at the end of the day in the principal grain 
markets. Their ranks include professional traders, most of the so-
called amateur traders, professionally managed accounts, and 
commodity mutual funds or pools. 

Although it is convenient to think of position traders as absorb
ing the imbalances in commercial positions in a futures market, it is 
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not an easy matter to link the profits of these traders to returns to 
speculators for assuming this net position. Nevertheless, a number 
of economists have proposed such links. Keynes was the first to 
propose a direct link.21 At the time, commercial users were most 
often net sellers of futures contracts; therefore, futures speculators 
(position traders) had to be net buyers since buying and selling must 
match on a futures market. To induce speculators to buy futures 
contracts and absorb commercials' net selling, Keynes argued that 
futures prices would have to be biased downward, rising on average 
over the life of each contract so as to ensure a return to the speculative 
buyers. Cootner, noting the seasonal nature of commercial use of 
most grain futures markets, modified the theory to require upwardly 
biased prices and hence a regular return to speculators, if they are 
net short in response to net long hedging.22 

The basic connections between net hedging, biased prices, and 
speculative profits theorized by Keynes and Cootner have been 
formalized in numerous economic models of futures markets and 
clearly have a great deal of intuitive appeal. Extensive empirical 
analysis in search of the hypothesized connection has, however, 
yielded no consistent verification. The exchange between Telser and 
Cootner in 1960 occasioned by Telser's assumption in an earlier article 
that futures prices were unbiased is illustrative of the debate and the 
difficulties of empirical resolution.23 At the same time, Gray's anal
yses led him to conclude that bias was not a universal characteristic 
of futures prices and, when found, was attributable to the unique 
structural characteristics of a market rather than to futures trading 
per se.24 

In a recent test for persistent bias induced by unbalanced 
commercial positions, Gray examined data from the corn and soybean 
markets from 1960 to 1977.25 In each year his trading rule consisted 
of buying futures on the date that short hedging reached its maxi
mum, holding that position until hedging first became net long, and 
then selling futures on the date net hedging reached its peak and 
holding the position until hedging became net short again. The test 
was designed to permit hedging pressure its maximum effect, initi
ating buying and selling decisions only at the times hedging was 
most unbalanced. A speculator following this strategy over the eight
een-year period would have lost an average of nearly four cents per 
bushel per trade in corn and twenty-two cents per bushel per trade 
in soybeans. Whatever the intuitive appeal of the link between spec
ulative net positions and average price changes, it was certainly not 
the source of speculative profits over a fairly long recent period in 
two of the largest agricultural markets. 
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Additional, though now dated, insight is gained from Rockwell's 
examination of the amounts and source of profits that can be imputed 
to speculators. Using a technique developed by Houthakker, Rock
well combines data on traders' positions with market prices to meas
ure actual speculative returns in the twenty-five agricultural futures 
markets more or less active over the period 1947-1965.26 The results 
of these calculations varied among markets, especially between the 
three largest and the twenty-two smaller markets. Speculators as a 
group did earn substantial trading profits, but only the profits of 
large speculators were consistent and significant. Small, amateur 
speculators appeared to break about even on average across all markets. 
Rockwell's most interesting finding, however, is that speculative 
profits were attributable to price-forecasting skills, either short term 
or long term, and that little could be attributed to price biases related 
to hedgers' net positions. 

More recent explorations of the link between hedging imbalance 
and speculative profits have cast the relation into a more formal 
framework of portfolio analysis and market models based on the 
capital asset pricing model. The results are again mixed. Dusak finds 
no evidence of price bias in wheat, corn, and soybean futures. Carter, 
Rausser, and Schmitz find evidence of a connection between system
atic returns and net speculative positions, although their results have 
been seriously compromised by Marcus's criticism of their tech
nique.27 The argument continues. It is likely that economists will 
continue to search for direct links between imbalances in hedging 
needs, speculative positions, and speculative returns. The intuitive 
appeal of the connection is almost inviolate even though the empirical 
evidence is at best mixed. Position traders do earn profits as a group; 
nevertheless, the profits do not appear to be a predictable return 
from absorbing the changing requirements of commercial users. 

A second form of speculation is spread trading. A spread trader 
can be seen to absorb imbalances in the degree of futurity required 
by commercial buyers and sellers. If, for example, a buyer was look
ing to the nearby future and a seller required a more distant future, 
a spread trader might match those positions. Spread traders seek to 
profit from predicting changes in relative prices rather than prices 
per se, holding simultaneous positions to buy and sell different futures. 
Spreads may be established within one market or between two or 
more markets. 

An example of an intramarket spread is buying December corn 
and selling March corn, where both transactions are entered simul
taneously—for example, in September. The trader expects that the 
December price will gain on the March price before December. Such 
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a trader will often have no opinion about which direction underlying 
values will go. Common (and most frequently watched) intramarket 
spreads are old crop-new crop spreads, such as September/Decem
ber corn prices or May/July wheat prices. The economic importance 
of these spreads is discussed in the next section. 

Intermarket spreads include those between two markets for the 
same commodity as well as between markets for different commod
ities. For example, there are three active wheat futures markets— 
Chicago, Kansas City, and Minneapolis. One intermarket spread 
trade consists of buying Chicago July wheat and selling Kansas City 
July wheat. Such a trade is made if Chicago wheat prices are expected 
to increase in relation to Kansas City prices. Again, increases or 
decreases in prices per se are immaterial. 

Perhaps the most common spread among markets for different 
commodities is between soybean futures and soybean product futures. 
Buying soybean futures and selling soybean meal and soybean oil 
futures is called "putting on the crush" and is done when the processing 
margin is expected to narrow. The "reverse crush," selling beans 
and buying products, is done when the margin is expected to widen. 
Other intermarket spread trades can be derived from production 
considerations. For example, the relation between new crop corn and 
soybean prices (December corn and November beans) is frequently 
analyzed with a view to the relative incentives it reflects to plant 
corn and soybeans. 

The third form of speculation on futures markets is market making, 
also known as scalping. Market makers trade in large volumes during 
the daily trading session but rarely carry open positions overnight. 
That is, only occasionally will a market maker speculate on price 
changes over even so short a period as overnight. Their trading has 
been described as standing "ready either to buy at Va cent below the 
last price or to sell at Va cent above it."28 Today, the Va cent would 
be Vi cent, reflecting the change in the minimum permitted price 
change on grain futures. Working goes on to note that the definition 
must be qualified. A scalper will under some conditions trade only 
on price changes, is not always equally willing either to buy or to 
sell, and is not always unwilling to buy except at a price below the 
last one. The description does, however, capture the essential nature 
of market making. Scalpers' profits are derived from skillfully accom
modating the flow of orders as they come to the market. Unlike 
specialists on the stock market, scalpers are not assigned to any one 
market, nor do they hold an "inventory" of public orders. Their 
income is derived solely from their trading. 

The activity of scalpers is not measurable in the day's end open 

29 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



COMMODITY FUTURES MARKETS 

positions since they do not generally have open positions. Rather, 
their activity is included in the volume of trading during the day, 
which also reflects the changes in positions of all other traders during 
the day. The daily volume figures contain almost no information on 
the composition of trading. Rutledge's survey of the scanty evidence 
suggested that 90-95 percent of the volume is speculative and most 
of that is likely to be market making.29 On active markets like those 
for the grains, the volume of trading during the day averages one-
quarter to one-third of the open interest. Thus, if position trading 
constitutes only one-quarter of the open interest, market making 
activity is nearly as large. Put another way, the largest class of spec
ulation on a futures market will frequently be that of the market 
makers. 

In spite of the market makers' comparative importance, only two 
direct studies have been made of the returns to market making. 
Examining two months of a "representative" cotton trader's record, 
Working estimated a gross return of $4.64 per contract to his market 
making. More recently Silber analyzed the one and one-half month 
trading record of a "representative" market maker on the New York 
Futures Exchange (NYFE), finding gross returns of $10.56 per contract.30 

In both cases the returns per contract were less than the minimum 
permitted unit price change—$5 per contract in cotton and $25 per 
contract for the stock index—a result consistent with Working's defi
nition of the market-making trader. It should also be remembered 
that these are gross returns and do not account for the costs of 
clearing the trades or the costs of membership on the exchange. 

Market makers may be seen as absorbing the temporary imbal
ances in timing of orders to buy and sell within a trading day. The 
direct association with imbalances in commercial users' demands 
breaks down, however, since market makers buy from and sell to 
other speculators as well. They do not distinguish among orders 
coming to the floor of an exchange. Their trading serves to match 
orders from buyers and sellers desiring to hold positions for longer 
periods of time who are not in the market at the same instant. 

Distinguishing speculators as position traders, spread traders, 
and market makers emphasizes the importance of differences in 
perspectives and timing. It also fits conveniently into a market balance 
framework, which serves to underline the importance of speculation 
as responding to temporary imbalances among buyers and sellers in 
the marketplace. As noted earlier, however, the connection between 
their profits and specific imbalances is tenuous at best, particularly 
among position traders. Further, the assessment of the economic 
effects of speculation is a much broader topic than the assessment 
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of its role in absorbing commercial demands on a market; it is consid
ered in the section on price discovery below. Nevertheless, the market 
balance concept is useful in describing the comparative speculative 
composition of markets and in assessing instances of speculative 
inadequacy. 

Comparative Levels of Speculation and Their Price Effects. To compare 
the composition of various markets, a single measure reflecting the 
level of speculation in relation to hedging is useful. Two such indexes 
have been used, both derived from the concept of market balance. 
At any time the total purchases of futures contracts must equal the 
total sales (for every buyer there must be a seller), and the total open 
interest in a contract is the sum of all sales or all purchases. If 
positions are categorized by whether they are held by hedgers or by 
speculators (either position traders or spreaders), the open interest 
may be subdivided on both the buying and the selling sides. Long 
speculation, SL, is the buying of both position traders and spreaders; 
when added to the buying of hedgers, HL, it must equal the total 
open interest and must also equal short speculation, SS, plus short 
hedging, HS. That is: 

HL + SL^HS + SS 

Suppose, for example, that the total open interest in a market 
is 10 million contracts. If long hedgers hold 6 million of these, long 
speculators must be holding 4 million. Similarly, if short hedgers 
hold 5 million of the total, short speculators must hold the remaining 
5 million. In the identity above, the open interest is not explicitly 
included. A market with the same amounts of hedging as above 
might have twice as much long speculation (that is, 8 million contracts). 
If so, short speculation would have to be 9 million contracts, and 
the total open interest would be 14 million. Differing amounts of 
speculation can accommodate the same amounts of hedging, although 
the open interest would vary as well. 

The given amounts of long and short hedging also define the 
minimum amount of speculation that must be in this market. Concep
tually at least, the 5 million sale contracts could be the purchase of 
5 of the 6 million contracts held by long hedgers. Thus a minimum 
of 1 million contracts of short speculation are required by the unbal
anced positions of commercial users. 

The concept of minimum speculative requirements of a market 
is shown graphically in figure 1-5. The hedging ratio is defined as 
long hedging divided by short hedging when short hedging exceeds 
long hedging (and vice versa otherwise). In the example above, the 
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FIGURE 1-5 

RELATION BETWEEN HEDGING AND SPECULATIVE RATIOS FOR WHEAT, 

CORN, AND SOYBEANS, 1964-1977 
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hedging ratio is 5/6, or 0.83. The hedging ratio is always less than 
one since the denominator always contains the larger of the two 
amounts of hedging (in this case 6 million contracts of long hedging). 
When short hedging is greater, the speculative ratio is long specu
lation (by definition, the greater of the two measures of speculation) 
divided by short hedging. When long hedging is greater, the ratio 
is short speculation divided by long hedging. In the original example 
with 10 million open interest, the speculative ratio is 5/6 (0.83), 5 
million contracts of short speculation divided by 6 million long hedg
ing. The speculative ratio can take any positive value. 

The dotted line in the figure connects all points of minimally 
required speculation on markets with varying levels of unbalanced 
hedging (that is, with varying hedging ratios). Mathematically, the 
dotted line is 

SR = 1 - HR 

where SR = speculative ratio, and HR = hedging ratio. More gener
ally, a series of lines parallel to the dotted line are defined as 

SR = M - HR 

Each such line represents market compositions that are equally spec
ulative, although the degree of imbalance varies significantly for 
market compositions on the line. M, the intercept term, is strictly 
greater than one and is one measure of the degree of speculation, 
given data on market composition. In the earlier example, M = SR 
+ HR = 0.83 + 0.83 = 1.66. In other words, speculation in the 
example was 66 percent greater than that minimally required to 
absorb the unbalanced hedging. M is an upper-bound estimate of 
the amount of speculation that might be considered "excess." By 
construction, the measure assumes that only net hedging must be 
absorbed by speculation; commercial buying and selling directly offset 
each other to the maximum extent possible. 

A second measure recognizes that not all hedging on opposite 
sides of the market can be offsetting. Working observed that markets 
with very unbalanced hedging demands tend to require less relative 
speculation than those with more balanced hedging.31 The solid lines 
in figure 1-5 show varying market compositions that are equally 
speculative in this view. Mathematically, the lines are defined by the 
relation 

SR = (1 + a) - (1 - a)HR 

and Working's index is T = 1 + a, the intercept. Manipulation of 
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the relation gives 

SS 

^ 1 + HTT7«"'h m H S = HL 

" ' +
 HSTHL

 when HL 2 HS 

In the earlier example, T = 1.36; that is, in this view, speculation 
was only 36 percent greater than that required to absorb both the 
long and the short hedging. The Working index is probably a lower-
bound estimate of the amount of speculation above that needed to 
absorb the commercial positions. 

The data in table 1-1 are evidence of the extent to which spec
ulation varies both over time in a given market and between markets. 
Estimates of the degree to which speculation is greater than mini
mally required by commercial use (M) range from 1.35 for wheat 
futures in the 1972-1977 period to 12.3 for pork bellies. The lower-
bound estimates (T) range from 1.18 to 8.99. Thus speculation on 
wheat futures over the 1972-1977 period was 18 percent to 35 percent 
greater than required, depending on the definition. Speculation in 
pork belly futures, on the other extreme, was 800 to 1,100 percent 
greater than the minimum. By either measure, the contrast is striking. 

The commodities for which speculative indexes are reported in 
table 1-1 appear to form two groups in the most recent period 
reported there. The wheat, corn, and soybean markets have generally 
low levels of speculation while Maine potatoes, live cattle, and pork 
bellies have substantially greater levels. Indeed, levels of speculation 
in pork belly futures may be so much greater than the others as to 
warrant putting them into a third group. Among the grains, wheat 
and corn appear less speculative than soybeans. Note, however, that 
the live cattle market is no more speculative than the soybean market 
was on average in the 1947-1971 period, and by current standards 
that was not a highly volatile period. 

Perhaps the most interesting comparison in these data is the 
change in degree of speculation in the grain and oilseed markets 
before and after 1971-1972. The popular view would allege that all 
three of these markets became a great deal more speculative after 
the 1971-1972 crop year; indeed, speculation on these three futures 
markets was frequently alleged to be the source of both excessive 
price volatility and absolute price levels that were either "too high" 
or "too low." Absolute levels of speculation on these futures markets 
did in fact increase; but, the increase was dwarfed by increases in 
commercial use of the markets, and speculation declined dramatically 
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TABLE 1-1 
MEASURES OF THE DEGREE OF SPECULATION ON SELECTED 

COMMODITY FUTURES MARKETS, 1947-1977 

All wheat 
1947-1971 
1972-1977 

Corn 
1947-1971 
1972-1977 

Soybeans 
1947-1971 
1972-1977 

Maine potatoes 
1952-1974 

Live cattle 
1971-1977 

Pork bellies 
1970-1977 

Index of Average Degree of Speculation 

Lower bound 
(T) 

1.59 
1.18 

1.61 
1.20 

1.95 
1.31 

2.92 

2.17 

8.99 

Upper bound 
(M) 

1.89 
1.35 

1.92 
1.40 

2.60 
1.62 

3.37 

2.41 

12.3 

SOURCE: Adapted from Anne E. Peck, "The Role of Economic Analysis in Futures 
Market Regulation," American Journal of Agricultural Economics, vol. 62, no. 5, (1980), 
table 1, p. 1039. Calculations here assume that all unreported, small positions are 
speculative. 

in relation to the demands placed on the market by commercial users. 
On each of the three principal markets, speculation was significantly 
below that experienced in the relatively calm, "nonspeculative" decades 
of the 1950s and 1960s. 

The data plotted in figure 1-5 show the decline in speculation 
in much more detail than the averages in the table. For each commod
ity, crop-year annual average speculative indexes are plotted for the 
period 1964-1977. For all three commodities, the time-ordered obser
vations show increasing balance in commercial uses. That is, ordering 
the observations from left to right along the horizontal axis is not a 
bad proxy for identifying them by years. With that identification, 
the data there clearly reveal the relative decline in speculation, with 
the observations from the more balanced and more recent markets 
lying closest to the dashed line defining minimal speculation. 

These comparisons serve to emphasize the need to consider a 
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market's composition and balance in determining its degree of spec
ulation. Having done this, one wants to draw conclusions about 
market performance from the comparative indicators. In the present 
context two aspects of the possible linkage beg for attention. First, 
are there measurable differences in pricing performance between 
markets like those for grains and livestock with their disparate levels 
of speculation? Second, are the declines in speculation on the grain 
and oilseeds markets related to any aspect of pricing performance? 
Unfortunately, very little research has attempted to examine the 
possible relations between market performance and composition. 

The observed decreases in speculation in the grain and oilseeds 
markets have been associated statistically with increased price vari
ability during the day, with other measures of price volatility and 
trading activity held constant. Given that these three markets evidenced 
relatively low levels of speculation and significant declines in spec
ulation in recent years, the results were taken to suggest that spec
ulation had become inadequate, unable to absorb commercial demands 
without significant, albeit short-run, price effects. 

It is important to place these results in perspective. Causality 
was not established, merely statistical association. Further, no studies 
have been made of the relation between price volatility and the 
degree of speculation. It seems likely that there would be wide ranges 
of speculative accommodation of commercial positions that have no 
price effects. If the association reported here is evidence of a relation 
between inadequate speculation and price volatility, it is also likely 
that excessive speculation may be associated with increased volatility. 
The data from these markets are simply not from markets with exces
sive speculation. The absence of research notwithstanding, the concept 
of excessive speculation has a long history in the regulation of futures 
markets. 

Excessive Speculation and the Role of Speculative Position Limits. 
Congressional concern about commodity futures markets dates to 
the late 1880s and arose from the widely held perception that futures 
markets were speculative markets. In fact, the first futures bills to 
be seriously debated in Congress—the Hatch and Washburn bills in 
the House and Senate—were bills to tax speculative purchases and 
sales of grain and cotton futures contracts discriminatorily. Cowing 
reports that the bills passed their respective houses of Congress by 
substantial majorities—80 percent of Congress favored them—but 
ultimately failed because the vote to suspend the rules at the end of 
the Fifty-second Congress to give the House time to consider differ
ences in the two bills fell short of the required two-thirds majority.32 
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The Grain Futures Act of 1922 was the first legislation author
izing federal regulation of futures markets. The constitutional author
ity for such regulation came from commerce clauses in section 3 of 
the act: futures transactions are 

affected with a national public interest; . . . that the trans
actions and prices of grain on such boards of trade are 
susceptible to speculation, manipulation, and control, and 
sudden or unreasonable fluctuations in the prices thereof 
frequently occur as a result of such speculation, manipula
tion, or control . . . and that such fluctuations in prices are 
an obstruction to and burden upon interstate commerce in 
grain.33 

Section 3 of the present legislation, the Futures Trading Act of 
1982, is virtually identical, although specific references to grains have 
been deleted in favor of more general terminology. The Grain Futures 
Administration, though largely an oversight agency, was empowered 
to collect reports of individuals' trading activity as needed for market 
oversight and to require exchanges to maintain records. 

Major review and revisions of the legislation, the Commodity 
Exchange Act of 1936, added more specific antispeculative clauses, 
empowering regulators to establish limits on the amount of futures 
contracts in a single commodity an individual speculator could own 
at the end of the day or could trade during the day. Bona fide hedgers 
were exempted from the so-called position limits, and, since the 
distinction required a definition of hedging, the section went on to 
define hedging. 

Whether by design or not, the 1936 act thus isolates a concern 
separate from manipulation, which is itself dealt with at length in 
later sections of the act. Bona fide hedgers are, for example, not 
exempted from the prohibitions against manipulation, and Johnson 
notes that at least half the alleged manipulation cases brought under 
the act have been cases against hedgers.34 Such allegations almost 
always focus on delivery situations and concern substantial positions 
held in the underlying physical market as well as the futures market. 

The perceived need for the new section arose largely from the 
results of a detailed analysis of two "unusual" price episodes in the 
1925 and 1926 wheat markets. The analysis, summarized by Hoff
man, indicated a substantial positive relation between changes in 
positions of large traders (those owning 500,000 bushels or more) 
and daily price changes and an even greater degree of association 
with position changes of very large (2 million bushels) traders.35 In 
addition, the net positions of large traders were compared to price 
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changes over time. Petzel's recent analysis of the data from the 1925 
episode confirms a significant degree of same-day correlation between 
position changes of the twenty largest speculators and price changes. 
He found no evidence, however, of significant lead or lag cross-
correlations; hence, causality between the positions and prices cannot 
in fact be deduced from the data.36 

Nevertheless, these two episodes created significant concern about 
the effects on markets of very large speculative positions, whether 
or not such positions were established with the intent or even the 
result of manipulating prices. Perhaps the clearest example of the 
distinction drawn by this section of the act is in its best-known 
violation. In 1976 the Hunt family was found to be in violation of 
the speculative position limits in soybeans, holding an aggregate 
position of 22.7 million bushels, which is substantially above the 
limit of 3 million bushels. Even though the aggregate position was 
large, price manipulation was never alleged. 

Speculative position limits were originally established at 2 million 
bushels on the major markets. The level reflected the high correlation 
found between prices and positions of the largest speculators in the 
two earlier (1925 and 1926) episodes in the wheat market. The initial 
limits have been revised only in the past decade to 3 million bushels, 
and limits were established only for commodities regulated by the 
Commodity Exchange Authority. More recently the CFTC has required 
that position limits be established for virtually all futures markets, 
directing the exchanges to establish limits for all commodities for 
which there are no federal limits. In addition, the restriction on the 
amount of trading during a trading session has been removed. Only 
positions open at the end of the session are limited. 

Limits on the positions of individual speculators as distinct from 
other traders required, perforce, a definition of bona fide hedging. 
The remainder of section 4a in the act defined legitimate commercial 
uses that would be exempt from speculative limits. The early defi
nition of hedgers was quite restrictive, including only those who 
actually owned the underlying commodity, who had fixed sales 
commitments, or who produced the commodity. Subsequent revi
sions broadened the definition somewhat by including those who 
might use futures to cover prospective needs of the commodity, as 
for example, in processing. Such positions were limited to twelve 
months' normal requirements. In 1974 specific legislative definitions 
were removed, and the new CFTC was directed to promulgate regu
lations defining bona fide hedging transactions and positions. The 
new regulations significantly broadened the definition of hedging, 
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including for the first time cross-hedging as a legitimate commercial 
use. 

The difficulties with this approach are clear. Almost any defi
nition of bona fide hedging will be restrictive—some legitimate 
commercial uses will be excluded. The closer the identification of 
futures positions with either actual or prospective cash market posi
tions, the more restrictive will be the definition. Second, the historical 
record shows that changes in the established limits are very infre
quent and generally not responsive to changing levels of market use. 
When established in 1936, the 2-million-bushel limits constituted 
some 1.5 percent of the average open contracts in the Chicago wheat 
market and 3.0 percent of those in corn. In 1977-1978 the new 3-
million-bushel limits were still only 1.4 percent of the average open 
interest in wheat and 0.5 percent in corn. Even a 3-million-bushel 
position today is not nearly so large as a 2-million-bushel position 
was in 1936. A related problem is whether "large" should be defined 
in relation to the futures market alone or whether some reference to 
the physical market is appropriate. The potential price effects of a 
large speculative position must surely differ according to whether 
the underlying commodity is in short supply or is ample. 

Definitional difficulties aside, a concern over excessive specu
lation is in fact a concern about large speculative positions and their 
disruptive potential in a market. Regulation of excessive speculation 
is regulation of large traders. In this view, the pork belly market is 
not excessively speculative, nor are waves of public speculation in 
specific markets matters for concern. More generally, there is no 
direct connection in this regulatory view between hedging demands 
in a market and levels of speculation. In at least one respect this 
separation is justified. There are no examples of futures markets that 
continue to exist only as speculative markets. If substantial commer
cial use does not develop on a new market or commercial use declines 
on an existing market, the market declines. Nevertheless, studies of 
the relation between pricing performance and the levels and compo
sition of overall speculation would surely be useful in establishing 
the need for and appropriate design of controls on speculative excesses. 

Conclusions. Speculation on commodity prices occurs with or with
out futures markets. There can be no doubt that a futures market 
increases such speculation since a potential futures speculator need 
not invest in facilities to produce, store, market, process, or otherwise 
use the commodity. It remains to consider the effects of futures 
markets on the process of commodity price formation. Narrowly 

39 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



COMMODITY FUTURES MARKETS 

conceived, the issue is whether futures markets and the accompa
nying increase in speculation stabilize or destabilize commodity prices. 
"Narrowly" is used advisedly—speculation on futures markets affects 
the stability of commodity prices only through its effects on the 
allocative decisions of commercial users. As Gray notes, price vari
ation over time will change only insofar as hedgers change their 
buying and selling decisions to reflect changes in their rates of 
production or consumption of the underlying commodity.37 

The Role and Effects of Futures Markets in Commodity Storage 

A futures market provides simultaneous quotations of value for a 
commodity deliverable at successively distant dates. This proposi
tion, though so basic as not to need statement, indicates that impor
tant economic effects of futures markets derive from their role in 
facilitating storage decisions in markets for storable commodities. 
This section begins by describing the relations among futures prices, 
first for perfectly storable commodities like gold and silver and then 
for storable agricultural products. Pricing characteristics with and 
without futures markets are considered, and the particular effects of 
futures markets on storage decisions and hence on prices are derived. 
Finally, the empirical evidence of these effects is summarized. 

The focus in this section is on holders of stocks, their willingness 
to carry inventory over time, and the role of futures markets in their 
decisions. To the extent that futures affect storage decisions, prices 
of the commodity over time will also be affected. In empirically 
assessing the effects of futures markets in this regard, however, it 
is not possible to isolate their storage effects from the concurrent 
influences of improved information, a centralized marketplace, and 
more efficient speculation. For example, the analysis of storage deci
sions suggests that futures markets reduce seasonal price fluctuations 
for storable commodities. Much the same conclusion is reached, 
however, in arguing that futures markets improve the information 
content of market prices by reducing transaction costs. Thus, although 
the focus here is on commercial uses of futures and their implications, 
the more general context of the empirical assessments cannot be 
ignored. 

The Theory of the Price of Storage. The difference between two 
simultaneously quoted prices for successive delivery dates for a stor
able commodity must relate to the costs of storing that commodity 
between the two dates, as long as supplies of the commodity are 
ample. Consider, for example, the prices of silver deliverable in June 
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and September, both quoted in June. Silver is perfectly storable, is 
continuously produced, and is virtually always available in ample 
quantity. (The only recent exception to the assumption of ample 
supply was the extraordinary accumulation of silver by the Hunt 
family in 1979-1980.) In this circumstance arbitrage can be relied on 
to ensure that the difference in price between two futures contracts 
is no more or less than the costs of storage. If the difference widens 
beyond costs, it is a simple matter to buy the nearby future (June), 
sell the more distant (September), accept and finance delivery of 
silver in June, and redeliver in September. If the difference is less 
than storage costs, it clearly pays to defer actual purchases, buying 
instead the more distant (but underpriced) future. As long as supplies 
are ample, anyone who desires to own silver will buy it through 
futures purchases until the full storage costs are reflected in the price 
differences. 

The costs of storage that determine the spread are physical stor
age costs (warehousing and insurance) plus financial costs. Physical 
costs are constant for silver, but financial costs are not. Even with a 
constant interest rate, changes in the price of silver imply changes 
in financing costs and hence in the full costs of storage. With chang
ing interest rates as well as changing silver prices, the spreads between 
delivery months will vary substantially, although the variation is 
directly related to interest rates. In examining futures price differ
ences in the gold market, for example, Gray and Rutledge found 
that 85 percent of the weekly variation was explained by variation 
in short-term interest rates.38 

The relation between futures prices for a storable agricultural 
commodity was first investigated by Holbrook Working.39 His anal
ysis showed that the difference between two simultaneously quoted 
prices for wheat with different delivery times was directly related to 
the level of private or free stocks of wheat available at the nearby 
delivery date. The price difference is thus a market-determined price 
of storage. If supplies are large, the market's price of storage approx
imates the total costs of storage, as in the silver market. In these 
circumstances hedging of stored wheat ensures a return to storage 
that covers costs and merchants are encouraged to store wheat that 
is currently in surplus. If, however, current supplies are relatively 
small, the market's price of storage is less than the full costs of storage 
and can be negative. In these circumstances an owner of hedged 
wheat earns a return on storage less than that required to cover the 
full costs. The market-determined disincentive for continued storage 
is the amount by which the market's price for storage falls below 
the full costs of storage. This amount is determined by current supplies. 
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As in the silver market, arbitrage can be relied on to prevent 
the difference from exceeding the full costs of storage. Unlike silver 
stocks, however, wheat stocks vary significantly during the crop 
year, and with increasing scarcity arbitrage cannot prevent the differ
ence from declining to less than full costs. As scarcity increases, the 
owners of the remaining stock place more and more value on the 
flexibility their ownership provides. New orders can be more readily 
accommodated and processing operations more nearly planned if, 
in growing scarcity, the merchant actually has the requisite stocks. 
Ownership yields convenience in these circumstances, and the degree 
of benefit increases with decreases in available market stocks. 

For seasonal commodities, then, a third element in the cost of 
storage is the so-called convenience yield. In periods of ample supply 
the convenience derived from actual ownership is zero. With decreas
ing supplies convenience increases, and the net marginal costs of 
storage decline. Because scarcity is relative, there is no upper bound 
on the potential value to a merchant of ownership. Hence there is 
no lower bound on the possible negative difference between futures 
prices for a seasonal, storable agricultural product. Negative prices 
of storage, sometimes called inverse carrying charges, occur regularly 
in grain markets—reflecting seasonal, temporary shortages of grain. 
In his analysis of the wheat market, Working found that the degree 
of inverse in price between a nearby and a more distant future reflects 
the extent and significance of current storage. 

Working summarized the relation between futures price differ
ences and stocks of a commodity in the so-called supply-of-storage 
curve shown in figure 1-6. The relation shifted during the thirty-
year period of his analysis, but its implications are clear. Stocks levels 
and price differences are closely related in a very nonlinear fashion. 
Large stocks will be carried between crop years when the market's 
price of storage covers the full costs of storage. For example, the 
large wheat carryouts of 1892 and 1893 in Working's figure consti
tuted more than one-half of the average annual wheat production 
for that period. 

Since Working's analysis, supply-of-storage curves have been 
estimated for a number of commodities. The empirical relation is 
almost always estimated by using year-end stocks of the commodity 
and the price difference between the last old crop future and the 
first new crop future. Even in a year of relatively small production, 
stocks immediately after the harvest are normally plentiful, and the 
markets nearly always reflect full carrying costs during this period. 
Significant variation in year-end stocks is common, however, and 
permits a clear view of the underlying relations. Examples of more 
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FIGURE 1-6 
RELATION OF WHEAT STOCKS TO CARRYING CHARGE 

IN CHICAGO WHEAT FUTURES, 1892-1932 
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SOURCE: Holbrook Working, "Hedging Reconsidered." 

recent estimates of supply-of-storage relations are available for wheat, 
cocoa, coffee, and cotton.40 The analyses are not identical; each 
commodity and time period introduces its own complications. In 
more recent analyses adjustments in the observed price differences 
must be made for interest rate variation and its effect on the financial 
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component of storage costs. In many markets government agencies 
have become significant owners of commodity stocks, and total stocks 
must be adjusted by the percentage of government ownership each 
year. 

In addition, Weymar demonstrated the logical necessity of 
including expectations in explaining observed price spreads.41 For 
example, an analysis of the September quotations of the May/July 
wheat spread requires estimates, in September, of stocks expected 
in May. Similarly, if the price difference covers a fairly substantial 
period, for instance a December/July spread in wheat, events antic
ipated between December and July must have an influence. These 
effects are particularly important in the imported commodity markets, 
where the level of stocks on a particular date in the future depends 
heavily on shipments anticipated before that date. In such circum
stances it is also true that the surplus or shortage reflected in a specific 
level of stocks will depend to a significant extent on the shipments 
expected after that date. With these caveats, the main point is that 
the observed price differences are reliable reflections of current surplus 
or shortage. 

The Role of the Price of Storage in Facilitating Storage Decisions. 
The remaining question is how futures markets affect merchants' 
storage decisions. Stocks of a seasonally produced, storable commod
ity will vary during the year and between crop years with or without 
a futures market. In the absence of a futures market, the price differ
ence important in storage decisions is that between today's cash price 
and an expected price. Simply stated, if prices are expected to increase, 
merchants are willing to carry more stocks than if they are not. 
Brennan provided empirical evidence of such storage relations in 
estimates of the relation between monthly expected price changes 
and levels of stocks for cheese, butter, and eggs—markets that did 
not have active futures markets.42 The estimated relations (not repro
duced here) are very similar to the supply-of-storage curves described 
earlier. Thus futures markets do not determine whether storage will 
occur but affect the decision to store and the predictability of storage 
returns. 

In the absence of a futures market, the storage return is spec
ulative and depends entirely on events that occur after the decision 
to store or not is made. With a futures market, storage returns can 
largely be determined at the time the decision to store is made if 
that decision is hedged with a classic, arbitrage hedge. The evidence 
presented earlier was clear: returns from hedged storage were 
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substantially more predictable and stable than returns from unhedged 
storage. 

A futures market facilitates storage decisions through the 
substantial guidance it provides about prospective returns and through 
its substantial reduction of risks. It is the combination of these effects 
that is important. The price-of-storage relations show that futures 
prices reflect current surplus and shortage well. They thus guide 
inventory decisions in a rational way. In periods of surplus the 
market reflects full carrying charges and thus induces storage. In 
periods of shortage less than full costs are available, inducing merchants 
to sell unneeded stocks. The more severe the current shortage, the 
stronger the market-reflected inducement to bring stocks to the market. 
That the storage decision can be hedged implies that risks are reduced 
and more storage is likely at all prices. The analysis suggests that 
effects of a futures market on prices for a storable commodity are 
both seasonal and annual. Prices within crop years are stabilized, as 
are those between crop years. 

Analyses of Seasonal Price Variation. It is logical to look first at 
within-season price variability to assess the effects of futures markets. 
Since most of the major accumulation and decumulation of stocks 
of a commodity occurs within the crop year, the strongest effects 
might be expected within the crop year. Prices of storable commod
ities as diverse as wheat, onions, and pork bellies have been exam
ined. In each analysis seasonal variation in prices during a period 
before futures trading was introduced was compared with that from 
a period after trading began. Interpreting the results of these analyses 
requires a number of caveats, which are addressed after the evidence 
is summarized. 

Although onions are a relatively obscure commodity, legislative 
concern over futures trading and its eventual ban occasioned several 
analyses of their seasonal price volatility. In the first, Working 
demonstrated that the period of futures trading was associated with 
much reduced average seasonal price changes in the onion market.43 

Gray's analysis of data from a period of years after the futures market 
had been closed established that the onion market returned to its 
earlier pattern of volatility.44 Their combined results are shown in 
figure 1-7. The period 1949-1958, during which the onion futures 
market was active, was the period of the least seasonal variation in 
prices. Variation both before and after was significantly higher. 

Most of the commodities for which these tests are applicable are 
commodities in which futures trading originated and for which price 
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FIGURE 1-7 
INDEX N U M B E R S OF M A R K E T I N G S E A S O N PRICES RECEIVED 

BY FARMERS FOR O N I O N S , SELECTED P E R I O D S , 1922-1962 
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data are difficult to assemble. Tomek, however, examined an eighty-
one-year record of monthly wheat prices from 1841 to 1921, a period 
that spanned the development of the wheat futures market, and 
found a significant reduction in seasonal price variation after futures 
markets became active.45 

In addition to assessing the effect of futures markets on seasonal 
price change, research has also examined their related effects on 
short-run price volatility. Working, for example, found that a signif
icant decline in within-month price volatility was also associated with 
the period of active futures trading in onions. Powers found signif
icant declines in monthly volatility in pork belly prices after the 
introduction of futures markets. Taylor and Leuthold examined 
monthly and weekly price variation in the live cattle market from 
periods before and after the introduction of futures trading.46 Both 
series showed significant declines in short-run volatility in relation 
to annual average price levels. Live cattle, though not storable in the 
usual sense, can be fed for varying periods, and current prices in 
relation to very near-term futures can guide the pace of marketing 
finished animals in a way analogous to storage decisions. As the 
authors all note, however, the effects on volatility measured by weekly 
and monthly data cannot be separated from the effects of improved 
information per se. 

As the analyses demonstrate, futures markets are significantly 
associated with both reduced seasonal variation and short-term vola
tility of commodity prices, as predicted by the supply-of-storage and 
arbitrage arguments. The term "significantly associated with" is used 
advisedly here, since before-and-after comparisons cannot establish 
causality directly. Tomek's analysis of the wheat market is the most 
extreme case in point, of which Tomek himself was very aware. He 
notes that "observed changes in price behavior cannot be attributed 
solely to the advent of futures trading" and goes on to discuss 
changes in transportation and especially communications that also 
occurred over his data period and would be expected to have similar 
effects on prices.47 Similar caveats, though perhaps not so extreme, 
apply to the other analyses as well. Although causality cannot be 
inferred in each case, the consistency of the evidence among 
commodities is reassuring and does suggest causality. The results 
are as predicted, and, to my knowledge, no contradictory results 
have been found for any storable commodity. 

Analyses of Annual Price Variation. It is not so straightforward to 
evaluate the effects of futures markets on price variation between 
years. Futures markets provide forward prices as well as indications 

47 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



COMMODITY FUTURES MARKETS 

TABLE 1-2 
COMPARATIVE RESPONSIVENESS OF EXPORTS AND YEAR-END STOCKS 

TO INCREASES AND DECREASES IN DOMESTIC PRODUCTION OF WHEAT, 

FOUR MAJOR EXPORTING COUNTRIES, 1970-1971 TO 1980-1981 
(millions of metric tons) 

United States 
Increased production 
Decreased production 

Canada 
Increased production 
Decreased production 

Argentina 
Increased production 
Decreased production 

Australia 
Increased production 
Decreased production 

Average Deviation 
from Trend Values 

Production 

3.1 
- 3 . 0 

1.7 
- 2 . 9 

1.3 
- 1 . 0 

2.1 
- 1 . 7 

Exports 

- 2 . 6 
1.8 

0.2 
- 0 . 3 

1.0 
- 1 . 0 

0.5 
- 0 . 4 

Average 
Change in 

Year-End 
Stocks 

5.1 
- 5 . 7 

- 0 . 3 
- 4 . 1 

0.0 
0.0 

1.1 
- 2 . 0 

SOURCE: Adapted from Anne E. Peck, "Futures Markets, Food Imports, and Food 
Security," Agriculture and Rural Development Division Working Paper no. 43, World 
Bank. 

of storage returns and, as between crop years, also influence prospec
tive production and consumption decisions. Their effects on year-
end storage levels are thus not separable from simultaneous supply-
and-demand adjustments, and any effect on annual price stability is 
a joint effect. The difficulty in directly evaluating the between-year 
storage effects of futures markets seems even more perverse given 
that the supply-of-storage curve is usually estimated by using year-
end stocks data and thus specifically depicts the stocks and stabili
zation possibilities of interest. 

The clear responsiveness of U.S. stocks to prices of storage led 
Working to analyze the price responsiveness of storage in relation 
to that in other countries where there were no futures markets.48 He 
concluded that nearly one-half of the year-to-year changes in U.S. 
production of wheat were absorbed in changes in year-end stocks. 
In contrast, the other major wheat-exporting countries exported most 
of their production variability, and adjustments in stocks were of 
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TABLE 1-3 
COMPARATIVE RESPONSIVENESS OF EXPORTS AND YEAR-END STOCKS 

TO INCREASES AND DECREASES IN DOMESTIC PRODUCTION OF CORN, 

Two MAJOR EXPORTING COUNTRIES, 1970-1971 TO 1980-1981 
(millions of metric tons) 

Average Deviation 
from Trend Values 

Production Exports 

Average 
Change in 
Year-End 

Stocks 

United States 
Increased production 10.8 0.9 
Decreased production -9.4 -1.0 

Argentina 
Increased production 1.2 1.0 
Decreased production —1.5 -1.2 

3.4 
-6.4 

0.1 
-0.1 

SOURCE: Adapted from Peck, "Futures Markets, Food Imports, and Food Security." 

only minor importance. Comparable analyses of more recent data 
from both the corn and wheat markets are shown in tables 1-2 and 
1-3, although their interpretation is admittedly less straightforward. 
The basic data on production, exports, and stocks change for each 
country are adjusted to deviations from a linear trend. For each 
country, the eleven-year period (1970-1971 to 1980-1981 crop years) 
is divided into years of production increases (more than trend) and 
those of production decreases. For each group of years export devia
tions (from their trends) and stock changes were recorded, and all 
three series were averaged by group to obtain the numbers in the 
tables. 

For U.S. wheat years of increased production averaged 3.1 million 
metric tons (mmt) greater than trend values. Exports in these years 
actually declined by 2.6 mmt, and stocks necessarily increased an 
average of 5.1 mmt from the previous year. Similarly, in years of 
decreased U.S. production, exports increased, and again stocks 
absorbed both changes. This responsiveness on the part of U.S. 
stocks holders contrasts sharply with stocks behavior among the 
other major exporters. Argentina shows the sharpest difference. 
Virtually all the changes in production were absorbed by exports, 
and none appear in stock changes. Storage in both Canada and 
Australia was somewhat more responsive, but neither country absorbed 
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nearly as much of its own instability as the United States did. Inter
national comparisons in the corn market are more difficult because 
the United States is by far the largest exporter. Comparisons between 
the United States and Argentina are shown in table 1-3. Though 
perhaps less meaningful, the contrast is striking. Stock changes absorb 
almost none of the production variability in Argentina but account 
for about half the variation in the United States. 

The differences in the role of storage among the major grain 
exporters are striking. The United States is the least destabilizing 
major exporter in the world market and is the only exporter with 
active grain futures markets. Not all of this contrast, of course, can 
be attributed to the greater responsiveness of stocks in the United 
States induced by futures markets. Some of it must be attributed to 
government policies, especially to the marketing boards prevalent in 
the other major exporters. Combined, however, with Working's 
evidence from the earlier period—a period during which such inter
ventions were not significant—the evidence is very suggestive. If 
permitted to do so, storage responds to prices in a way that will 
stabilize international commodity markets and is particularly impres
sive in the presence of futures markets. 

The Role and Effects of Futures Markets in Forward Pricing 

The preceding section focused on storable commodities, the meaning 
of futures price relations for those commodities, and the effects of 
futures markets on storage decisions and hence on price stability 
over time. By rationalizing storage decisions, futures markets led to 
more stable seasonal price variation. Most storable commodities are 
annually (rather than continuously) produced, are stored for 
consumption during the crop year, and are carried in significant but 
variable quantities between crop years. 

Examining the role of storage between crop years is only a partial 
analysis of the effects of futures markets. In addition to the stocks 
response, the additional crop year brings new production and the 
prospect of substantially revised consumption needs. A complete 
analysis must thus consider the effects of futures markets not only 
on stocks carried between crop years but also on the amounts of 
new production and prospective consumption. This section considers 
these issues. With a focus on production and consumption adjust
ments facilitated by futures markets, it is no longer necessary (or 
desirable) to restrict the discussion to storable commodities. In fact, 
the economic analysis is considerably simplified if interseasonal stor
age is not a factor. Therefore, this section begins with an analysis of 
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the effects of futures markets for nonstorable commodities and then 
considers the additional effects of storability. The simple models lend 
themselves to a welfare analysis as well, and tests of market perform
ance are summarized in that framework. 

Nonstorable Commodities. Conceptually, the role of futures markets 
for nonstorable commodities is simple—they reflect in prices antic
ipated supply and demand. A necessary complexity when dealing 
with agricultural products, however, is to include the requisite lags 
between the planning and realization of production. With annual, 
nonstorable crops, the lags connect crop years—production realized 
in the current crop year was planned in the preceding crop year. 
For livestock commodities the lags are more complex; they can include 
feeding periods, farrowing decisions, and even decisions to expand 
or contract the breeding stock. The analysis here presents the simplest 
case; modifications required for the more complex relations are then 
considered. 

In the absence of a futures market, producers must form an 
independent expectation of what prices will be at harvest at the time 
they make their production decisions. As D. Gale Johnson noted 
nearly forty years ago, resources will be misallocated to the extent 
that producers' forecasts are retrospective and not prospective.49 

Resource misallocation implies significant social losses. The situation 
is illustrated in figure 1-8 with linear supply and demand curves. 
The supply curve is an expected supply relation in the sense that 
actual supplies will depend on a number of unpredictable events 
after planting and before harvest. Market demand is also an expec
tation. In any particular year it could shift up or down depending 
on consumer incomes, prices of other goods, or the level of export 
or import demand. Confronted with these prospective relations, the 
rational producer would conclude that the expected price is P and 
would gauge planned production accordingly to Q. Any other expected 
price would be self-defeating. A higher one would induce more 
production, which would cause lower realized prices at harvest. 
Similarly, a lower expected price would create higher prices. Thus, 
if all producers were rational in the sense that they anticipated the 
effects of their collective production decisions, they would plan to 
produce an amount Q of the commodity. 

In contrast with the model, numerous studies of producers' 
supply response in this situation have found that producers form 
their expectations of next year's price on the basis of current and 
past prices. Perhaps the most widely (and successfully) used model 
of the decision is Nerlove's adaptive model, which assumes that 
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FIGURE 1-8 
INTERTEMPORAL PRICING OF A NONSTORABLE COMMODITY 

Prices 
Supply 

Quantity 

producers change their view of expected price from year to year by 
a proportion of the error they made in the preceding year.50 The 
assumption implies that producers' expected price is a weighted 
average of past prices, where increasingly distant prices have decreasing 
effect. A number of other approaches have also been employed to 
extrapolate expected prices from past prices, but the Nerlovian model 
has remained one of the most popular.51 It is particularly convenient 
for present purposes, although similar results could be derived with 
any of the extrapolative models. The essential point is that all such 
models assume that current and past prices are used to formulate 
expected prices. 

Suppose that current prices in the figure are Pu perhaps because 
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of an unfavorable growing season and a consequent relative shortage. 
If producers had expected a price of P, the adaptive expectation 
model implies that some portion of the forecast error (Pt - P) will 
affect their forecasts for next year, for example, to a price P£. This 
expected price calls forth too much production given an unchanged 
demand relation, and actual prices in the next period will be P2. The 
forecast, P\, was self-defeating, eliciting a supply that could not be 
sold at that price. As is well known, such a response causes social 
losses and unnecessary price instability, which could be eliminated 
with a rational forward price, that is, one that reflected the joint 
actions of producers_and consumers. If the expected price for the 
second period was P, there would be no ex ante misallocation of 
resources or social loss, whereas the losses associated with P* are 
the shaded area on the figure.52 After the fact losses may still occur 
if demand shifts or if yields are not as expected, but such losses 
cannot be reduced by planting-time adjustments of producers. 

The question then is to what extent a futures market influences 
these relations. A particularly interesting example derives from the 
potato market and Maine potato futures trading. In the 1940s a 
futures market in Maine potatoes began on the New York Mercantile 
Exchange, becoming an active market in the early 1950s. Delivery 
months began with the harvest in November and extended until the 
end of the storage season in May. Although no fall potatoes are 
stored from May until the new crop is available in November, the 
futures contracts for that crop traded well in advance of the produc
ers' production decisions in the spring and continued trading over 
the growing period. The first new crop future, the November contract, 
began trading in the preceding November or December, well in 
advance of the April planting decision. Thus the market provided a 
continuously available forward price by which producers could gauge 
their production and which was not linked to current conditions by 
interyear storage. 

Before planting decisions, the market had to reflect both the 
prospective supply relation and the response of consumers once that 
supply was available. Tomek and Gray analyzed the preplanting 
quotations of the November futures and compared them with the 
eventual harvest prices. The results are shown graphically in figure 
1-9.53 The preplanting (February 28) quotation of the November 
future is plotted against the final closing price, both deflated by an 
appropriate index. The data, taken from the 1953-1971 crop years, 
form a nearly vertical line: the preplanting futures price was a virtual 
constant from year to year. Every year the preplanting quotation was 
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FIGURE 1-9 
FEBRUARY 28 AND FINAL CLOSING PRICES OF NOVEMBER POTATO 

FUTURES, DEFLATED BY ANNUAL INDEX OF PRICES RECEIVED FOR ALL 

FARM PRODUCTS, 1953-1971 
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SOURCE: Roger W. Gray, "The Futures Market for Maine Potatoes: An Appraisal," 
Food Research Institute Studies, vol. 11, no. 3 (1972), p. 324. 

approximately the mean price, P. Actual prices at harvest varied 
from year to year, causing the vertical scatter of observations in the 
figure. 

The effects of this market-determined forward price on Maine 
potato producers' decisions were dramatic. Before futures markets, 
a Nerlove adjustment model explained some 75 percent of the annual 
acreage planted, and both past prices and acreage were significant 
explanatory variables.54 Gray's reestimates of the supply relation with 
data from the period of an active futures market found that neither 
lagged price nor lagged acreage coefficients of the same Nerlovian 
model were significant explanatory variables and that the regression 
explained only 7 percent of Maine producers' decisions.55 Maine 
acreage planted to potatoes had virtually stabilized during the period 
of an active futures market. The rational, if constant, futures prices 
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had completely eliminated the retrospective responses of Maine 
growers. In this circumstance the ex ante social loss was eliminated 
because, every year, the futures price was the mean price, P. 

The rational anticipation of Maine potato prices and the conse
quent stabilization of production are even more interesting when 
they are set against the continued retrospective responses of potato 
producers in other major producing areas. Other production was not 
deliverable on the Maine contract, and producers, especially in the 
West, did not respond to the futures prices. Gray's estimates show 
that they continued using current and past prices to form an expec
tation and hence their production continued a cobweb-like, feast or 
famine cycle. Consequently, harvest-time potato prices continued in 
a cobweb-like pattern. The price pattern was so pronounced that the 
last year's price could predict some 53 percent of the variation in the 
current year's price, whereas the predictive accuracy of the preplant
ing futures prices was nil. Not only was the market providing a 
rational forward price, but it was doing so at the same time that 
reasonably reliable predictions of the eventual outcomes were avail
able. Cash prices in the current year were a good, if perverse, forecast 
of prices in the following year. Futures prices, however, remained 
responsive to both demand and potential supply adjustments and 
therefore remained at equilibrium prices at least until actual produc
tion decisions had been made. Such prices, though not useful as 
predictions in this circumstance, dramatically affected production 
decisions. 

The Maine potato market is not the only example of a nonstor
able commodity in which a futures market was introduced. Fresh 
eggs, live hogs, and live cattle are other examples, but these systems 
differ significantly as well. They are nonstorable commodities in the 
sense that, once delivered on a futures contract, none can be rede
livered on a subsequent contract. Unlike potatoes, however, they are 
continuously produced through production processes that can be 
significantly altered at several stages. For live animals, decision points 
include breeding, putting on feed, the rate of gain while on feed, 
and variable marketing weights. As a consequence, there is substan
tial short-run price responsiveness in actual marketings of the finished 
animals.56 For fresh eggs, the key decisions are about the size of the 
laying flock, and they are price responsive nearly continuously. 

Because of the relatively complicated production processes, models 
of the potential allocative effects of futures prices are much more 
complex analytically. There have, however, been a number of eval
uations of the "forecasting" performance of futures prices on these 
markets—to what extent they anticipate eventual cash prices—and 
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comparisons of futures price performance with that of other potential 
forecasts. Such comparisons are clearly relevant to the question at 
hand, although their interpretation is not always straightforward. 

In the simplest system futures prices were useless "forecasts," 
and better forecasts were easily constructed; nevertheless, the futures 
prices were rational and optimal in a welfare sense. Martin and Garcia 
provide comparative analyses of the forecasting performances of the 
cattle and hog markets.57 In both markets and over almost all forecast 
horizons (one to eight months before maturity of each future), futures 
prices were found to be unbiased estimates of the eventual cash 
prices. Futures prices more than two or three months from their 
expiration date, however, were not good predictors—they explained 
eventual prices very poorly. In fact, lagged values of the actual cash 
prices did nearly as well and in some cases were even better. 

The relatively poor forecasting performance of futures prices for 
hogs is further developed in the work of Leuthold and Hartmann.58 

They compared futures prices with forecasts from a purposely simple 
recursive model of supply and demand for hogs and found that their 
simple model predicted subsequent prices consistently better than 
futures prices did. They report 125 percent and 141 percent rates of 
return from trading futures based on the forecasts of their naive 
model. The evidence leads them to conclude that the live hog market 
is inefficient in an information sense since it does not reflect publicly 
available information well. 

The interesting aspects of the evidence are the parallels with the 
evidence from the potato market. Potato futures prices were unbiased 
but useless predictors—results not very dissimilar from Martin and 
Garcia's results. Better predictions were available, as for the Leuthold 
and Hartmann results. In both cases the better forecasts were based 
on models tht precluded any response by producers to the predicted 
price. These similarities to the potato market results certainly suggest 
that the live animal markets are also rational pricing markets. Rational 
forward prices allocate productive resources optimally, and thus a 
major effect of futures markets for nonstorable commodities is in 
rationalizing production decisions. The evidence also shows that 
rational prices may not be informationally efficient; as Stein has 
shown, however, efficiency is irrelevant to the welfare effect of futures 
markets, which is the present concern.59 

Storable Commodities. The possibility of storing the commodity 
between production periods fundamentally alters the preceding anal
ysis. For a storable commodity, relations among futures prices of 
differing maturities reflect the market value of continued storage and 

56 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



ANNE E. PECK 

provide a reliable guide to the returns that can be expected from 
that storage. Evidence adduced in the preceding section showed that 
storage decisions within crop years were affected and resulted in 
less extreme seasonal price changes. The focus here is on the addi
tional effects of a futures market on consumption and production 
decisions, that is, on the expectational character of futures prices. 

The simplest storable commodity is one like corn or wheat that 
is produced once a year, is consumed continuously, and can be stored 
between seasons. The possibility of interyear storage requires consid
eration of the supply and demand expected in the following year; 
indeed, in the extreme, all future years must be considered.60 For 
present purposes the level of stocks carried out of the second year 
is assumed to be known, fixed at average levels. The assumption is 
a strong one, but it simplifies the discussion immeasurably without 
significantly changing the conclusions. With the assumption, there 
are still seven important relations: supply and demand in the present 
period; supply and demand in the next period; market-clearing equa
tions for each period; and a cost-of-storage relation. 

The basic model is shown in figure 1-10. To focus on the inter
year adjustments and the role of futures markets, supply in the 
current year (QA is assumed known. In other words, this year's 
harvest is in, and current period prices must be determined. These 
prices depend on the consumption this period but also on expected 
prices next year, since some of the crop may be carried forward into 
the following crop year. D1 and D2 are the anticipated demand rela
tions in each year, and Q2 is the expected supply relation in the 
second period. The lower panel shows the cost-of-storage relation 
SS with stock levels shown as deviations from equilibrium levels. In 
equilibrum production is Q in each period, prices are P, and stocks 
do not change between periods. That is, since there is incentive to 
store neither more nor less than average, the stocks relation is shown 
in this form. 

To consider the effect of storage on commodity pricing, suppose 
first that the present crop is larger than normal, Q | . If storage were 
not possible, prices in the present period would decline to A, all the 
excess would be consumed in the present period, and there would 
be no residual effects on expectations in the coming crop year. With 
the possibility of storage, some of the present surplus can be trans
ferred to the next period. As prices in the present period decline 
toward A, owners of storage space will begin to have an incentive 
to store. How much they will store depends on the marginal costs 
of storage and the realization that the amount stored from the present 
period will add to surplus in the next period and have significant 
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FIGURE 1-10 
INTERTEMPORAL P R I C I N G OF A STORABLE C O M M O D I T Y 
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price effects then. If marginal storage costs were as much as P - A, 
there would be no incentive to store any of the present surplus. If 
storage were costless, nearly all the present period surplus could be 
carried forward. 

The net demand for the commodity to put into storage this period 
is the difference between excess supplies in the present period and 
excess demand for those supplies in the next period. The net demand 
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for storage, assuming that the current surplus production is Q\, is 
shown as DS +. At a cost of storage A, there will be no increase in 
the normal levels of stocks carried forward. The slope of the storage 
demand relation is a function of the slopes of the demand and supply 
relations in the two periods. The storage supply relation, SS, is 
nonlinear, a direct reflection of the relation between futures prices 
and stocks. The supply-of-storage curve becomes nearly horizontal 
at the full costs of storage and, conversely, becomes nearly vertical 
as stocks are drawn down to zero. Stocks are exhausted at - S N , 
since the diagram is drawn in deviations from long-run equilibrium 
stock levels (SN). The shape underlines a fundamental asymmetry in 
the pricing of storable commodities—there is a defined limit on how 
much can be used from storage in a current shortage but no limit 
on how much can go into storage in a current surplus. 

Given excess production in the current period, equilibrium in 
the storage market occurs at a level of storage Sj, an increase over 
normal levels. This amount is shown as a reduction in the amount 
consumed in the first period, resulting in a current price of P\. 
Simultaneously S\ must be added to the expected supply-and-demand 
equilibrium in the second period, since the market is assumed to 
return to equilibrium at the end of that period. Clearly prices in the 
next period will be below equilibrium as well, so that less is produced 
and the excess supply from storage into the period (S | ) can be 
consumed. The net effects are shown as P\, the price expected to 
prevail in period 2. Total consumption in the second period will be 
Q2 plus S t , the excess will be entirely consumed in the second 
period, and the market will be in equilibrium again. The fundamental 
point is that current period surpluses affect prices both in the current 
period and in subsequent periods. 

Similar arguments link the two periods in situations of current 
shortage as well, exemplified by the effects of current production 
Q\. The full effects of the shortage (a price of B) are not felt in the 
current period. Rather, normal stocks are drawn down by an amount 
S\, and prices increase only to P\. Prices in the second period are 
also increased by an amount sufficient to replenish stocks to their 
normal levels and satisfy demand, to P j - The demand for storage 
in this case is shown as DS~. As before, the current situation affects 
events in the next period. With a current shortage, current stocks 
can be drawn down with the knowledge that increased production 
can replenish them in the next period. Since replenishment requires 
price incentive, prices in the subsequent period will be expected to 
be higher as well. 

The ability to draw on current stocks in times of shortage is 
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rather like being able to borrow production from the next period to 
supplement current consumption. Because the next period's produc
tion can be expected to replenish stocks, given an appropriate price 
incentive, current stocks can be depleted. Obviously present stocks 
limit how much can be borrowed. If, for example, the shortage were 
more severe than that shown as Q Y , current prices would be affected 
proportionately more than the next period's expected prices. The 
limits on the extent to which stocks may be depleted thus distinguish 
the price effects of shortage from those of surplus crop years. 

The fundamental asymmetry is neatly illustrated with data from 
two crop years in the soybean market, 1972-1973 and 1975-1976. 
At the end of the 1972-1973 crop year, stocks of soybeans were 
exceptionally low, whereas those at the end of the 1975-1976 crop 
year were exceptionally high. The carryout of 59.6 million bushels 
from the 1972-1973 crop year was in fact the smallest during the 
decade, and the carryout of 244.9 million bushels from 1975-1976 
was the largest. Futures prices in May of each year reflected these 
extremes as well. In early May 1973 the price of the nearby July 
future was $6.93Vi per bushel, and the first new crop future, the 
November future, traded at $4.69. The difference, $2.24V4, was a 
clear signal of the extent of the current shortage and of stocks being 
drawn down from normal levels. In early May 1976, on the other 
extreme, July soybean futures traded at $4.89V4 while November 
futures were priced at $5.06V2. The carrying charge of $0.17V4 was a 
clear reflection of the present surplus. 

In both years new information came into the market in May that 
raised overall prices. In 1973 the July future rose from $6.93% to 
$10.58 by the end of the month. In 1976, the July future rose from 
$4.89V4 to $5.79. In both years the November future rose as well— 
but in varying amounts. In May 1973 the new crop November future 
increased in price from $4.69 to $6.31, an increase of only $1.62 as 
compared with the $3.643/4 increase in the July future. In May 1976 
the November future rose from $5.06V2 to $5.9lV2, an increase of 
$0.85, which was nearly equal to the $0.893/4 increase in the July 
future. Because stocks were ample in 1975-1976, the link between 
the present crop year and the next year was very close indeed. In 
1972-1973, however, the current shortage was already severe, and 
new information affected prices in the current crop year much more 
strongly than in the next since there was little more that could be 
borrowed from the next crop year. 

In spite of the asymmetry in storage effects, the analysis clearly 
shows the relatively greater importance of rational forward prices in 

60 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



ANNE E. PECK 

markets for storable commodities. In their absence misallocation occurs 
in both production and storage decisions, thereby compounding 
welfare losses in relation to the nonstorable case. The empirical ques
tion is thus the extent to which futures prices for storable commod
ities are rational. Two sorts of evidence are available on rationality— 
bias and predictability. The extensive literature on the question of 
bias in futures prices was discussed above, since the question has 
traditionally been considered in the context of speculative profits. It 
is sufficient to note here that the evidence shows that bias is not 
characteristic of futures prices. Biases have been found, but they 
appear to reflect particular market circumstances or time periods and 
not general tendencies. Thus futures prices generally guide produc
tion and storage decisions in appropriate ways, and there are no ex 
ante social losses. 

The remaining question is the degree of predictability of futures 
prices. Tomek and Gray provide evidence for two storable commod
ities, corn and soybeans.61 Because their concern is with production 
decisions and related interyear storage amounts, they compare the 
pricing of the new crop futures contracts before planting dates with 
their subsequent harvest prices. For corn the first new crop future 
is the December contract; for soybeans it is November. Prices of each 
contract on the preceding April 30 predate planting decisions for 
both crops. Expiration prices of each future (in December or Novem
ber) are taken to represent harvest values for each of the crops. Their 
evidence shows no significant difference between the preplanting 
and expiration quotations of the futures. Whereas the earlier bias 
evidence included all futures, Tomek and Gray's evidence shows 
that the new crop futures in particular are unbiased. 

In addition, the preplanting prices are shown to be both as 
variable from year to year and good predictors of the postharvest 
prices. In fact, Just and Rausser provide more general evidence that 
futures prices predict subsequent prices as well as the forecasts of 
several of the well-known forecast firms.62 These results are in sharp 
contrast to the results from the potato market discussed earlier. The 
contrast in comparative variability and predictability is a reflection 
of the contrasting nature of rational forward prices in the two markets. 
With nonstorable commodities there is no link between production 
periods—what happens in this period will have no effect on deci
sions or prices in the next period (except insofar as a current change 
is a permanent change in a demand or supply relation). In contrast, 
current market events do influence next period prices and vice versa 
when the commodity is storable precisely because it is storable. Rational 
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forward prices for storable commodities must be nearly as variable 
from year to year as the subsequent, realized market prices because 
of the inventory links. 

With inventories linking crop years, futures prices for these 
commodities also turn out to be good predictors of subsequent market 
prices. Tomek and Gray found that the preplanting quotations of 
new crop corn and soybean prices explained 65 or more percent of 
the subsequent harvest values. In addition, the coefficients of a linear 
regression showed that the relation was not significantly different 
from a 45-degree line, in contrast to the nearly vertical line apparent 
in figure 1-9 for prices from the nonstorable commodity. As the 
model suggests, there is predictable variation in prices from year to 
year, and the evidence shows that futures prices reflect much of that 
variation.63 

Tomek and Gray also note that inventories facilitate adjustment 
to new information entering the market between the planting and 
harvest dates. If, for example, late spring rains significantly damage 
the emerging crop, prospects for realizing all the intended production 
diminish, and futures prices for the new crop year will immediately 
increase. Because of the inventory link, prices in the current crop 
year will also rise, and the degree of similarity in their increase 
depends only on the extent of current surplus or shortage. The 
concurrent rise in present prices will reduce current consumption 
and increase the amount of stocks that were previously intended to 
be carried into the next year, thereby ameliorating to some extent 
the full effects of the new information. In Tomek and Gray's termi
nology, the presence of inventory adds a "self-fulfilling" dimension 
to the preplanting "forecast" of new crop prices. Inventory adjust
ments to new information will help ameliorate the effects of the 
information, thereby improving the predictive quality of futures 
prices.64 

In spite of their comparatively good performance, futures markets 
for storable commodities should not be viewed as independent fore
casts. Futures prices for storable commodities are themselves directly 
linked to current cash prices according to the supply-of-storage rela
tion. As a general rule, therefore, there is no more expectational 
information in futures prices than in current prices. For example, a 
futures price for a storable commodity can never "forecast" an increase 
in current prices more than the full costs of storage because futures 
prices can never exceed current prices by more than the costs of 
storage. Thus information implying that prices should increase raises 
both the current cash price and the futures price, more or less main
taining the cost-of-storage difference. Differential effects can occur, 
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as evidenced by the earlier example from the soybean market, but 
these are generally small in relation to the effects on prices reflected 
in both the cash and the futures prices. Put another way, expectations 
are reflected nearly equally in current and in futures prices. In this 
sense cash prices will be nearly as good predictions of subsequent 
cash prices as futures prices. 

Although the performance of futures prices for storable commod
ities differs substantively from that for nonstorable commodities, 
prices for both appear to be rational, thereby facilitating optimal 
production, consumption, and storage decisions. An interesting 
consequence of rationality in futures markets for nonstorable 
commodities was the suggestion that rational prices may not at the 
same time be informationally efficient. In a number of cases substan
tially better forecasts of subsequent prices could be found. Gray 
found a similar circumstance in the pricing performance of the wheat 
market during the period of the government price support program 
in the 1950s and early 1960s.65 

During that period government support prices for wheat were 
set consistently above market-clearing prices. Producers had approx
imately six months after harvest to decide whether to put their wheat 
"under loan," thereby removing it from the market. Prices were 
relied upon to induce farmers to commit wheat to the loan program; 
although not all producers elected to participate in the program, 
participation was sufficient to ensure that the support price could be 
reached. Immediately after harvest, cash market prices reflected total 
available supplies because producers had six months in which to 
decide whether to put their wheat under loan. It was well known 
that market prices would be at or near loan levels within six months, 
since the wheat was removed from the market and placed in the 
loan program. That is, by December wheat prices would be at or 
above the loan price. 

With the government program "forecasting" prices, what price 
did the futures market reflect? Gray found evidence that prices of 
the December future rose consistently and significantly from July to 
December.66 In July the December future could be priced at no more 
than the full costs of storage above cash prices in July, prices that 
had to remain "low" so as to induce farmers to move wheat into 
the loan program. If the July quotation of the December future had 
been at loan price levels, July cash wheat prices could have been no 
less than the cost of storage below the futures price, and there would 
have been no incentive for farmers to move their wheat under loan. 
In December, with no wheat removed from the market, cash prices 
would have had to fall to their original market-clearing levels. In 
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other words, for the futures market to have "forecasted" the known 
price effects of wheat moving under loan would have been self-
defeating. Such prices would not have reflected participants' response 
to them. 

Summary. The most important economic effects of futures markets 
are those that can be adduced from the behavior of producers, storers, 
and consumers. While it is true that a futures market facilitates 
increased speculation on the prices of the underlying commodity, 
fundamental effects on prices occur only if producers, consumers, 
and storers change their economic decisions in response to the prices 
reflected on these markets. Futures speculators do not store excess 
supplies of a commodity today for later use. Elevator owners, 
merchants, and farmers store the commodity. Thus fundamental 
changes in the seasonal variation of a commodity's price or in stocks 
held between years must be traced to the indirect effects of the 
market's prices on the incentives for elevators and others to store 
the commodity. For both storable and nonstorable commodities, the 
most important effect of a futures market is in providing rational 
forward prices. Such prices eliminate ex ante social costs associated 
with economic responses based on retrospective expectations and 
the evidence confirms that futures prices for both storable and non
storable commodities have performed this fundamental economic 
function well. 

The Price Discovery Role of Futures Markets 

The preceding section analyzed the effects futures markets have on 
the production, consumption, and storage of commodities. Little has 
been said about the price discovery process per se, except to note 
that the results of the empirical measures of these effects cannot be 
attributed to commercial decisions alone. Even though these are 
clearly the decisions that actually alter the allocation of commodities 
over space, time, and form and of the productive resources devoted 
to them, the decisions are based on prices, and speculation is a central 
element of the price discovery process. Futures markets lower trans
actions costs and thereby facilitate speculation. Uniform contract terms, 
clearinghouse offset and third-party guarantee, and low margins all 
contribute to lowering the costs of participation and thereby increase 
market liquidity and price efficiency. 

Speculation and Market Liquidity. Estimates presented earlier 
suggested that approximately 50 percent of the speculation on an 
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active futures market is market making by individuals who provide 
immediate market entry or exit for commercial and other speculative 
traders. In an active futures market, orders entering the trading ring 
can be executed at prices very close or identical to the price of the 
most recent transaction. Unlike specialists in securities markets, market 
makers in futures markets are not assigned to specific commodities, 
and there is no formal quotation of a bid-ask spread. Thus the level 
of activity in a market is an important determinant of the amount of 
market making it attracts and will support. Hence the level of activity 
directly affects the costs of entering or exiting from the market. 

In an active market scalpers stand ready to buy or sell at a price 
no more than the minimum permitted change (a "tick") below or 
above the last quoted price. Such trading is not information trading— 
a pure unit-change scalper hopes that no new information will emerge 
while a position is open. Consider an active market with numerous 
competitive scalpers. Suppose that the last transaction is an outside 
order to sell, executed by a floor broker and taken by a market maker. 
In an active market numerous market makers would have been will
ing to accept the order at the bid price, and it is likely that if the 
next order were also a sell order, it would be taken at the same price. 
If the next order were one to buy, it would be accepted at the market 
maker's asked price. Roll diagrammed the sequence of possible prices 
as in figure l - l l . 6 7 

In reality, of course, a scalper's trading is more complex. Market 
value changes continuously during the day, and indications of chang
ing value may be reflected in the sequence of orders as they appear 

FIGURE 1-11 
IDEALIZED SEQUENCES OF TRANSACTIONS PRICES IN A 

LIQUID MARKET 

Ask price — 

\ Bid price 
f - 1 t t + 1 

SOURCE: Roll, "Effective Bid-Ask Spread." 
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in the trading pit. Thus scalpers must also be aware of emerging 
price trends, even those of short duration, and must adjust their 
trading accordingly to be successful. Direct empirical evidence of 
scalpers' trading activity is limited, but Working and more recently 
Silber have analyzed the trading records of "representative" scal
pers.68 

Although the records are from very different markets (cotton 
and a stock index) and time periods (the 1950s and the 1980s), the 
similarity in their conclusions is remarkable. Both found that the 
average return per contract traded was less than the value of the 
permitted unit price change. In addition, Working concluded that a 
trader's returns were due solely to his success in pure scalping, with 
the net gains thus derived offset to a certain degree by net losses 
resulting from intraday price trends. Judging the emergence of such 
price trends is indeed important; they were the source of great vari
ation in the trader's daily returns and of net losses. Silber's evidence 
from the "representative" index trader is even clearer on this point. 
The average profit on trades held open longer than three minutes 
was negative. Trades of shorter duration were consistently profitable. 
Recognizing trends is important to a scalper; they are the source of 
consistent losses. Such evidence suggests that scalpers specialize in 
skillfully accommodating the very short-term imbalances in orders 
coming into the market. The longer a position is open, the greater 
the chance of a change in real price, and the greater the likelihood 
of loss. 

Active market making clearly creates liquidity, and hence the 
costs of market entry and exit are low. In the comparatively active 
markets from which the records of representative traders were taken, 
these costs clearly approached the minimum—the smallest permitted 
price change. There is little additional direct evidence of the costs of 
entry and exit in futures markets. Bid-ask spreads are not quoted 
publicly, and it is consequently difficult to assess the contribution of 
market makers directly. Roll's model suggests, however, that indirect 
evidence is available in the record of price changes. In the absence 
of new information, all paths shown in his diagram are equally likely, 
and he shows that the correlation coefficient between successive price 
changes will be - V2.69 

Thompson extends the model considerably, applying it to futures 
markets in particular and to markets with less activity in which the 
real value is changing with the sequence of market orders.70 In these 
cases she shows that the correlation between successive price changes 
will still be negative, although its magnitude will decline markedly. 
Thus the correlation coefficients between price changes from the 
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TABLE 1-4 
COMPARATIVE STATISTICAL DEPENDENCY IN PRICE CHANGES FROM 

ACTIVE AND INACTIVE FUTURES MARKETS, 1974 

Commodity 

Wheat 

Corn 

Oats 

Soybeans 

Soybean meal 

Soybean oil 

Broilers 

Contract 

July 1974 
September 1974 
July 1974 
September 1974 
July 1974 
September 1974 
July 1974 
September 1974 
July 1974 
September 1974 
July 1974 
September 1974 
July 1974 
September 1974 

Number of 
Observations 

30,198 
27,670 
29,508 
20,902 

7,145 
6,166 

28,358 
8,498 
8,996 
6,392 

22,597 
11,953 
5,224 
4,945 

Serial 
Correlation 
Coefficient 

-0 .30 
-0 .24 
-0 .33 
-0 .19 
-0 .12 
-0 .09 
-0 .30 
-0 .00 
-0 .38 
-0 .24 
-0 .29 
-0 .10 
-0 .21 
-0 .13 

F-Test 

2994 
1734 
3573 

807 
112 
51 

2769 
0 

1535 
390 

2005 
126 
247 

81 

SOURCE: Adapted from tables 1-3 in Martell and Helms, "Reexamination of Price 
Changes." 

record of transactions during the trading day can be expected to be 
negative in a trading market. They will be more negative the more 
actively the market is traded, and therefore such analyses may indi
rectly reveal the effects of active market making. 

Four sets of transactions-based price data have been analyzed.71 

Although the specific purpose of each of these analyses was not 
necessarily investigating market making, their results provide 
remarkably consistent insights into the effects of market making on 
price formation. The specific results of two of the studies are consid
ered below. 

In table 1-4 Martell and Helms's results for seven commodities 
and two contracts are summarized. For the July 1974 contracts the 
data are all price change transactions recorded from February 19, 
1974, through June 28, 1974. For the September contract the period 
was February 19 through August 20, 1974. In all cases there were 
more transactions in the July than in the September contracts, even 
though data for the latter contract include two more months of prices. 
The contrast is particularly sharp between the soybean contracts, 
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where the July contract was more than three times as active as the 
September. 

The serial correlation coefficients clearly reflect these compara
tive levels of activity. In all cases they are negative, and in all but 
one they are very significant. More important, serial correlations 
between price changes in the more active July contracts are always 
greater than those for the less active September contracts. In each 
case the serial correlation is less significant in the less active contract. 
The extreme contrast is again soybeans, where price changes in the 
markedly inactive September contract show no significant market-
making pattern. An active market is supported by scalping, and such 
speculation ensures that prices fluctuate in a very narrow bid-ask 
difference around equilibrium prices. Less active markets have signif
icantly less scalping, and market entry costs are commensurately 
higher. 

Thompson's empirical analysis of coffee and cocoa data completes 
the connection between market liquidity, serial correlation measures, 
and bid-ask spreads. Her data consisted of six sets of transactions 
prices from the coffee and cocoa futures markets, where each set 
contained observations from both a nearby, actively traded contract 
and a more distant, inactive contract (see table 1-5). As the averages 
indicate, the nearby contracts were four to five times as active as the 
more distant contracts. Thompson also examined serial correlations 
between the price changes. The results are consistent with the previous 
analyses; in the more active contracts price changes show a much 
stronger degree of dependency as they fluctuate between bid-ask 
bounds. An interesting aspect of these correlations is that they are 
comparatively much smaller than those reported in any of the other 
liquidity studies. The transaction record from the Coffee, Sugar and 
Cocoa Exchange, however, records all transactions, whereas that 
from the Chicago Board of Trade includes only transactions for which 
there was a change in price. Thus the correlations here can be expected 
to be lower. 

The contrast in performance between active and inactive months 
is similar to that noted earlier. For coffee transactions-based corre
lations are nearly twice as large for the nearby, active months as for 
the distant, inactive ones. For cocoa the contrast is even greater, 
with negative correlations consistent only in the active contracts. 
Finally, Thompson provides several direct measures of the average 
bid-ask spread in each market and thereby connects the observed 
patterns in dependency with entry and exit costs. One measure, the 
average of the absolute values of price change, is shown in the table. 
In both markets, the average price change between transactions is 
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markedly smaller in the more active contracts, averaging 50 percent 
less than changes in the much less active markets. 

Taken together, the studies of individual traders' records and of 
statistical relations among prices confirm the important contribution 
of market making to the formation of continuously available and 
reliable prices. Active speculative trading in markets results in prices 
that fluctuate within very narrow bands, reducing market entry and 
exit costs to a minimum. In markets with much less speculation, 
prices fluctuate more widely and irregularly around equilibrium values, 
resulting in much larger market entry costs. 

Price Efficiency. Speculation, particularly position trading and 
spreading, influences the process of price discovery as well. The two 
preceding sections have focused on seasonal price formation and 
storage adjustments to futures prices and on effects between crop 
years to incorporate both prospective production and consumption 
decisions and storage decisions. In both sections speculation was 
incidental to the analyses, which concentrated on adjustments by 
firms within the industry. There is no doubt, however, that the 
seasonal and annual price-stabilizing effects derived in each case are 
directly or indirectly related to the increased price speculation facil
itated by a futures market as well as to commercial firms' adjust
ments. 

Fundamentally, futures markets are expected to increase the 
information content of market prices. They can do so in at least three 
ways. First, transactions costs (that is, market entry costs) are typi
cally lower in an active futures market than in a spot market, and 
the incentive for all participants to search for more and better infor
mation is consequently greater. Second, futures markets attract addi
tional speculation, of which some is responsible for the marked decrease 
in transaction costs but some is willing to assume longer-term (at 
least overnight) price risks as well. Since speculative returns depend 
solely on trading expertise, the incentive to search for information 
is greater than for a commercial firm whose profits are relatively less 
dependent on trading returns. Thus the added speculation is expected 
to improve the amount of information reflected in the current price. 
Finally, in processing information, speculators must take into account 
the responses of all participants to the prices implied by any single 
piece of information, thus improving the rationality of market prices. 

All of this suggests that market prices ought to become more 
informationally efficient with the introduction of futures markets. 
Fundamental models of supply-and-demand relations, when they 
are linked by storage possibilities, will continue to show a theoretical 
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dependency between current and some past prices, but the number 
of significant past prices should decline, as should the degree of 
importance of specific lagged prices. Cox tested this proposition directly 
with weekly cash price data from six markets—onions, potatoes, 
pork bellies, hogs, cattle, and frozen concentrated orange juice—for 
which there were periods before and during futures trading (and, 
for onions, a period afterward).72 Initial regressions from periods 
before futures trading examined the dependency of current prices 
on past prices for five through ten previous weeks. The model that 
best explained current price from past prices in the period before 
futures was then applied to data from the period after futures trading. 

In all cases comparisons of the estimated coefficients showed 
that current prices became less dependent on past information with 
the introduction of futures trading. In fact, the entire set of coeffi
cients on prices lagged more than one week were found not to 
contribute significantly to explaining current prices during the futures 
trading period. Not all dependencies were eliminated within the 
period of Cox's analysis. Most of the commodities, however, are 
nonstorable or semiperishable, and a model of weekly market supply-
and-demand relations is likely to contain some production-in-process 
or storage links that will be reflected in price links. These results 
thus confirm a consistent and remarkable degree of improvement in 
the amount of information contained in current prices when futures 
trading is introduced in a commodity market. 

A different approach to measuring the effects of futures trading 
on the degree of information contained in price focuses on the 
comparative amounts of unexplainable variation in price before and 
after futures trading. In tests using weekly data, Powers found that 
the advent of futures trading reduced the random (or residual, unex
plained) variation in live beef prices by nearly one-third, from twenty 
to thirty cents per hundredweight.73 The reduction in variation in 
pork belly prices was nearly one-fourth, from $1.00 to $0.78 per 
hundredweight. That is, with futures trading there was significantly 
less unsystematic variation in weekly cash prices. 

Finally, the question whether futures prices are themselves fully 
efficient has been the focus of a great deal of research. In a process 
first described by Working and later modeled by Samuelson, futures 
prices ought to fluctuate randomly over time.74 Since new informa
tion bearing on price emerges unpredictably, prices ought to change 
unpredictably. Fama distinguished three degrees of pricing effi
ciency: efficiency with respect to past prices; efficiency with respect 
to publicly available information; and efficiency with respect to all 
information.75 They are weak-form, semistrong-form, and strong-
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form efficiency, respectively. Most analyses of the pricing efficiency 
of futures prices have been weak-form tests, examining statistical 
characteristics of observed (usually daily closing) price changes for 
deviations from randomness. 

Irwin and Uhrig's recent analysis of dependency relations among 
futures price changes provides a useful summary of the results of 
standard tests, and their tests of specific trading rules well illustrates 
the variability in results among commodities and over changing time 
periods.76 

The results are more mixed with tests of semistrong-form effi
ciency, where the behavior of futures prices is examined in relation 
to a specific information series or to forecasts derived from several 
fundamental series. Conklin, for example, examined changes in grain 
futures prices in relation to the weekly release of export sales infor
mation and concluded that market prices were efficient with respect 
to this information.77 Leuthold and Hartmann's comparison of hog 
futures prices with forecasts derived from a simple price prediction 
model showed that substantial profits could be made by trading on 
the model's predictions and led them to conclude that the hog market 
was inefficient with respect to fundamental supply-and-demand 
information.78 In an analysis of pricing in the soybean complex, 
Rausser and Carter developed a model based on fundamental infor
mation that consistently outperformed futures prices.79 The authors 
thus concluded that futures markets in the soy complex did not 
completely reflect all available information. 

Information is, of course, costly to acquire and process in these 
models, and speculation on futures prices is itself not costless, even 
though the costs are much reduced with futures markets. Neverthe
less, costs do not explain all the documented inefficiencies, and 
additional studies will no doubt find other information-specific inef
ficiencies. These additional studies are required, however, to permit 
more general conclusions. Are the inefficiencies documented so far 
transitory in the same sense that deviations from random behavior 
in price changes appear to be largely transitory? Or are these system
atic patterns in informational inefficiencies in markets that relate 
either to commodity characteristics or to observable changes in the 
important variables influencing prices? Although firm conclusions 
are not possible on the degree of information efficiency in futures 
prices, it is clear that these inefficiencies are small in comparison to 
the overall improvements in pricing efficiency coincident with futures 
markets. 

Conclusions. Taken together, these studies show that futures spec
ulation measurably improves pricing efficiency in commodity markets. 
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The resulting futures price series may not be altogether information-
ally efficient, but speculation in futures clearly improves both market 
liquidity and the information content of prices. Transactions costs 
are reduced—the more active the futures market, the lower market 
entry or exit costs are likely to be. These reductions increase the 
number of participants and provide greater incentive to search for 
relevant information. As a consequence the information content of 
market prices is improved. 

Conclusions 

Futures markets evolved in the mid-nineteenth century with the 
expansion of trading in major food and feed grains associated with 
the development of the Midwest as a region of surplus agricultural 
production. Two critical elements in their evolution were the devel
opment of recognized grading standards, which led to standardized 
contract terms, and the solution to contract default problems through 
the establishment of a clearinghouse arrangement. Futures contracts 
are homogeneous, specifying uniform grade, location, quality, and 
times of delivery. The system of initial and maintenance margins 
created with the clearinghouse substantially reduces the incentive 
for either buyers or sellers to default on their contractual obligations. 
The emerging system of trading thus lowered transaction costs, 
promoting a centralized market in place of otherwise fragmented and 
illiquid regional markets. Futures markets have thus become the 
primary price discovery markets for most of the storable agricultural 
products. The futures markets in industrial products, metals, and 
livestock products, though later in developing, have assumed a simi
larly important role in the pricing and marketing systems for those 
products. 

Although futures markets have become the primary pricing 
markets for many commodities, they have not replaced either spot 
or forward markets. Both remain important in the marketing of 
commodities and are the primary means by which ownership is 
actually transferred from producers to processors and consumers. 
More important, futures markets are widely used to complement the 
fundamental purchase and sales decisions. Futures prices are the 
referent prices in all transactions, whether they are for immediate or 
delayed delivery, because they provide a standardized, competitively 
determined reflection of underlying current and future value. 

They do more than provide a referent value, however. Because 
futures markets exist, transactions with almost any time horizon can 
be agreed to nearly instantaneously. Farmers can, on a moment's 
notice, receive a quotation for and sell to their local elevator a crop 
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that has not even been planted or has not yet been harvested. An 
importer can purchase an entire year's requirements from an exporter, 
fixing delivery terms, quality, and prices today even though deliv
eries are not to begin for six months. All such transactions are facil
itated by an actively trading, liquid futures market. Buyers and sellers 
are both aware of current, standardized values and are willing to 
commit themselves to transactions quickly because their commit
ments can be instantaneously hedged in futures with a minimal effect 
on price. 

Futures markets have economic effects both directly on the prices 
of commodities and indirectly on production, consumption, and stor
age decisions responsive to those prices. Futures trading measurably 
improves the process of price discovery. Transaction costs are gener
ally low; consequently the incentive to search for and evaluate market 
information is high. Analyses have shown that market prices reflect 
the improved price discovery process in at least two ways. First, 
current prices have been shown to be more informationally efficient, 
depending less on prices from more than a period or two before the 
present observations. Some dependency remains, of course, since 
fundamental relations require price links between periods. Second, 
the unexplained component of market price variation is markedly 
reduced as more systematic, fundamental information is incorporated 
into current prices. Futures markets facilitate speculation on commodity 
prices. Nevertheless, it is the increased speculation that improves 
the informational content of prices and provides the nearly instant 
liquidity characteristic of actively trading markets. 

The indirect effects of futures markets arise because the markets 
are widely used by firms engaged in the production, marketing, and 
processing of commodities. Though indirect, these effects are perhaps 
their most important contributions to the economy. First, futures 
markets rationalize storage decisions. Futures prices are simultane
ous quotations of value for today and for successive dates in the 
future, given current information. The difference in prices among 
contracts is itself a price, the market price of storing the commodity 
over time. Evidence shows a strong positive, though nonlinear, rela
tion between the price of storage and stock levels. The price differ
ence between two futures maturities is an accurate reflection of the 
present degree of shortage and thus an indicator of the market's 
need for continued storage. In addition, the availability of a futures 
market permits individual storage decisions to be hedged and thereby 
provides a reliably predictable return to storage. Storage decisions 
are thus more responsive to price, and as a consequence commodity 
prices have been shown to be more stable seasonally. 
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Finally, futures prices are themselves anticipatory prices that 
reliably guide the optimal allocation of resources to the production 
and consumption of commodities. The effects are most clearly seen 
in annually produced commodities. Trading in futures contracts that 
price new crop production is continuous over the production period. 
Such prices must be rational since they reflect not only anticipated 
production relations but also anticipated consumption relations. They 
are not forecasts in the sense that the weather may be forecast; that 
is, forecasts of the weather have no influence on what the weather 
will in fact be. Futures prices must reflect the responses they create; 
they are rational forward prices. To the extent that production deci
sions in the absence of a futures market rely on price expectations 
that extrapolate past prices, resources are misallocated, and ex ante 
social losses occur. A futures market with rational forward prices 
eliminates those losses, stabilizes annual production and consump
tion decisions, and thus stabilizes annual prices. 

Obviously, not all commodities are affected to the same extent, 
either directly or indirectly, when a futures market is introduced. 
The relative contributions depend on the physical characteristics of 
the commodity. If trading is already centralized and relatively active, 
there will be little gain from centralization with the institution of a 
futures market. Even then, however, the characteristically low margins 
and clearinghouse performance assurances will reduce market partic
ipation costs and increase speculative interest. Much of the increased 
speculation will add liquidity to the market, and transaction costs 
for all participants will be lower. The effects of futures will also differ 
for commodities that are storable and those that are not. For storable 
commodities futures markets serve both an allocative and a forward-
pricing function. For nonstorable commodities they can function only 
as a forward-pricing market. In spite of the basic differences between 
storable and nonstorable markets, futures markets have stabilized 
prices to an impressive degree in both. 

The effects of a futures market in a commodity marketing system 
derive largely from the way it is used by the commercial firms in 
the industry. There is no question that futures markets support a 
greater amount of speculation than physical markets; nevertheless, 
it is also true that futures markets depend on commercial use for 
their continued existence. The total activity in futures markets clearly 
depends on hedging, not speculative, patterns of use. As the under
lying physical market changes, so also must contract terms in the 
futures market. If they do not change commensurately, the contract's 
value to firms will decrease, and ultimately the market will close. 
Often those same commercial interests have been vocal in their oppo-
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sition to a new market. One is reminded of Rothstein's grain merchant 
who in 1858 thought the "new" system of trading was merely a 
"kind of gambling operations of selling ahead" and twenty-five years 
later wrote to convince others of its usefulness "if we do not want 
to speculate."80 

Opposition to futures has continued, seemingly unabated—the 
introduction of each new market seems inevitably to be accompanied 
by often very vocal opposition from important segments of the under
lying physical markets. Although the organized efforts of the onion 
growers and shippers are the only instance where such opposition 
actually closed a market, the countless hearings on the effects of the 
Maine potato and live cattle futures markets are symptomatic. 
Commercial interests do not always welcome the new system of 
trading. The more concentrated the market, the more vocal the oppo
sition. Nevertheless, in most instances firms come to find futures 
markets very useful and adjust their buying and selling in accordance 
with the opportunities for increased risk management and more 
flexible decision making. These adjustments have brought increased 
price stability to markets where fluctuation has been associated with 
large social losses in the misallocation of productive resources. 
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2 
The Economic Role of 

Financial Futures 
William L. Silber 

Background 

Before 1972, futures trading was dominated by agricultural commod
ities. The introduction of foreign currency futures in 1972, interest 
rate contracts in 1975, and stock index futures in 1982 has shifted 
the industry from the almost exclusive province of agricultural inter
ests to an integral component of the financial sector. The spectacular 
growth in trading of financial futures during the first decade of their 
existence—they now account for approximately 50 percent of all 
futures trading—has focused attention on the purposes and func
tions of this segment of the futures industry. 

There is little doubt that futures markets for agricultural 
commodities provide important economic benefits. Trading stand
ardized agricultural commodities for future delivery on organized 
exchanges permits an efficient mechanism for hedging and provides 
a forum for establishing and disseminating price information. These 
so-called risk-transfer and price-discovery functions of futures markets 
are now well documented in the academic and public policy litera
ture.1 

The main reason for special treatment of financial futures is that, 
in most cases, highly visible and well-functioning markets already 
existed for the underlying financial instruments, such as stocks, bonds, 
and foreign currencies, before the introduction of futures trading. 
Questions naturally arise under such circumstances: Are financial 
futures markets merely redundant or, worse, have they supplanted 
or will they supplant the "real" markets to the public's detriment? 
Although the spectacular growth of financial futures trading within 
a freely competitive market system should normally have been suffi
cient evidence of their economic contributions, the history of legis-
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lative concern surrounding futures markets forces more careful 
consideration of the issues. 

With this background, the discussion proceeds as follows. First 
there is a brief review of the risk-transfer and price-discovery func
tions of futures markets. Next these concepts are applied to financial 
futures, showing that their main contribution is a reduction in trans
actions costs and an improvement in market liquidity, the ultimate 
benefit being a reduction in the cost of capital to business firms. 
Practical evidence on the centrality of transactions economies to the 
success of financial futures is then presented, focusing primarily on 
how various institutions actually use financial futures. Additional 
evidence is offered within the framework of the success and failure 
of specific futures contracts. Finally some of the policy issues that 
have surrounded financial futures are discussed, including questions 
of contract proliferation, the consequences for the underlying cash 
markets, and the role of speculation and cash settlement in stock 
index contracts. 

To anticipate the results somewhat, the discussion will show 
that although financial markets are highly liquid and visible insti
tutions, futures markets on financial instruments are even more 
transactionally efficient than these underlying markets. Therefore, 
although price discovery and hedging could be accomplished in the 
cash markets, it is cheaper and more efficient for most participants 
to utilize financial futures for many of these objectives. Thus the 
main contribution of financial futures stems from a reduction in costs 
that permit transactions, such as hedging, and information transfer, 
such as price discovery, to occur more efficiently. To set the stage 
for these discussions, a brief review of the financial futures contracts 
currently in existence is offered along with a short sketch of market 
participants. 

Contracts and Participants. Table 2-1 lists the major financial futures 
contracts in existence during 1984, including the year they were 
introduced and the exchange on which they are traded. For conven
ience, financial futures are divided into three groups: (1) foreign 
currencies; (2) interest rate contracts; and (3) stock index futures. 
Within each of these categories are various specific .contracts that 
differ from each other with respect to the precise instrument used 
to settle contractual obligations. For example, under foreign currency 
futures are contracts on the German mark, Swiss franc, and the 
British pound. Within the interest-rate category are futures on long-
term Treasury bonds, Treasury bills, and Eurodollar time deposits. 
Finally, the stock index group includes contracts on Standard and 
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TABLE 2 - 1 

M A J O R F I N A N C I A L FUTURES C O N T R A C T S , 1972-1984 

Contract 

Foreign currencies 
British pound 
Canadian dollar 
Japanese yen 
Swiss franc 
West German mark 

Interest rates 
Treasury bills 
Bank CDs 
Eurodollars 
GNMAs 
Treasury bonds 
Treasury notes 

Stock index 
Major Market index 
NYSE composite 
S&P 500 
Value Line 

Exchange 

IMM 
IMM 
IMM 
IMM 
IMM 

IMM 
IMM 
IMM 
CBT 
CBT 
CBT 

CBT 
NYFE 
CME 

KCBT 

Began Trading 

1972 
1972 
1972 
1972 
1972 

1976 
1981 
1981 
1975 
1977 
1982 

1984 
1982 
1982 
1982 

NOTES: CBT = Chicago Board of Trade; CME = Chicago Mercantile Exchange; IMM 
= International Monetary Market (Division of CME); KCBT = Kansas City Board of 
Trade; NYFE = New York Futures Exchange; and NYSE = New York Stock Exchange. 
SOURCE: Wall Street Journal listing of futures contracts. 

Poor's 500 index, the New York Stock Exchange Composite index, 
and the Value Line index. 

As can be seen in the table, the first financial futures contracts 
on foreign currencies were introduced in 1972. They were soon followed 
by interest-rate futures in 1975, while stock index futures did not 
arrive on the scene until 1982. The late arrival of stock index contracts 
can be traced, in part, to their use of cash settlement to satisfy 
contractual obligations as opposed to traditional physical delivery. 
Extensive regulatory review was required to approve the cash settle
ment procedure primarily because of concern over the superficial 
similarity of the cash settlement process to gambling. The success of 
the stock index contracts and the Eurodollar contract has made the 
cash settlement procedure the likely source of continued innovation 
in financial futures. 

The variety of specific contracts in table 2-1 reflects the inno
vative activity of the various 'futures exchanges combined with the 
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natural selection process of the marketplace. In particular, contracts 
that attract significant hedging and speculative interests succeed, 
while those that do not fall by the wayside. That separate contracts 
on the German mark and the British pound should succeed appears 
sensible; however, no compelling a priori reasoning explains why 
contracts on long-term Treasury bonds (more than fifteen years to 
maturity) and Treasury notes (six to ten years to maturity) were both 
successful, while four-to-six-year Treasury notes and two-year Treas
ury notes failed. As is described below, the comparative advantage 
of specific contracts in providing transactionally efficient hedging 
services is an important part of the story and helps pinpoint the 
contribution of financial futures contracts to economic activity. 

Describing the variety of financial futures contracts is far easier 
than identifying the specific participants in the marketplace. Economic 
agents participating in a futures market are often divided into hedg
ers, speculators, arbitragers, and market makers. Hedgers are usually 
members of the commercial trade who use futures contracts to offset 
risk exposure in the cash market; speculators consist of public partic
ipants who voluntarily assume risk when entering a futures contract 
in anticipation of potential gains; abritragers simultaneously operate 
in cash and futures markets to take advantage of pricing discrep
ancies; and the market makers in futures buy and sell continuously 
throughout a trading session to take advantage of temporary imbal
ances in order flow. Except for the last group, which consists primar
ily of individual floor traders on a futures exchange (sometimes referred 
to as scalpers), many of the larger financial institutions frequently 
act in all capacities. For example, commercial banks use Treasury-
bond futures to hedge their portfolios of government securities, they 
may speculate on the course of monetary policy using the Treasury-
bill contract, and they could act as arbitragers between the foreign 
exchange markets and foreign currency futures. In a similar vein, 
pension funds might hedge, speculate, and arbitrage in the stock 
index and Treasury-bond contracts; savings and loan associations 
and mortgage bankers have done the same in Government National 
Mortgage Association (GNMA) futures; while investment bankers 
have the flexibility to operate in all markets and in all capacities. 
Precise data on the extent of these activities are scarce,2 but the 
incentive for these activities will become clearer below. 

Purposes and Functions 

The two most frequently cited economic contributions of futures 
markets are hedging and price discovery. Both are listed in "Guide-
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line No. 1" of the Commodity Futures Trading Commission (CFTC) 
as required for newly proposed contracts,3 and both appear in the 
academic literature on futures.4 In fact, "Guideline No. 1" of the 
CFTC offers simple definitions of each of these concepts; it states 
that the price-discovery function of a futures market will be satisfied 
if "prices involved in transactions for future delivery in the contract 
. . . are . . . generally quoted and disseminated as a basis for deter
mining prices to producers, merchants, or consumers of such 
commodity." The hedging use of a futures market is indicated when 
"transactions are utilized by producers, merchants, or consumers 
engaged in handling such commodity . . . as a means of hedging 
themselves against possible loss through fluctuations in price." 

Price discovery is an information-based contribution of futures 
markets, whereas hedging implies a transactions role for futures 
contracts. In both cases the main contribution appears to lie in estab
lishing prices for the future delivery of a commodity and for provid
ing a forum for transacting at such prices. This is an obvious 
contribution to those dealing in the cash commodity who need prices 
to plan production and consumption decisions. Moreover, merchants 
and consumers who want to avoid the risk of future price fluctuations 
can eliminate that risk by buying or selling a futures contract today. 
Although these benefits of futures markets appear obvious, more 
careful consideration of the issues is required for all storable commod
ities and for financial futures in particular. 

The Case of Perfectly Storable Commodities. For perfectly storable 
commodities such as precious metals and most financial instruments, 
a well-defined relationship exists between cash market prices and 
futures prices. More specificially, as long as the underlying commod
ity is in ample supply, so that spot market holdings can be carried 
forward into the future, the futures price equals the spot price plus 
carrying cost, where carrying costs are primarily the net interest cost 
of holding the cash commodity from the current date until the settle
ment date on the futures contract.5 

This so-called arbitrage carry model holds because arbitragers 
will act to reap riskless profits when the model is violated and, in 
the process, will drive cash and futures prices back into line. If the 
futures price is above the spot price plus carrying cost, for example, 
arbitragers find it profitable to buy the cash commodity, sell the 
futures contract, and deliver the cash commodity on the settlement 
date of the contract. The arbitrager earns the difference between the 
(higher) futures price and the spot price plus carrying cost. Sales of 
the futures contract by arbitragers and their purchases of the cash 
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commodity drive futures and spot prices together so that they do 
not differ by more than carrying costs. If the futures price were lower 
than the spot price plus carrying costs, arbitragers would buy the 
futures contract, sell the cash commodity, and stand for delivery. 
This procedure forces up the futures price and brings down the cash 
price until they differ by exactly the cost of carrying forward the cash 
market position. 

The integration of the cash and futures market through the 
behavior of arbitragers is crucial for the hedging function of futures 
markets. Hedgers rarely buy or sell a futures contract and hold until 
the delivery date of the contract. Rather, hedgers use the futures 
contract as a temporary offset for a cash market position and rely 
on the comovement in cash and futures prices (guaranteed by the. 
arbitragers) to validate the hedge. A pension fund that anticipates a 
cash inflow at the end of the month and must buy bonds at that 
time, for example, can hedge its anticipated needs by purchasing a 
Treasury-bond futures contract for one month and then selling it. If 
the cash price of bonds rises during the month, the long futures 
position generates a gain to offset the higher cash bond price the 
pension fund must pay at the end of the month. Similarly, if cash 
prices fall, the decline in futures prices generates a loss that offsets 
the lower cash bond prices the pension fund will pay. Thus comove
ment of cash and futures prices is essential for the hedging use of 
futures markets. 

Although the integration of cash and futures markets is crucial 
to hedgers, the effectiveness of the process appears, at first glance, 
to erase the price-discovery and risk-transfer contributions of futures 
markets. As far as price discovery goes, if the futures price equals 
the cash price plus carrying costs, with the latter measured by an 
interest rate, then price discovery requires nothing more than a cash 
market and a credit market. Once the cash price is given by the spot 
market and the relevant interest rate is derived from the credit market, 
the futures market price seems redundant. 

A similar argument appears to make the hedging function of 
the futures market redundant as well. Instead of the pension fund 
buying a futures contract in anticipation of buying bonds at the end 
of a month, the pension fund could borrow money now, buy bonds 
in the cash market, and repay the borrowed funds with the cash 
inflow one month hence. 

Thus, although risk transfer and price discovery are important 
functions, they are not uniquely provided by futures markets. In 
particular, for perfectly storable commodities, the effective integra
tion of cash and futures markets through arbitrage seems to render 
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futures markets completely redundant economic institutions. Although 
this perspective seems plausible, it will become obvious shortly that 
it is much too narrow and simplistic to evaluate properly the economic 
contribution of futures markets. 

Efficient Price Discovery and Hedging. For most storable commod
ities—like gold, silver, and most financial futures—the main contri
bution of futures markets is not that they provide unique opportunities 
for risk transfer and price discovery but that they .offer risk-transfer 
facilities at lower cost and provide more reliable price information 
compared with the relevant cash markets. First the improved price 
discovery process is discussed and then the more efficient risk-trans
fer facilities are examined. 

The cash markets for most commodities are fragmented among 
numerous commercial dealers and endless varieties of product. Forward 
markets for such commodities are similarly fragmented among alter
native delivery dates and locations. Price information is not easily 
uncovered, especially by the nonprofessional public, in a market 
dominated by secretive dealers and confused by gradations of prod
ucts. A futures contract specifies a homogeneous variety of product 
and designates a unique delivery date for settlement. This standard
ization is designed to permit third-party transfer of contracts and to 
reduce the search cost of locating potential buyers and sellers. By 
centralizing order flow to a unique location—the pit on the floor of 
a futures exchange—a single price emerges for the variety of the 
product specified in the futures contract. Thus a single price emerges 
for gold, silver, wheat, and corn (all highly storable commodities) as 
well as for Treasury bonds, Treasury notes, and certificates of deposit 
(CDs) to replace the multitude of cash market prices quoted for 
specific items by numerous dealers. Moreover, these prices are widely 
disseminated by the futures exchanges, so that price information is 
easily uncovered by the interested public. 

A second component of the price-discovery role of futures markets 
emerges from the fact that futures prices combine the spot price with 
the cost of funds between the current date and the settlement date 
of the futures contract. The futures market quotes a combined price— 
for the spot commodity plus carrying cost—that reflects marginal 
carrying cost and the simultaneous execution of the spot market 
purchase or sale and related credit terms. This "bundling of price 
quotes" is a special contribution of futures markets (and forward 
markets) that cannot be directly inferred from spot markets as long 
as simultaneous execution in cash and credit markets is costly and 
requires skill. 
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Perhaps the most important outcome of the standardization of 
contract terms in futures markets is the liquidity that emerges as a 
result of the increased participation of hedgers and speculators in 
the marketplace. Although liquidity is defined in detail below, it can 
be identified for now with the ability to transact quickly without 
unduly influencing price. Most evidence shows that liquidity is posi
tively related to the volume of trading.6 Moreover, because of the 
large number of participants in liquid markets, transactions prices 
more accurately reflect the judgment of all potential traders, bringing 
transactions prices closer to true equilibrium prices compared with 
less liquid markets.7 

The lower transactions costs of futures markets permits commer
cial hedgers a more efficient mechanism for transferring risk compared 
with cash markets. Selling out a cash market position on short notice 
might require substantial search efforts to locate buyers; entering a 
forward contract for delivery at some future date might be equally 
time consuming or impossible. Moreover, only a subset of potential 
transactors is usually uncovered through such efforts, leading to 
transactions prices that may not accurately reflect equilibrium prices. 
Under such circumstances, hedgers will have to sell at price discounts 
from the true equilibrium price, while long hedgers must pay exces
sive premiums. One of the main advantages of transacting in futures 
markets, therefore, stems from the greater volume of trading that 
generates transactions prices that more accurately reflect underlying 
supply and demand forces of the entire market. 

Transferring risk by selling short in the futures market is often 
considered a special contribution of futures markets. In fact, this 
contribution requires more careful scrutiny than it is usually given. 
Selling short in the cash market usually requires that the seller borrow 
the commodity for the duration of the short sale (in order to deliver 
it). In executing a short sale in the cash market, one may have 
difficulty uncovering potential lenders of the commodity or be unable 
to borrow the specific grades needed to deliver to consummate the 
sale. Futures markets permit short sales without such complications 
because the underlying commodity does not have to be delivered as 
part of the sale. 

The problem with such a simplistic view is that while short sales 
can occur in futures markets without borrowing the underlying asset, 
the price at which those sales take place will reflect transactions costs 
in the cash market. For example, if arbitragers cannot sell short easily 
and cheaply in the cash market, they will not turn around and prop 
up the futures price with their puchases. Futures prices will then be 
depressed relative to cash prices, with the discount reflecting the 

90 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



WILLIAM L. SILBER 

costs associated with selling short. Thus only if short selling is easily 
accomplished in the cash market will futures markets offer cost-
effective short-selling facilities. But in that case where is the special 
benefit of short sales in futures markets? 

The answer is that futures markets can effectively transfer the 
short-selling capabilities of some market participants (such as arbi
tragers) to other market participants. In particular, when an insti
tution that does not have the credit arrangements to sell short in the 
cash market sells futures instead, those who can sell short easily in 
the cash market will arbitrage between the two markets and prevent 
futures prices from falling relative to cash prices. Thus these arbi
tragers allow the short sales in futures markets to occur without 
excessive price discounts (and the implicit costs they imply). This 
transfer of transactions services among market participants is a crucial 
aspect of the contribution of financial futures, and will be discussed 
more fully below. 

Transactions Efficiency of Financial Futures 

For all of the financial futures markets listed in table 2 - 1 , well-
organized and highly liquid cash markets existed prior to the intro
duction of futures trading. Commercial banks have always acted as 
dealers in foreign currencies, quoting bids and offers to each other 
and to corporate customers. Commercial banks and investment bank
ers form an active dealer network for trading Treasury securities, 
CDs, and other money market instruments; and, of course, the various 
stock exchanges provide a centralized market for equities trading. In 
comparison with agricultural and other commodity markets, the cash 
markets for financial instruments are well organized and highly liquid. 
At first glance, therefore, it appears difficult to argue that the domi
nant contribution of financial futures rests with the traditional price-
discovery and liquidity advantages of futures markets compared with 
cash markets. 

Nor does the answer seem to lie with the absence of forward 
contracting in financial markets. Foreign currencies, the first financial 
futures introduced, trade in an active forward market. The same 
holds for GNMAs, the first of the interest rate futures. Even for 
Treasury bills, the first short-term debt futures contract, transforming 
cash transactions into forward contracts by combined purchases and 
sales of different maturities is relatively easy.8 Thus, while the 
"bundling of cash transactions with credit agreements for deferred 
delivery" might be important to the success of some financial futures, 
it cannot form the foundation for the success of the earliest contracts. 
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Even the provision of short-selling facilities cannot be cited as 
the cornerstone of the success of financial futures. While some cash 
markets do not provide any facilities for short selling (such as the 
markets for CD and Eurodollar time deposits), the most successful 
of all financial futures, Treasury bonds, has a cash market where 
selling short is easily accomplished. In fact, for some participants in 
the marketplace, selling short cash Treasury bonds is preferable to 
selling short Treasury-bond futures.9 

One can argue that while none of these advantages holds for 
all financial futures, each financial futures contract succeeded for a 
somewhat different reason. For example, foreign currency futures 
and GNMA futures added liquidity to organized forward markets, 
and short-sale restrictions were overcome by the Eurodollar contract 
and stock index futures. In both of these cases, more effective risk-
transfer and hedging facilities were added to the marketplace. Simi
larly, futures markets added a new dimension to price discovery in 
the cloistered dealer markets for Treasury securities and money market 
instruments by providing a single market price for a specific stand
ardized security. 

Each of these points accurately describes the contributions of 
specific financial futures contracts. But the common denominator 
permitting improved risk transfer and price discovery in each of these 
cases is the lower transactions costs of futures markets compared 
with cash markets. After all, each of these underlying cash markets 
permits risk transfer and price discovery, but futures markets improve 
substantially on these services, especially for nondealers. Futures 
markets bring the low cost of transacting faced by dealers to the rest 
of the financial community. As shown below, this "democratization 
of efficient transactions services" underlies much of the success of 
financial futures. 

Improved Liquidity for All Participants. Transactions costs consist 
of two elements: (1) a commission paid to an agent executing a 
purchase or sale; and (2) the price discount or premium incurred to 
get the trade done. The latter is often measured by the spread between 
the best bid and offer in the market or by the spread quoted by a 
market-making dealer. The bid price represents what a public seller 
will get from an immediate sale while the higher offer price is what 
a public buyer must pay. The spread represents the costs of a round 
turn, an immediate purchase and sale. 

Measuring liquidity costs seems fairly straightforward under these 
circumstances. Securities with narrow bid-asked spreads are more 
liquid than those with "wider spreads, given that commissions for 
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agent executions are fairly similar. If the quoted spread for a corpo
rate bond is Vi point, it costs $5 per $1,000 to buy and sell imme
diately, while if the quoted spread on a government bond is Va point, 
it costs $1.25 per $1,000 to buy and sell. Thus the government bond 
market would be more liquid than the corporate bond market. 

An important dimension to liquidity that is often overlooked but 
is crucial to market traders is the size of trade that can be done at 
the prevailing spreads. If the bids and offers are good for $20 million 
of securities, the market is much more liquid than if the quotes are 
good for only $1 million. An attempt at selling $20 million in a market 
where the prevailing quote is good for only $1 million is likely to 
force the price lower than the prevailing bid to complete the trade. 
Similarly, the cost of buying $20 million will be higher than indicated 
by the offer in the market. 

Although quoted spreads are usually good in specific markets 
for standard-sized trades, they can vary between different customers 
and with market conditions. Comparing the liquidity of futures markets 
with cash markets is, therefore, much more complicated than simply 
evaluating the respective bid-asked spreads. Care must be taken to 
identify precisely what is being measured. Thus the quoted spread 
on active long-term Treasury bonds is Va per $100 (for example, a 
bid of 100-5/32 and an offer of 100-9/32) based on dealer quote 
sheets or Wall Street Journal listings, while the usual spread in the 
Treasury-bond futures market is V32. Even when commission costs 
are added to the latter, the nominal cost for a standard $1 million 
trade in bond futures would be substantially less than the comparable 
trade in the cash market. 

Of course, preferred institutional customers of a government 
bond dealer can almost always expect a narrower spread than Vs. 
Many actively traded bonds are quoted to customers on a Vie spread. 
Even with this narrower spread, however, the cash market for 
governments is at a disadvantage to futures because a customer is 
never certain that a dealer's quote is the best available at a particular 
time. In the futures market, the highest bid and lowest offer are 
automatically uncovered because of centralized order flow to the 
futures pit. In the cash market, however, the customer must search 
among several dealers to get the best bid and offer. 

Medium-sized financial institutions that are not preferred dealer 
customers must be especially diligent in searching for the lowest 
offer and the highest bid when executing in decentralized dealer 
markets. Kenneth Garbade and William Silber showed that price 
dispersion among government securities dealers leads to higher 
execution costs for public traders in Treasuries.10 Thus, nondealer 
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financial institutions have multidimensional cost incentives to execute 
in the bond futures market rather than in the cash markets. 

The only reason for trading in the cash market is that futures 
contracts are standardized instruments, implying there is basis risk 
(see note 9) when futures are used to hedge any particular cash 
instrument. For example, the price of a newly issued twenty-year 
government bond may not move that closely with the Treasury-bond 
contract because the latter prices off the cheapest deliverable long-
term Treasury security (which may be a 7 V2 percent coupon bond 
with seventeen years to maturity). Thus, if an institution owns a 
recently issued Treasury issue, a better hedge may be simply to sell 
the bonds, especially since the cash market for recently issued Treas
ury bonds is quite liquid. For most other bonds, however, the liquid
ity advantage of futures markets dominates all other considerations. 

For professional dealers in Treasuries, the advantage of futures 
markets is less clear. The cash markets in certain active issues can 
frequently dominate the futures market. Interdealer quotation screens 
offered by brokers in Treasury securities permit dealers to execute 
on much better terms than are available to the public. Moreover, in 
the cash markets one has no mark-to-market settlement and asso
ciated cash flows to worry about.11 Thus dealers sometimes find the 
cash markets more cost effective than futures. The other side of the 
coin is that dealers frequently use the futures market to hedge inven
tory over short time intervals. The ability to execute quickly and in 
substantial size, without searching for the other side of the trade, is 
crucial to a market-making dealer. In contrast with the cash market, 
the futures market in bonds always has bids and offers of at least 
1,000 contracts on either side of the market (implying that about $100 
million can be traded without influencing market price). 

One can see that, although professional dealers are sometimes 
ambiguous about their preference for cash versus futures markets, 
nondealer institutions and the public are not. Savings and loan asso
ciations, pension funds, nondealer commercial banks, and individ
uals can transact at costs approaching the interdealer market only 
by using financial futures. The best example of this democratization 
of transactions costs can be illustrated with short selling. Nondealer 
institutions usually do not have the credit lines for directly borrowing 
securities as part of a short sale. Thus they would have to execute 
such a transaction through a dealer, with the associated middleman's 
markup. The ability to sell short in futures markets without delivering 
securities is a clear reduction in costs to nondealers. These short sales 
do not depress futures prices relative to cash prices (which would 
be an implicit cost to short sellers) because dealers arbitrage between 
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cash^and futures markets and because they can sell short cheaply. 
Thus the futures market transfers the low-cost short-selling facilities 
of dealers to the nondealer public. 

An extreme example of this transfer occurs in markets in which 
short selling is impossible (costs are infinite) because securities are 
not negotiable and hence they cannot be borrowed. Eurodollar time 
deposits are the best example of such an instrument. The only insti
tutions that can sell Eurodollar time deposits are banks. A nonfi-
nancial corporation with borrowing rates tied to the Eurodollar time 
deposit rate might like to sell short Eurodollar time deposits so that 
if rates go up (prices go down) the firm's higher borrowing cost will 
be offset by its short sale. The corporation can sell Eurodollars short 
in the futures markets, thereby hedging its future borrowing cost. 
The short sale will not depress futures prices relative to the spot 
market because banks would buy the relatively cheap futures contracts 
and offset the purchase by issuing (selling) Eurodollar time deposits 
(and investing the proceeds). Thus, even though short selling is 
impossible, issuers can always issue securities, and that has the same 
effect on price. Futures markets thus deliver short-selling facilities 
to the nondealer segment of the market through arbitrage, even when 
short selling per se is impossible. 

This example points up another dimension to the transactions 
efficiency of futures markets. A nonfinancial corporation with future 
borrowing costs tied to the rate on Eurodollar time deposits can 
hedge these borrowing costs by selling short the Eurodollar contract. 
A straightforward alternative is to borrow funds immediately and 
invest the proceeds in other money market instruments until the 
funds are needed. Only if the futures market hedge is more efficient 
than this direct hedge will the futures contract be employed. The 
main considerations in favor of the futures market hedge are (1) it 
avoids cluttering the firm's balance sheet with unneeded current 
borrowings; (2) it leaves open the firm's bank credit lines; (3) it avoids 
the necessary financial expertise involved in continuously reinvesting 
the proceeds of the borrowing at favorable rates; (4) it does not 
require current balance sheet evidence of creditworthiness. These 
advantages represent transactions efficiencies for the futures hedge 
because that mechanism accomplishes the objective of offsetting price-
risk exposure without requiring associated evidence of credit or special 
institutional relationships. 

The Special Case of Index Futures. Although all financial futures 
offer transactions efficiencies compared with their respective cash 
markets, financial futures that are based on market indices have 
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special advantages. So far the only index futures are stock market 
products, including Standard & Poor's 500 index, the NYSE compos
ite index, the Value Line index, and the Major Market index. All 
index futures are cash settlement contracts, although the reverse is 
not true (to wit, the Eurodollar contract). Garbade and Silber empha
size that index products require cash settlement because the trans
actions costs associated with delivering the components of an index 
effectively prohibit physical delivery.12 For example, 500 individual 
stocks make up Standard & Poor's 500 index. If physical delivery 
were required, then shorts would have to deliver to longs each of 
those 500 different securities (including fractional parts of some). The 
huge transactions costs incurred when assembling these securities 
would prevent arbitragers from forcing convergence between the 
cash prices of the component securities and the weighted average 
represented by the index. Without convergence, the hedging use of 
the contract would be severely hampered. 

Cash settlement permits shorts to settle their obligations to longs 
through a cash payment determined by the market value of the index. 
Thus the futures contract will converge, on settlement date, to the 
weighted average of the prices of the securities included in the index. 
This arrangement creates a product in the futures market that exists 

'•in the cash market only as a market basket of various component 
securities. The cash settlement stock index contracts permit investors 
to buy and sell this market basket of securities without transacting 
in each of the component securities. 

From this perspective, the stock index contract simply reduces 
the transactions costs associated with assembling the market basket 
of securities in the index. Alternatively, the contract can be viewed 
as creating a generalized "dollar value equity product" for which no 
corresponding cash commodity exists.13 Although these alternative 
perspectives appear largely semantic, they suggest different ways of 
measuring the transactions economies of the stock index contracts. 
If the "dollar value equity approach" is taken, then one compares 
the cost of buying and selling a stock index contract with the cost 
of a similar dollar transaction in some particular equity. For example, 
the cost of buying and selling one Standard & Poor's 500 contract 
(equivalent to about $90,000 of equities) is about $50.00 ($25.00 for 
commissions to a discount futures broker plus $25.00 for the one tick 
bid-asked spread in the futures market). The cost of buying and 
selling $90,000 of a representative $50.00 stock is about $1,300.00.14 

The cost of assembling a market basket of equities to replicate 
the weighted combination of securities in the index exceeds the esti
mated $1,300.00 cost. Numerous individual transactions, many of 
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them in odd lots of stock, render a precise calculation difficult and 
an exact duplication of the index nearly impossible. Alternative strat
egies, such as buying and selling a diversified mutual fund or a 
subset of stocks that track the index, are somewhat cheaper. Once 
the time required to assemble a representative portfolio of securities 
is taken into account, however, the conclusion that the stock index 
contract creates a unique new product seems a more accurate char
acterization than the purely transactions-cost view. 

Liquidity and the Cost of Capital. The contribution of financial futures 
can be summarized in the following way. The foundation is a reduc
tion in the cost of transacting and an associated^ increasgjn market 
liquidifyrThese advantages accrue primarily to financial institutions 
and public traders who did ncrj_ have access_to the lovy_ transactions 
costs available to professional dealers. Moreover, the reduced trans
actions costs allow financial futures markets to deliver hedging and 
price-discovery facilities" more' efficiently tha^jeyen_^^__weil-d£yjeL-. 
opedTa^h~markets in financial instruments. In some cases the price-
discovery role of Financial futures is most important—as might be 
true of Treasury-bondfufu7ein^wWre~~ih other caselT the improved 
hedging farilities afe~tfiF15cOT^ with the stock 
index "contracts. In all cases the contribution of financial futures starts-^ 
with reduced transactions costs. 

The next step is to evaluate whether liquidity costs and trans
actions economies are sufficiently important in the economy to warrant 
the diversion of scarce resources to the financial futures industry. 
Although a free market approach allows the marketplace to answer 
questions, to provide some intuitive evidence on the importance of 
liquidity to the economy as a whole is useful. To do so puts the 
contribution of financial futures into proper perspective. 

One of the most important groups of institutions in the financial 
sector is secondary markets in which existing securities are traded 
among investors. The New York Stock Exchange and the over-the-
counter markets in equities, government bonds, money market 
instruments, corporate bonds, and municipal bonds are all examples 
of secondary markets. Significant amounts of technological equip
ment (for example, computers and electronic communications devices) 
are utilized in these markets. Moreover, highly skilled professional 
traders are employed as market makers. Thus secondary markets 
utilize expensive physical and human resources. The most important 
product of secondary markets is the liquidity inherent in the bids 
and offers quoted by dealers. The value of these liquidity services 
to the economy as a whole is measured by the returns earned by 
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the capital and labor employed in secondary markets. Although no 
industry breakdown for these data exists, casual observation suggests 
that these resources are highly remunerated. 

A more specific indication of the value of liquidity provided by 
secondary markets is as follows. If AT&T, IBM, or another company 
issued a ten- or twenty-year bond that could not be sold before 
maturity, the interest rate the company would have to pay would 
surely exceed its current cost of funds. Investors accept a lower yield 
on a ten- or twenty-year bond because they know they can change 
their mind and sell even a few days after purchasing it. This flexibility 
is provided by the liquidity services offered by market-making dealers 
in secondary markets. 

A specific estimate of the value of liquidity to investors is suggested 
by Garbade.15 A comparison of yields on Treasury bills and Treasury 
bonds with less than six months to maturity shows that bonds often 
yield almost Vz percent more than Treasury bills with the identical 
maturity. The only difference between the two securities is that Treas
ury bonds with only six months left to maturity have virtually no 
secondary market, while Treasury bills are perhaps the most liquid 
of all instruments. Investors apparently place a value of V2 percent 
on the flexibility offered by secondary markets over a six-month 
horizon. Quite possibly for longer-term securities the value of liquid
ity is even greater. 

This discussion implies that the liquidity provided by financial 
markets clearly adds to economic welfare by reducing the cost of 
capital to potential real investments, with the associated benefits for 
capital formation.16 Since the major contribution of financial futures 
is an improvement in the liquidity of financial markets, one can 
conclude that financial futures add to real investment and capital 
formation. Although this may seem a somewhat circuitous route to 
uncovering the ultimate economic contribution of financial futures, 
it is in fact no more roundabout than the economic contribution of 
popular secondary markets such as the New York Stock Exchange 
and the government bond market. More specific examples of how 
financial futures contribute on a microeconomic level can be illus
trated by examining how financial futures are used in practice. 

Financial Futures in Practice 

Many of the major financial institutions use financial futures in.some 
capaatylJIammgraaJJ^arrics, FhrlfHTancr other lending institutions 
hedge their portfolio_s_of securities with interest rate futures. Invest
ment bankers and other securities dealers use stock index and interest 
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rate futures to hedge their market-making activities; and pension 
funds, trust companies, and mutual funds use the stock index and 
interest rate contracts for market-timing and hedging purposes. Rather 
than tediously reviewing each institution's approach, it seems more 
fruitful to provide some illustrations on a functional level. 

Market Making. Many large commercial banks act as dealers in 
government bonds, municipal bonds, and mortgages. Most invest
ment banking firms are market makers in all of these securities as 
well as in corporate bonds, and in over-the-counter stocks. In addi
tion, major investment-banking firms also specialize in block trading 
in equities; that is, they make markets to institutional investors (such 
as pension funds) who trade in large blocks of stock (for example, 
10,000 shares or more) listed on the New York Stock Exchange. All 
of these market makers quote bids and offers to investors and wind 
up buying and selling securities at the public's initiative. In the 
process of providing these liquidity services, they make extensive 
use of futures markets to hedge their inventory on a temporary basis. 

A securities dealer will make a better market to a customer— 
that is, quote a narrower bid-asked spread for larger volume—if it 
can lay off some of the risk exposure of the inventory in the futures 
market. The most important characteristic of liquidity to a dealer is 
the ability to buy or sell immediately, without searching for the other 
side of the transaction. If early one morning a bank buys $500 million 
of long-term Treasuries and it has considerable inventory left over 
by 11:30 that morning, it is likely to sell Treasury-bond futures to 
protect itself during the 11:30-12:00 o'clock period when the Federal 
Reserve might intervene with open market operations. The govern
ment securities dealer cannot afford the time to search for a buyer 
of the specific Treasury issues. It must hedge against general price 
movements in Treasuries immediately. In this case the hedge might 
last only a short time—until the Federal Reserve's intervention period 
has passed. 

If the dealer did not have the option of offsetting the position 
in the futures markets, it would have quoted a wider spread for less 
size to its original customer. In fact, most institutions know that the 
cash market in government securities becomes much less liquid after 
3:00 P.M. New York time, when the Treasury-bond futures market 
closes in Chicago. 

The equity-trading desks of investment-banking firms that are 
market makers in blocks of stock routinely use the stock index contracts 
to hedge their inventory exposure. A block desk will quote bids and 
offers for specific equities to large pension funds and mutual funds. 
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During the course of a trading day it might hold 50,000 to 100,000 
shares of thirty or forty different equities. The block desk protects 
itself against price movements of the market as a whole by selling 
stock index futures if it is long equities or buying stock index futures 
if it is short equities. In fact, these hedges may be put on and taken 
off several times during a trading session as the block desk's position 
changes. 

One of the problems inherent in market making with specific 
equities is the risk that a buyer or seller has information that will 
affect the specific price of a stock. The trade is then information 
based rather than liquidity motivated. A dealer will make a better 
market for a package of equities rather than one or two individual 
stocks because it is then less concerned about inside information. 
Such buy-or-sell progams for groups of large blocks of stock are 
ideally hedged in the stock index futures market. 

One should note that the essence of market making severely 
hampers dealers from using the specific cash market as a hedging 
vehicle. Although one of the alternatives to hedging in the futures 
market is to sell out the position in the cash market, a dealer who 
has just bought specific equities or corporate bonds, usually cannot 
hedge by immediately selling out that position because the seller 
came to the dealer precisely to find a market maker who would 
inventory the securities. The only market in which hedging easily 
in the cash market is possible is in Treasury bonds. Recently issued 
Treasuries are sufficiently liquid to accommodate large-sized purchases 
and sales. Yet even here, after the futures market closes, the Treas
ury-bond market is not as liquid as it is when dealers can lay off 
risk in futures. 

This discussion of how market makers use financial futures adds 
still another dimension to the liquidity contribution of financial futures. 
Not only are financial futures markets more liquid than the under
lying cash markets, with the associated transactions economies, but 
financial futures also make the cash markets themselves more liquid. 
Thus the discussion has come almost full circle in tracing the effects 
of financial futures: they bring improved liquidity services to those 
who are not professional dealers in cash markets and simultaneously 
allow dealers to make more liquid cash markets. These effects stem 
from the transactions economies that attract a larger number of partic
ipants to the marketplace. 

Portfolio Management and Timing. Pension funds, insurance 
companies, trust departments of banks, and mutual funds all manage 
large sums of money. Unlike market makers, these institutions are 
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concerned with buying securities and earning returns over longer 
time horizons. In particular, they must realize a rate of return on 
assets under management that covers the returns promised on liabil
ities without exposing themselves to excessive risk. 

^ Portfolio managers frequently use financial futures for purposes 
of market timing. Inflows of funds may be temporarily held in cash 
equivalents such as money market accounts until the appropriate 
package of specific equities and bonds is identified for puchase. To 
avoid the price uncertainty associated with the delayed purchase of 
securities, the portfolio manager would buy a combination of Treas
ury-bond futures and stock index contracts as an anticipatory hedge. 
When the specific stocks and bonds are actually purchased, the finan
cial futures are sold. Market-related price movements will be offset 
by the long futures position. 

Financial futures are also used by money managers as a tempo
rary sale of a package of securities. Suppose the governing board of 
a pension fund views the next two months as undesirable for stocks. 
It recommends that assets invested in equities should be reduced by 
20 percent as an interim measure. Rather than selling individual 
stocks, which may be difficult to repurchase without paying signif
icant transactions cost (especially as a result of market maker's fears 
of information-based trading), the portfolio manager can neutralize 
market-related price movements by taking a short position in stock 
index futures. After the excessive price uncertainty has passed, the 
manager buys back the stock index contracts, with the gains or losses 
offsetting the price movements on the basket of equities. 

In all of these cases, portfolio managers use financial futures as 
temporary substitutes for cash market transactions (where temporary 
can mean months rather than the one or two hour horizon of the 
market maker). An alternative description of the process is that the 
portfolio manager is hedging a cash market position in futures markets. 
From either perspective, the ultimate advantage of financial futures 
is that they are more transactionally efficient than the cash market. 
In each of these examples, the portfolio manager has the option of 
using the cash markets as an alternative to futures markets. More
over, these cash market transactions frequently require the active 
participation of market-making dealers. Futures markets permit the 
portfolio manager to bypass the middleman if doing so is transac
tionally efficient. 

Gap Management and Interest Rate Risk. Commercial banks and 
thrift institutions have always been confronted with the problem of 
managing the gap between the maturity structure of their assets and 
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liabilities. One of the main sources of difficulty for savings and loan 
associations during the 1970s was that they borrowed short term and 
loaned funds long term. When the level of interest rates skyrocketed 
during the late 1970s and early 1980s, the cost of funds to savings 
and loans jumped while their assets showed severe capital losses. 
Thus a large gap between the maturity structure of an institution's 
assets and liabilities exposes the firm to significant risk when the 
level of interest rates changes. 

One solution has been to develop a more flexible asset and 
liability structure so that these institutions can more easily match 
interest rate commitments on each side of their balance sheet. Match
ing risk exposure in this way is constrained by customer preferences, 
however. Borrowers from depository institutions may prefer six-month 
fixed-rate loans, while lenders to these institutions (the public) prefer 
weekly adjustments in deposit rates; or the reverse may be true. 
Financial futures offer depository institutions a mechanism for 
managing the gap between the maturity structure of their assets and 
liabilities that does not depend exclusively on customer preferences. 
If a savings and loan institution has a preponderence of three-month 
CDs outstanding but has committed loans with six-month maturities, 
it can hedge the rate it will pay when renewing its CDs by selling 
short CD or Eurodollar futures. If rates rise (CD prices fall) and they 
pay more for funds, there will be an offsetting gain on the short 
futures position. Although this strategy could have been replicated 
in the cash market by borrowing for six months rather than three, 
the use of financial futures permits savings and loans to satisfy their 
customer preferences at the same time as managing risk exposure. 

Lending institutions have been especially attracted to the Euro
dollar futures market, which is a cash settlement contract based on 
the London interbank offer rate (LIBOR). Many loans to corporations 
use LIBOR as a reference point for pricing. A firm will be charged 
LIBOR plus 1 or 2 percent, as credit ratings vary. An ideal offset to 
the risk exposure of the loan is the Eurodollar futures market. Although 
some banks have the alternative of borrowing directly in the London 
market through affiliates, not all domestic banks do. Moreover, a 
bank might not want to increase its presence in the Eurodollar market 
because it does not want to impair its own credit standing. By using 
the Eurodollar futures market to hedge its lending exposure, it effec
tively minimizes its risk without suffering elsewhere in its balance 
sheet. Thus futures permit the institution a more precise risk manage
ment tool, one that links an asset with its risk offset without addi
tional complications. 

In a broader sense, financial futures permit institutions to decen-
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tralize the task of risk management. Matching maturities on the asset 
and liabilities sides of the balance sheet has the advantage of a global 
view of the firm's risk exposure. Financial futures can be used at the 
micro level by individual decision makers. It is sometimes useful to 
allow risk adjustments at that level, with only the residual exposure 
passed on for corporate level adjustments. 

International Risk Exposure. Multinational industrial corporations 
that receive and make payments in foreign currencies can hedge the 
risk of exchange rate variability by matching their foreign assets and 
liabilities directly. Over short time horizons, however, normal inflows 
and outflows of foreign currencies are likely to expose the firm's 
income to fluctuations in foreign exchange rates. Some of these risks 
can be offset in the dealer market in foreign exchange that is operated 
by major international banks. Futures contracts on foreign currencies 
permit multinational corporations to deal directly with one another, 
rather than hedging exclusively through financial middlemen. 

The advantage of lower transactions costs in futures markets is 
offset, somewhat, by the fact that the futures market in foreign 
currencies is open for only about five hours a day (8:30 A.M. to 2:20 
P.M. New York time), while the need for foreign currency protection 
emerges throughout the day. Thus, although a nonfinancial corpo
ration could easily ignore the dealer market in bonds, making exclu
sive use of interest rate futures, it cannot do the same with foreign 
currency futures, in which the dealer market is essential for complete 
coverage of market risks. The Chicago Mercantile Exchange has forged 
a link with the futures market in Singapore precisely to provide 
hedging facilities around the clock. The success of this innovation 
will depend, in part, upon the importance of foreign currency futures 
to corporate hedgers. 

Given the description of how financial futures are used by insti
tutions in both the financial and nonfinancial sectors, one can reason
ably conclude that each particular contract provides an important 
service and meets unfulfilled needs. It might be instructive, therefore, 
to review the success and failure of specific financial futures contracts 
to see whether further evidence emerges on their economic contri
bution. 

The Success and Failure of Specific Contracts 

After the success of the GNMA futures contract indicated that interest 
rate futures were viable instruments, numerous other specific contracts 
were innovated. Table 2-2 shows all of the interest rate and stock 
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index contracts introduced between 1975 and 1982, including data 
on the date they were innovated, the average daily volume during 
the first three years of trading (or fractions thereof), the exchange 
on which the contract was innovated, whether the contract was ever 
listed in the Wall Street Journal, and whether it was still trading in 
1985.17 

Identifying a cutoff point for a successful contract is a subjective 
matter. Some observers advocate a volume of at least 1,000 contracts 
per day, others cite listing in the Wall Street Journal, while still others 
use a longevity measure, such as whether the contract is still trading 
three years after it is introduced. By any of these criteria, only a 
subgroup of the financial futures introduced have been successful. 
Treasury bonds, Treasury notes, and three-month Treasury bills are 
successful interest rate contracts on government securities, while the 
one-year bill, two-year note, and four-to-six-year note contracts on 
Treasuries failed. In contracts on private debt instruments, the successes 
include the CD and Eurodollar time deposit contracts, while the 
failures include thirty-day and ninety-day commercial paper. As far 
as stock index futures are concerned, all of the contracts have thus 
far been successful, although there may be a further shakeout as the 
industry develops. 

One approach to explaining the pattern of success and failure 
focuses on individual contract terms and commodity characteristics.18 

Such an idiosyncratic analysis has considerable merit in financial 
futures as described above. A broader approach to explaining the 
viability of a contract, one that identifies a set of common ingredients 
for successful contracts, has considerable attractiveness, however. 
The key question is, do successful contracts provide transactionally 
efficient hedging facilities and do the unsuccessful ones not provide 
them? 

The only study that offers a unified explanation of contract success 
is by Deborah Black.19 That analysis focuses on interest rate and 
stock index contracts and uses volume of trading and open interest 
as measures of success. Not surprisingly, the empirical results show 
that high price volatility and a large cash market for the particular 
financial instrument increase the chances for success. A far more 
important indicator of success, however, is the reduction in risk 
offered by a newly innovated financial futures contract compared 
with the risk exposure of cross-hedging the underlying financial 
instrument with an already existing, close substitute, financial futures 
contract. According to Black's analysis, for example, the futures contract 
on Treasury bonds succeeded largely because the reduction in risk 
offered by the new bond contract to those hedging Treasury bonds 
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was significant when compared with the residual risk exposure of 
cross-hedging Treasury bonds with GNMA futures. Similarly, the 
Treasury-note contract succeeded because it offered substantially better 
facilities for hedging ten-year Treasury notes compared with the risk 
exposure remaining from hedging Treasury notes with the bond 
contract. The commercial paper contract, however, failed because it 
did not significantly reduce risk exposure below what would be 
accomplished by cross-hedging commercial paper with the Treasury-
bill contract. 

These results provide important evidence on the economic 
contribution of financial futures. Only if a new contract is designed 
to provide transactionally efficient hedging services will it trade actively. 
Moreover, an important reference for comparing the efficiency of a 
hedge seems to be an existing alternative futures contract. These 
results bear considerable testimony to the transactions advantages 
of futures contracts in general and successful ones in particular. 

Some of the results reported by Black are far from intuitively 
obvious. The thirty-day and ninety-day commercial paper contracts 
did not succeed, while contracts on two other closely related private 
debt instruments—CDs and Eurodollars—were successful. The facts 
are that the reduction in residual risk provided by the CD and Euro
dollar contracts were sufficiently large to attract substantial trading, 
while that for the commercial paper contracts was not. These results 
emphasize the danger inherent in predicting redundancy of a futures 
contract simply because similar alternatives are already in existence. 
The marketplace provides the most efficient process of natural selec
tion; it does not permit inefficient contracts to survive for very long. 

Two examples of financial futures that have withered after 
considerable early success emphasize the market's intolerance of inef
fective contracts. The GNMA contract, the first interest rate future, 
averaged nearly 2,000 contracts per day during its first three years 
and traded an average of more than 10,000 per day during the last 
quarter of 1980. During the last three months of 1984 the GNMA 
contract traded an average of only 1,000 contracts per day. The main 
problem is that the GNMA contract no longer provides an effective 
hedge for GNMA securities. The futures contract prices off the cheap
est deliverable cash GNMA, which in recent years has been high-
coupon GNMAs that behave more like two-year securities than like 
thirty-year mortgages.20 Thus mortgage bankers, savings and loans, 
and market makers in cash GNMAs have stopped hedging with the 
GNMA futures contract. 

The CD contract has a similar history, averaging more than 5,000 
contracts per day during the first half of 1982, while in the last three 
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months of 1984 it traded about 1,000 contracts per day. Here the 
problem seems to be the overwhelming success of the Eurodollar 
contract as well as the decline in domestic CDs outstanding during 
1984 and 1985. Most hedging and speculation now centers around 
the Eurodollar contract, rather than around CDs. 

Floor traders on the Chicago Mercantile Exchange, where CDs 
and Eurodollars trade, followed the order flow from the CD (and 
Treasury-bill) pits to the Eurodollar pit. If any doubt about the impor
tance of transactionally efficient hedging to the success of futures 
contracts ever existed, these examples should be more than sufficient 
to dispel any lingering suspicion. 

Policy Issues 

Despite commercial and academic testimony supporting the economic 
contribution of futures markets,21 some people still maintain that 
futures trading is more harmful than helpful. Concern with financial 
futures, in particular, emerged primarily over the frenzy of inno
vative activity that threatened to inundate the public with allegedly 
ill-conceived and potentially illiquid contracts. The analogy between 
futures and gambling, never far below the surface, emerged in full 
force when cash settlement was proposed as the only feasible way 
to specify the stock index contracts. Finally, the fear that futures 
contracts would dominate the cash markets of the underlying finan
cial instruments, thereby impairing rather than improving liquidity, 
is a criticism that strikes at the heart of futures markets. Although 
the discussion thus far should have dispelled these criticisms, a brief 
overview is probably wothwhile. 

Contract Proliferation. One of the earliest complaints concerning the 
unnecessary proliferation of financial futures contracts was presented 
in the U.S. Treasury-Federal Reserve study on futures markets.22 

Although the discussion in the previous section clearly indicates that 
the marketplace is an efficient processor of new futures contracts, 
one of the main legislative concerns with contract proliferation stems 
from the costs imposed on the public by a failed contract. More 
particularly, unsuspecting individuals may trade a contract that is 
doomed to failure and then find reversing the position difficult because 
the market is illiquid. The cost to the exchange of a failed contract 
is not of public concern because that is a private profit-making deci
sion that is properly taken into account when a new contract inno
vation is considered. Only the social cost imposed on others—the 
nonprofessional public—is a relevant cost worthy of legislative concern. 
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Although illiquidity is the result of a failed contract, more prudent 
means of protecting the nonprofessional public than stifling contract 
innovation exist. Account executives at brokerage firms have a fidu
ciary responsibility to warn public participants that a new contract 
might not succeed and that liquidity problems may emerge. Account 
executives who do not carry out this responsibility should be subjected 
to CFTC disciplinary proceedings and be liable for pecuniary damages. 
This approach addresses the social cost of a failed contract without 
suppressing the innovative effort that leads to transactionally efficient 
hedging contracts. 

Another argument against unrestrained new contract innovation 
focuses on the fragmented order flow stemming from too many 
individual contracts. The results will be an excessive number of illi
quid contracts that will not serve hedgers well. This approach stresses 
that liquidity has the characteristics of a natural monopoly, hence 
only one contract should be authorized on any particular financial 
instrument. 

One cannot deny that larger order flow implies narrower bid-
asked spreads with larger size quoted on each side of the market, 
which in turn attracts greater order flow. The problem with protect
ing an existing contract from innovative pressure is that determining 
which contract will provide the most attractive transactionally effi
cient hedge is impossible. The example of the Eurodollar contract's 
surpassing the highly liquid CD contract is most instructive in this 
regard. 

Moreover, on a theoretical level, a growing body of literature 
suggests that a natural monopoly need not be protected if potential 
competitors are not faced with large "sunk costs" that act as a barrier 
to entry.23 In particular, since exchanges can easily shift resources 
(floor space and local traders) from trading one contract to another, 
no sunk costs stifle potential competition for existing contracts. Thus, 
even if liquidity is a natural monopoly, this situation does not imply 
that licensing of exclusive rights is necessary for optimal production 
of liquidity services. Potential competitors will keep the existing markets 
honest.24 Thus the benefits of innovative contracts are gained without 
impairing market liquidity if unrestrained competition in new contract 
design is allowed. 

The Cash Settlement Controversy. One of the most important inno
vations in the futures industry during the past decade has been cash 
settlement of contractual obligations. As described previously, cash 
settlement makes feasible futures contracts that are priced off a basket 
(or weighted average) of commodities rather than a single "cheapest 
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deliverable" commodity. Although the circumstances under which 
cash settlement is the best way to proceed are complex,25 that cash 
settlement creates the opportunity to introduce futures products that 
could not otherwise exist is hardly in doubt. 

Some legislators have complained that cash settlement of 
contractual obligations is inappropriate because it closely resembles 
casino gambling. In both cases wagers are made on the outcome of 
an event (role of the dice or price movement of the stock market), 
and in both cases a cash payoff (positive or negative) depends upon 
the outcome. This description is accurate as far as it goes, but it 
ignores crucial distinctions. 

In the case of a futures contract (any contract), the risk exists 
whether or not the futures contract is introduced. Stock prices fluc
tuate and portfolio managers suffer losses or earn gains irrespective 
of their participation in stock index futures. Not so with casino 
gambling, in which the risk is manufactured. Futures contracts simply 
permit market participants to transfer existing risks among them
selves; and the process uncovers people who are more willing to 
take on the uncertainty in exchange for anticipated gains. Thus the 
analogy with casino gambling is forced at best, actually perverse if 
one recognizes that futures trading reduces the subjective risk expo
sure of society, while casino gambling increases it. 

The irony is that the cash settlement feature of the stock index 
contract, which has been maligned with the casino gambling analogy, 
is in fact crucial to the usefulness of the contract as a hedging device. 
Hedgers require comovement between cash market prices and futures 
prices to use futures to offset risk. The comovement is promoted by 
arbitragers who buy and sell in the two markets when prices are out 
of line. Arbitragers rely upon the ultimate convergence between the 
cash and futures price on the settlement date of the contract to 
underwrite their activities. Convergence is forced by the ability to 
deliver the underlying product in satisfaction of contractual obliga
tions. But transactions costs of assembling the 500-odd securities to 
deliver on the Standard & Poor's 500 index, for example, would 
prevent arbitragers from forcing convergence on the delivery date. 
Only by requiring cash settlement of contractual obligations does 
convergence emerge. Thus cash settlement, instead of raising ques
tions about the hedging use of the contract, turns out to be a crucial 
feature for satisfactory hedging. 

Dominant and Satellite Markets. The relationship between cash prices 
and futures prices has raised the question of which market leads in 
price movement. The natural order of things would suggest that cash 
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prices should lead futures prices because the latter derive their value 
from the former. In fact, futures contracts (like options) are often 
called derivative securities to indicate their secondary status. The 
issue is often raised within the context of the potential decline in 
liquidity in the cash market if the futures market turns out to domi
nate. 

Although there exists a reasonable possibility that prices in futures 
markets lead cash prices, this is hardly a perversion of the natural 
order. Rather, it simply reflects the greater transactions efficiency of 
futures. Market makers who quote bids and offers for securities 
concentrate on order flow within their own markets to gauge buying 
and selling interests. They also watch closely related markets to 
extract additional information. A market maker in CDs, for example, 
focuses on bids and offers for those securities but also watches the 
closely related Treasury-bill market for information about when to 
alter quotes. A market maker in relatively inactive Treasury bonds 
(for example, those with very low coupons) may watch the bids and 
offers of his own securities but surely derives far greater pricing 
information from the bids and offers in more actively traded, recently 
issued Treasury securities. 

The pricing process that emerges for financial instruments with 
active futures markets is no different. Treasury-bond dealers get price 
information from bids and offers coming directly to them but concen
trate at least as much on the more active futures market for a contin
uous reading on market conditions. The market dominating the pricing 
process is the one that has the largest and most continuous order 
flow since that is where new information first gets incorporated. 
Arbitrage will then ensure that the less active, satellite market is 
priced efficiently. Liquidity is also transferred to the satellite market 
through the activity of arbitragers. 

Since futures markets are frequently more transactionally effi
cient than cash markets, they are often the dominant market. Garbade 
and Silber have shown that cash markets price off futures markets 
in the agricultural commodities, while in precious metals the rela
tionship is more symmetric.26 The dominant-satellite relationship 
between cash and futures markets for financial instruments has not 
yet been evaluated empirically. Conversations with market partici
pants suggest that for foreign currencies the cash markets dominate, 
for debt instruments there is a symmetric relationship, whereas for 
the equity market there is continuous competition for leadership. 
These relationships depend upon the relative size and the activity 
in the respective markets and can change over time.27 
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When stock index futures were first introduced, most partici
pants viewed them as satellites of the stock market. Participants took 
their clue about the direction of price movements for equities from 
the price movements of large securities like IBM, General Motors, 
and Exxon. With the growth in liquidity in stock index futures, that 
relationship has changed. As hedgers turned to the futures market 
to offset risk quickly and efficiently, the futures market for stock 
index products has become a more sensitive pricing gauge than many 
of the underlying equities. 

The message from the dominant-satellite issue is that informa
tion emerges quickest in markets that are transactionally efficient. 
Futures markets contribute to the pricing process precisely because 
the cost of transacting there is low. Futures markets cannot, however, 
go off by themselves because arbitragers keep them properly aligned 
with their respective cash markets. This process, in fact, is precisely 
the price discovery role of futures markets that policymakers view 
as desirable. 

Summary 

Financial futures have become an integral component of the financial 
sector because they offer cost efficient transactions services to all 
types of financial institutions. Depository institutions use financial 
futures to adjust the risk exposure of their asset/liability mix, market-
making securities dealers offset the risk of their inventory with finan
cial futures, and portfolio managers hedge their income-earning assets 
with financial futures. 

In most cases, the hedging and risk-transfer facilities offered by 
financial futures are available elsewhere. The cash markets for most 
financial instruments are well organized and highly liquid. Never
theless, futures markets in financial instruments dominate the cash 
markets because homogenous contract design promotes greater 
liquidity than do cash markets. Even when some cash markets rival 
the futures markets in liquidity, such as with the Treasury-bill or 
Treasury-bond markets, that liquidity is usually reserved for market 
professionals. Financial futures bring those reduced liquidity costs 
to all market participants. This democratization of transactions serv
ices is a major contribution of financial futures. 

Although the benefits of financial futures are felt most directly 
in reduced transactions costs in the financial sector, the consequences 
for economic welfare extend beyond that narrow focus. The increased 
liquidity and risk reduction facilities available to portfolio managers 
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and other investors is reflected in a reduced cost of capital to business 
firms. The ultimate benefit, therefore, is translated into greater capital 
formation for the economy as a whole. 
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3 
Futures Markets and Capital 

Formation 
Jerome L. Stein 

The Savings-Investment Process and Futures Markets 

The simultaneous occurrence of rapid growth of trading in financial 
futures and increased volatility in security prices and interest rates 
caused concern for Congress and the Federal Reserve System. The 
government had had experience with the economic role of traditional 
commodity futures and had learned to understand it. The new and 
rapidly growing financial futures seemed to be different, however. 
Traditional commodity futures markets had been studied by academic 
economists for many years; and there were many studies of their 
economic effects.1 Financial and stock index futures had not been 
analyzed theoretically by economists, so that there was no model by 
which their effects upon the economy could be analyzed. This lacuna 
induced Congress to request the Board of Governors of the Federal 
Reserve System, the Commodity Futures Trading Commission (CFTC), 
and the Securities and Exchange Commission (SEC) to study "the 
effects, if any, that trading in . . . [futures] has on the formation of 
real capital in the economy (particularly that of a long-term nature) 
and the structure of liquidity in the credit market; . . . the economic 
purposes, if any, served by the trading of such instruments."2 This 
chapter addresses these questions. 
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and Fred Arditti of GNP Company. 
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criticisms of earlier drafts. 
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TABLE 3-1 

SUPPLY OF AND DEMAND FOR SECURITIES (RISKY ASSETS), DURING A 

SPECIFIC TIME INTERVAL 

Supply of Securities Demand for Securities 

1. planned investment by firms 3. savings less the change in the demand 
2. government budget deficit for money 

4. change in the supply of money 
5. dealers' investment in inventories of 

securities 

The Framework of Analysis. The effects of futures markets upon the 
rate of capital formation can be viewed within the context of the 
supply of and demand for risky assets (or demand for and supply 
of loanable funds) during any specified period of time, as shown in 
table 3 - 1 . The major users of the new futures markets are subsumed 
under items 1, 3, and 5. The level of security prices or rate of interest 
adjusts to equate the two sides of the table. The resulting cost of 
capital or rate of interest determines the rate of capital formation. 

Item 1 is the rate of planned investment, or sale of risky assets 
by firms, during a time interval. This rate is positively related to the 
level of security prices relative to the cost of production of new capital 
goods. Later I explain how the use of futures markets by the Federal 
National Mortgage Association (FNMA) reduces the risk premium 
that it charges to mortgage bankers and savings and loan associa
tions. As a result of the lower risk-premium, mortgage interest rates 
come down, and planned investment in housing increases. 

Item 2 is the supply of risky assets generated by the government 
budget deficit. Futures markets have no direct effect upon this item. 
The sum of items 1 and 2 constitutes the supply of risky assets by 
firms and the government, which is a demand for loanable funds. 

Item 3 is savings less the change in the demand for money. This 
item constitutes the savings directed toward risky assets during a 
time interval. A large part of the public's savings is managed by 
institutional investors: pension funds and insurance companies, which 
are subsumed under this category. In a later section I show how the 
use of futures markets by institutional investors improves the trade
off between expected return and risk on their investment. This 
improvement leads to an increase in the flow of savings directed 
toward risky assets. If no futures markets in Treasury securities and 
stock market indexes existed, the expected return for a given level 
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of risk available to institutional investors would be lower. A greater 
proportion of current savings would then be directed toward holding 
money or near money. The lower flow demand for securities would 
tend to raise interest rates (that is, lower the level of security prices), 
which would adversely affect the rate of capital formation. 

Item 4 is the change in the supply of money, which corresponds 
to a demand for risky assets by banks or the Federal Reserve System. 
Futures markets have no significant effect upon Federal Reserve 
behavior. 

In the standard macroeconomic literature, the interest rate (or 
cost of capital) adjusts to equate the sum of items 1 and 2, the supply 
of risky assets, with that of items 3 and 4, the demand for risky 
assets. On average over a period of a year that view is correct. Over 
shorter periods of time, item 5 must also be considered. 

If there were no securities dealers, then intramonth or intrayear 
variations in the government budget deficit or planned investment 
by firms would have to be absorbed by savings less the change in 
the demand for money. The latter is not highly responsive to changes 
in the nominal rate of interest. Therefore, intramonth variations in 
the supplies of risky assets (item 1 plus item 2) would be associated 
with large variations in the levels of securities prices. Such a phenom
enon would increase the risks of holding equities and fixed income 
securities and would decrease the savings directed toward risky assets 
(item 3). In this manner, an increase in the variability of interest 
rates would raise the average level of interest rates, and capital 
formation would be reduced. 

Dealers in fixed income securities in both the primary and 
secondary market, and in equities only in the secondary market, are 
major users of futures markets. The economic function of dealers is 
to provide an inventory investment in securities. Short-period vari
ations in the excess supply of securities (item 1 plus item 2 less the 
sum of items 3 and 4) lead to price variations. As the price declines 
below the present value of the price expected to prevail later, dealers 
purchase the securities for temporary inventory. Conversely, as the 
price rises above the present value of the expected price, dealers sell 
the securities from temporary inventory. In this manner, dealers 
mitigate the magnitude of the price fluctuations. Insofar as their 
anticipations are correct, they are able to dispose of their inventories 
at higher prices or replenish them at lower prices. The greater the 
elasticity of demand by dealers for investment in inventories of secu
rities, the smaller will be the price (interest rate) variation associated 
with short-period variations in items 1, 2, 3, and 4. Since the level 
of interest rates that balances the supply of and demand for securities 

117 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



CAPITAL FORMATION 

is positively related to the risks involved in holding securities, the 
existence of dealers tends to stimulate the rate of capital formation. 

Two components of risk are involved in the dealers' purchases 
or sales of securities for inventory investment or disinvestment. One 
part is the market risk resulting from changes in the market index. 
For fixed income securities, it is the height of the yield curve on 
treasuries. For equities, it is the Standard & Poor's (S&P) 500 index. 
The second part is the portfolio specific risk, which concerns the 
prices of the particular securities purchased or sold relative to the 
level of the index. 

Later I explain how dealers use futures markets to diversify away 
the market risks. As a result, they have more elastic demands for 
inventory. Variations in items 1, 2, 3, and 4 produce smaller varia
tions in the levels of security prices. The riskiness of investment in 
securities is thereby reduced. Alternatively, the use of futures markets 
allows dealers to diversify away a large part of the risk associated 
with inventory management. This diversification leads to a reduction 
in the risk premium they must charge their customers via commis
sions and spreads. The net effect of the dealers' use of futures markets 
is to lower both the variance of interest rates and the cost of capital 
to firms. In this manner, futures markets are conducive to a higher 
rate of capital formation. 

Planned Investment in Housing. The housing industry, through FNMA 
and the Government National Mortgage Association (GNMA), is a 
major user of futures markets; and investment in residential construc
tion is a major part of net fixed investment. The builder finances 
investment in housing by selling mortgages to mortgage bankers or 
to savings and loan associations. In turn, the banks offer both new 
and old mortgages to FNMA and other investors. FNMA constitutes 
half of the secondary market in mortgages. If FNMA is the successful 
bidder, it will hold the mortgages as investments in its portfolio. 
FNMA finances its purchases of the mortgages by selling its own 
securities in the capital market where they are purchased by insti
tutional investors. 

Several elements of risk confront FNMA. At any given time, 
FNMA is asked to bid for large batches of mortgages offered by the 
mortgage banks and savings and loan institutions for forward deliv
ery. Because of the legal documentation required to transfer the 
mortgages, several months must pass before the mortgages can be 
delivered. As a rule, FNMA is permitted to enter the capital market 
to sell its debentures only once a month, on a date given to it by 
the Treasury. The rationale for this provision is that the Treasury 
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does not want FNMA to compete with its own borrowings or those 
of the other government agencies. FNMA borrowings from the capi
tal market range between $1 billion and $1.5 billion per month. When 
FNMA is asked to bid on mortgages for forward delivery, it does 
not know at what date it will be able to enter the capital market to 
borrow nor at what price (interest rate) it will be able to sell its 
debentures. Since 1979, interest rates have undergone very large intra
year fluctuations. The uncertain date is denoted by 6, and the price 
of FNMA debentures at that date by P* (0). The asterisk denotes a 
stochastic variable. 

Profits for FNMA depend upon two elements: (1) the spread 
between the sales price of FNMA debentures in the capital market, 
P*(0), and the forward bid price for mortgages denoted by p(t) and 
(2) the fees, gp(t), that FNMA receives from the sellers of the mort
gages, which are lOOg percent of the forward bid price. Thus the 
profit margin is P*(0) - (1 -g) p(t) per dollar of face value of mort
gages. 

If FNMA bids too high a price, p(t), for the forward purchases 
of mortgages, it faces the risk that the unknown sales price, P*(0), 
of its own debentures at unknown subsequent date, 0, will be below 
its forward bid price. Large losses would result. If FNMA bids too 
low a forward price for mortgages, it will be unsuccessful in obtaining 
the mortgages. The risk is reflected in the variance of the price, P*(0), 
of its debentures. 

In the absence of any facilities for hedging, FNMA establishes 
its forward price bid in the following manner. It estimates the average 
price it will receive for its debentures at the uncertain date at which 
it will be able to enter the capital market. This expected price is called 
the expected marginal revenue. FNMA also estimates its marginal 
cost of purchasing the mortgages. Since FNMA is half of the second
ary market, its purchases of mortgages affect the market price. Its 
marginal cost exceeds its average cost. If there were no risk or risk 
aversion, the forward price bid would be such that it would equate 
expected marginal revenue with marginal cost. Insofar as there is 
risk and risk aversion, FNMA adds a risk premium to its marginal 
cost; and it equates the expected marginal revenue to the sum of the 
marginal cost and the risk premium. The risk premium depends 
upon the variance of the price of a FNMA debenture and its coef
ficient of risk aversion. 

There is a variable differential between the price of FNMA deben
tures and those of comparable Treasury securities. Hence the vari
ance of the price of a FNMA debenture is the sum of the variance 
of the price of a Treasury security plus the variance of the price 

119 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



FIGURE 3-1 
THE USE OF TREASURY-BOND FUTURES BY THE FNMA TO DIVERSIFY 
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differential between them. The covariation between the price of a 
Treasury security and the differential can be ignored. The pricing 
formula for FNMA is the following: 

expected marginal revenue = marginal cost plus a premium, 
which depends upon the sum of the variance of the price 
of Treasury securities and the variance of the price differ
ential between Treasury and FNMA securities 

By using the futures market in Treasury securities, FNMA can 
diversify away the risk of variations in the price of Treasury secu
rities. It does so in the following way, which is schematized in figure 
3 - 1 . 

At time t, when FNMA is asked to bid forward for s(r) dollars 
of face value of mortgages offered by banks, FNMA can hedge its 
borrowing costs by selling quantity x(t) of Treasury bonds in the 
futures market. The price of these futures at time t is fT(t), where T 
is the maturity date of the contract. The futures price is closely related 
to the expected value of the Treasury bonds at subsequent time T. 
The expected price of FNMA bonds is equal to the price of Treasury 
bonds less the average differential m between the price of a Treasury 
security and that of a comparable FNMA security. FNMA can deter
mine its bid for mortgages in the forward market by assuming as a 
first approximation that it will sell it own debentures at the current 
price of Treasury futures fT(t) less m the average price differential. 
The main difference made by the use of futures markets lies in the 
risk premium between the expected marginal revenue and marginal 
cost. 

When FNMA is allowed to enter the capital market to borrow 
at time 0, it repurchases the Treasury futures that it sold earlier. By 
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using the futures market, FNMA incurs two risks instead of just one. 
The first concerns the price P*(0) of its own debentures, and the 
second concerns the price />(0) at which it will repurchase it sales 
of futures. Risk management is based upon the positive correlation 
between these two risks. 

A close relation in figure 3-1 (link C) exists between the cash 
price, 1(0), and the futures price, fT(Q), of Treasury bonds, which 
results from the following arbitrage relation. One can have a Treasury 
bond at time T in two ways. One may either purchase a Treasury 
bond at earlier time 0 or purchase at time 0 a futures contract for 
Treasury bonds that matures at time T. The cost of the former is the 
current price 1(0) of a Treasury bond plus the short-term financing 
costs less the interest received on the bonds. The net financing cost, 
which is the difference between the two interest rates, can be posi
tive, zero, or negative depending upon the shape of the yield curve. 
The cost of acquiring the bonds through the futures market is the 
futures price /T(0). Arbitrage will ensure that the percentage price 
differential between the futures and cash prices of Treasury bonds 
is equal to the net financing costs. It follows that the variation in the 
futures price is equal to the variation in the cash price (link C) plus 
the variation of the net carrying cost (link D). 

By taking a short position in the futures market for Treasury 
bonds at the time that it takes a long position in the forward market 
for mortgages, FNMA can diversify away as much of the risk of 
variation in Treasury-bond prices as it wishes. Links B and C portray 
this diversification. If the level of Treasury bond prices falls at time 
0 when FNMA is permitted to enter the capital market, both the 
prices of FNMA debentures and futures prices on Treasury securities 
will have declined. FNMA will be selling its debentures at unfavor
able prices but will be repurchasing Treasury futures at favorable 
prices. The gains on one transaction will tend to offset the losses on 
the other. 

The offset does not eliminate risk completely because there is 
not a one-to-one relation between changes in the prices of FNMA 
debentures and those of Treasury-bond futures. Risks A and D remain. 
The first risk, A, is that the price of FNMA bonds varies relative to 
that of a Treasury bond. The second risk, D, is that the price of a 
Treasury-bond future varies relative to that of a cash Treasury bond. 
The major risk, which arises from changes in the height of the yield 
curve on Treasury bonds (variance of I[0]), can be diversified away, 
however. By using futures markets, FNMA substitutes the moderate 
risk of variations in the net carrying cost (link D) for the substantial 
risk of variations in the level of Treasury-bond prices. 
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As a result of the risk reduction, the risk premium that FNMA 
charges the mortgage bankers and savings and loan associations is 
substantially reduced. The price that FNMA bids forward for mort
gages is such that the following relation holds: 

expected marginal revenue = marginal cost plus a risk 
premium, which depends upon the sum of the variance of 
the differential between FNMA and Treasury securities and 
the variance of the net carrying costs 

FNMA can offer banks higher prices in the forward market, 
because its risk premium has been substantially reduced. Competi
tion among banks will lead to a passing on of the reduction in interest 
rates on mortgages from the banks to the builders. The decline in 
mortgage interest rates raises the rate of planned investment (table 
3 - 1 , item 1). In this manner, the use of futures markets by FNMA 
tends to raise the rate of capital formation. 

Savings in Risky Assets. The savings that the public plans to invest 
in risky assets (table 3 - 1 , item 3) interact with the desired rate of 
investment by firms (item 1) to determine the rate of capital forma
tion. A large part of the savings of the public is managed by insti
tutional investors, such as pension funds and insurance companies. 
The use of futures markets by institutional investors has enabled 
them to increase the expected return on risky assets for a given 
degree of risk. Since the fraction of savings directed toward risky 
assets, rather than to money or near money, depends upon the trade
off between expected return and risk, the use of futures markets by 
the institutional investors tends to raise the rate of capital formation. 

Institutional investors use the futures markets in two ways to 
manage risk. They can dichotomize their composition of risky assets 
from the total risk undertaken, without selling or purchasing the 
underlying securities. Such dichotomy is achieved at very low trans
actions costs and without affecting the prices of the underlying secu
rities. 

Each fund manager has a subjective concept of expected return 
and risk that can be achieved with different portfolios of securities 
and, on this basis, chooses what is believed to be the optimum 
portfolio. Suppose that the fund manager is apprehensive that secu
rity prices will decline during the next month or quarter or believes 
that the market will be more uncertain during the next quarter. The 
manager would like to shift temporarily away from risky assets toward 
safe assets. The standard method to reduce risk is to sell part of the 
portfolio of risky assets and invest in safe assets such as Treasury 
bills. This approach has several deficiencies. The fund manager has 
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carefully developed a long-term investment strategy, for example, 
having selected undervalued securities of new firms that are devel
oping sophisticated technologies but that will have no positive earn
ings for a while. The fund manager may balance these equities with 
those of more established firms, to achieve an optimal mix of risky 
assets. If these undervalued securities had to be sold to reduce the 
portfolio risk during a quarter, the manager would then be reassem
bling the same portfolio when ready to reassume the original level 
of risk. 

Considerable transactions costs are involved in these short-term 
adjustments of total risk. Direct commissions and spreads are involved 
in the purchases and sales of the securities. The more frequent the 
attempt to vary risk, the greater these transactions costs will be; and 
the rate of return on the portfolio will be adversely affected. In 
addition, the institutional investors have market power. They operate 
on a large scale in relation to the normal volume of trading in these 
securities. Moreover, the "undervalued" securities of the firms engaged 
in innovative processes will be thin because they are not well known. 
An attempt to sell securities to reduce risk quickly will cause their 
prices to fall and will produce capital losses for the fund. The market 
may even interpret such transactions as signals that the fund has 
new information about the value of the shares; and the market prices 
would then be more adversely affected. 

By using the futures markets in stock market indexes, or Treas
ury futures in the case of a bond portfolio, the problems of high 
transactions costs and of power to affect the market price can be 
reduced considerably. When the fund manager wants to reduce the 
total risk on the equity portfolio quickly but temporarily, futures 
contracts on the S&P 500 index can be sold. In effect, the manager 
is selling the entire S&P 500 index at very low transactions costs, 
and these sales will hardly affect the price of the futures contract. 
No negative signals will be conveyed to the market concerning the 
quality of the portfolio. Transactions costs using futures are from 15 
to 20 percent of those in the underlying securities. Funds can dichot
omize their long-term investment strategy from the short-term vari
ations in total risk. The former is achieved through specific securities 
selection. The latter is achieved through purchases or sales of futures 
contracts in either the S&P 500 index or in Treasury securities. The 
net effect is to obtain a higher expected return for a given degree of 
risk. 

The second way that institutional investors use futures markets 
is to take advantage of expected rises in the level of security prices, 
in anticipation of cash inflows from the savers. Suppose that the 
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fund manager expects the index of security prices to rise within the 
month, but the savings generated by the pension contributions will 
be received by the fund only at the end of the month. 

If there were no futures market, the fund manager would have 
to borrow the funds to invest and then would have to select the 
securities to purchase. Borrowing is costly, and security selection is 
a time-consuming and difficult process. What securities should the 
fund manager select if he or she thinks that the overall market index 
will rise? If the fund manager purchased the individual S&P 500 
securities quickly, their prices would be driven up. 

Futures markets facilitate the ability of a fund manager to take 
advantage of an anticipated rise in the stock or bond market by 
simply purchasing futures contracts on the index (or on Treasury 
securities). There are no finance costs, since the manager has not 
borrowed to purchase the futures. No funds need be transferred 
before the maturity of the contract, at which time the pension contri
butions will have been received. Transactions costs are quite low for 
futures compared with those in the underlying securities. Finally, 
the manager does not have to decide which securities to purchase 
in anticipation of a rise in the index. The futures contract is on the 
index itself. The fund is, in effect, purchasing the stock market index 
without exerting any significant effect upon the prices of the under
lying securities. 

Through the uses of futures described above, institutional inves
tors can raise the expected return on the portfolio for a given degree 
of risk. Insofar as the rate of savings directed toward risky assets 
depends upon the trade-off between expected return and risk (table 
3 - 1 , item 3), futures markets stimulate capital formation. 

Dealers and Price Fluctuations. On the average, over the course of 
a year, the price of risky assets (that is, the rate of interest) equates 
the net supply of securities (item 1 plus item 2 in table 3-1) to the 
net demand (item 3 plus item 4). These four items vary considerably 
over short periods of time. If there were no dealers, then intrayear 
variations in these items would change the rate of interest until 
balance were achieved. Consequently, the intrayear variations in the 
market rates of interest would reflect the intrayear fluctuations in 
the supplies of or demands for risky assets. I argued above that the 
risk of security price fluctuations adversely affects planned invest
ment. FNMA adds a risk premium, for example, which depends 
upon the price variance to its marginal cost in determining the price 
it will bid for mortgages. Similarly, the risk of price fluctuations 

124 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



JEROME L. STEIN 

reduces savings in risky assets. The net effect is that the variance of 
security prices is negatively related to capital formation. 

The economic function of dealers is to provide a cushion between 
the supply of and demand for risky securities. Variations in items 
1, 2, 3, and 4 lead to changes in the inventories of dealers. In turn, 
inventory investment or disinvestment by dealers partially offsets 
those variations and thereby diminishes the variance of interest rates. 
As a result of the reduced variance of security prices, the rate of 
capital formation is increased. 

Dealers make markets in fixed income securities and equities in 
both the primary and secondary markets. They purchase securities 
for temporary inventory investment, or sell them for temporary 
inventory disinvestment, and hope to profit from the difference 
between their selling and buying prices, plus their commissions and 
spreads. They face two types of risk. The first concerns the level of 
relative prices of the securities purchased or sold compared with the 
market index. This risk involves purchasing undervalued or selling 
overvalued securities, relative to the market index itself. The dealer's 
vaunted expertise is in security selection, that is, in deciding which 
securities are overvalued or undervalued relative to the general level 
of prices. The second risk concerns the level of the market index 
itself. 

Since 1979 the risks of doing business have increased for several 
reasons. First, the change in the Federal Reserve's operating proce
dure has permitted greater short-run variations in interest rates. 
Second, the magnitude of variations in items 1 through 4 has increased 
because of the growth in the government deficit and the growing 
importance of institutional investors. Third, the SEC rule concerning 
the registration process of new securities has changed. Formerly each 
new issue had to be registered with the SEC, and the process of 
obtaining approval was lengthy. This long procedure gave the dealer 
time to search for customers and determine their demand curves for 
the particular issues. With that information, the dealers could quote 
a price to the corporate treasurer for the issue. To a large extent, the 
dealer was acting like a broker who had bought and sold forward. 
The dealer had no considerable risks. Matters changed in the primary 
market as a result of SEC ruling 415 which established a shelf-regis
tration process for the corporation. The corporation now registers its 
potential offerings over the year with the SEC in a wholesale manner. 
When the corporate treasurer deems the time propitious, he offers 
the particular issue to the dealer and demands an immediate bid. 
The dealer no longer has the leisure to search the demand curves of 
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potential customers before making a bid. Moreover, the corporate 
treasurers have speculative supply schedules. When security prices 
are rising, the treasurers accelerate the sales of their issues in antic
ipation of subsequent price declines. Similarly, when security prices 
are declining, the treasurers decelerate their sales in anticipation of 
subsequent price rises. Thus the corporate treasurers ask the dealers 
for bids on primary sales of securities at times when the former think 
that security prices will decline. 

Dealers bid a price for the securities that is equal to the present 
value of the expected subsequent sales price plus commissions less 
a risk premium. The risk premium is proportional to the position at 
risk times the variance of the price. Hence, the greater the price 
variance or risk of inventory management, the larger will be the 
reduction in the bid price necessary to induce the dealer to increase 
the temporary investment in inventories of securities. Similarly, the 
larger will be the rise in the dealer's ask price, which is necessary 
to induce the dealer to take a short position or to reduce these 
inventories. 

Since the risks to the dealers increased in recent years, variations 
in the excess supply of risky assets (items 1 through 4 in table 3-1) 
would be absorbed by dealers only if they charged large risk-premi
ums. This would raise the cost of capital to firms. Moreover, the 
large variations in the levels of security prices would inhibit savings 
in risky assets. 

Futures markets in government securities and stock market indexes 
permit dealers to diversify away the market risk associated with 
variations in the general level of security prices, the height of the 
yield curve, or the level of the stock market index. The dealer is then 
left with the risk concerning the relative prices of the securities 
purchased. Dealers specialize in assuming this risk, and they hope 
to profit from their superior ability to determine relative prices besides 
their commissions and spreads. 

The dealer's use of futures markets is formally similar to that 
described above in connection with FNMA; and I shall use that flow 
chart for the exposition. Suppose that there is an excess supply of 
risky assets, and the dealer purchases the securities at price p(t) at 
time t. The dealer hopes to sell these securities at subsequent time 
0 at price P*(0), which will leave him or her with a profit. 

The change in the price of the portfolio of securities (net of 
financing costs) that has been acquired depends upon two elements. 
One is the change in the general level of the index of securities (net 
of financing costs). The variation in the price of the portfolio asso
ciated with the change in the index is the beta of the portfolio. This 
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is link B in the flow chart. The second elment, denoted by 6j in the 
flow chart, concerns the change in the relative price of the portfolio, 
which is not associated with changes in the market index. If the 
portfolio consists of equities, for example, this element will reflect 
abnormally high or low earnings during the quarter. If the portfolio 
consists of bonds, this element will reflect only upgrading or down
grading of the quality of the bonds. These two determinants of the 
change in the price of the portfolio are links A and B in figure 3 - 1 . 

The dealer uses the futures market to diversify away the risk of 
changes in the appropriate market index, denoted by I in the flow 
chart. If s dollars of fixed income securities are purchased for tempo
rary inventory, x dollars are sold in futures contracts on Treasury 
securities. The futures price at time 0 of Treasury securities that 
mature at time T, denoted by /T(0), is linked to the cash price of 
Treasury securities 1(0) by the net cost of carry, link D in the flow 
chart. This arbitrage relation was explained above and is described 
by links C and D in the flow chart. It follows that variations in the 
prices of Treasury securities in the cash market produce variations 
in the prices of Treasury futures. The relation between the changes 
in the two prices is imperfect because of variations in the net financ
ing costs. This second source of variation (link D) denoted by e2(0), 
is called the basis risk. 

If the stock block trader purchased a variety of equities valued 
at s dollars for temporary inventory, x dollars of futures contracts 
would be sold on the S&P 500 index or on a comparable index. The 
change in the average price of the securities acquired temporarily is 
the sum of two parts. The first part is the beta of that portfolio times 
the changes in the index. The second is independent of the index 
and represents temporary undervaluation or overvaluation. 

If there were no basis risk, the dealer could hedge away all of 
the market risk (because of variations in the market index) by selling 
3 dollars of futures for every dollar of securities purchased for tempo
rary inventory. If the index changes by one dollar, the price of the 
portfolio will change by 8 dollars. The dealer has sold 6 dollars of 
futures for each dollar of temporary inventory. Insofar as there is a 
one-to-one relation between changes in the futures price and changes 
in the cash price of treasuries, the gain or loss on the futures will 
offset the loss or gain on the inventory, because of changes in the 
market index. In terms of the flow chart, by hedging ratio B of the 
portfolio with futures, links B and C will cancel each other, if there 
is no basis risk. 

In reality, there is a basis risk because changes in futures prices 
are not perfectly correlated with changes in the cash price (net of 
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carrying costs) of the underlying instruments. By hedging, the dealer 
substitutes a basis risk (link D) for a market risk (link B). The risks 
associated with the two cases are as follows: With no futures there 
is an absolute price risk plus a relative price risk; with futures there 
is a relative price risk plus a basis risk. 

The utility of using futures markets by dealers depends upon 
the importance of the absolute price risk of changes in the market 
index (link B) compared with the relative price risk (link A) on the 
portfolio acquired. Dealers in fixed income securities in both the 
primary and secondary markets use futures in Treasury securities. 
For high-grade fixed income securities, the interest rate differential 
between their yields and those on treasuries has a small variance. 
Practically all of the risk is market risk, concerning the height of the 
Treasury yield curve. This risk can be diversified away, if the dealer 
wishes to do so, by selling Treasury futures. The basis risk acquired 
is small relative to the market risk that has been diversified away. 
Hence the risk premium that the dealer must include in the price is 
considerably reduced. 

Dealers in the primary equity market do not use futures for the 
following reason. On a single equity issue, the relative price risk is 
very large compared with the absolute or market price risk. This 
large risk occurs because the earnings of a single corporation are not 
closely related to the market average. Since the major risk is the 
relative price risk, using futures that involve basis risks does not 

Pay-
Stock block traders in the secondary market do use futures in 

the S&P 500 index because they handle many different equities during 
the course of a day. To a large extent, they are handling a large 
sample of the index. The major risk to them is the absolute price 
risk of changes in the market index. By using futures, they can 
diversify away this risk and just keep the much smaller relative price 
risk on the securities purchased. The cost of so doing is the assump
tion of the smaller basis risk. 

The net effect of the dealer's use of futures is to reduce the risk 
premium to a function of the relative price risk plus the basis risk. 
When an excess supply of risky assets results from variations in 
items 1 through 4, the dealers will be able to offer the sellers a higher 
price for the securities. This situation implies a lower cost of capital 
to the corporation because the dealers can diversify away the consid
erable market risk by using the futures markets. Variations in the 
excess supply of risky assets are now associated with smaller vari
ations in their prices. It was shown above that the cost of capital 
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and the variance of prices of risky assets adversely affect planned 
investment and savings in risky assets. Consequently, the use of 
futures markets by dealers is conducive to capital formation. 

Dealers, Futures Markets, and the Cost of Capital 

Institutional Framework: Dealer Functions and Risks. Dealers in 
government bonds, corporate fixed income securities, and equities 
are financial intermediaries between savers and investors, just as 
grain dealers are intermediaries between producers and consumers. 
Inventory management is the essence of their business because they 
stand ready to sell securities to customers at their ask prices and 
purchase from them at their bid prices. Dealers intend to offset these 
transactions relatively quickly, generally within five minutes, rather 
than acquire a long-term investment portfolio. They are often unable 
to even out their positions quickly without suffering large losses. 
Consequently, they face risks in managing their temporary portfolio 
of inventory. This risk management is the subject of this chapter. 
These professional risk bearers are transactions and customer oriented, 
rather than investment oriented as are institutional investors. 

The investment demand by corporate treasurers to finance a 
dollar of capital formation (see the flow chart, figure 3-2) depends 
positively upon the price they receive for newly issued securities less 
the dealer's commissions and spreads. This is called the q ratio. The 
net price that dealers bid, or the quantity of securities demanded at 
a given price, depends negatively upon the riskiness of inventory 
management and the degree of competition among dealers. In turn, 
the degree of competition depends to a large extent upon the riskiness 
of inventory management. For these reasons, the ability of dealers 
to manage risk profoundly affects the q ratio and thereby the investment 
demand by firms. 

Securities dealers have separate divisions for government and 
corporate fixed income securities, equity underwriting, and stock 
block trading. These divisions operate independently of each other. 
The profit equations and optimization calculus for all divisions or 
types of dealer are similar, although the institutional details and 
quantitative values of parameters are different. In this section I explain 
how futures markets in Treasury securities and stock market indexes 
enable dealers to (1) manage risk more effectively, (2) reduce the cost 
of capital to firms and raise their q ratios, and (3) provide more 
"depth, breadth, and resilience" to the underlying securities markets 
and thereby reduce the price variance of securities. The longer-run 
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FIGURE 3 - 2 

F L O W C H A R T OF SAVINGS-INVESTMENT PROCESS 
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net effect is to raise the investment demand schedules of firms and 
the supply of savings directed to risky assets. 

First I show how the risks of doing business have increased 
substantially since 1979 and have forced firms to use futures markets 
to manage risk. Second I explain how the optimal use of futures by 
dealers changes their demand curves for temporary inventory. The 
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latter consists of securities purchased but not as yet sold to customers. 
I assume that a particular dealer takes the market price as a parameter 
and determines the quantity demanded or supplied. Interactions 
between dealers and customers then determine the market price, 
which reflects the q ratio for corporations. 

The profit equation. The profit equation of dealers is the focal point 
of the analysis. Let p(t) be the price and s(t) be the portfolio of 
securities purchased ( + ) or sold ( - ) at time t. The dealer will sell 
this portfolio at price p(t + 1) or, if he does not sell it, the price of 
his unsold inventory will be p(t + 1) at time f + 1. The financing 
costs of the inventory are at rate r(t), which is either the Treasury-
bill or the broker loan rate from time t to t + 1 . 

The dealer has several additional sources of revenue. Commis
sions and bid-ask spreads contribute to his profits, and he may 
receive interest and dividends on the portfolio. These two sources 
of revenue less total operating costs can be subsumed under the term 
V[s(t)]. 

Profits from these transactions derive from the change in price 
less financing costs {p(t + 1) - p(t)[l + r(t)]} s(t) plus interest and 
dividends plus revenues from commissions less total operating costs 
V[s(t)]. 

When the dealer does not (N) use the futures market, profits TTN 

can be expressed as equation 1. 

irN(f + 1) = {p(t + 1) - p(f)[l + r(t)]} s(r) + V[s(f)] (1) 

Financing costs r(f) depend to some extent upon the capital of the 
firm and the riskiness of its position. 

Portfolio s(f) consists of a vector of securities purchased or sold 
during the time period. The dealer is in business to accommodate 
customers by standing ready to acquire securities or to sell securities 
from inventory. During the course of a day, customers offer the 
dealers a diversity of securities. Not only are the acquired securities 
heterogeneous, but at times in the secondary market the selection 
tends to be negative. Customers may offer the stock block trader 
securities that they do not expect to appreciate in price. Since these 
customers are professional institutional investors or money managers 
who operate in large volume, these transactions may reflect new 
information about the securities not yet available to the stock block 
trader. 

Dealers operate with very high leverage. A ratio of position at 
risk to capital of fifty is not uncommon for nonbank dealers.3 Since 
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1979 several elements of risk, which have substantially altered the 
ways dealers operate, have emerged. They stem from regulatory 
changes, greater interest rate volatility, and an increase in the size 
of transactions. 

Formerly a corporate treasurer would discuss with a dealer the 
prospects of issuing new corporate fixed income securities. A price 
"talkout" would ensue, whereby the dealer would conduct a roll call 
of institutional investors to get an indication of interest in purchasing 
the issue. After the relatively slow process of consulting with the 
distribution network of institutional investors, the dealer could quote 
a price, p(t), that would be negatively related to the cost of capital 
to the corporate treasurer. A firm price could be given to the corpo
rate treasurer, and a fixed offering price to the public could be estab
lished in a bona fide offering. The dealer would expect to profit from 
the commissions or spread V[s(f)] in excess of any financing costs. 
The dealer had very little price risk because the price talkout estab
lished the price and quantity that the institutional investors were 
willing to accept. In effect, the dealer bought the issue forward from 
the corporate treasurer and sold a large part of it forward to insti
tutional investors. 

Large dealers had advantages in this set of arrangements because 
they have a considerable and widespread clientele distributed over 
the country and know what their clients' preferences for securities 
are. When the corporate treasurer discussed a new issue with the 
dealer, the latter would call the potential customers to determine the 
quantities demanded at various possible prices. In this manner the 
large dealer would sample the demand curve before he made a bid 
for the new corporate issue. Small dealers do not have this wide 
distribution network and have much less information about the state 
of demand. 

Recent regulatory changes have fundamentally altered this proc
ess. SEC rule 415, introduced in March 1982, created a shelf regis
tration process for new issues. Under this rule, large corporations 
can register the full amount of debt or equity they reasonably expect 
to sell over a two-year period. After the initial registration, firms can 
sell securities in variable amounts without further delay whenever 
conditions seem favorable. This technique is attractive to corporate 
treasurers. It offers the corporate treasurer flexibility to react quickly 
to market conditions; and it reduces the costs of issuing securities 
by saving legal, accounting, and printing expenses. 

At the same time, the shelf registration rule increases the risks 
to the dealers. Corporate treasurers could act quickly without circu-
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lating a prospectus for a particular issue. Instead of the slow talkout 
process whereby the dealer had the luxury and leisure of putting 
together a book of the customers for the issues, the corporate treas
urers can now bring the issues off the shelf quickly. The dealer is 
asked for an immediate firm bid, p(t), for a particular issue. Some 
dealers have exclusive relations with particular corporations and are 
expected to offer the corporate treasurers the best price in the market. 
In other cases, if no special relation exists, the dealers bid for the 
issues at auctions. 

Corporate treasurers tend to bring more issues off the shelf when 
interest rates on long-term government bonds decline, that is, the 
prices of government bonds rise. In table 3-2, column 1 contains 
the new corporate debt issued, Y(f), and column 3 contains the 
interest rate, i(t), on ten-year Treasury bonds, by month during 
during 1982 and 1983. Column 2 is the index of the new corporate 
debt issued in the month, relative to its average over the period, 
denoted by IY(t). 

The data can be viewed in several ways. The mean monthly 
change in the interest rate was -0 .15 percent per year. One can 
group the data into months when the change in interest rates was 
greater than the mean and months when it was less than the mean 
and compare the value of the index IY(t) of new corporate issues in 
the two periods: 

Periods of 
Interest Rate Change 

Index of new corporate 
issues IY(t) Above mean Below mean 

Mean 81.90 125.66 
Standard deviation 35.99 39.83 

The mean value of the index was significantly greater (125.66 -
81.90 = 43.76) in periods when the interest rate changed by less 
than the mean ( -0 .15 percent per year) for the period. The pairwise 
f-statistic, t = 3.79, is significantly greater than zero at the 1 percent 

level. 
A significant negative relation exists between the index of the 

value of new corporate debt issued during the month, IY(t), and the 
change in the interest rate on ten-year Treasury bonds from the 
previous month, z'(f) - i(t - 1). When long-term government bond 
interest rates decline from month t - 1 to month t, the value of new 
corporate debt brought off the shelf in month t is relatively high. A 
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regression equation of column 2 on column 4 of table 3-2 is another 
way to summarize the phenomenon that occurs when issues are 
taken off the shelf. Such an equation shows the speculative supply 
of securities offered by corporate treasurers during a time interval. 

IY(t) = 93.6 - 69.15 [i(t) - i(t - 1)]; R2 = 0.67; n = 20 

t = -5 .99 

Two-thirds of the variation in the volume of new corporate debt 
issued in a given month relative to its mean for the period is accounted 
for by changes in the long-term Treasury-bond yield from the previous 
month. The regression coefficient is significantly different from zero 
at the 1 percent level. The causation proceeds from changes in the 
long-term government bond yield to the corporate debt issues taken 
off the shelf. 

When government bond prices rise—that is, i(t) — i(t — 1) is 
negative—corporate treasurers quickly bring debt issues off the shelf. 
They want to take advantage of the temporary rise in bond prices. 
Dealers are asked to quote prices for the issue immediately. There 
is no time to have a price talkout; and no book can be put together 
before bidding on an issue. Gone is the heyday of forward markets 
in the issuing of corporate fixed income securities. 

Dealers in the primary market face two asymmetrical risks. First, 
corporate treasurers offer their debt as a result of the current rise in 
bond prices. If the treasurers thought that bond prices would rise 
further, they would wait longer before taking the issue off the shelf. 
Thus, when they offer their debt to the dealers, the corporate treas
urers, all other things being equal, think that prices are more likely 
to decline than to rise. 

Second, dealers fix an offering price to the public in a bona fide 
offering. This is a ceiling price. On one hand, dealers cannot raise 
the price to the public, even if bond prices in the market rise. On 
the other hand, if bond prices should fall and dealers are unable to 
market the issue, the offering price to the public is reduced. Dealers 
thus face a downside price risk but cannot benefit from a rise in the 
market price. 

Another element of risk in both the primary and secondary 
markets is that interest rate volatility has increased, particularly since 
October 1979. Before that date, the Federal Reserve tended to stabilize 
the federal funds rate and, indirectly, short-term market rates of 
interest. As a consequence, the Federal Reserve was unable to control 
the growth of monetary aggregates. In October 1979 the Federal 
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TABLE 3-2 
NEW ISSUE OF CORPORATE DEBT, LONG-TERM GOVERNMENT BOND 

INTEREST RATE, AND MARKETABLE TREASURY BONDS, 

JANUARY 1982-SEPTEMBER 1983 

Month 

1982 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

1983 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Mean 

New Corporate 
Debt Issue 

Y(t) 
(millions of $) 

992 
1,722 
5,583 
2,266 
5,429 
1,932 
3,937 
7,155 
5,597 
7,287 
5,005 
3,500 

3,482 
3,582 
4,886 
5,636 
5,836 
3,000 
1,640 
2,208 
4,157 

Index 
IY(t) 

24.6 
42.6 

138.2 
56.1 

134.4 
47.8 
97.5 

177.1 
138.6 
180.4 
123.9 
86.6 

86.2 
88.7 

121.0 
139.5 
144.5 
74.3 
40.6 
54.7 

102.9 
4,039.6=100 

Interest Rate, Ten-
Year Government 

Bonds i(t) 
(% per annum) 

14.59 
14.43 
13.86 
13.87 
13.62 
14.30 
13.95 
13.06 
12.34 
10.91 
10.55 
10.54 

10.46 
10.72 
10.51 
10.40 
10.38 
10.85 
11.38 
11.85 
11.65 

Change in 
Interest Rate 
i(t)-i(t-l) 

— 
-0.16 
-0 .57 

0.01 
-0 .25 

0.68 
-0 .35 
-0.89 
-0 .72 
-1 .43 
-0 .36 
-0 .01 

-0 .08 
0.26 

-0 .21 
-0 .11 
-0 .02 

0.47 
0.53 
0.47 

-0 .20 
-0 .15 

SOURCES: Goldman-Sachs and Co. for column 1. Economic Report of the President, 
1984, for column 3. Column 2 is the ratio of the item in column 1 to its mean, times 
one hundred. 

Reserve adopted a new operating procedure whereby the federal 
funds rate was allowed to fluctuate within wider limits and began 
to focus the conduct of monetary policy upon the growth of monetary 
aggregates. This new policy implied that short-term interest rates 
would be more volatile as a result of changes in the banks' demands 
for total reserves. The mean and standard deviation of monthly three-
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month Treasury bills in the pre- and post-1979 period reflect the 
greater volatility: 

1976 
1977 
1978 
1980 
1981 
1982 
1983 

Mean 
(percent per annum) 

5.000 
5.270 
7.220 

11.613 
14.077 
10.724 
8.621 

Standard Deviation 
(percent per annum) 

0.280 
0.640 
1.000 
2.876 
1.600 
2.292 
0.478 

The increased yield or price volatility in interest rates on treas
uries created more difficulty for both dealers and their customers in 
knowing what the price of the securities during the next period 
would be. Dealers are especially at risk as a result of the asymmetry 
of pricing of new issues. 

The price risks were serious because the size of the typical trans
action has increased for all dealers: stock block traders, corporate 
fixed income traders, and government bond dealers. Before 1976, $1 
million was considered a large bond transaction in the secondary 
market. By 1983 dealers were thinking in terms of $10 million. A 
major reason for the increase in the size of dealers' transactions is 
that money management is now institutionalized. Because of the 
1974 federal pension fund reform law and the higher inflation, pension 
fund assets have more than tripled since 1971. It is estimated that 
in 1984 approximately $1,500 billion was managed by professional 
money market managers, two-thirds of which was pension money. 
There is keen competition among money managers who are trying 
to outperform the market. They are much more oriented toward 
trading than their predecessors, who invested their money in the 
large corporations and had long investment horizons. As a result, 
purchases and sales are more volatile and are substantially larger. 

The scale of the operations of government bond dealers increased 
as a result of the growth in the size and variability of the deficit in 
the national income accounts budget. From 1977:Q1 through 1979:Q4 
the mean quarterly deficit seasonally adjusted at annual rates was 
$30,475 billion. From 1980:Q1 through 1983:Q3, the corresponding 
mean quarterly deficit was $107,927 billion. The public debt held by 
private investors grew at a rate of 14 percent per year from 1976 to 
1983, when the rate of inflation was 7.2 percent per year. Hence the 
real public debt increased substantially during this period. The inven
tories of U.S. securities dealers rose by 15 percent per year from 
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$3,233 billion in 1979 to $9.3 billion in 1982, and their transactions 
increased by 13 percent per year from $13,183 billion in 1979 to $32.27 
billion in 1982. There was a substantial rise in the magnitude of the 
real positions and transactions of government bond dealers. The net 
effect of these three developments was to increase the price risk on 
{p(t + 1) - p(t)[l + r(t)]} s(t) in profit equation 1 above. 

Risk management: Market risk and portfolio specific risk. The portfolio 
of securities, s(t), purchased by dealers during a day consists of 
heterogeneous elements. Dealers in fixed income securities manage 
many issues, stock block traders are constantly offered a broad spec
trum of securities, and government bond dealers transact business 
all along the yield curve of government securities. Each day the 
portfolio s(t) of securities purchased or sold differs. The price risk 
concerns the change in price net of financing costs {p(t + 1) — 
p(f)[l + r(t)]} denoted by Ap on the portfolio of securities purchased 
or sold during the day. At times they may anticipate a large flow of 
sell orders by customers. They must accommodate their customers 
by quoting the best price possible but must avoid building up their 
inventories prior to a price decline. Quite often they make mistakes 
and find that they cannot unwind the position with profit or limited 
losses, that they are holding a risky position in which the risks are 
concentrated on the down side. 

The change in the net price Ap = p{t + 1) - p(f)[l + r(t)] can 
be divided into two independent parts. The first term, 3{/(t + 1) -
I(t)[l + r(t)]}, denoted by (3AL describes how the price of the portfolio 
(net of finance costs) varies with changes in the market index (net 
of finance costs). The market index 7(f) refers to a broad set of secu
rities of which portfolio s(t) is a subset. If s(t) consists of a specific 
portfolio of corporate bonds, then I{t) is the price index of corporate 
and Treasury bonds. If s(f) consists of a specific portfolio of equities, 
then I(t) is the S&P 500 price index. For fixed income securities, the 
yield would be based upon the yield curve of Treasury securities 
times a risk premium. Coefficient (3 describes the current variation 
in the price of the securities relative to the movement in the relevant 
overall market index. The change (3A7 is the market risk that can 
result from changes in monetary and fiscal policy that produce sudden 
and substantial rises in interest rates. 

The second element of the net price change is e^t + 1), the 
portfolio specific risk. It is the change in the relative price of the 
portfolio not associated with changes in the market index. If the 
earnings of a particular firm are significantly lower than usual, for 
example, then e, will be negative; and its price will decline relative 
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to its historical relation to the market index. In the case of fixed 
income securities, the dealer may believe that the current risk premium 
relative to the Treasury securities yield curve is too high and that it 
will decline. This means that the relative price of the bond will rise, 
which is a subjective 6] that is positive. The dealer may not in fact 
be better able to evaluate the relative price risk e : than is the market. 
He hopes that a combination of the relative price change EX plus 
commissions and spreads, V(s), will lead to a profitable transaction. 
The Ej embodies the security specific risk and return. Separating the 
overall price risk (Ap) into its market risk (PAT) and specific risk (EX) 
gives equation 2 and equation 6. 

The dealer quotes a price, p(t), so that the expected profit, VJs(f)] 
+ {Etp(t + 1) - p(t) [1 + r(t)]} s(f) is positive. If the market index 
is not expected to change, E(AT) = 0, the dealer expects to profit 
from (Ee-,)s(t) + V[s(f)], the sum of his ability to purchase under
valued (or sell overvalued) securities plus the commissions or spreads 
V[s(t)]. 

Equation 2, abbreviated as (3) is applied to transactions in fixed 
income securities and equities and in both the primary and secondary 
markets. The sources of variation, the variance of the market index 
(var AT) and the variance of relative price changes (var e-,) differ in 
each case. As a result, the effectiveness of hedging is different in 
each case. 

p (t + 1) - p(t)[l + r(f)] = (3{/(f + 1) - 7(f)[l + r(t)]} + 6 l(r + 1) (2) 

Ap = (BAT + El (3) 

The dealer's profit equation 1 becomes equation 4, using equation 
2, and is abbreviated as (5). 

TrN(f + 1) = {(3[T(f + 1) - I(f)(l + r(t)] + eiV + l)}s(f) + V[s(r)] (4) 

TrN(t + 1) = ((3A7 + El)s(t) + V[s(t)] (5) 

A dealer must carry inventories because they are an essential 
part of his business of servicing customers. At any time there are 
two independent risks on his inventory: the market risk measured 
by the variance of (3AIs(f) and the independent portfolio specific risk 
measured by the variance of Eas(0. The overall risk is equation 6. 

var Ap = p2 var Al + var E1 (6) 

For a high-grade fixed income security in either the primary or 
the secondary market, the market risk (var AT) dominates the relative 
price risk (var EX) because the risk premium relative to Treasury 
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securities is relatively constant. Therefore, the price of a high-grade 
corporate fixed income security varies almost proportionately with 
the price of a comparable Treasury issue. For lower grade corporate 
fixed income securities, the risk premium relative to treasuries is not 
relatively constant but depends upon the likelihood that full debt 
servicing, which varies with the fortunes of the corporation, will be 
made. Hence, var E^var Ap is higher for low-grade than for high-
grade fixed income securities. 

In the equity market, there is a basic difference between the 
situation facing the equity underwriter (primary market) and the 
stock block trader (secondary market). The stock block trader acquires 
a net portfolio, s(t), during the day, which consists of n securities. 
Let there be N securities in the stock index the returns of which are 
Apj, Ap2, . . ., Ap„, . . ., ApN. At any time, t, let the return on the 
index be AT(f), which is the mean of the returns on the N securities. 
The variance of the returns on the N securities is CT2 = E(Ap, - AT)2. 

If the sample of stocks acquired by the stock block trader were 
a random sample of the stocks in the index, then the return on the 

sample (portfolio) of n securities Ap = - 2n
i=i Ap, would be an unbiased 

estimate of the return on the index. 

E(Ap - AT) = 0 (7) 

In this case p in equation 2 is unity and E(EJ) is zero. 
The variance of the return on the portfolio of n securities is just 

the variance of a sample mean around the population mean. 

CT2 (N - n\ 
E(Ap - AT)2 = var e, = - [jT^Tj) (8) 

The closer the composition of the portfolio is to that of the index 
(that is, the closer n is to N), the smaller the variance of the difference 
between the return on the portfolio less the return on the index will 
be. 

A stock block trader acquires a large sample of stocks (large ri) 
during the course of a day. An equity underwriter manages only a 
few issues at a time (small ri). It follows from equation 8 that, if the 
samples were random, the variance of the return on the portfolio 
less the return in the index is much larger for the equity underwriter 
than for the stock block trader. The difference is the portfolio specific 
risk, var E-,. Hence, var e^var Ap is much larger for the equity under
writer than for the stock block trader. 

In general, a correlation of the return on a portfolio, Ap, on the 
return on the index, AT, will yield a coefficient of determination of 
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R2. This is the variance of Ap accounted for by the variance of AT. It 
follows from equation 3 that 

^ = 1 - R2 (9) 
var Ap 

For high-grade corporate fixed income securities, the correlation 
of the bond price with that of the Treasury security index is very 
high. For a stock block trader, the correlation of the value of the 
stocks acquired with the S&P 500 index is high. For an equity under
writer, correlation of the price of the issue handled with the S&P 
500 index is poor. 

Even before the development of futures markets in government 
bonds and stock indexes, dealers were able to hedge the downside 
market risks on their temporary portfolios. Large dealers engaged in 
homemade hedging. Dealers created a portfolio of securities that 
approximated the market index, either of corporate fixed income 
securities or equities. The hedging portfolio was constructed to have 
a p of unity, although to reduce transactions costs it contained fewer 
securities than are in the index. This surrogate portfolio was sold or 
purchased as a means of hedging the market risk. 

Dealers would sell part of the surrogate portfolio in anticipation 
of a decline in the market index. Alternatively, a government bond 
dealer who was or was expected to be offered a specific portfolio of 
treasuries by customers would try to short long-term bonds, which 
are the riskiest of the treasuries. He would short some of the bonds 
or a surrogate portfolio of bonds. At time t + 1 when the portfolio 
of securities s(t) is sold at price p(t + 1), the dealer repurchases the 
surrogate portfolio. Insofar as the change in the value of the hedging 
portfolio is close to the change in the value of portfolios acquired 
from accommodating customers, the homemade hedging has reduced 
the riskiness of the dealer's position resulting from movements in 
the market index. 

This homemade hedging procedure has several problems, which 
account for its limited use. First, only large dealers could assemble 
and maintain a hedging portfolio that is a good approximation to 
the market index. Second, transactions costs of selling the many 
different securities composing the homemade hedging portfolio 
severely reduce the profit margin derived from the commissions, 
spreads, and returns V[s(t)] earned on the portfolio of transactions. 
Suppose that $10 million of equities p(t)s(t) are hedged by selling the 
homemade hedging portfolio. The average share price for the S&P 
500 index is $41, so that 243,902 shares are involved in the homemade 
hedging. Under the assumption of ten cents a share commission, 
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the round trip transactions costs would be $24,390. Such large trans
actions costs cut into the commissions, V[s(f)], earned by the dealers. 
Third, for government bond dealers, the interest rate on long-term 
government bonds exceeds the yield on the shorter maturities that 
are purchased with the proceeds of the short sale. Moreover, a fee 
which may range as high as Vz percent must be paid to borrow 
securities. Short sales are often quite expensive. Fourth, insofar as 
a hedging portfolio of equities in the secondary market is used, 
selling equities is difficult in a declining market because the stock 
exchange restricts the ability of specialists to sell when the price is 
declining (the "downtick" restriction). 

Dealers' Uses of Futures. Futures markets in Treasury securities and 
stock indexes fundamentally changed the modus operandi of dealers 
and facilitated risk management. The reason dealers hedge is to 
protect themselves against market risk while they assume the port
folio specific risks at very low transactions costs. 

To hedge against the market risk, var (AT), on a portfolio of 
securities s(f) purchased ( + ) or sold ( - ) , quantity x(t) units of a 
homogeneous futures contract are sold ( + ) or purchased ( - ) . Futures 
contracts that mature at time T ^ t + 1 are sold at price fT(t). At 
time t + 1, when the portfolio s(f) is sold at price p(t + 1), the 
futures contracts are repurchased at price fT(t + 1). Transactions 
costs on the futures contracts are T[x(f)]. The profit equations with 
futures -rr(f + 1) are equation 10 or 11. 

ir(r + 1) = {p(t + 1) - [1 + r(t)] p(t)} s(t) + V[s(t)] (10) 

- lfT (t + 1) - fr (t)]x(t) - T[x(t)] 

IT = sAp + V(s) - xAf - T(x) (11) 

The advantages of futures over homemade hedging are considerable. 
First, considerable transactions costs are saved since the homoge
neous futures contract is in a large denomination. Suppose that the 
$10 million portfolio of equities mentioned above is hedged by selling 
futures contracts on the S&P 500 index. If the S&P futures index 
were trading (in 1983) at 140, then each futures contract would have 
a value of $70,000 (500 x 140). The dealer could sell 143 contracts 
against the $10 million portfolio. The transactions cost is $15 per 
futures contract. On a round trip transaction the commissions would 
be $4,290 ($15 x 2 x 143). This figure is only 17 percent of the 
commissions involved in the homemade hedging described above. 

Second, there is considerable leverage in dealing with futures. 
For a hedger, a 3 percent margin is required; and, for a speculator 
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in the futures contracts on the S&P 500, an 8 percent margin is 
required. Collateral on the initial margin can be posted in the form 
of Treasury bills, with no loss of interest. A dealer has no need to 
tie up scarce capital in a surrogate portfolio to the market index, as 
he does with homemade hedging. 

Third, the futures market in the broad-based instrument has 
depth, breadth, and resiliency, which few cash markets possess. 
Dealers need not worry about affecting the market prices with their 
purchases and sales. In selling the surrogate portfolio, since some 
of the securities are infrequently traded or have thin markets, the 
dealer may be affecting the market price to his disadvantage. This 
market power vitiates the usefulness of homemade hedging. Insofar 
as futures trading in the stock index is concerned, no restrictions 
about selling in a declining market exist. 

The structural equations. In equation 10, the dealer hedges against 
market risk (the AT term and associated variance) by selling x(t) of 
broad-based futures contracts for fT(t) dollars per contract, which 
mature at subsequent time T ^ t + 1. At time t the prices of the 
portfolio p(t + 1) and the futures contract fT(t + 1) that will prevail 
at t + 1 are unknown. When the portfolio of securities s(f) is sold 
at time f + 1, the dealer repurchases the futures contract at price 
fT(t + 1). 

Equation 2 or 3 states that the change in the price of the portfolio 
net of financing costs Ap consists of two independent parts. One is 
the market risk, pAT, whereby the price of the portfolio changes with 
the price of the market index. The second part, elr represents changes 
in the price of the portfolio relative to changes in the index: E : = 
Ap — PAT. This portfolio specific risk is assumed to be independent 
of the change in the market index. 

Dealers use futures markets to eliminate market risk by utilizing 
two relations schematized and discussed below. 

portfolio specific e-, > Ap * l\v «-
P 

1 
AT market 

basis E2 * A/ • 

The change in the price of the portfolio Ap is related to the 
change in the market index AT as described by equation (2) or (3) 
above. Selling a stock index future is like selling the entire S&P 
500 index with very low transactions costs and without affecting the 
market prices of the underlying securities. Selling a Treasury-bond 
future is like selling a high-grade corporate bond with a constant 
risk premium relative to the Treasury, with very low transactions 
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costs and without affecting bond prices. A relation exists between 
the change in the price of the futures, A/r = fT(t + 1) - fT(t), and 
the change in the market index, AT. The latter, described by equation 
12, concerns the differential between the futures price, fT(t), and the 
underlying index, I(t), on which the futures is based. This differential 
is approximately equal to the expected net carrying cost, Etr(t, T), 
from time t to maturity date T. The latter consists of the known one 
period net carrying cost, r(t) from t to t + 1, plus the expected net 
carrying costs, Etr(t + 1, T), from t + 1 to maturity at T. The "no 
arbitrage" relation is shown by equation 12. 

/T(f) = 1(f) [1 + Etr(t, T>] = 1(0 [1 + r(t) + Etr(t + 1, T)] (12) 

Consider several cases of this equation. First is the conventional 
textbook case where, say, 1(f) is the cash price of a Treasury bond 
and fT(t) is the price of a Treasury-bond future. The cash bonds can 
be purchased for I(t), and the net financing costs from f to T are 
r(t, T). It financing could be arranged at time t over the interval to 
T, then arbitrage would ensure that the basis fT(t) — I(t) is equal to 
the net financing costs, r(t, T)I(t), or the direct financing costs that 
are based upon the Treasury-bill rate or the repurchase argument 
(REPO) rate over the period less the interest received on the Treasury 
bonds. 

A second case concerns the relation between the futures price 
of a government bond, fT(t), which matures at time T, and the index 
of corporate bonds, Ic(t). There is a price (yield) differential denoted 
by 8(f) between a corporate and a Treasury bond, which reflects 
differential risk: 

I(t) = Tc(0 + 5(0 

Then the relation between the futures price on a government bond 
and a corporate bond is equation 13. 

m = [Tc(0 + 8(0] [1 + Etr(t, T)] ( 1 3 ) 

= IW) + 8(01 [1 + r(t) + Etr(t + 1, T)] 

Both the net carrying costs r(t, T) from t to maturity at T and the 
yield or price differential 8(f) between corporate securities and 
government securities vary over time. 

Third, let I(t) be an index (for example, S&P 500) of stock prices 
and fT(t) be the price at time t of a futures contract on that index, 
which matures at time T. At maturity, the futures price fT(T) is set 
equal to the index T(T). The expected net financing costs E,r(t, T) 
from t to T are equal to the interest rate on Treasury bills less the 
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forecast dividend flows from the securities constituting the index. 
These dividend flows are not known with certainty at initial date t. 

Professional arbitragers, dealers, and funds hold the index funds 
or approximations to the index. These institutions can buy either the 
index fund for T(f) or the future for fT(t). If they buy the index fund, 
they expect the cost to be T(f) [1 + Er(t, T)]. To buy the futures costs 
them fT(t). In each case, at time T, their position is worth the same 
amount fT(T) = I(T). By arbitraging between these two alternatives, 
they tend to produce an approximation to equation 12. 

Merrill Lynch Investment Strategy Department found that, using 
r(t,T) as the risk-free Treasury-bill rate less the forecast dividend 
rates, equation 12 is a good but not a perfect description. There were 
arbitrage opportunities on both the near and the deferred contract. 
Table 3-3 indicates a frequency distribution of the magnitude of 
percentage deviations between the theoretical (the right side of equa
tion 12) and the actual (the left side of equation 12) price of the S&P 
500 futures. Transactions costs are approximately 0.5 percentage points. 
In 30 percent of the cases on the deferred contract, for example, the 
degree of mispricing ranged above 0.58 percent. In 10 percent of the 
cases, it ranged from -0 .63 percent to -1 .23 percent. Mispricing 
net of transactions costs occurs in 40 percent of the cases in the 
deferred contract and 30 percent in the nearby contract. 

The relation between the change in the futures price A/T = fT(t 

TABLE 3-3 
DISTRIBUTION OF PERCENTAGE MISPRICING OF STANDARD & POOR 

FUTURES: DECEMBER 20, 1982, TO AUGUST 17, 1983 

(percent) 

Decile 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Nearby 

High 

1.73 
0.64 
0.35 
0.15 
0.01 

-0 .09 
-0 .23 
-0 .34 
-0 .50 
-0 .87 

Contract 

Low 

0.65 
0.36 
0.16 
0.01 

-0 .07 
-0 .22 
-0 .32 
-0 .49 
-0 .80 
-1 .42 

Deferred 

High 

2.60 
1.32 
0.88 
0.56 
0.33 
0.18 
0.05 

-0 .03 
-0 .21 
-0 .63 

Contract 

Low 

1.33 
0.95 
0.58 
0.37 
0.21 
0.06 

-0 .02 
-0 .21 
-0 .57 
-1 .23 

SOURCE: Carmine J. Grigoli, Pricing of Stock Index Futures (Merrill Lynch Capital Markets, 
1983). 
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+ 1) - /T(0 and the net change in the market index AT = I(t + 1) 
- 1(0 [1 + r(0] is now shown. Take first differences of equations 
12 and derive equation 14, abbreviated as equation 15. 

Mt + 1) - fiit) = {I(t + 1) - 1(0 [1 + r(t)]} 

+ [I(t + l)Et + lr(t + 1, T) (14) 

- T(0 Etr(t + 1, T)] 

A/ = AT + E2 (15) 

There are three components to deviation E2 between the change 
in the futures price A/ and the return on the index AT. First is the 
mispricing of the futures contract: the existence of arbitrage profits. 
In the early days of futures trading, this element was significant; 
and it enabled institutional investors to outperform the index. At 
present, the profits from mispricing are much smaller. Second are 
the effects of unexpected changes in the yield curve (the second 
element in equation 14) upon the more distant future. An unexpected 
rise in the yield curve at time t + 1 will raise the price of the future 
fT(t + 1) relative to the value of the index. When the maturity date 
T coincides with t + 1, this component will be zero. Third, where 
T is the index of corporate fixed income securities and / is the price 
of a Treasury-bond future, the variations in risk premium 8 (in equa
tion 13) are also contained in the E2 term. 

The variance of the change in the future is equation 16, when 
AT and E2 are independent: 

var A/ = var AT + var E2 (16) 

Substitute equation 15 describing the change in the futures price 
into profit equation 10 or 11 to obtain equation 17 for the profits of 
a dealer who just purchased portfolio s(t). This is the crucial equation 
for an understanding of dealer behavior. 

ir(f + 1) = [s(0P - x(f)] AT + e lS(0 - e2x(0 + V[s(t)] - T[x(t)] (17) 

market portfolio basis deterministic 
risk specific risk risk 

Expected profits Err are equation 18, and the variance of profits 
is equation 19, when AT, ev and e2, are independent. 

E-rr = (sp - x)EAT + SEEJ - xEe2 + V(s) - T(x) (18) 

var TT = (sp - x)2var AT + s2 var et + x2var E2 (19) 

where time subscripts are to be understood. 
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The dealer who has acquired portfolio s(f), which he plans to 
sell to other customers as soon as possible, faces three risks. First, 
there is the market risk generated by AT, changes in the market index 
of securities. Dealers who purchased portfolios of corporate bonds 
just before the change in Federal Reserve policy in October 1979 
would have suffered losses from the fall in corporate bond prices, 
regardless of how astutely they estimated the relative prices of the 
issues they purchased. Second, there is a portfolio specific risk, elr 

which concerns the price of the portfolio relative to its historic relation 
to the market. The dealer's judgment involves purchasing under-
priced securities and selling overpriced securities. The dealers spec
ialize in taking this type of risk, and they hope that, combined with 
the commissions and spreads, 6^(0 + ^[s(0] w m be positive. In 
periods of high interest rate volatility, the portfolio specific risk ej is 
overwhelmed by the market risk in the case of high-grade corporate 
bonds in either the primary or secondary market or in a portfolio of 
many equities acquired for a short time by the stock block trader in 
the secondary market. This is not generally the case in the under
writing of a new stock issue. Third, when the dealer uses the futures 
market, he faces basis risks e2 concerning changes in the futures 
price relative to net changes in the market index. These risks are 
primarily due to unexpected changes in the yield curve. To facilitate 
the exposition, the three risks (var AT, var e,, var E2) are assumed to 
be independent. That is, the sum of the covariances are assumed to 
be relatively small compared to the sum of the variances. The aim 
of the dealer is to select the optimal temporary inventory s(0 and 
amount of futures x(t) sold ( + ) or purchased ( - ) . These quantities 
change from day to day, if not more frequently. 

Optimizing decisions. Dealers have great aversion to risk, despite 
the fact that they are professional risk bearers. Penalties for large 
losses, which may lead to bankruptcy, weigh more heavily than do 
rewards for large gains. Their behavior can be understood by model
ing their decisions as if they were maximizing the expectation of a 
concave utility function of profits from their current transactions. 
Equation 20 describes a general class of expected utility ELT(TT) func
tions, where a is the coefficient of risk aversion of the dealer. 

Max ELT(-rr) = Err - % a r -rr (20) 
s,x 2 

where E-rr is expected profits (equation 18) and var ir is the variance 
of profits (equation 19). The control variables are the inventory s(t) 
and amount of futures x(t). 
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The portfolio of transactions is held for a short time, and daily 
profits are associated with different portfolios. Divisions of the firm 
operate independently. The stock block, corporate fixed-income and 
government-bond divisions make split-second decisions and do not 
coordinate their transactions. They have no time to do so, and each 
dealer tries to unwind his transactions as soon as possible. Insofar 
as he cannot do so, he has an inventory management problem modeled 
by equations 18 and 19. 

Two equations are derived from the maximization of expected 
utility (equation 20) with respect to the temporary inventory, s(f), 
and the amount of hedging, x(t). Their simultaneous determination 
provides the optimal values of the inventory, s(f), and hedge ratio, 
x(t)/s(t). It is instructive to examine these equations separately before 
considering their interaction. 

The Effectiveness of Hedging by Different Types of Dealers. The 
optimal amount of hedging enables dealers to hedge market risks 
and permits them to concentrate upon trying to profit from "distor
tions" in the relative prices of securities. The effectiveness of hedging 
is negatively related to the portfolio specific risk, y1 = var Ej/var AT, 
and basis risk y2 = var e2/var AT, both relative to the market risk 
var AT. When these two ratios are high, hedging is not effective. 
Because ratio -Vj is high for equity underwriting, dealers in equities 
in the primary market do not hedge in the futures market. Because 
ratio yx is low for dealers in high-grade corporate fixed incomes, 
those dealers actively use the futures market for hedging. Ratio y2 

is high if hedging is done in distant futures; therefore, deferred 
futures are inferior to the nearby future as a hedging instrument. 

The variance of profits is equation 19. It is convenient to consider 
variable y, the ratio of the variance of profits (var TT) to the variance 
of the market index (var AT), which is graphed in figure 3 -3 . 

= ^ £ J L = ( s p _ x)2 + S2yi+ X2l2 (21) 

var AT 

7i = var Ej/var AT = portfolio specific risk/market risk (22) 

v2 = var E2/var AT = basis risk/ market risk (23) 

Equation 21 is a quadratic in x, the futures position. If there 
were no use of futures markets such that x = 0, ratio y would be 
the vertical intercept ON or equation 24. 

y(x = 0) = (sp)2 + s2
7 l (24) 
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FIGURE 3-3 
THE RELATION BETWEEN RELATIVE RISK AND HEDGING 

y = var -rr/var Al 

sW + 7: 

sW 
72 

1 +72 
+ 7i 

1 + y2 

The value of x associated with minimal risk is x = xmin in equation 
25. 

(25) 
1 + 7 2 

When the amount of hedging x equals xmin, then the value of y 
is minimal at ymin in equation 26. This is point M in figure 3-3 . 

ymin = (sp)2 ~ ^ - + S2
7l 1 + 7 2 

(26) 

The maximum reduction in risk resulting from hedging is to 
reduce y from the no-hedge point N to the minium risk point M. 
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The maximal percentage reduction in risk denoted MRR, ratio 
NM'/ON in figure 3-3 is equation 27: 

x m n NM' 
MRR = W (27) 

R2 

maximal percentage risk reduction (1 + 72)(P
2 + 7i) 

A special case of equation 27 is one where there is no basis risk 
72 = 0. Then the maximal percentage reduction in risk is MRR = 
P2/(P2 + 7J ) . This can easily be related to Louis Ederington's formula.4 

When there is no basis risk then equation 15 is A/ = AT and var A/ 
= varAT. Then the net change in the price of the portfolio Ap can 
be written as Ap = pA/ + ea. If the correlation between Ap and A/ 
is denoted by R, it follows that R2 = p2/(p2 + yj.5 

Hence, equation MRR = P2/(p2 + 7i) is identical to Ederington's 
formula for the maximal risk reduction through hedging when there 
is no basis risk. 

The advantage of equation 27 over Ederington's R2 formula is 
that the determinants of R2 are explicitly brought out in 27 as compo
nents of structural equations. Thereby one can understand on a 
theoretical level the usefulness of hedging, that is, where it will or 
will not be used. 

The optimal futures position x = x" is equation 28. It is derived 
by optimizing equation 20 with respect to x(t). 

1 1 E(A/T) - T(x) 
x*(t) = ps(0 ; „ ' x 4l 28 

w l + 72 a (1 + 72) var AT 
since var (A/T) = (1 + 72) var AT. 

Equation 28 indicates the hedging and speculative aspects of the 
use of futures. The first term in the equation is the optimal hedging 
that would be done if the futures price were not expected to change 
by more than the transactions costs. Then the optimal amount of 
hedging is equal to the amount that leads to the minimal risk 
x = xmin. This occurs because of equation 15 in which the coefficient 
of AT is unity. Under these conditions, fraction p/(l + 72) of the cash 
position s(0 is hedged in the futures market. The greater the basis 
risk 72, the smaller will be the fraction hedged. The greater the p, 
the responsiveness of the price of the portfolio to changes in the 
market index, the greater the fraction hedged. 

The second term in equation 28 is the speculative term. It is the 
optimal position in the futures market that would be taken if the 
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dealer had no position in the cash market. Position x*(t) would be 
long (short) if the futures price were expected to rise (decline) by 
more than the transactions costs. The risk on a pure futures trans
action, var (A/T), is the denominator of the second term, using equa
tions 16 and 23, that is, var A/ = (1 + 72) var AT. Thus the pure 
speculative element is the expected return net of transactions costs 
divided by the product of risk and risk aversion. 

Equations 27 and 28 explain why futures are used by dealers in 
fixed income securities in both the primary and secondary markets 
and by stock block traders in the secondary market and why they 
are not used in equity underwriting. These equations also explain 
what are, and are not, fruitful uses of futures by dealers. 

High-grade corporate fixed income securities bear interest rates 
that are linearly related to the interest rates on Treasury securities 
of comparable maturities. A dealer prices a corporate bond issue on 
the basis of the yield curve on Treasury bonds. By hedging with a 
Treasury-bond future, the dealer knows that the correlation between 
the change in the net price of the corporate bond, Ap, and the change 
in the price index of a Treasury bond, AT, is very high. The issue 
specific risk, var E^ is very small compared with the market risk, 
var AT. In equation 27, yx is very small. Insofar as hedging is done 
in the nearby contract, the basis risk 72 is also very small. Hence, 
point M in figure 3-3 is close to the x axis, and almost all of the risk 
can be eliminated through hedging. 

A different situation exists in the underwriting of corporate equi
ties. The earnings of a particular corporation have a high variance, 
they are very difficult to predict. Earnings are affected by the quality 
of management of the corporation, the fortunes of the industry, and 
the course of the economy. The third factor would be reflected in 
the movements of the S&P 500 index. Hence, EX reflects the first two 
factors. Changes in the stock price, for that reason, are poorly corre
lated with changes in the net price of the index. Formally, var Ej is 
high relative to var AT. This means that parameter 71 = var E^var 
AT is high or the regression coefficient p in equation 3 relating Ap to 
AT is close to zero. Consequently, hedging is not effective in the 
underwriting of equity. The futures market is not used in stock 
underwriting because the major risk is the issue-specific risk, var sl7 

rather than the market risk, var AT. Graphically, point M' is not far 
below point N in figure 3-3; in other words, M'N/ON is quite small. 

A different situation prevails in the secondary market for equities 
from the viewpoint of the stock block trader. The stock block trader 
purchases and sells many different issues during the course of a day; 
and s(0 should be interpreted as a vector of securities. On one 
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particular issue, the relative price risk is high compared with the 
market risk. When one considers the entire portfolio of purchases, 
one sees significant negative covariances between the relative price 
risks. Consequently, the major risk that a stock block trader faces is 
the market risk. Put another way, during the course of a day, the 
stock block trader may acquire a large sample (portfolio) of stocks 
that has a fair similarity to the market index. If in equation 8 n is 
close to N, the average price of the sample (portfolio) is correlated 
with the market index (see equation 9). By selling a futures on the 
S&P 500 index, the stock block trader is in effect selling the index; 
and he thereby avoids the market risk. His yt is relatively small; 
therefore, distance NM'/QN is large in figure 3-3 . 

A specific set of examples can be given. These are estimates of 
equation 6, var Ap = p2 var AT + var EX, for portfolios consisting of 
n securities from the New York Stock Exchange. 

Number n of 
securities 

1 
2 

10 
20 

R2 --= P: 2 var AT/var Ap 

0.300 
0.462 
0.811 
0.896 

The left column lists the number of securities and the right column 
is R2 = p2var AT/var Ap, the proportion of total risk due to the 
market.6 The maximal risk reduction to be achieved by hedging MRR 
is this R2 when there is no basis risk. An equity underwriter handling 
one issue on a given day can avoid 30 percent of the risk by hedging 
in a broad-based index. A stock block trader handling twenty stocks 
on a given day can avoid 90 percent of the risk. 

A question arises whether the stock block trader or the equity 
underwriter would use futures on subindexes in his risk management 
operations. The answer is that such futures are not very useful to 
the stock block trader but can be useful to someone who specializes 
in a subset of securities. Consider a hypothetical situation in which 
a stock block trader can use a futures in every single security that 
he purchases or sells. If he hedges each of his purchases with the 
corresponding future, then he is incurring very large transactions 
costs and, in effect, disposing of each security immediately via a sale 
of futures. The stock block trader operates on a sufficiently large 
scale that he has the ability to influence the market price. He would 
then be influencing the futures price. As a result, he has gained 
nothing by hedging rather than selling the securities immediately in 
the cash market. The crucial aspect of futures is the liquidity of the 
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market: the ability of the dealers to buy and sell large quantities 
without affecting the price. The more specific the future, the closer 
it is to the cash market; and hence the futures market loses its 
liquidity. Moreover, transactions costs rise as they do in the home
made hedging case described previously. 

During the course of a day a municipal bond dealer acquires a 
sample of the municipal bond index. If there were a futures contract 
on a municipal bond index, the dealer would be sensible to hedge 
the market risk on the population of municipal bonds with a futures 
contract on the municipal bond index. The correlation between the 
average price of his portfolio of municipals and the municipal bond 
index would be high: var Ej/var AT = y-, would be low. Hedging 
would be quite effective. 

Subindexes in equities could be useful to the stock block trader 
but not useful to the equity underwriter for the following reason, 
seen mathematically in equation 8. If the stock block trader has been 
dealing in many equities in the industry, then he can avoid the 
industry specific risk by hedging in the industry subindex and still 
have liquidity. The equity underwriter handles few issues at a time 
and faces the corporation specific risk, which relates to the quality 
of management of the corporation. His n is quite small, so that 
7J = var Ej/var AT is high for the equity of a specific corporation. 

Hedging of high-grade corporate fixed income securities is feasi
ble because the probability of failure to service the debt is small. 
Hedging of an equity of a particular corporation cannot eliminate 
the high variance of the earnings of a particular corporation due to 
the quality of management: yx is high. Hence, the equity underwriter 
is unlikely to be attracted to futures. 

The advantages of futures markets for dealer risk management 
are as follows. There are low transactions costs because of economies 
of scale. Since the same futures contract is used by dealers to hedge 
market risk on a heterogeneous collection of securities, the market 
is very liquid, and no dealer can affect the market price. The hedging 
of market risk does not preclude the dealer from profiting from 
relative price distortions. There is a high correlation between the 
price of a futures contract on an index and the average price of a 
large sample of underlying securities, so that market risk can be 
diversified away. If a subindex futures contract is narrowly based, 
it does not have the first three advantages and hence is of limited 
use to dealers. A futures contract on the index is an inexpensive way 
of buying or selling a representative sample of the underlying secu
rities without affecting market price. 

The speculative component of futures transactions is E(A/)/a var 

152 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



JEROME L. STEIN 

(A/) in equation 28. It is the expected return per unit of risk on a 
futures contract divided by the coefficient of risk aversion. Different 
dealers have different coefficients of risk aversion. Highly risk-averse 
dealers (those with large values of a) use futures primarily for hedg
ing. Their sales of futures x(t) are equal to the first term in equation 
28. Those who are less risk averse also use futures as a speculation 
on price change. Their sales of futures x(t) may be closer to the 
second term in equation 28. For these reasons, equations 27 and 28 
capture the essence of dealer transactions in futures. 

Futures Markets and the Cost of Capital. 

The inventory investment demanded. The optimum inventory invest
ment by the dealer during a period of time can now be derived. It 
is the penultimate step in deriving the cost of capital. 

The optimum portfolio of securities that the dealer has on balance 
acquired by accommodating his customers and that he continues to 
hold at the end of the day is his inventory investment. It is derived 
from the simultaneous solution of equations 18, 19, and 20 above. 
Continue to consider the case where the basis risk is a negligible 
fraction of the market risk and neither the futures price nor the index 
is expected to change,7 so that the optimal hedge ratio is p in equation 
28. 

Assume E (AT) = 0, E(e2) = 0, E(A/r) = 0 

72 = var E2/var AT is negligible 

Since the optimal value of xls under the above assumptions is p, the 
expected profit and variance of profit are equations 29 and 30 respec
tively. 

ETT = SE(EJ) + V(s) (29) 

var rr = s2(var ex + P2 var s2) (30) 

The optimal cash position, s, occurs when the marginal expected 
profits, dE(ir)/ds, are equal to the marginal risk premium, (a/2)d var 
itlds. Then equation 31 is satisfied. 

E(El) + V'(s) = a(var El + P2 var E2)S (31) 

The marginal expected profits from inventory investment consist 
of two parts. (1) The relative net price of the portfolio is expected to 
appreciate by E(e1), relative to its systematic relation to the market. 
(2) The income earned from commissions and spreads, V(s), less 
costs is positively related to the portfolio of transactions. 
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The nonspeculative profit function V[s(0] is described by equa
tion 32 and marginal profits V[s(0] by equation 33. The nonspecu
lative profit function, V(s), is concave; or the marginal nonspeculative 
profit function, V'(s), is negatively sloped, for two reasons. First, 
total revenue rises at a slower rate than the volume of business 
because the dealer competes for business by offering more favorable 
commissions or spreads and because the dealer's purchases and sales 
affect market prices. That is, the dealer faces a negatively sloped 
demand curve relating volume of business to both market price and 
to commissions and spreads. Second, marginal costs of operation are 
positively related to the volume of business. 

V(s) = U - | sjs (32) 

V'(s) = v0 - i7,s (33) 

Term v0 is marginal profit when s = 0. It reflects the state of 
demand for dealer services and the cost of providing them; and vx 

reflects how the spread or commission must decline to increase the 
volume of business and the corresponding rise in marginal cost. 

Substitute (33) into (31) to derive the necessary condition for the 
optimal inventory. 

EEJ + v0 - v-,s(t) = a(var e1 + p2 var E2) S(0 ,OA\ 

marginal expected profit = risk premium 

When the optimal futures position is held the marginal expected 
profit rfErr/rfs and the risk premium, (a/2)d var -rr/rfs, are graphed as 
in figure 3-4. The term in parentheses in the risk premium is the 
risk per unit of inventory investment when the optimal hedge ratio 
P is used. 

For the optimal inventory of the dealer, s(t), we solve equation 
34 and derive (35). 

EE, + Vn 
s 0 = ; h : 35 

v1 + a(var Ej + p2 var E2) 
when it is assumed that: E(AT) = 0, E(E2) = 0 and 72 = var 
E2/var AT ~ 0. The expected return on the portfolio is E(Ap) = 
PE(AT) + E(E!) from equation 2 or equation 3. When E(AT) = 0, 
equation 35 can be written as equation 36. 

Ep(t + 1;Q - [1 + r(Q]p(Q + v0 

vx + a(var e1 + P2 var E2) s(o = „ , :.:..••. , L : i ^ w 

154 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



FIGURE 3-4 
OPTIMAL INVENTORY INVESTMENT WHEN AN OPTIMAL POSITION Is 

TAKEN IN FUTURES 

dEtx a d var IT 

ds 

NOTE: When the optimal futures position is held (given the assumptions), optimal 
inventory investment s(t) during the time interval is where the expected marginal 
profits EE1 + v0 - f j s(t) is equal to the risk premium a(var E, + p2 var E2) s(f). A 
rise in the risk rotates the risk premium line counterclockwise. This is fundamentally 
different from the "separation theorem." 

The dealer's inventory investment at the end of a day depends 
(1) positively upon the expected change in the relative price of the 
portfolio net of finance cost plus the marginal profit v0, (2) negatively 
upon the risk when the optimal hedge ratio is used, times the coef
ficient of risk aversion, and (3) negatively upon the reduction in 
commissions and spreads required to increase business. 

If there were no risk or risk aversion, then the optimal inventory 
investment is [E(EJ) + v0]/v-, or s0. With risk and risk aversion, the 
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optimal inventory investment is s :. As the degree of risk increases, 
the optimal inventory declines to s2. 

Previous writers allege that no connection between the cash 
position and risk exists, even when there is risk aversion.8 They 
derive a separation theorem, which states that when the firm can 
either sell its output forward at a predetermined price or sell it later 
at an uncertain price, then the quantity s(t) that will be "produced" 
is independent of risk and risk aversion. These elements simply 
determine the fraction of output hedged. 

Equation 35 or figure 3-4 for the optimal inventory investment 
s(0 is quite different from the separation theorem because s(f) also 
depends upon risk and risk aversion. As risk rises, s declines from 
Sj to s2. Unlike the separation theorem, the optimal hedge ratio in 
equation 28 when the futures price is not expected to change, [E(A/) 
= 0], is independent of risk and risk aversion. The reason for the 
different results is that those who use the separation theorem are 
describing a forward not a futures market. In a forward market, there 
is no risk. What is sold forward at a predetermined price is delivered 
at that price, and all risk has been eliminated on those transactions. 
A different situation exists when the dealer hedges by selling x units 
of futures contracts on a broad-based index. The futures on the broad-
based index do not correspond to the portfolio hedged. The dealer 
is not planning to deliver the broad-based index; the transaction is 
not forward. The risk that is eliminated by the optimal amount of 
hedging is the market risk (var AT) whereby the price of the portfolio 
varies with movements in the bond or stock market index. The 
remaining risks, as described by equation 30, are the risk of changes 
in the relative price of the portfolio (var e-,) and the risk of changes 
in the basis (var E2). By hedging in the futures market, the dealer 
hedges away the market risk by assuming the risk of changes in the 
basis. 

The rapidly growing futures markets are heavily used by dealers 
and are quite distinct from forward markets. In 1982, for example, 
the U.S. government securities dealers had the following positions 
in the cash, futures, and forward markets (in millions of dollars): 

$9,328 U.S. government securities 
Futures positions 

Treasury bills 
Treasury coupons 
Federal agency 

-2,508 
-2,361 

-224 
-5,093 
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Forward positions 
U.S. government 

securities 
Federal agency 

-788 
-1,190 

-1,978 

When there is no futures market, the optimal inventory invest
ment sN(0 satisfies equation 37. It is derived by maximizing equation 
20 with respect to s, using equations 18 and 19 and setting the futures 
position x equal to zero. The left side is dEnlds and the right side is 
(a/2)d var ir/ds. 

PE(AT) + E(6l) + V(sN) = asN(p2var AT + var 6 l) (37) 

When the expected return on the index net of carrying costs is zero— 
E(AT) = 0—then the optimal inventory position sN(t) is equation 38. 
It can also be written as equation 39, which is comparable to equation 
35. 

s m =
 £ ( £ i ) + ^o 

m ' v1 + a(P2 var AT + var El) 
(38) 

Ep(t + 1; Q - [1 + r(Q]p(Q + v0 

v-x + a(P2 var AT + var Ej) 
, n _ w T L, x., L± -r , v n n i , -r uQ 

SNV) - „, , _ , / Q 2 . „ _ A 7 , s (jy) 

The optimum temporary inventory, sN(t), that will be absorbed 
by the dealer when there are no futures markets depends upon the 
following factors. It depends positively upon the expected capital 
gain on the inventory net of financing costs, EAp = PEAT + EE], 
and upon the level v0 of commissions and spreads. It depends nega
tively upon vu the degree of market power that the dealer has in 
affecting price. The greater this market power, the smaller will be 
the dealer's purchases or sales per unit of time. The position depends 
negatively upon the product of risk aversion a and total risk p2 var 
AT + var e-,. 

An approximation to equation 38 was examined by Burton Zwick.9 

He examined the quarterly average of dealer net positions in Treasury 
bills and other securities maturing during a year and dealer spreads, 
during the period 1962:Q1 through 1974:Q4. The regressors were (a) 
the actual changes in interest rates; (b) the net carrying costs, meas
ured as the quarterly average of the federal funds rate less the three-
month Treasury-bill rate and (c) measures of variability in interest 
rates. His position variable is average inventory, whereas my s(f) is 
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the change in inventory during a short period of time. The actual 
change in interest rates is used as a proxy for the expected change 
in interest rates. 

Zwick's variables (a) and (b) reflect the numerator in equation 
38; and variable (c) reflects the denominator in that equation. He 
found the following relations. First, the average position was nega
tively related to the actual rise in interest rates. Second, the average 
net position was negatively related to net carrying costs. Third, the 
average net position was negatively related to the interest rate vari
ability during the four recent quarters; but it was not related to that 
variability during the past twenty-four quarters. Fourth, the spreads 
were positively related to the measures of variability. Interest rate 
variability affects the average position in the short run. In the longer 
run, it primarily affects the spread. 

A Comparison of Dealer Inventory Investment Function. The cost 
of capital is negatively related to the market prices of bonds or 
equities of the corporations. Using the above analysis of the dealer 
demand for inventory investment, the effects of futures markets 
upon the price of the portfolio, p(0, or cost of capital can be explained. 

The demand for inventory investment (s = 0) by dealers is 

equation 36 when the futures market is used optimally, and equation 
39 when there is no futures market. It is convenient to write these 
equations in inverse form and graph them in figure 3-5. 

When the futures market is used optimally, the inverse inventory 
function is equation 40, abbreviated as (41). It is curve FF' in figure 
3-5. 

= Etp(t + 1) + v0 _ [vx + q(var s t + P2 var e2)] 
W) 1 + r(t) 1 + r(t) S W l ' 

p(t) = A(t) - BF s(t) (41) 

The vertical intercept of the inverse demand curve A(t) is the 
present value of the expected price of the portfolio plus the marginal 
profit on the first unit acquired. This is the primary source of uncer
tainty. Graphically, the intercept term continually shifts up and down. 
The absolute value of the slope of the inventory investment demand 
curve BF(t) depends upon three factors. It depends upon the risk of 
the portfolio when the optimal hedge ratio is used. Components of 
this risk are the variance of the relative price, var slr plus the basis 
risk, p2 var E2. Note that (from equation 25) when the optimal hedge 
ratio is used, the market risk var AT has been diversified away. The 
absolute value of the slope also depends upon the coefficient a of 
risk aversion by dealers and on the degree of market power of a 
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FIGURE 3-5 
THE EFFECTS OF DEALERS UPON THE LEVEL AND VARIANCE OF 

SECURITY PRICES 

Ne t excess supp ly 
of securities 

NOTE: The excess supply of securities (excess demand for loanable funds) by nondeal-
ers is curve LF, LF' or LF" The inventory investment demand by dealers is NN' when 
there are no futures markets and FF' when the futures markets are used optimally. 
Transitory variations in the LF' curve, around its mean value LF, produce smaller 
price variations when dealers use futures markets optimally. 

dealer v1 in affecting the price. Both A(t) and B(t) depend upon the 
particular securities acquired by the dealer. 

Let s, of securities be offered to dealers during an interval of 
time. It could be a new issue of corporate fixed incomes, blocks of 
equity or an issue of government bonds. The aim of the dealer is to 
dispose of these securities to their customers as soon as possible. 

The present value of the price expected to prevail at time t + 1 
plus the marginal profit v0 determine the intercept 71(0- According 
to figure 3-5 , the dealer will bid price px giving the corporate treas
urer or the U.S. Treasury a cost of capital of 100 - p-,. Risk premium 
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A(0 - Pi reflects the risks of acquiring the particular portfolio plus 
the basis risk involved in hedging away the market risk. 

Contrast this with the situation in which there are no futures 
markets in the broad-based index. The inverse inventory function is 
equation 42, abbreviated as (43), based upon equation 39. It is curve 
NN' in figure 3-5 . 

= Etp(t + 1) + v0 _ [v, + a(var s t + p2 var AT)] 
P(> 1 + r(t) 1 + r(t) K) K ) 

p(t) = A(t) - BN s(0 (43) 

The difference between the dealer's inventory investment demand 
curve when there is a futures market in the market index (equation 
40) and when there is no such futures market (equation 42) is not 
so much in the intercept A(t), but in the slope BF or BN respectively. 
The slope represents the risk premium, risk aversion, and market 
power. When there is no futures market then the dealer must assume 
the market risk, p2 var AT, and the portfolio specific risk, var e^ 
When there is a futures market in the broad-based index, the dealer 
must assume the portfolio specific risk, var elr plus the basis risk, 
P2 var E2. A market risk is traded off for a basis risk. Since the basis 
risk is much smaller than the market risk, the absolute value of the 
slope of the dealer's demand curve for inventory investment is greater 
when there are no futures markets. Were portfolio s1 to be offered 
to the dealers (under comparable conditions during a given interval 
of time), the bid price would be p[. Risk premium A(t) - p[ would 
be demanded by dealers to compensate them for both market and 
portfolio specific risks. The cost of capital to the corporate treasurers 
or the government would be 100 - p[. 

There is also some effect of futures markets upon the intercept 
term A(t), which is the expected price Etp(t + 1) plus marginal 
nonspeculative profits. When there are no futures markets, the price 
discovery concerning the value of high-grade corporate bonds is done 
through the yield curve on government bonds. The interest rate on 
the corporate bonds will be the interest rate on a government issue 
of the same maturity plus a relatively constant risk premium. More
over, the expected interest rates on government issues at a subse
quent date, that is the implicit forward rates, can be inferred from 
the yield curve on treasuries. In this manner, the dealer can use the 
yield curve on Treasury securities to price corporate issues and to 
learn the market estimate Etp(t + h) of the price at time t + h. 

With futures in Treasury securities, the market obtains the same 
type of information concerning expected subsequent interest rates or 
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Etp(t + h). The main difference is that with futures, the yield curve 
is updated continuously and is readily available at practically no cost 
to all market participants. Futures permit continuous updating of 
A(t) in a readily available form, whereas the estimate of A(t) derived 
from the yield curve per se is not as current when there are no 
futures markets. Overall, however, the price discovery role of finan
cial futures is not that significant. 

The depth, breadth, and resiliency of the market. The effects of the 
dealers' uses of futures markets upon the macroeconomy can now 
be explained. Price p(t) at which dealers purchase or sell securities 
is negatively related to "the interest rate." Suppose that the face 
value of a bond is one dollar and the dealer is willing to purchase 
it for p dollars. The discount rate is 1 - p. If it were a zero coupon 

bond maturing in T years, the interest rate is ; = - In (1/p). Similarly, 

if the reproduction cost of a firm is one dollar and the dealer is 
willing to purchase the equity for p dollars, the q ratio is precisely 
p. In both cases, the rate of planned investment by firms is positively 
related to price p. 

Consider the demand for and supply of loanable funds by 
nondealers, items 1 through 5 in table 3-4. The demand for loanable 
funds is the supply of securities offered during a time interval. The 
supply of loanable funds is the demand for securities during a time 
interval. 

The excess supply of securities y(t) = I(t) + [G(t) - T(t)] + AL(t) 
- S(t) - AM(0, during a time interval, is negatively related to "the 
interest rate," or positively related to the level of security prices, p(t). 
It is drawn as the LF (loanable funds or excess supply of securities 
schedule) in figure 3-5 , and is equation 44 written in inverse form. 
Parameter u(t) reflects the shifts in the LF schedule, due to variations 

TABLE 3-4 

SUPPLY OF AND DEMAND FOR SECURITIES (LOANABLE FUNDS) 

DURING A SPECIFIC TIME INTERVAL 

Supply of Securities Demand for Securities 

1. I(t) = planned investment by firms 4. S(t) = savings 
2. G(t) — T(t) = government expenditures 5. AM(t) = change in 

less taxes = deficit supply of money 
3. AL(t) = change in demand for money 6. s(t) = dealer investment 

in inventories 
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in income, the productivity of capital, thrift, liquidity preference, or 
the government deficit. A transitory rise in the government deficit, 
for example, shifts the excess supply of securities curve from LF to 
LF'. A transitory rise in the money supply increases the demand for 
securities and shifts the excess supply of securities curve from LF to 
LF". 

p(t) = u(t) + ay(t) (44) 

The average value of the excess supply of securities curve is LF 
associated with an average value of u denoted by Eu = 0A(t) in 
figure 3-5. At this price (interest rate) 0A(t), the demand for and 
supply of loanable funds are equal, on average during the period. 
Dealers, on average, are neither investing or disinvesting in securi
ties. 

Dealers provide the securities marked with "depth, breadth, and 
resiliency." This phrase has been defined as follows: 

the market which is reflected on the order books of special
ists and dealers possesses depth when there are orders, 
either actual orders or orders that can be readily uncovered, 
both above and below the market. The market has breadth 
when these orders are in volume and come from widely 
different groups. It is resilient when new orders pour promptly 
into the market to take advantage of sharp and unexpected 
fluctuations in prices.10 

When a market has depth, breadth, and resilience, variations in 
portfolios offered or demanded do not lead to large price fluctuations. 
Figure 3-5 shows how the use of futures by dealers adds depth, 
breadth, and resiliency to these markets. 

Let the nondealer excess supply of securities vary from curve 
LF' to curve LF", around its mean of LF. If there were no dealers, 
the price of securities (interest rate) would vary from A' to A" to 
produce an equality between the demand for and supply of loanable 
funds. 

Dealers provide an inventory investment or disinvestment (see 
table 3-4, item 6) cushion for fluctuations in the excess supply of 
securities (items 1 to 5 or variable y[t]). Suppose that the government 
deficit that is being financed through securities exceeds its average 
value for the period and produces a transitory rise in the excess 
supply of securities curve to LF'. As the price declines below 71(0, 
the present value of the subsequently expected price, dealers would 
increase their inventories of securities. 

If there were no dealers, the price would decline to A". If dealers 
cannot use futures markets, their inventory investment function is 
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NN'. The price would temporarily decline to zx; and dealers' inven
tory investment would be s[. Risk premium A(t) - zx is the expected 
return over the financing costs. 

When dealers use futures markets optimally, the inventory 
investment function is FF' The transitory rise in the excess supply 
of securities to LF' leads to a price of px; and dealers' inventory 
investment is s1. Risk premium A(t) - px is the expected excess return 
over financing costs. The distance between the FF' and NN' curves 
(for example, p'xp\ or p2p2) is the decrease in risk premium resulting 
from the optimal use of futures markets. 

Graphically, it is obvious that the average price Ep = A(t) is not 
directly affected by the dealers' use of futures, or even by their 
existence. At this average price, the average demand for and supply 
of loanable funds are equal on average. The variance of the price of 
securities, however, is profoundly affected by the role of the dealers. 
If there were no dealers, the range of price variation would be from 
A" to A'. If dealers could not use futures markets, the range would 
be from zx to z2. If dealers used futures markets optimally, the range 
would be reduced from p1 to p2. 

Formally table 3-4 and equations 40 to 44 imply that the expected 
price Ep is given by equation 45 and the variance of the price, var 
p, is given by equation 46. 

Ep = A (45) 
var u . , , , , 

var p = j l = N'T7 (46) 

Since slope BF is less than slope BN (in figure 3-5 or equations 
40 and 42), the price (interest rate) variance is reduced by the dealer 
use of futures markets. Alternatively, the use of futures markets by 
dealers increases the depth, breadth, and resiliency of the market. 

The percentage reduction in the slope B of the inventory invest
ment demand of dealers can be immediately derived from equations 
40 and 42. 

BN - BF ap2(var AT - var E2) 

BN v-x + a(var ex + P2 var AT) 
(47) 

A particularly simple expression for the percentage decline in 
the slope can be derived from equation 47 by assuming that there 
is no basis risk, E2 = 0, so that equation 48 describes the relation 
between the change in the net price Ap and futures price A/ respec
tively, and that coefficient v-, is sufficiently small to be ignored. 

Ap = PA/ + EU since A/ = AT (48) 
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Then 

From equation 48, 

BF var AT 
= P2 7 - (49) 

var Ap 

var AT _ var A/ _ 
P2 r- = P2 7^ = P2./ (50) 

var Ap var Ap " 
where p^ is the correlation between Ap and A/. It follows that 

— » = PPf (51) 

Under the assumptions above, the percent reduction in the slope 
of the inventory investment function of the dealers is equal to the 
square of the correlation between the change in the net price of the 
portfolio purchased and in the change in the price of the futures 
contract used for hedging. 

The direct or impact effect of the dealers'uses of futures markets 
is to increase the depth, breadth, and resiliency of the market for 
securities. The price variance is reduced, but there is no change in 
the average price. 

In the remainder of this chapter, I show that futures markets 
also affect the nondealer excess supply of securities or net demand 
for loanable funds curve LF. Thereby the average price (interest rate) 
is affected. In particular, investment demand I(t) is increased, and 
the savings directed toward risky assets S(t) - AL(0 are also increased, 
as a result of the development of futures markets. These longer-run 
effects raise the rate of capital formation. 

Financial Futures and the Mortgage Market 

Investment in residential housing accounted for 55 percent of net 
fixed capital formation in 1983. Home mortgage borrowing accounted 
for 37 percent of the total borrowing by the private nonfinancial 
sector. The total mortgage debt was 178 percent of the total market
able interest-bearing public debt (see table 3-5). For these reasons 
the interest rates charged by mortgage bankers and savings and loan 
associations for home mortgages profoundly affect the aggregate rate 
of capital formation. 

Intermediate between the savings and loan associations and 
mortgage bankers, which lend directly to home buyers, and the 
capital market where private savings are offered are the Federal 
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TABLE 3-5 
THE IMPORTANCE OF HOUSING IN CAPITAL FORMATION, 1983 

Value 
> billions) Index 

108.0 
59.1 

322.9 
120.6 

1,024.0 
1,826.4 

100.0 
54.7 

100.0 
37.3 

100.0 
178.0 

Net fixed investment, total 
Net fixed residential, nonfarm investment 
Total borrowing by private, domestic, nonfinancial 

sector 
Home and multifamily residential mortgages 
Marketable interest-bearing public debt 
Mortgage debt outstanding 

SOURCES: Economic Report of the President, 1985, tables B-15, B-70, B-79; and Federal 
Reserve Bulletin (May 1984), table 1.57. 

National Mortgage Association (FNMA) and the Government National 
Mortgage Association (GNMA). The subject of this section is how 
the use of futures markets in treasuries by the FNMA has lowered 
the interest rates on home mortgages in relation to what they would 
have been if there were no facilities for hedging. Since a similar 
analysis applies to the effects of futures markets on the operation of 
the GNMA, the effects of futures markets on investment in residen
tial housing are qualitatively similar to the effects described in this 
section but quantitatively larger. 

The FNMA is a federally chartered, privately owned corporation. 
Its principal activity is the purchase of mortgages, primarily on resi
dential properties, which are held as investments. The FNMA is the 
nation's largest supplier of mortgage funds. On December 31, 1983, 
the FNMA owned a portfolio of $75.7 billion in mortgage loans (table 
3-6). Substantially all mortgage purchases are made in accordance 
with forward purchase commitments, which totaled $18.6 billion in 
1983. 

The FNMA has two sources of revenue: (1) the seller of a mort
gage generally pays a fee ranging from 1 to 3 percent of the commit
ment on a fixed-rate mortgage; and (2) the acquired portfolio earns 
a rate of return. Table 3-6 indicates the average yield on the portfolio. 

The FNMA acquires funds to purchase home mortgages by sell
ing its own securities in the capital market. These obligations are 
treated as U.S. agency debt in the market, supervised financial insti
tutions can invest in them without regard to legal limits imposed on 
investment securities. In this way the FNMA borrows in the capital 
market from institutions that would not otherwise invest in mort-
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TABLE 3--6 

SUMMARY OF F N M A OPERATIONS, 

1979 

Net mortgage portfolio 
($ billions) 49.65 

Commitments issued 
($ billions) 10.18 

Average yield on portfolio (%) 8.74 
Average cost of outstanding 

debt (%) 8.72 
Spread: yield minus cost (%) 0.02 
Net income ($ millions) 162 

1980 

55.74 

8.08 
9.20 

9.87 
-0 .67 
14 

1979-: 

1981 

59.85 

9.47 
9.82 

11.42 
-1 .60 

-190 

1983 

1982 

69.71 

22.11 
10.69 

11.39 
-0 .70 

-105 

1983 

75.67 

18.61 
10.70 

11.07 
-0 .37 
75 

SOURCE: Federal National Mortgage Association, Guide to FNMA Debt Securities, March 
1, 1984. 

gages (see figure 3-2). Table 3-6 shows the average cost of its 
outstanding indebtedness. It is correct to conceive of the FNMA as 
a huge savings and loan association that borrows in a national and 
international capital market and purchases heterogeneous mortgages 
from local mortgage originators. 

The FNMA's income is related to the mortgage fees and the 
difference between a weighted average yield on its portfolio and a 
weighted average of its borrowing costs. This spread has been nega
tive in recent years. Although its net mortgage portfolio grew at a 
rate of 11 percent per annum from 1979 to 1983, its net income has 
fluctuated greatly, from large profits to large losses. 

Savings and loan associations and mortgage bankers generate a 
relatively steady flow of new mortgage loans, which are offered to 
the FNMA. The savings and loan associations also make large sales 
(for example, $1 billion) of portfolios of long-term mortgage loans 
that were financed at low interest rates. They are trying to shorten 
the average duration of their portfolios. These large batches of old 
mortgages are offered to the FNMA at substantial discounts. Forward 
commitments to purchase the mortgages are usually on a three-
month basis. The required documentation causes a lag between the 
forward commitment and the subsequent delivery. "Immediate" 
delivery in this market is thirty days. A distinction is made between 
the steady, predictable flow of new mortgages and the nonpredict-
able large discrete sales of seasoned mortgages by these institutions. 
The latter require more careful risk management than the former, 
for reasons discussed below. 
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The FNMA must obtain the approval of the Treasury for the 
issuance of its own obligations to finance its purchases of mortgages. 
The Treasury determines when the FNMA can enter the capital market 
once a month with its debentures. The rationale for this procedure 
is that the FNMA's monthly borrowing, approximately $1 billion to 
$lVz to billion, should not adversely affect the Treasury's ability to 
borrow in the capital market. The Treasury is also concerned to avoid 
congestion in the capital market of security sales among the several 
agencies. Borrowings by the Treasury or the agencies are so large 
that they affect market rates of interest. The FNMA can seek authority 
to sell public issues more frequently than one day in the month if 
the calendar is free, and it normally does so once or twice a year. 
The basic point, however, is that the FNMA is uncertain when it 
will be allowed to go to market and what interest rates will exist on 
that one day. 

There is a lag between the forward commitment to purchase 
mortgages and the subsequent sale of FNMA securities. On October 
20, 1983, for example, the FNMA was asked to bid on a pool of 
approximately $750 million in seasoned mortgages offered by a single 
thrift institution seeking to restructure its balance sheet. The sale 
was not part of the regular flow of mortgages offered to the FNMA. 
The securities would not be delivered for several months. Given that 
the FNMA does not know when it will be allowed to enter the capital 
market and what its borrowing costs will be, what bid should it make 
on such a batch of mortgages? Too low a bid will be unsuccessful 
in obtaining the mortgages. Too high a bid will be unprofitable. This 
phenomenon generates the need for risk management. 

If a regular flow of securities were offered to the FNMA but its 
borrowing costs were cyclical around a given mean, the risks would 
be manageable. It could bid at a rate equal to its mean borrowing 
costs plus a markup. Movements in actual borrowing costs would 
average out, and the net spread between lending and borrowing 
rates could be expected to be profitable. 

When there are discrete, lumpy batches of mortgages offered, 
the FNMA cannot price the batch at the mean borrowing cost plus 
a markup. If borrowing costs exceed the mean when the FNMA goes 
to market, it has no reason to believe that there will be an equally 
large subsequent offer that will be financed at a borrowing cost below 
the mean. Risk management techniques are essential to cope with 
the unpredictable offers of seasoned mortgages. 

The Profit and Behavioral Equations When There Is No Futures 
Market. In this section the optimization of the FNMA when there 
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is no futures market is described. The effects on the mortgage market 
of this decision are contrasted with the effects of the optimization 
that results when the FNMA is able to use futures markets in treas
uries. 

Equation 52 describes the profits, TTN(0), when there is no (N) 
futures market. 

< ( 0 ) = [P*(0) - (1 - g)p(t)]s(t) (52) 

where ir£,(0) = profit at time 0 when there is no (N) futures market; 
p(0 = forward bid price by FNMA for mortgages; P*(0) = sales price 
at time 0 of FNMA debentures of the same maturity as the mortgages; 
s(f) = face value of mortgages purchased at time t; gp(t)s(t) = fees 
charged by FNMA on the value, p(t)s(t), of purchases; EP(Q; t) = 
expectation, at time t, of the price of FNMA debentures marketed 
at subsequent date 0; * = stochastic variable; and var P = variance 
of price P of FNMA debentures. 

At time t - 1, the FNMA agrees to purchase face value s(t) of 
mortgages at forward price p(t) for delivery at time t. Some time 
later, on a day in the month assigned to it by the Treasury, 0, the 
FNMA goes to the capital market to sell its securities to finance the 
purchase. Assume that the maturity of the FNMA issue corresponds 
to the maturity of the mortgages purchased forward. Let the price 
of an FNMA debenture at time 0 be P*(0). Although the FNMA holds 
the mortgages as investments, in effect in this case it is equivalent 
to selling the mortgages for P*(0)s(f). Both the date of the borrowing, 
0, and the price received for the debenture, P*(0), are unknown at 
the time the forward commitment to purchase the mortgages is made. 

The FNMA will receive fees of 100g percent of the mortgage 
from the seller. When there is no hedging, the profits are given by 
equation 52. The risks are that the price, P*(0), of FNMA debentures 
may fall below p(t), the forward commitment price. All the risk is 
focused on what will happen on one day of the month when the 
Treasury permits the FNMA to borrow. During the period when 
interest rates were stable, this risk was not great. The FNMA could 
expect to profit from the fees, gp(t)s(t), plus the spread, [P*(0) -
p(0]s(0, between the sale price of FNMA debentures and the forward 
purchase price of the mortgage when the durations were similar. 

The amount of mortgages that the FNMA can successfully 
purchase, s(f), depends on the price, p(t), that it is willing to bid. It 
competes against dealers and investors all over the world for the 
purchase of mortgages. It must trade off volume, s(0, against the 
spread, P*(0) - p(t), between the selling price, P*(0), of its debentures 
and the forward price, p(t), offered to sellers. Equation 53 describes 
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the supply of mortgages to the FNMA at time t. The quantity, s(t), 
of both the regular flow of new mortgages and the irregular, lumpy 
sales of seasoned mortgages depends on the forward bid price, p(0, 
and other variables. Expository complexity is greatly reduced by 
writing the supply at time t as equation 53. 

s(t) = cp(t) (53) 

The profit function is equation 54, derived by substituting equa
tion 53 in equation 52. 

< ( 0 ) = P*(0)cp(O - (1 - g)cp(t)2 (54) 

Expected profits, ETTN(0), are given by equation 55, and the variance 
of profits, var TTN, by equation 56. 

ETTN(0) = EP(0; r)cp(f) - (1 - g)cp(02 (55) 

var -rrN = [cp(0]2 var P (56) 

Risks, measured by the variance of profits, depend on the size of 
the forward commitment to purchase mortgages, s(f) = cp(t), and 
the variability of the price of FNMA debentures, var P, that are used 
to finance the purchases. 

It is hypothesized that the FNMA acts as if it attempts to maxi
mize the expected utility of profits from transactions, ELT[TTN(0)], as 
described by equation 57. 

Max ELT[TTN(0)] = ETTN(0) - £ var TTN(0) 
2 (57) 

p(0 
where a is its coefficient of risk aversion. 

The FNMA's problem is to select a forward bid price, p(0, for 
mortgages offered to maximize expected utility. It has an expectation, 
EP(Q; t), of what the market price of its debentures will be when it 
is allowed to go to market. The variance of that price, var P, is the 
risk it faces. 

The solution of the problem is described in the equations below 
and is graphically presented in figure 3-6. The forward bid price, 
p(0, is plotted along the horizontal axis. The expected price of FNMA 
debentures, EP(Q; t), or marginal revenue, MR, marginal cost, MC, 
and endogenous marginal risk premium, RP, are plotted on the 
vertical axis. 

The net price that the FNMA expects to receive from the sale of 
its debt in the capital market is EP(Q, t). It is the horizontal line 
denoted MR, and it is the left-hand side of equation 58. The marginal 
cost of acquiring the mortgages from the mortgage bankers or savings 
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FIGURE 3-6 
FORWARD BID PRICE BY THE FNMA FOR MORTGAGES 

MC + RPN 

MC + RPF 

£P(6;0 

NOTE: The FNMA selects a forward bid price for mortgages, p, at the point where 
the expected price of an FNMA debenture marketed at uncertain time 9, denoted 
EP(8;r), is equal to the marginal cost of purchasing the mortgages forward, MC, plus 
a risk premium, RP. When there are no facilities for hedging, the risk premium is 
RPN, the forward bid price is pN, and the FNMA purchases sN of mortgages forward. 

When the FNMA uses the futures market optimally, the forward bid price is pF, 
and sF oi mortgages are purchased forward. If there were no risk premium, the forward 
bid price would be p0, and s0 of mortgages would be purchased forward. The ratio 
of p„ to p0 is 1/(1 + 8N). The ratio of pF to pN is (1 + 8N)/(1 + hF). 
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and loan institutions is the line labeled MC. If no fees were charged 
by the FNMA (g = 0), the average cost of a mortgage acquired would 
be p dollars per dollar of face value. Because FNMA purchases affect 
the market price of mortgages, the marginal cost is 2p dollars. When 
fees are taken into account, the marginal cost is 2(1 - g)p(t) dollars 
per dollar of face value of mortgages purchased. This is the first term 
on the right-hand side of equation 58 and the line labeled MC in 
figure 3-6. 

The FNMA must charge an endogenous risk premium, acp(t) 
var P, because of the risk that it faces in marketing its debentures. 
The risks are that it does not know when it will be permitted to enter 
the market to finance its securities or the price that its securities will 
sell for at the uncertain date. When the FNMA cannot hedge, the 
risk premium, RPN, is the second term on the right-hand side of 
equation 58. Adding the risk premium, RPN, to the marginal cost, 
MC, gives line MC + RPN, the effective marginal cost to FNMA for 
mortgages. 

EP(Q; 0 = 2(1 - g)p(t) + acp(t) var P 
MR = MC + RPN K ' 

The optimal bid price, pN(0, in figure 3-6 is described by equa
tion 59. It satisfies the condition that marginal revenue is equal to 
marginal cost plus an endogenous risk premium. 

PN(t) = =7: r - r ^ 5 (59) 
2(1 - g) + etc var P 

By bidding price pN, the FNMA is able to acquire sN mortgages 
during the time period. Thus the market interest rate on mortgages 
(on a discount basis) is 100 — pN. This rate determines the rate of 
residential construction, the major part of net private fixed invest
ment. 

A similar situation exists in the GNMA market. Intermediate 
between the builders and the institutional investors are the mortgage 
banks and savings and loan institutions, which make initial contact 
with the builders and may offer forward bid prices for the mortgages. 
A period of time is required before the banker assembles a pool of 
mortgages for conversion into GNMA certificates. Such certificates 
are issued by private mortgage lenders against specific pools of mort
gages insured by the Federal Housing Administration (FHA) or guar
anteed by the Veterans Administration (VA). The resulting GNMA 
certificates are highly marketable in the secondary market. The mort
gage bankers and savings and loans face risks on the price at which 
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they will be able to sell the GNMA certificates several months after 
they have made forward commitments to purchase mortgages from 
the builders. Here the mortgage banker is in a situation similar to 
that of the FNMA. 

Another dimension of the GNMA problem is this. Some insti
tutional investors have relatively steady cash flows. They may enter 
into forward commitments with the mortgage bankers to buy GNMA 
mortgages at fixed prices, several months before the mortgages can 
be assembled and delivered. In that case the mortgage banker sets 
a forward ask price on the GNMA certificate but does not know at 
what price he will be able to purchase the underlying mortgages. 
Ideally, he acts as a broker by quoting a bid price for forward delivery 
from the builder and simultaneously quoting an ask price for forward 
sale to the investor. If that happens, he has no uncovered position. 
Such a balancing is unlikely, so that the risk situation in the GNMA 
market is mathematically similar to that described for the FNMA. 

When interest rates became more volatile, the FNMA had two 
ways to cope with the uncertainty. First, it could preborrow the funds 
at the earliest possible date after t — 1, when the forward purchase 
commitment was made. There were two difficulties with this proce
dure: (1) The FNMA could still come to market only once a month 
at a date determined by the Treasury. In the interim, bond prices 
could fall. (2) Preborrowing precludes the opportunity to take advan
tage of favorable market changes from commitment time, t - 1, to 
time t, when the mortgages are actually delivered. Preborrowing 
thus removes timing flexibility to avoid some interest rate uncer
tainty. 

Second, the FNMA could engage in "homemade hedging." At 
the time the forward purchase commitment was made, it could sell 
Treasury bonds short at price I(t). It would invest the funds at the 
Treasury bill rate but must pay interest at the Treasury bond rate to 
the owners of the bonds. The magnitude of this difference depends 
on the shape of the Treasury yield curve. At the uncertain time 0 
when the FNMA enters the capital market, the debentures are sold 
for P*(0), and the Treasury bonds are purchased at T*(0). Since the 
price of FNMA debentures is highly correlated with the price of 
Treasury bonds, homemade hedging reduces risk. This is a feasible 
strategy to reduce risk, but it has some deficiencies: (1) FNMA sales 
or purchases of large quantities of Treasury bonds in the over-the-
counter market are quite noticeable to the other market participants. 
The identity of the seller is quickly revealed, and there is often a 
perceptible effect on the market price. The FNMA loses its anonym
ity, which it values, and has power over the market price. (2) A fee, 
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whose magnitude depends on the availability of the coupon to borrow, 
is usually charged to borrow securities that are sold short. The fee 
may be as high as 0.5 percent of the coupon borrowed. 

Risk Management with Futures Markets. A superior risk manage
ment strategy was implemented in 1982, when the FNMA began 
taking positions in the futures market to hedge against interest rate 
increases between time t — 1, when the forward commitment was 
made to purchase mortgages, and the specific time, 0, when it is 
allowed to enter the capital market to borrow to finance its purchases. 
At any time between time t — 1 and the uncertain time 0, the FNMA 
sells x(t) of futures contracts on treasury bonds, treasury notes, treas
ury bills, certificates of deposit, or Eurodollars, depending on the 
maturity of the subsequent financing that it has in mind. Let the 
price of the future be fT(t), where T is the maturity of the contract. 
Assume that the FNMA sells the Treasury-bond future in the nearby 
maturity. When the Treasury permits the FNMA to borrow on day 
0, the hedge is lifted at price /*(0). For simplicity of exposition, 
transactions costs on the debentures and on the futures are ignored. 
Profits, iTf(0), are described by equation 60. 

<(0) = [P*(0) - (1 - g)p(t)W) - x(t) [#(8) - fT(t)] (60) 

Two elements of risk must be taken into account. First, there is 
a differential, ea(0, between the price, 1(f), of a Treasury bond and 
the price, P(t), of an FNMA debenture of comparable maturity. This 
differential is positive but not constant. The average value of the 
differential is m, and its variance is var E1. 

P(0) = 1(0) - El(0) (61) 

where P(0) = price of an FNMA debenture; 1(0) = price of a compa
rable Treasury security; Ej(0) = price differential = T(0) - P(0); and 
Ee^O) = m. 

The Treasury borrows at a lower rate than the FNMA, but the 
differential is not constant. On the basis of secondary market quota
tions of the comparative yields on securities, the spread between 
FNMA and Treasury securities on similar maturities is given in table 
3-7. The variance of the spreads is apparent. 

Second, the futures price at time t of a Treasury-bond contract 
that matures at time T, denoted fT(t), is equal to the cash price, 1(0, 
of the Treasury bond plus the net cost of carry from time t to maturity 
date T of the futures contract. The net cost of carry depends on the 
shape of the yield curve on treasuries, since the net cost of carry is 
the short-term rate less the bond interest rate. The net cost of carry 
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TABLE 3-7 

DIFFERENTIAL BETWEEN FNMA AND TREASURY INTEREST RATES, 

SIX MONTHS AND FIVE YEARS, AND U.S. TREASURY BOND YIELD, 

1981-1983 
(percent) 

1981 
1982 
1983 

Mean 
Standard deviation 

Differer 

Six months 

1.09 
0.70 
0.17 
0.653 
0.462 

dial 

Five years 

0.82 
0.64 
0.29 

U.S. Treasury 

Bond Yield, 
Three-Year 

14.44 
12.92 
10.45 
12.603 
2.014 

SOURCES: Federal National Mortgage Association, Guide to FNMA Debt Securities, March 
1, 1984, p. 11; and Economic Report of the President, 1985, table B-66. 

from t to T can be positive, zero, or negative depending on whether 
the yield curve is negatively sloped, flat, or positively sloped. 

Earlier, the relation between the futures price, fT(t), and the cash 
price, 1(0, of a Treasury bond was shown in equation 12, repeated 
here as equation 62. 

fT(t) = T(0[1 + E,r(t,T)] = l(t)[l + r(t) + Etr(t + 1,T)] (62) 

w h e r e Etr(t,T) is the expected net carrying costs from the present 
t ime, t, to the matur i ty of the futures contract at time T, and r(t) is 
the net carrying cost from t to t + 1. The change in the futures price 
is related to the change in the cash price by equat ion 14, repeated 
here as equat ion 63, and abbreviated as equat ion 64. 

fT(t + 1) - fT(t) = [I(t + 1) - 7(f)(l + r(f))] + E2 (63) 

A/Y = A7 + E2 (64) 

The variance of E2 is the "basis r isk," which arises primarily from 
unexpected changes in the yield curve. The latter changes the relation 
be tween the cash price, 7(0, and the futures price, fT(t). 

Insofar as the re turn , AT, on the Treasury b o n d is i n d e p e n d e n t 
of the basis risk, the variance of the change in the futures price can 
be wri t ten as equat ion 65, (which is equat ion 16 of Chapte r Two). 

var A/ r = var AT + var E2 (65) 

Estimates of equat ion 63, the relation be tween the change in the 
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TABLE 3-8 
INDEXES OF CASH PRICE OF TREASURY BONDS AND MARCH FUTURES 

ON TREASURY BONDS, JANUARY 1983 

Date 

3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
17 
18 
19 
20 
21 
24 
25 
26 
27 
28 
31 

Mean 
Variance 

Cash Price, 
Treasury Bond 

I(t) 

102.51 
101.57 
101.49 
100.73 
101.67 
100.70 
101.44 
101.56 
101.53 
101.49 
101.25 
100.55 
99.54 
99.54 
98.56 
97.53 
98.45 
97.47 
98.39 
97.49 
96.57 

100 
3.1894 

Future Price, 
Treasury Bond 

h(t) 

102.43 
101.77 
101.32 
101.20 
100.99 
100.83 
101.28 
101.61 
101.49 
101.40 
101.36 
100.95 
99.71 
99.84 
98.52 
97.65 
98.23 
97.24 
98.02 
97.41 
96.75 

100 
3.2407 

SOURCE: Chicago Board of Trade, 1983 Statistical Annual (Chicago: Board of Trade, 
1984), pp. 51, 79. 

futures price, A/T = fT(t) - fT(t - 1), and the change in the cash 
price, T(0 - T(f - 1), will convey an idea of basis risk, e2. 

Many different Treasury bonds can be delivered against the 
nearby futures contract on Treasury bonds, provided that they mature 
at least fifteen years from the delivery day if not callable. Each coupon 
has a different conversion factor. To make the data comparable, fT(t) 
and 1(0 are expressed as index numbers in table 3-8. The mean value 
for the month is defined as 100. Column 1 is the index of the cash 
price of a Treasury bond during January 1983, column 2 the index 
of the price of the March futures contract on Treasury bonds. On a 
day-to-day basis the net carrying cost, r(0, can be disregarded. 
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Over the twenty-one trading days of January 1983, the index of 
the March future, f3(t), and the index of the cash Treasury bond, I(t), 
are very closely related (equation 66). 

/3(0 = 0.288 + 0.99711(f) R = -9785 

(s.e.) (0.0339) n = 21 (66) 

The correlation between the two indexes is almost perfect: 98 
percent of the variance of the March future is associated with the 
variance of the cash price. Moreover, a 1 percent deviation of the 
index of the cash price from its mean is associated with a 1 percent 
deviation of the March futures index from its mean. 

Day-to-day changes in the index of the cash bond and the nearby 
March future are less closely related. This is equation 67, which 
corresponds to equation 63. 

[/3(0 - W - 1)] = -0.0903 + 0.652[T(0 - I(t - 1)] 

(s.e.) (0.1787) (67) 

R2 = .66, n = 20 

Several points are worthy of note: (1) Only 66 percent of the 
day-to-day variation in the futures price is associated with day-to
day changes in the cash price. (2) A one-percentage-point change in 
the cash price is associated with less than a one-percentage-point 
change in the nearby futures price. The basis risk, var E2, can then 
be estimated as 1 - r2 = 1 - 0.66 = 0.34 of the variance of the 
change in the futures price, var A/. Alternatively, the ratio 

var e2 1 - r2 0.34 
y2 = = ;— = = 0.515 Y2 var I r2 0.66 

is the ratio of the basis risk to the risk on Treasury securities. Hedging 
is not a riskless operation. 

The FNMA is assumed to maximize the expected utility of prof
its, equation 68, from the transactions. The relevant profit equation 
is equation 60 subject to three constraints. (1) The supply of mort
gages offered during the period depends on the forward price bid 
by the FNMA. This is equation 53, which varies by period. (2) The 
price of an FNMA debenture is equal to the price of a Treasury bond 
of comparable maturity less a variable differential. This is equation 
61. (3) Finally, the change in the nearby futures price of a Treasury 
bond is equal to the change in the cash price of the underlying bond 
less a positive or negative cost of carry, depending on the shape of 
the yield curve. This is equation 63 or 64. The exact specifications of 
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these equations are made to bring out the main results simply and 
clearly, whereas the more complex actual relations do not change 
the qualitative results. 

Substitute equations 53, 61, and 63 in profit equation 60 to derive 
the crucial equation 68 for the FNMA: 

TT*(0) = x(t)I{t) - [m + (1 - g)p(0]s(0 deterministic 

+ [s(0 - *(O]T*(0) diversifiable risk 
- S ( O E I ( 0 ) ) differential risk 
-x(f)e5(8) basis risk (68) 

s(0 = cp(0 supply of mortgages 

There are four components to the profits of the FNMA when it 
can use the futures market. The first component is deterministic (that 
is, nonstochastic). This term reflects the profits of the FNMA if (1) 
it hedged its forward purchases completely, (2) the differential between 
Treasury and FNMA debentures were constant at its average value 
m, and (3) there were no basis risk. Insofar as hedging is not complete, 
x(t) differs from s(t). 

The second term is the value of the unhedged position, s(t) — 
x(t), times the uncertain price, T*(0), of the Treasury debenture at the 
uncertain time, 0, when the FNMA is permitted to go to market. 
This risk is diversifiable, since the FNMA can select its optimal 
unhedged position. 

The third term is the risk related to E?(0), the price difference 
1(0) - P(0), between Treasury and FNMA debentures when the 
FNMA goes to market at uncertain time 0. 

The fourth term is the basis risk, EJ(0), from hedging, whereby 
the futures price on treasuries changes by an amount different from 
the change in the cash price of treasuries. As discussed above, basis 
risk results primarily from changes in the yield curve on treasuries. 

Expected profits, EirF(0), and the variance of profits, var TTF, 
when the FNMA can use the futures (F) market in treasuries opti
mally, are equations 69 and 70. 

ETTF(0) = x(0/(0 - [m + (1 - g)p{t)]s{t) + [s(0 - *(0]E'(e;0 (69) 

var irF = [s(0 - x(t)]2 var T + s(02 var EX + x{t)2 var E2 ^ 

risk = diversifiable risk + differential risk + basis risk 

Equation 71 gives the ratio of the risk to the FNMA to the risk 
of price changes on Treasury debentures. This is practically identical 
with the dealer equation 21, with two changes. Here yt is the risk, 
var e,, concerning the price differential between Treasury and FNMA 
securities, in relation to the variation in the price of Treasury secu-
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rities, and the beta between P(0) and T(0) is unity. Therefore, equation 
71 is graphed in figure 4 - 3 . 

^^f = [s(0 - x(0]2 + s(02 7! + x(t)2 y2 (71) 
var T 

where y-, = var Ej/var I = differential risk; and y2 = var E2/var T = 
basis risk. 

The FNMA simultaneously selects a forward price, p(f), to bid 
for mortgages and a quantity, x(t), of Treasury bond futures to be 
sold (+) , to maximize expected utility. Formally, the optimization is 
as follows: 

Max ELT(TTF) 

p(0,x(0 
(72) 

subject to equations 53, 69, and 70. The resulting solution for the 
optimal forward bid price by the FNMA is equation 73. A derivation 
is in the appendix. 

PF(1) = 2(1 - g) + ac(y1 + 72)var T 

EP(0;O 
2(1 - g) + ac(y1 + 72)var T 

(73) 

A graphic analysis of this solution and a comparison with the 
situation that prevails when the FNMA cannot use the futures markets 
are the subject of the next section. This is the essence of the analysis. 

The Effects of the Optimal Use of Futures on the Rate of Capital 
Formation in Housing. When the FNMA cannot hedge, the situation 
is described by equation 59 and curve MC + RPN in figure 3-6. The 
risk premium, RPN, is added to the marginal cost to obtain the 
effective cost curve. The FNMA bids price pN for the forward purchase 
of mortgages. This is the effective price of the mortgage to the seller, 
or 100 - pN is the mortgage rate (on a discount basis) to the borrower. 
At this price sN of mortgages are offered to the FNMA. 

When the FNMA uses the futures market optimally, the situation 
is described by equation 73. This equation can be written as equation 
74, which can be compared with equation 58. 

EP(0; 0 = 2(1 - g)pF(t) + ac(yx + 72)var T • pF(t) ( 7 4 ) 

MR = MC + RPF 

The right-hand side of equation 74 is the middle curve in the figure. 

178 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



JEROME L. STEIN 

The risk premium, RPf, when the futures market is used opti
mally depends on the risks of variations in the differential between 
the prices of FNMA debentures and Treasury securities, yx var I, 
and the basis risk, y2 var T, concerning movements of cash and future 
Treasury securities. In contrast, the risk premium, RPN, when the 
FNMA cannot hedge depends on the variance (var P) of the price 
of FNMA debentures. Since the sum of the two differential risks, 
(7i + 72) v a r L is much less than the absolute risk, var P, the risk 
premium with futures, RPF, is much less than RPN, the risk premium 
when hedging is not used. That is why curve MC + RPF is below 
MP + RPN. 

With futures the equilibrium point is F. The FNMA bids price 
pF for the forward purchases of mortgages. The risk premium, RPF, 
is distance FT, and the marginal cost is pFF' At forward bid price 
pF the mortgage bankers and savings and loan institutions offer the 
FNMA quantity sF of mortgages during the time period. The interest 
rate to the borrower (on a discount basis) has been reduced from 
100 — pN to 100 — pF through the use of futures markets. Thereby 
the rate of capital formation in housing increases. 

Quantitative estimates can be given for the reduction in the risk 
premium or rise in the forward bid price by the FNMA for mortgages. 
Compare point pN(t) in equation 59 with pF(0 in equation 73, or as 
shown in the figure. 

Equation 59, repeated here, is the forward bid price if no hedging 
is possible. 

EP(%; t) 
m ' 2(1 - g) + etc var P 

If there is no risk or risk aversion (a var P = 0), the forward bid 
price is P0(t) in equation 75. In the figure it is the point where the 
marginal cost is equal to the marginal revenue. 

Using equation 75 in (59), the forward bid price when there are no 
facilities for hedging can be expressed as equation 76. 

M0 = m = jfr (76) 
r etc var p 1 + 5N 

1 + -

2(1 " g) 

etc var P .__. 
8~" W^J) (77) 
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Discount factor 8N is applied to the no-risk bid price, p0{t), to obtain 
the forward bid price, pN(0, when the FNMA cannot hedge. 

When the futures market is used optimally, the forward bid 
price, pF(0/ equation 73, can be written as equation 78, using equation 
75. 

pF(0 = m = -2&L (78) 
F F K > ac(7 l + 72)var I 1 + 8F 

2(1 - g) 

ac(y1 + 72)var T 
8 f = 2(1 - g) ( 7 9 ) 

Discount factor 8F is now applied to the no-risk forward bid price, 
p0(0, to obtain the price that the FNMA bids forward for mortgages. 

A comparison of the two discount factors provides a quantitative 
estimate of the effect of the use of futures by the FNMA on mortgage 
interest rates. Ratio 8F/8N is equation 80. 

8N 1 + 7 2 

Quantity y1 = var Ej/var I is the variance of the differential 
between FNMA and Treasury prices divided by the variance of the 
price of treasuries. Quantity 72 = var E2/var T is the basis risk in 
hedging divided by the variance of the price of treasuries. 

From regression (15), 72 = 0.515, the basis risk component. An 
estimate of 7J = var e/var T = 0.053 is derived from table 3-7. 
Using these estimates: 

8F 0.515 + 0.053 „_„„ 
t = 1.053 - = ° - 5 3 9 ( 8 1 ) 

Hence the discount factor used by the FNMA when it can hedge on 
the futures market is only 54 percent of what it would use if it could 
not hedge. 

On the basis of the previous analysis, the ratio of the price that 
the FNMA can bid forward for mortgages when it uses the futures 
market optimally, pF(t), to what it could bid if no hedging were 
possible is equation 82. 

pF(0 1 + 8, 

pN(0 1 + 8F 

Using the estimates in equation 81, the price ratio is equation 83. 

(82) 
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FORWARD BID PRICES 

OPTIMAL USE 

&N PJPo 
(1) (2) 

0.1 0.909 
0.2 0.833 
0.3 0.769 

TABLE 3-9 
FOR MORTGAGES ASSOCIATED WITH THE 

OF FUTURES MARKETS BY FNMA 

PF>PN PF'PO 
(3) (4) 

1.044 0.949 
1.083 0.902 
1.119 0.861 

NOTE: 5 N is the discount rate for risk when FNMA cannot hedge; pN is the forward 
bid price when no hedging is possible; p0 is the bid price in the forward market for 
$1 face value of a mortgage when there is no risk; pF is the forward bid price when 
the futures market is used optimally. 

M) =
 1 + SN ( 8 3 ) 

pN(0 1 + 0.53938N 

Table 3-9 contains estimates of this price ratio for several risk 
premiums, 8N, that the FNMA might use if it could not hedge. If 
the risk premium, 8N, used by the FNMA were 20 percent (row 2) 
when it cannot hedge, it would bid 83.3 percent of the face value of 
the mortgage. If it could use the futures market optimally, it could 
increase its bid price by 8.3 percent (column 3) to 90.2 percent of the 
face value of the mortgage (column 4). In this way mortgage rates 
to the builder are lowered, and capital formation in housing is 
increased. 

The distinction between these two cases is extreme. Homemade 
hedging was used by FNMA before the development of a futures 
market. Hedging can be homemade by selling Treasury bonds short, 
or it can be done by selling Treasury-bond futures. The futures 
market is more liquid than the cash market. A quantity of $100 million 
to $200 million can be traded "more quietly" in the futures market 
than, in the cash Treasury-bond market with little effect on the market 
price; and anonymity is preserved in the futures market, which is 
an auction market. This is less true in the over-the-counter Treasury-
bond market. When the FNMA comes to market on its day of the 
month, it sells from $500 million to $2 billion of debentures. Because 
of its size, it prefers the futures market to homemade hedging. The 
net effect is that the forward price that the FNMA can offer to savings 
and loan associations is pF(0 when it hedges in the futures market, 
point pN(f) if it is unable to hedge (figure 3-6). With homemade 
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hedging, the forward bid price would be between pN(0 and pF(0- In 
this manner hedging in general, and futures markets in particular, 
stimulate capital formation in residential housing. 

The Uses of Financial and Stock Index Futures by 
Institutional Investors 

An important development of the past decade is that the financial 
assets of the private sector are controlled by institutional investors 
and managed by professional money market managers. As a result 
of the 1974 pension fund reform law—the Employment Retirement 
Income Security Act (ERISA)—and inflation, pension fund assets 
have more than tripled since 1971. 

Table 3-10 shows the annual savings by individuals that are 
invested in financial assets and the part invested in insurance and 
pension reserves. From 1973 to 1983 the fraction of savings invested 
in financial assets that was placed in insurance and pension reserves 
rose from 25.8 percent to 34.2 percent. Annual savings in insurance 
and pension funds grew at a rate of 13.8 percent per year during 
this period. Inflation of the personal consumption deflator was 7 
percent per year, so that the real growth of this form of savings was 
also 7 percent per year. 

During this ten-year period, the growth in the S&P composite 
index was 4 percent per year, and the average dividend-price ratio 

TABLE 3-

SAVINGS BY INDIVIDUALS 

Saving by individuals during the 
increases in financial assets 
($ billions) 

Saving invested in insurance and 
pension reserves ($ billions) 

Percentage of saving in insurance 
pension reserves 

S&P composite index 
Personal consumption deflator 

(1972 = 100) 
Average dividend-price ratio (%) 

-10 

A N D T H E I R RETURNS, 1973-1983 

year: 

and 

1973 

150.3 

38.8 

25.8 
107.43 

105.7 
4.9 

1983 

450.1 

154.0 

34.2 
160.41 

213.6 

Growth Rate 
(%) 

11 

13.8 

4 

7 

SOURCE: Economic Report of the President, 1985, tables B-26, B-90, B-3. 
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was 4.8 percent. The real pretax return on equity was (8.9 - 7 = 
1.9) less than 2 percent. The low pretax return and the growth of 
pension funds have created a keen competition among money 
managers to achieve maximum returns for a predetermined amount 
of exposure. In fulfilling the role of fiduciary or trustee, the director 
of the investment program is obligated to manage risk prudently. 

This section describes why and how institutional investors have 
been using futures markets in stock market indexes and financial 
instruments and analyzes their optimization decisions. My conclu
sions can be summarized as follows: (1) Fund managers purchase or 
sell portfolios of securities on the basis of their expected relative price 
changes. (2) The principal sponsor and the fund managers purchase 
or sell futures on a broad-based index to benefit from or to avoid 
expected market changes. (3) Rapid and transitory changes in desired 
total risk for a trust or a fund are achieved by selling or purchasing 
futures, not by transactions in the underlying securities. This strategy 
is feasible because the sale or purchase of futures on a broad-based 
index is equivalent to the sale or purchase of the securities in the 
index but does not affect the market prices of the securities. Futures 
transactions have low costs and do not interfere with the difficult 
and arduous process of selecting securities. 

Through the use of financial and stock index futures by insti
tutional investors, the trust or fund achieves a higher expected return 
on transactions for a given risk. Secondary markets in equities and 
fixed-income securities thereby become more liquid, a dimension not 
captured by the portfolio models in the literature. Insofar as savings 
per unit of time of the private sector are affected by the liquidity of 
the secondary market, the new futures markets in equities and Treas
ury securities tend to increase savings and investment in risky assets. 

Institutional Framework: The Behavioral Equations. The institu
tional investor is most easily understood by considering two agents: 
a trustee or fiduciary who is the principal sponsor of pension funds 
and the fund manager. The principal sponsor may manage one part 
of the fund himself and assign the rest to several fund managers. 
Each manager claims to have special expertise in selecting securities. 
One may have particular expertise in the securities of new corpo
rations, another in "junk" bonds of firms in financial difficulties 
whose securities are believed to be undervalued by the market, another 
in the stocks of corporations engaged in innovation. The principal 
sponsor hopes to benefit from those special talents. Each fund manager 
selects a portfolio of securities and actively manages it in what he 
believes is an optimal manner. The trustee or principal sponsor 
distributes the assets among funds. 
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The process of institutional investment has two aspects: (1) each 
fund must be managed optimally; (2) the principal sponsor must 
manage the entire trust optimally. Each fund manager attempts to 
achieve an optimal combination of expected return and risk. The 
principal sponsor wants to achieve an optimal combination of expected 
return and risk for the entire trust or pension fund. The optimal risk-
return point may fluctuate considerably from month to month or 
even week to week. My aim here is to show how these tasks are 
made considerably easier by the use of futures markets. 

Risk Management Choices of Dynamic Adjustments. I use two 
examples to explain the dynamic adjustment aspects of risk manage
ment. Although the cases are symmetrical, I explain them separately 
and in slightly different ways. Figure 3-7 describes the risk-return 
possibilities facing either the fund manager or the principal sponsor. 
The vertical axis represents expected returns to the entire fund or 
trust, and the horizontal axis measures the corresponding risk, reflected 
by the standard deviation. Curve TT' is the subjective transformation 
curve of the trust or fund, which can be achieved through different 
combinations of portfolios. Let r be the Treasury bill rate, which is 
risk free in nominal terms. The subjective risk-return on the index 
(S&P 500 or bond index) is point T. 

Suppose that a principal sponsor decides to change a fund manager 
whose performance at point A has been disappointing. The fund 
portfolio must be sold, and a new manager must be found and must 
acquire a portfolio. Alternatively, as pension money continues to 
flow into a trust, the principal sponsor must decide how to distribute 
it among the existing funds or whether to hire another fund manager. 
In either case the fund manager must decide on the optimal portfolio 
to acquire. What is common to both cases is that the principal sponsor 
either does not want to decrease risk and return exposure to the 
market during a given period as one fund is being liquidated for 
cash or wants to maintain a risk-return exposure to the market as 
pension funds are being accumulated during a given period. 

In the first case several basic choices are possible. The principal 
sponsor can allocate the funds realized from the sale of the portfolio 
that is being liquidated to different fund managers in various propor
tions. He would like time to decide how to allocate the funds among 
managers, and each manager would like time to decide on his invest
ment strategy. If this time is taken, the funds will be invested in 
highly liquid, safe, but low-yielding assets such as Treasury bills 
until the portfolio selection decisions are made. During this interval 
the principal sponsor loses exposure to the market. Graphically, if 
the funds are invested in Treasury bills during the interim, the fund 
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Expected r e tu rn 

Risk 

NOTE: If there were no adjustment costs, the fund could move from point M to point 
B. With adjustment costs, the sale described would move the fund to point D. The 
faster the attempt to reduce risk, the greater the distance between points D and B. 
By selling futures on the index but keeping portfolio M, the fund moves to point C. 
The difference between points C and B is due to lower transactions costs on futures. 
The portfolio M is expected to appreciate by E more than the index, point 1. 

would be at point r while the market is subjectively expected to be 
at point T. This is a problem if the principal sponsor believes that 
the market will appreciate more than the Treasury bill rate. 

If, to obtain market exposure quickly, the principal sponsor or 
fund manager fails to take the needed time and effort in selecting 
stocks, it is unlikely that the hastily chosen investment will earn the 
market rate of return. He believes that, with a carefully formulated 
investment strategy, he can achieve point M, which is better than 
the market performance, point T. 

A symmetrical situation exists when the principal sponsor or 
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fund manager wants to reduce total risk exposure for a short time. 
In the situation described in the figure, the fund managers have 
selected what they consider to be optimal portfolios at point M. These 
portfolios are expected to appreciate in relation to the market, and 
the fund managers may have investment horizons of several years. 
A manager may have invested, for example, in stocks of firms engaged 
in innovative processes. 

The principal sponsor is generally concerned with quarterly results 
as well as longer-term performance. Suppose he thinks that there is 
greater uncertainty concerning Federal Reserve policy but that it is 
more likely that interest rates will rise than decline in the near future. 
He expects the declines to be of relatively short duration, but he 
wants to avoid the situation that occurred in October 1979, when 
large portfolio losses occurred. Several strategies are available to 
reduce the total risk from cr1 to a2 for a short period. 

The principal sponsor could direct the fund managers to sell 
some of their risky assets or reduce their portfolios by a given 
percentage within a day or two and invest the proceeds in safe assets 
during the period of uncertainty. This would be a temporary move
ment from point M to point B. When the uncertainty was resolved 
within a few weeks or months, the principal sponsor would move 
back to point M, which represents a long-term investment strategy. 
The risk reduction strategy—moving from o-j to u2—is transitory. 

This would be a costly and disruptive strategy. Each fund manager 
has carefully assembled a portfolio on the basis of Capital Asset 
Pricing Model (CAPM) reasoning, where the covariance matrix of 
the returns has been used to determine the optimum proportions of 
the securities. The portfolio includes many securities that the manager 
wants to keep because he believes they are grossly undervalued by 
the market. To be directed to sell off "risky" assets undermines his 
strategy. No longer would the assets be held in optimal proportions, 
and the fund manager would no longer be on his subjective oppor
tunity locus between expected return and risk. 

Transactions costs for the sale and subsequent repurchase of 
equity are considerable. If the value of the portfolio temporarily sold 
to reduce risk were $80 million, round-trip transactions costs would 
be $200,000. This is a very high price to pay to reduce risk for a 
short period. A formal analysis of these problems focuses on equation 
84. 

Let s(0 be the transactions—purchases ( + ) or sales ( —)—per 
unit of time in acquiring or disposing of a portfolio. The sum of s(0 
is the total number of shares acquired or sold, but s(t) is the rate of 
change of a portfolio. 
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In capital theory a distinction is made between the marginal 
efficiency of capital and the marginal efficiency of investment.11 A 
similar distinction is of crucial importance in financial investment. 
The marginal efficiency of investment is described by equation 84. 
The first two terms are the marginal efficiency of capital. The third 
term concerns the rate at which the portfolio has been acquired or 
sold per unit of time; the term is a dynamic adjustment cost. Term 
Ap is the capital gain plus dividends in excess of the Treasury-bill 
rate on the transactions during the time interval. 

Ap = SAT + E - | s (84) 

That is, marginal efficiency of investment = marginal efficiency of 
capital — adjustment costs. 

Each portfolio acquired by a fund manager has a beta (B) that 
describes the relation between the return during the interval t to 
t + 1 on the portfolio of risky assets in excess of the risk-free rate 
(Ap) and the return on the index in excess of the risk-free rate (AT) 
during the same interval. Equation 85 describes the return on the 
index. 

AT = I(t + 1) - (1 + r - V)I(t) (85) 

where s(t) = transactions per unit of time; 1(0 = the value of the 
index at time t; V(t) = the dividend-price ratio on the index; and 
r(0 = the risk-free rate. 

Beta in equation 84 has no normative significance as it has in 
the CAPM but is simply the manager's subjective view of the relation 
between the market excess return, AT, and the excess return on this 
portfolio of securities, Ap. 

Term E—distance TM in figure 3-7—reflects the manager's view 
of unexploited market opportunities that, because of his special 
expertise, he can exploit profitably. One manager may acquire the 
securities of relatively unknown firms developing new technologies. 
He believes that he can successfully bet on which firms will succeed 
or fail, in relation to the market's evaluation. Another manager may 
acquire securities of firms verging on bankruptcy and believes that 
he can select those that will survive. In his view the market has 
discounted those securities at an unduly high risk premium. The 
claimed expertise of the fund manager consists of purchasing positive 
E portfolios or those undervalued by the market. Managers have 
subjective distribution functions of E based on their claimed expertise, 
and they induce plan sponsors to assign parts of the trust to them 
to manage. The first two terms, BAT + E, represent a return on the 
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portfolio. It is the marginal efficiency of capital: the return on a 
"stock" rather than on a "flow." 

The third term in equation 84 reflects the effects of fund trans
actions on the market price of the portfolio. It refers to costs involved 
in rapid acquisitions or sales of portfolios per unit of time. It is of 
fundamental importance in unders tanding how and why fund 
managers and principal sponsors use the futures markets in financial 
instruments and stock market indexes. This element is not captured 
at all by the portfolio models in the literature, because of their focus 
on stocks, which have no time dimensions, rather than on flows per 
unit of time. 

The immediate disposal by managers of an $80 million portfolio 
consisting of 2 million shares at $40 per share will tend to depress 
the average price per share. Travelers Investment Management esti
mated this effect as being between 1/8 and 1/4 of a point, an estimate 
confirmed by other fund managers. This means that the sale or 
purchase of an $80 million portfolio of stocks sold or purchased 
during a short interval (for example, a day) will change its value by 
at least $250,000 (2 million shares x 1/8) and possibly by as much 
as $500,000 (2 million shares x 1/4). Term ys(t)ll describes the change 
in the market price that results from transaction s(0 during the time 
interval. 

Coefficient 7 has several determinants; it measures the adjust
ment costs and consists of the market power of a fund to affect price. 
First, a transaction by a fund during a given interval of time, s(t), 
involves a heterogeneous collection of securities. Some are actively 
traded in broad markets, and others are traded in thin markets. The 
greater the fraction of the transaction consisting of sales or purchases 
of securities with low daily volumes, the greater the effect on the 
market price, and the larger will be 7. Even if all securities had the 
same price elasticity of demand, the larger percentage change in the 
volume of securities sold in thin markets would produce larger 
percentage price declines than for actively traded securities. Second, 
insofar as the fund is selling a nonrepresentative sample of securities, 
the number of other funds or large institutional investors interested 
in acquiring those securities during the time interval may be small. 
The price elasticity of demand over the short interval may be lower 
than that for a representative sample of corporations. Third, a fund 
transaction imparts a bias or negative signal to the market. The sale 
of a portfolio by a manager who is being replaced by a principal 
sponsor conveys a signal to the market that its E is negative. The 
probability that the transaction consists of securities that are currently 
overvalued is high. The dealer or market may therefore absorb these 
securities only at a substantial reduction in price. 
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THE DETERMINANTS OF MARKET POWER TO AFFECT PRICE ON 

TRANSACTIONS PER UNIT OF TIME 
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Figure 3-8 illustrates the determinants of market power: the 
magnitude of adjustment costs, 7s(f), in equation 84. If the interval 
for a given value of transactions is lengthened, transactions per unit 
of time, s(0, decline. The percentage change in volume per unit of 
time is brought to zero, and there is no effect on market price. This 
is the situation implicit in the CAPM and other portfolio models. 

When the interval is short, for example, a day or two, transac
tions per unit of time are large, and the market power depends on 
several factors. If the transactions were in securities considered to 
be a representative sample of the market, there would be little effect 
on price. Insofar as the portfolio of securities is not a representative 
sample of the index of stocks, there would be an effect on market 
price for any or all of the reasons described above. The dynamic risk 
management problem facing institutional investors can be summa
rized in terms of figure 3-7. The faster the manager or principal 
sponsor wants to change the portfolio (from A to M or from M to 
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B), the greater will be the costs of adjustment. The marginal efficiency 
of investment (Ap) is reduced below the marginal efficiency of capital 
(BAT + E) by the costs of adjustment, which are positively related 
to the speed of adjustment. 

Uses of Futures by Institutional Investors. Institutional investors use 
futures in two major ways. First, they engage in arbitrage, which 
permits them to earn at least the market rate of return on the index. 
Second, they use futures to reduce the adjustment costs of temporary 
changes in their portfolios. This raises the marginal efficiency of 
investment for any given marginal product of capital. These two 
factors improve the expected return-risk possibilities offered to savers 
and thereby increase the savings available for risky investment. 

Arbitrage between futures and the index. I have made repeated use 
of the relation between the change in the futures price, A/T = fT (t 
+ h) - fT(t), of a contract that matures at time T and the change in 
the price of the underlying index. Let T denote the maturity date of 
the contract, which is time t + h or later, of length h. The change 
in the futures price, A/T, can be decomposed as equation 86, abbre
viated as equation 87. A discussion of this equation is the subject of 
this section. 

fT(t + h) - fT(t) = [I(t + h)-(l + r - V)I(t)] 

+ {[(1 + r - V)I(t) - /T(0] (86) 

+ UAt + h) - I(t + h)]} 

AfT = AT + T| (87) 

where 

T, = [(1 + r - V)I(t) - fT(t)] + [fT{t + h) - I(t + h)\ (88) 

Term AT (in equation 85) is the first term in equation 86: the 
return on the index in excess of the Treasury-bill rate. The second 
term in equation 86 is the difference between the cost of purchasing 
the index of securities at time t by financing it at the Treasury-bill 
rate and receiving the dividends during the interval, 1(0 (1 + r — 
V), and the price, fT(t), at time t of a futures contract on the index 
that matures at time T. The third term is the difference at time t + 
h between fT(t + h), the futures price of a contract that matures at 
time T, and the value of the index, T(f + h), at time t + h. If time 
T, the maturity of the contract, coincides with time t + h, the third 
term in equation 86 is zero because at maturity the futures price is 
set equal to the index. 
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The second term in equation 86 represents "mispricing" of futures 
and offers a potential gross return to funds, for the following reason. 
There are two ways to invest in the S&P 500 index: (1) buy the index 
of stocks at time t at price 1(0 and receive dividends VI(t); (2) invest 
1(0 in Treasury bills yielding rate r, and purchase a futures contract 
on the index for fT(t). In each case the investment will be worth the 
same amount at maturity, I(T) = fT(t). The gross return from the 
direct investment in the index, R,, and the gross return from the 
indirect investment by buying Treasury bills and purchasing futures, 
RFT, are defined as follows: 

R, - I(T) - (1 - V)I(t) 

RFT - I(T) + rl(t) - fT(t) 

It is obvious that the first term in n, or the second term in 
equation 86, is (RFT - R,), the gross return from purchasing the 
futures contract on the index and investing in Treasury bills less the 
gross return from purchasing the stock index directly. The value of 
n is as follows: 

Tj = (RFT - R,) + [fT(t + h) - I(t + h)] (89) 

If the futures contract is to be held to maturity, the only stochas
tic element in n is the dividend-price ratio, V, on the index. Mispric
ing and the possibility for quasi-arbitrage profits exist when the 
absolute value of n exceeds transactions costs (estimated by Merrill 
Lynch Capital Markets division at 0.5 percentage points). 

If T) is positive, it is profitable (gross of transactions costs) to 
short the index of stocks, invest the proceeds in Treasury bills, and 
purchase the futures. If n is negative, it is profitable (gross of trans
actions costs) to short the futures and invest in the index of stocks. 

To take advantage of mispricing (when the first term in -n in 
equation 88 is not zero), several institutional investors established 
performance index futures funds. In November 1982, for example, 
shortly after stock index futures began to be traded, the State Street 
Bank established a Stock Performance Index Futures Fund (SPIFF-
Plus) to do the quasi-arbitrage. It describes its operations as follows: 

State Street's Stock Performance Index Futures Fund-Plus 
. . . provides a new alternative to conventional index funds 
by investing in stock index futures. Its goal is to outperform 
the market by taking advantage of pricing discrepancies 
between equities and stock index futures [a value of n that 
is not zero]. Overall risk will be similar to the market's risk. 

As such, SPIFF-Plus swaps between stocks and futures 
contracts, depending upon where the opportunity lies. It 

191 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



CAPITAL FORMATION 

aims to track the performance of the Standard and Poor's 
500 Index in the worst possible scenario, and to exceed it 
by a measurable margin at best. 

SPIFF-Plus cannot do worse than the Standard and Poor's 500 
index. It returns R, plus the absolute value of n when there is mispric
ing. When there is no mispricing, R, = RFT. During the early period 
it obtained a return 5 to 6 percent above the S&P 500 index. As a 
result of these quasi-arbitrage activities by funds that hold approxi
mations to the S&P 500 index, the absolute value of r\ has declined. 
Nevertheless, funds like SPIFF-Plus still make arbitrage profits, but 
their quasi-arbitrage activities drive the absolute value of n toward 
the transactions costs. 

The third term in equation 86, fT(t + h) - l(t + h), has two 
dimensions. Ordinarily, maturity date T does not coincide with t + 1, 
when the forward transaction is reversed. For example, a September 
contract may be purchased on July 11 and sold on July 18. On the 
latter date there is no reason why the index should equal the price 
of a September future. Consequently, even if there were no mispric
ing, there would be a variance to term n if t + h is before maturity 
date T. The variance of n is referred to as basis risk. 

Second, few arbitragers can afford to purchase all the S&P 500 
stocks contained in the index. A basket of 100-200 stocks is purchased, 
which is a surrogate for the index. Such baskets cost from $25 million 
to $50 million and are good but imperfect approximations to the 
index.12 Even if the futures contract were held to maturity (T = 
t + h), the futures price, / r(T), which is the price of the index, would 
not necessarily equal the value of the surrogate basket. Difference 
fT{T) — I{T), where T(T) is the price of the surrogate basket, is another 
dimension of basis risk. Since transactions costs in futures are very 
low, arbitragers can afford to take this form of basis risk. 

Estimates of the variance of T) (equations 86 and 88) have been 
obtained in at least two ways. Select a futures contract, preferably 
the nearby one, and correlate the change in its price, A/T = fT (t + h) 
- fT(t), with the return on the index, AT(f) = I(t + h) - (1 + r -
V)I(t), over interval h during a sample period. The observations are 
taken over the life of a contract. Let p2

F2 be the product-moment 
correlation between A/T and AT. By construction p7F is the fraction of 
the variance of the change in the futures price that is accounted for 
by the variance of the return on the index, and var n is the residual. 

var AT = p2
F var A/ 

var T) = (1 — p2
F) var Af 
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It follows that the variance of n is a multiple of the variance of AT. 

(1 - P/F) var T) = - -f^- var AT (90) 
P/F 

A second method of estimating var n is to note that n is the 
return on a fully hedged short position in the stock index. Sell the 
index short at time t at price 1(f), and purchase a futures contract 
that matures at time T for price fT(t). Reverse the two transactions h 
periods later. During the interval the proceeds of the short sale are 
invested in Treasury bills, but the dividends are sacrificed. These 
transactions yield a return exactly described by -n in equation 88. 
Estimated returns will depend on h. 

Data are available on the means and variances of unhedged and 
hedged portfolios on the S&P 500 index over different interval lengths 
h. The variance of the unhedged S&P 500 index corresponds to var 
AT, and the variance of a fully hedged portfolio corresponds to var 
T). Table 3-11 presents estimates of the ratio var n/var AT and (using 
equation 90) the associated a2

F for different interval lengths h during 
the last seven months of 1982. 

The table shows that, when the contract is not held to maturity, 
a substantial basis risk (var n) exists on a fully hedged position. 
Correlation pIF is far from perfect over short intervals. Since trans
actions costs are low and liquidity is high in futures, arbitragers can 
afford to take these basis risks. 

TABLE 3-11 
ESTIMATES OF BASIS RISK AND COEFFICIENT OF DETERMINATION 

BETWEEN CHANGE IN FUTURES PRICE AND RETURN ON S&P 500 INDEX 

OVER INTERVALS DURING 1982 

Interval Length (h) 

1 day 
2 days 
3 days 
1 week 
2 weeks 
3 weeks 

SOURCE: var T|/var A/ is the square of <JHICJU for a portfolio consisting of the S&P 500 
that is hedged by a future on the same index, based on Stephen Figlewski, "Hedging 
with Stock Index Futures," Columbia University Center for the Study of Futures 
Markets, CSFM-62, July, 1983, table 1. 
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var T\/var AT 

0.462 
0.221 
0.137 
0.078 
0.068 
0.130 

P?F 

0.684 
0.819 
0.880 
0.927 
0.937 
0.885 
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Liquidity and low transactions costs in futures. Earlier it was stated 
that the immediate purchase or sale of a portfolio of $80 million 
(consisting of 2 million shares at $40 per share) tends to affect the 
average price of a share by an eighth to a quarter. This was described 
by the ys(t) term in equation 84. No such market power term was 
included in the change in the futures price equation, (86) or (87), 
because funds do not have much power to affect futures prices in 
the index. The reasons are those sketched in figure 3-8 . 

First, no signals are conveyed to the market that the fund is 
disposing of overvalued stocks when it sells the future on the index. 
Such a sale cannot convey signals about relative prices of securities. 
Second, an $80 million sale in futures is only 1.9 percent of the daily 
value of S&P 500 futures traded. If a similar sale consisted of subsets 
of stocks, it would constitute much more than a 2 percent rise in the 
daily value traded in that subset. Third, the price elasticity of demand 
for a representative sample of stocks in the S&P 500 should be greater 
than the elasticity of demand for a nonrepresentative subset of those 
stocks. Funds may invest in portfolios that are proxies for the market 
index as well as specializing in different portfolios of stock. If one 
fund is selling a block of a particular stock and another is purchasing 
another block of a particular stock, it is unlikely that what one is 
demanding is what the other is supplying. A price change would be 
required to induce a fund to change its proportions of securities. If 
one fund is decreasing its equity investment in the index by selling 
futures on the index, however, it will be exactly the same future that 
another firm is purchasing to increase its equity investment in the 
index. The futures transaction on the index is equivalent to buying 
or selling the index of underlying securities. Consequently, both 
funds are trading the same homogeneous commodity: a represent
ative sample of stocks. For this reason, no reduction in price need 
be offered to induce the buyer to purchase a different vector of 
securities than initially planned. 

These three reasons explain why there is a market power term, 
7s(0, in equation 84 for the change in the price of portfolios and not 
in equation 86 for the change in the futures price. This is a formal 
way of stating that the futures market in a broad-based index is much 
more liquid than the market for underlying securities (or the market 
in narrow-based subindexes). The raison d'etre of futures markets is 
their greater liquidity than the markets in underlying securities, as 
is explained below. 

Transactions costs of purchases and sales in futures are approx
imately 15 percent of those in the underlying securities. (The follow
ing example was provided by Travelers Investment Management 

194 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



JEROME L. STEIN 

Company.) Suppose that a fund purchased or sold $80 million of 
equity. At an average share price of $40, the transaction includes 2 
million shares. At a commission rate of five cents a share (consid
erably lower than the average for all institutional trades), the one
way commissions amount to $100,000 (2 million shares x five cents 
per share). 

If $80 million of the S&P 500 future were sold, the commissions 
would be substantially lower. With the futures selling for 160, the 
value of a futures contract on the S&P 500 index is $80,000 (160 x 
$500). To sell $80 million, 1,000 futures contracts must be sold. The 
one-way commission rate is $15 per contract, and the total commis
sions for selling $80 million in futures are $15,000 ($15 x 1,000)— 
15 percent of the transactions costs in underlying securities. 

The reason for this difference is the economy of scale. It may 
cost no more to process one futures contract for $80,000 than one 
block of 100 shares at $40 per share. Since bid-ask spreads are not 
standardized, it is difficult to know how they compare in futures 
transactions and those in the underlying securities. Nevertheless, the 
net result is that transactions costs for futures are significantly less 
than for the underlying securities. 

Futures Facilitate Temporary Risk-Return Adjustment and Raise the 
Marginal Efficiency of Investment. Futures markets in the stock 
market index and in Treasury securities reduce the adjustment costs 
of temporary changes in the portfolio of institutional investors and 
thereby raise the marginal efficiency of investment. That is the subject 
of this section. 

Equation 91 describes the return, ir(f + h), to the fund or trust 
when it can engage in futures transactions. The first three terms in 
equation 91—the term in brackets in equation 92—are sAp - T(s), 
the returns on the cash transactions, s(t), less transactions costs, 
T(s(t)). Let xT(t) of futures that mature at time T be sold at time t. 
The current price is fT(t). These futures will be repurchased at a 
subsequent date t + h at price fT(t + h). Transactions costs on the 
futures are Q(x). Not only is the futures market so liquid that there 
is no term corresponding to ys(t) in the cash transactions market, 
but transactions costs in futures, 0(x), are much lower than those in 
the cash instruments, T(s). 

ir(f + h) = [B(T(f + h) - (1 + r - v)I(t)) + e]s(t) 

- 2 S2(t) _ r ( s (0 ) (91) 

+ xT(t)\fT(t) - fT(t + h)] - 6(x(0) 
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abbreviated as: 

T j IT = [(BAT + e)s - -zs2 - T(s)] - xAf - 6(x) (92) 

where rr = return on the transactions; x(t) = sales of futures, y(t) 
= -x(t) = purchases of futures; fT(t) = price at time t of futures 
maturing at time T; T(s), 0(x) = transactions costs; and T(t) = price 
of the index. 

Equation 93 is derived by using equation 87 for the relation 
between the change in the futures price, A/, and in the index, AT. 

TT = (Bs - x)AT + ES - | s 2 - nx - T(s) - 6(x) (93) 

The first term, (Bs - x)AI, is the gross return attributable to 
changes in the market index. The second term, ES, is the gross return 
from changes in the relative price (e) of the portfolio acquired or sold 
during the interval. The third term, 7S2/2, is the change in price 
induced by the fund's purchases or sales of the securities during the 
interval. The fourth term, - n x , represents the basis risk. The last 
two terms are the transactions costs in dealing with the underlying 
securities, T(s), and the futures, 0(x). Since transactions costs on 
purchases are the same as on sales, T(s) = T( — s), and 6(x) = 0 ( -x ) 
= 6(y). 

The expected return, ETT, is described by equation 94, where the 
expectations are taken over the stochastic variables AT, E, and n. It 
is assumed that the expected value of n is zero, but it has a variance. 

ETT = (Bs - x)E(AT) + SE(E) - | s2 - T(s) - 6(x) (94) 

In deriving the variance of the expected return, var TT, assume 
that the three stochastic elements are independent of one another. 

var TT = (Bs - x)2 var AT + s2 var e + x2 var n (95) 

There are three sources of risk: (1) var AT is the variance of the return 
on the market index of securities; (2) var E is the risk of relative price 
changes between the portfolio and the market index; (3) var n is the 
basis risk in equation 89. 

Transition to a new portfolio. Two cases of risk management were 
considered at the beginning of this section. The first case concerns 
a principal sponsor who dismisses a fund manager whose perform
ance puts the trust at point A in figure 3-7. A new manager is 
appointed who believes that he can select a portfolio, M, that will 
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exceed the market performance at point I. I show how the use of 
futures markets raises the marginal efficiency of investment on the 
acquisition of a new portfolio. 

If the new fund manager acts to reinvest the allotted funds in 
the market during a short time, the fund will obtain a change in the 
expected returns, dEtr/ds, and a change in risk, d var -rr/ds, on the 
resulting transactions, s(t). Call the ratio MRT(s) in equation 96, the 
marginal rate of transformation between risk and expected return 
from investment in cash securities during the time interval. It is 
derived from equations 94 and 95. 

MRT(s)= d™dS
 =m*l) + E(s)-ri-ns) 

1 , Os - x) B var AT + s var e 
- d var TT/3S 
2 

Evaluated at x = 0 when there is no futures position, this marginal 
rate of transformation is equation 97. It is graphed as curve OS in 
figure 3-9. 

_ PE(AI) + E(.) - „ - • r W 

' s(B2 var AT + var e) v ' 

The numerator is the marginal efficiency of the investment. The 
marginal efficiency of capital exceeds the marginal efficiency of 
investment for two reasons. First, the faster the portfolio is acquired, 
the greater are the adjustment costs, 7s, where s represents the 
transactions during the given time interval. Second, the faster the 
portfolio is acquired, the lower will be E(E), its performance in rela
tion to the index, because inadequate time is devoted to the selection 
of a portfolio, that is, to the formulation of an investment strategy. 
The fund cannot jump from point A to point M in figure 3-7. The 
change in expected returns from a rapid purchase program is the 
numerator in equation 97. 

The marginal rate of transformation is different when the prin
cipal sponsor or fund manager uses the futures market. As the secu
rities of the dismissed fund manager are sold, the principal sponsor 
can (1) invest the proceeds in highly liquid assets such as Treasury 
bills or (2) purchase futures contracts on the S&P 500 index. The new 
fund manager carefully devises an investment strategy. 

Equation 98 describes the marginal rate of transformation, MRT(y), 
between the change in expected return per purchases of stock index 
futures per unit of time (the numerator) and the change in risk per 
purchases of stock index futures per unit of time (the denominator). 
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It is based on equations 94 and 95. Variable y = —x represents 
purchases of futures per unit of time. 

E(AT) - 6' dE(-u)ld(u) 
MRT(y) = ^ - L - = V ' Kin (98) 

(Bs - x)var AT - x var TI 1 , , s VP ; - 5 var Tr/a(y) 

When MRT(y) is evaluated at s = 0 when there are no purchases of 
cash securities, the marginal rate of transformation is given by equa
tion 99. 

MRT{y) = *«*-*' ( 9 9 ) 
y y(var AT + var n) 

which is graphed as OF in figure 3-9. 
The numerator, derived from equation 94, is the change in the 

expected return from the purchases of futures on the index per unit 
of time. It is the expected return on the stock index in excess of the 
safe return, E(AT), less the transactions costs, 0'. It is assumed that 
there is no mispricing, so that E(r\) = 0. Because of the liquidity and 
depth of the futures market, funds do not perceptibly affect the 
market price by their transactions. 

With the purchase of futures, the fund can jump from point A 
to the market expected return in figure 3-7. The trust is totally 
invested in the market without the physical purchases of stocks. The 
essence of purchasing the futures is that the trust is in effect purchas
ing the entire S&P 500 index at low transactions costs and without 
market power. This is the meaning of the numerator. The denomi
nator, derived from equation 95, is the change in total risk resulting 
from the purchases of futures per unit of time. The two components 
of risk are changes in the market index (var AT) and the risk involved 
if the futures are sold before maturity (see equations 86, 87, and 88). 
The basis risk, var r\, is small in relation to the risk of changes in 
the market index. 

Curve OF in figure 3-9 is the marginal rate of transformation 
between the change in expected return and the change in total risk 
during the interval when the funds are invested in the futures on 
the index. In general, as shown in equations 97 and 99, the marginal 
rate of transformation using futures exceeds that of using securities 
directly under any of the following conditions: (1) the expected appre
ciation of stocks hastily selected is less than the expected appreciation 
of the index, BE(AT) + E(E) ^ E(AT); (2) there is considerable market 
power when purchases are made quickly, that is, 7s is large; (3) the 
basis risk, var r\, is less than the relative price risk, var E. 
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FIGURE 3-9 

TRANSFORMATION BETWEEN EXPECTED RETURN AND RISK ON 

FUND TRANSACTIONS 

AETf/Af 

NOTE: The curves show the relation of the change in expected return over the time 
interval to the change in risk over the time interval. Curve SS' refers to the purchases 
or sales of securities, curve FF' to the purchases or sales of futures. 

A comparison of the two marginal rates of transformation is 
most vivid if it is assumed that (1) the principal sponsor has a fund 
purchase s of securities or an equivalent value of futures during an 
interval and (2) the portfolio of securities that would be purchased 
has a B equal to unity. Then the left-hand and right-hand sides of 
equation 100 are special cases of equations 97 and 99. 

MRT(s) = 
E(AT) + £(e) - T - ys 

s(var AT + var E) 

< 
E(AT) - 0' 

s(var AT + var n) 
= MRT(y) (100) 
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The numerator of the MRT when stocks are purchased is less than 
the value when futures are purchased, because hastily conceived 
stock purchases are expected to perform worse than the market, E(E) 
< 0; and the concentration of these purchases during a short interval 
will raise their prices, 7s > 0. In addition, the transactions costs in 
futures, 0', are considerably less than those involving the physical 
securities, T. The denominator of the MRT when futures are purchased 
is less than that when securities are purchased, because the basis 
risk, var n, is substantially less than the relative price risk, var E. 

Graphically, the change in expected return for a given change 
in risk exposure OA is AB when the stocks are purchased rapidly 
during the transition period between fund managers and AC when 
futures are purchased and the stock acquisition program has been 
spread over a longer period of time (figure 3-9). The principal spon
sor has moved the trust quickly toward point T from point A in figure 
3-7. 

Rapid temporary reduction of risk. The second problem of risk 
management discussed above concerns the rapid but temporary 
reduction of total risk exposure. The principal sponsor (or fund 
manager) wants to reduce total risk from u1 to a2 (in figure 3-7) for 
a short period. He is anxious to keep the portfolio described by point 
M as a long-term investment. This portfolio is expected to outperform 
the market: E(E) > 0. I explained earlier that the attempt to move 
quickly to point B by selling a fraction of the portfolio of risky assets 
and then repurchasing them to return to point M is very costly and 
disruptive. Costs of adjustment are reflected in term 7s in equation 
84. 

A more efficient strategy is available to reduce market risk quickly 
for a time without incurring adjustment costs, 7s. The principal spon
sor sells futures contracts corresponding to the risks that he wants 
to avoid. If he wants to reduce the risks of declines in the stock 
index, he sells futures contracts on the S&P 500 index. If he wants 
to reduce the risks of a decline in the index of long-term bonds, he 
sells futures contracts on Treasury bonds. These sales correspond to 
x(0 in equations 94 and 95. 

Fund managers need not be informed of these actions, and no 
fund portfolio is being disturbed. Managers continue to hold the 
desired stocks in what they believe are the optimal proportions and 
make no costly sales during a short interval. By increasing sales of 
futures, x(0, the principal sponsor moves along segment OF' of the 
transformation curve in figure 3-9. Risk is reduced by OA' at a cost 
of A'C in expected return, whereas the cost would have been A'B' 
if the first strategy were followed. 
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Formally, consider the case where the following conditions are 
satisfied: (1) Portfolio M is expected to appreciate by more than the 
index and has a B equal to 1. This means that E(Ap) = E(AT) + E(E) 
>E(AT). (2) The choice is to sell securities ( - s ) or sell an equivalent 
value, x = - s , of futures on the index. This means that MRT(x) is 
evaluated at s = 0 and x = - s . 

The two marginal rates of transformation are as follows: 

_ . E(A0 + m + r + v > EW + V __ 
s(var AT + var E) s(varAT + varn) 

slope: OS' > OF' in figure 3-9. 
The intuitive explanation is as follows. By selling portfolio M, 

the trust or fund loses the return on the portfolio net of the safe 
return, E(AT) + E(E), and incurs transaction costs T and adjustment 
costs of 7s. This loss is the numerator of MRT(-s). 

By selling futures on the index, the trust loses the expected 
return on the index, E(AT), and incurs transactions costs 0'. Insofar 
as the portfolio, M, is expected to appreciate in relation to the index, 
E(E) > 0, and adjustment costs are significant, 7 > 0, the loss of 
expected return is much greater by selling the portfolio than by 
selling futures on the index. Moreover, transactions costs on futures 
are lower than on the securities, 0' < T'. 

The reduction in risk by selling the portfolio is s (var AT 4- var 
E) and by selling an equal value of futures on the index is s (var AT 
+ var T)). Since the basis risk, var r\, is small in relation to the risk 
on the index, var AT, the risk that is diversified away by selling the 
futures is similar to the risk that would be eliminated by selling an 
equivalent value of the portfolio. 

The net result is described by comparing several points in figure 
3-7. (1) If there were no adjustment costs (7 = 0), the trust or fund 
could move from point M to point B by selling part of portfolio M 
and investing the proceeds temporarily in safe assets. (2) With adjust
ment costs (7 > 0), the sale would move the trust or fund to point 
D. The faster the attempt to reduce risk, the greater the distance 
between points D and B. (3) By selling futures on the index but 
keeping portfolio M, the trust or fund moves to point C. The differ
ence between points C and B results from the lower transactions 
costs on futures. Thus the advantages of using futures for temporary 
risk reduction are measured by distance DC: DC = DB + BC = 
saved adjustment costs + lower transactions costs. 

Savings in risky assets depend on the expected return-risk possi
bilities in the secondary market. By using futures in the ways described, 
institutional investors improve the risk-return trade-off shown in 
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figure 3-7 and thereby raise the savings invested in risky assets. I 
showed in the previous section how the use of futures by the FNMA 
raises the rate of investment in housing. These two sections together 
show how futures markets raise the rate of capital formation. 

Appendix 

Derivation of Equation 73 

The optimization, when futures market are used optimally, is based 
on equations A-l and A-2. 

3ETT a d var TT 

dp 2 dp 

rJErr a d var TT 
dx ~ 2 dx 

(A-l) 

(A-2) 

where ETT is equation 69, var TT is equation 70, and the supply of 
mortgages is equation 53. 

The solution of this system for the forward bid price, pF(t), is 
equation A-3. 

m . E - ^ — «A.3, 

ac var il (1 + 7 l ) - + j + 2(1 - g) 

The denominator is approximated as (A-4). 

etc var 1^(1 + 7 i) - ( 1 +* J + 2(1 - g) 

~ ac var 1(7! + y2) + 2(1 - g) 

Thus the approximation of pF(t) in (A-3) is: 

pF(0 = E - ^ 

2(1 - g) + ac(y1 + 72)var T 

Since 

EP{Q; t) = ET(0) - m 

and it may be assumed that 

ET(0) = T(f) 
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the expected price of an FNMA deben tu re may be wri t ten as: 

EP(Q; 0 = 1(0 - m 

Equat ion 73 in the text is thereby derived. 
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4 
The New Option Markets 

Hans R. Stoll and Robert E. Whaley 

The pace of financial innovation has increased in recent years. Call 
option trading in sixteen individual common stocks was authorized 
only twelve years ago on the Chicago Board Options Exchange (CBOE). 
Today put options as well as call options on about 360 individual 
stocks are traded on five exchanges—the American Stock Exchange 
(AMEX), the Philadelphia Stock Exchange, the Pacific Coast Exchange, 
the Midwest Stock Exchange, as well as on the CBOE—and the 
volume of stock option trading measured by the value of underlying 
contracts rivals that of the New York Stock Exchange (NYSE). This 
period has also seen the introduction of futures contracts on financial 
instruments, such as government securities and other debt instru
ments, currencies, and stock indexes. The most recent innovation 
has been the creation of options on instruments other than individual 
common stocks: on bonds, on stock indexes, on currencies, and on 
commodities. These new options, introduced since 1982, are the 
focus of this chapter. 

Because options are complex, we first provide background infor
mation. In the section "The New Option Instruments" we describe 
options and the new option instruments. In the following section 
we examine several elements in the operation of exchange option 
markets—the function of the clearinghouse, how profits or losses 
are realized, and how market making and floor trading differ between 
stock exchanges and futures exchanges—and briefly describe the 
regulation of the new options. 

Policy makers have frequently expressed concern that options 
may not serve any economic purpose. This issue is examined from 
two perspectives in the section "Economic Purpose of Options." 
First, the uses of options as a risk management tool are examined 
from the perspective of private users of options. Second, the social 
costs and benefits of options are considered. Social costs may arise 
if options are merely a form of gambling, if they detract from the 
liquidity of underlying assets or from the capital formation process 
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itself, or if they can be manipulated or are otherwise subject to trading 
abuses. We conclude that the social costs are few and that options 
confer social benefits by making possible more efficient sharing of 
risk in the economy. Insofar as option prices are linked to the price 
of the underlying asset, options trading can enhance the depth and 
liquidity of underlying asset markets by increasing investors' interest 
in an underlying asset and its derivative securities. 

In the section "Option Pricing" we present the pricing relations 
linking an underlying asset, an option on that asset, a futures contract 
on that asset, and an option on the futures contract. Empirical evidence 
on the pricing process indicates that these four instruments are closely 
linked and that factors affecting the price of one are transmitted to 
the others. 

The rapid expansion in the number of new option instruments 
has raised concerns about undue proliferation of new option instru
ments. We examine factors affecting the introduction, success, and 
failure of new options. Many new options have been introduced; 
many have failed. The arguments against restricting the introduction 
of new options are presented. 

The advent of derivative financial instruments makes it possible 
to accomplish a given investment objective by alternative means. A 
long position in an underlying asset, for example, can be replicated 
by using a futures contract or by using put and call options. The 
costs of these alternative positions will be affected by the margin 
required. Questions relating to the appropriate margining of the new 
options and to margin regulation are examined in the section "Margin 
Requirements." The chapter ends with a section of summary and 
conclusions. 

The New Option Instruments 

In this section the general characteristics of an option on any under
lying item and the payoffs to different option positions are consid
ered. The new exchange-traded option instruments that are the focus 
of this study are described, and over-the-counter options are briefly 
examined. 

What Are Options? An option conveys the right to buy or sell an 
underlying item at a specified price within a specified period of time. 
The right to buy is referred to as a call option; the right to sell is a 
put option. Options are generally described by the nature of the 
underlying item: an option on a common stock is said to be a stock 
option, an option on a futures contract is a futures option, and an 
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option on a commodity is a commodity option. The specified price 
at which the underlying item may be bought or sold is called the 
exercise price or the striking price. To buy or sell the underlying 
item in accordance with the option contract is to exercise the option. 
Options traded in the United States—called American options—can 
be exercised at any time up to and including the expiration date. If 
an option can be exercised only at expiration, it is termed a European 
option. 

The buyer of an option pays the option writer (the seller) an 
amount of money called the option premium. In return the buyer 
receives the privilege of buying—but does not incur the obligation 
to buy—the underlying item for the exercise price at any time up 
to the expiration date. If the price of the item exceeds the exercise 
price, the call option is said to be in the money, and the call option 
buyer can exercise his option, thereby earning the difference between 
the two prices—the exercise value. If the price of the item is below 
the exercise price, the call option is out of the money and will not 
be exercised. 

An example of futures options on the Standard and Poor's (S&P) 
500 stock index will help to clarify options (see table 4-1). The 
contract size is $500 times the index value. A buyer of a September 
call at a striking price of 155 paid a premium of $1,600 (3.20 x $500) 
for the right to buy one contract of September S&P 500 stock index 
futures at $77,500 (155.00 x $500) at any time before the expiration 
date, the third Friday in September. If the price of the September 
index futures, at 154.90 on July 10, increased in value, say to 160, 
the call buyer could exercise the call, take delivery of the futures 

TABLE 4-1 
PRICES OF FUTURES O P T I O N S O N 

THE S T A N D A R D A N D P O O R ' S 500 STOCK INDEX, JULY 10, 1984 

(dollars) 

Striking 
Price 

150 
155 
160 
165 

Calls 

September 

6.25 
3.20 
1.40 
0.50 

December 

n.a. 
6.35 
4.00 
2.30 

September 

1.40 
3.30 
6.45 
10.45 

Puts 

December 

2.20 
3.90 
6.25 
9.45 

NOTE: n.a. = not available. S&P 500 index values: spot, 152.89; September futures, 
154.90; December futures, 157.65. 
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contract, and sell the futures contract to earn a profit of $900 ([160.00 
- 155.00 - 3.20] x $500). Alternatively, since the option value 
reflects its exercise value, the option itself could be sold for the same 
profit. Note that on July 10 the option with a striking price of 155 
was slightly out of the money since the index was at 154.90. The 
call buyer paid a premium for the option on the expectation that 
sometime before September the index would reach at least 158.20 
(155 + 3.20). 

The buyer of a September put option paid 3.30 for the option 
to sell at 155. This option was slightly in the money on July 10 and 
thus carried a slightly larger premium than the call option. The put 
option would become profitable if the September index futures fell 
below 151.70 (155 - 3.3) before the third Friday in September. The 
factors explaining the option premiums for different striking prices 
and different maturities are described later in this chapter. 

It is important to note that the call option writer faces payoffs 
exactly opposite those of the buyer. If the call is in the money at 
expiration, the option writer must deliver an item worth more than 
the exercise price received. In the preceding example, the option 
writer in effect purchases the index futures at 160 and delivers it to 
the option buyer at 155. The loss is offset in part by the premium 
of 3.30, and the total loss equals the option buyer's total profit. If 
the call is out of the money at expiration, the option is not exercised, 
and the option writer keeps the premium he collected from the buyer 
when the option contract was written. 

The buyer and the seller of a put option contract have the same 
zero-sum payoffs when the option is exercised. If the item price is 
below the exercise price, the buyer will exercise the option and realize 
a net profit equal to the writer's loss. If the item price is above the 
exercise price, the put option is out of the money and expires worth
less. 

Option Positions—Profit Diagrams. In this section, the relation 
between the put and call option payoffs and the price of the under
lying item is demonstrated graphically. The underlying item is assumed 
to be a futures contract, although the analysis is general in the sense 
that the underlying item may be any financial instrument or commod
ity. The options are assumed to be held to maturity, T. 

To begin, it is useful to establish the profit diagrams for a futures 
position. An individual who enters into a long futures contract when 
the futures price is F agrees to pay F for the underlying item when 
the position is closed at time T. At time T the futures price, FT, minus 
the purchase price, F, represents the profit from the long futures 
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contract. The maximum loss from this position is F since the lowest 
value the futures may obtain is 0, and the maximum gain from the 
position is unlimited. The strategy has a zero profit when the terminal 
futures price equals the initial value (that is, FT = F). Panel A of 
figure 4 -1 depicts the profit diagram for a long futures position. 

The profit picture for a short futures position is exactly opposite 
that of the long futures position because of the zero-sum nature of 
futures contracts. Panel B represents the short futures profit diagram. 
The maximum loss is unlimited, the maximum gain is F, and the 
break-even point is where the terminal futures price equals the initial 
value. 

The call option profit diagrams are depicted in figure 4-2. A 
long call position entails a maximum loss of the option premium, C, 
an unlimited maximum gain, and a break-even point where the 
terminal futures price is equal to the exercise price of the option plus 
the option premium. A short call position has an unlimited loss, a 
maximum gain of C, and the same break-even futures price, again 
reflecting the zero-sum nature of such instruments. 

Figure 4 - 3 shows the profit diagrams for long and short posi
tions in the put option. The maximum loss of a long put position is 
the premium, the maximum gain is the exercise price less the premium, 
and the break-even terminal futures price is the exercise price less 
the premium. The short put position has exactly opposite payoffs. 

Occasionally a long futures position is thought to be the same 
as a long call position. A comparison of figures 4 -1 and 4-2 shows 
that this is clearly not the case. Although a call has the potential 
profits of a futures contract, it avoids the losses from a futures price 
decline. Thus a long futures position and a long call position are 
quite different. 

Buying a call and writing a put, however, provide a long futures 
position. This is illustrated in figure 4-4 for the case in which the 
futures price equals the option's exercise price. The maximum loss 
from the strategy is F, which is the maximum loss from writing a 
put; the maximum gain from buying the call is unlimited; and the 
break-even terminal futures price is F. These are exactly the contin
gencies posed by the long futures position. The long call-short put 
option strategy is sometimes referred to as a synthetic long futures 
position. Conversely, a portfolio consisting of a short position in the 
call and a long position in the put provides a synthetic short position 
in the futures, as shown in panel B. 

Certain combinations of futures and futures options provide 
synthetic options positions. For example, a portfolio consisting of a 
long position in futures and a short position in the call option on 
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FIGURE 4 - 1 

PROFIT D I A G R A M S FOR N A K E D FUTURES P O S I T I O N S 

A. Long Futures 

Profit 

Futures 
price, FT 

Maximum gain = + » 
Maximum loss = — F 

Profit 
F 

B. Short Futures 

I 

Initial futures 
price, F Futures 

price, FT 

Maximum gain = F 
Maximum loss = — 
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FIGURE 4 - 2 

PROFIT D I A G R A M S FOR N A K E D C A L L O P T I O N POSITIONS 

A. Long Call 

Profit 

Break-even 
futures price, 

X + C 

Futures 
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Maximum gain = + •x. 
Maximum loss = — C 

B. Short Call 
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X + C 
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Maximum gain = C 
Maximum loss = - x 
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FIGURE 4 - 3 
PROFIT DIAGRAMS FOR NAKED PUT OPTION POSITIONS 

A. Long Put 
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FIGURE 4 - 4 

PROFIT D I A G R A M S FOR SYNTHETIC FUTURES POSITIONS 
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the futures is equivalent to writing a put on the futures; that is, it 
is a synthetic short put position. The portfolio compositions yielding 
synthetic options positions are as follows: 

Portfolio 
Composition 

Long futures 
Long put 

Short futures 
Short put 

Short futures 
Long call 

Long futures 
Short call 

Synthetic 
Option Position 

Long call 

Short call 

Long put 

Short put 

The profit diagrams and their implications presented in this 
section are intended to be illustrative only. More formal relations 
between option prices and the prices of the underlying instruments 
are presented later. The profit diagrams will prove useful, however, 
in subsequent discussions about the payoff contingencies of option 
portfolios. 

Types of New Exchange-traded Options. A complete list of the new 
options instruments is given in table 4-2. They are divided into 
options on physical assets and options on futures. 

Options on physical assets. The first options on physicals—options 
on debt instruments—were introduced by the AMEX and the CBOE 
in October 1982. Since then options written directly on stock indexes 
and on currencies have also been introduced. 

Options on stock indexes are offered on five exchanges: the 
CBOE, the AMEX, the NYSE, the Philadelphia Stock Exchange, and 
the Pacific Coast Exchange. Six options are on broad-based indexes, 
and eleven are on narrow-based industrial indexes. Unlike options 
on common stocks, these options are settled in cash. If, for example, 
a call option finishes in the money, the option holder receives in 
cash the difference between the index and the exercise price. Options 
on the broad-based indexes enjoy greater trading volume than those 
on the narrow-based indexes, and, within the broad-based index 
group, the CBOE's options on the S&P 100 index have the greatest 
interest. 

Options on debt instruments are offered on the CBOE and the 
AMEX. None of these options, written on U.S. government Treasury 

214 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



STOLL AND WHALEY 

obligations, has generated much interest. The T-bond and T-note 
option contracts require delivery of the underlying Treasury instru
ment if the option is exercised; the T-bill requires the delivery of a 
bill that has ninety days to expiration. 

The Philadelphia Stock Exchange lists options on six currencies: 
the British pound, the Canadian dollar, the West German mark, the 
Japanese yen, the Swiss franc, and the French franc. If the option 
is exercised, the underlying currency must be delivered. 

Options on futures contracts. A number of the options, as shown 
in table 4-2 , are options on futures contracts. If a futures option is 
exercised, the underlying futures contract is delivered. The options 
may be categorized according to the nature of the item underlying 
the futures contract. Currently, futures options are written on stock 
indexes, debt instruments, currencies, and several commodities. 

Under a pilot p rogram inst i tu ted in December 1981, the 
Commodity Futures Trading Commission (CFTC) approved options 
for a limited number of futures contracts on commodities other than 
domestic agricultural commodities. The first of these futures options 
(on T-bonds, sugar, and gold) did not begin trading until October 
1982. The ban on options trading in domestic agricultural commod
ities established in the Commodity Exchange Act of 1936 was lifted 
by the Futures Trading Act of 1982, and now a second option pilot 
program (approved in March 1984) allows for domestic agricultural 
options as well. Each pilot program runs for three years and is 
intended to allow close monitoring by the CFTC of the development 
of these markets and compliance with the various rules established 
by the CFTC. Under the first pilot program each futures exchange 
is allowed to propose two options. Options on stock index futures 
(S&P 500, NYSE composite, Value Line index), T-bond futures, German 
mark futures, gold futures, and sugar futures were approved under 
the pilot program. Under the second pilot each futures exchange is 
allowed to propose two agricultural options. Futures options on corn, 
soybeans, live hogs, live cattle, wheat, and cotton were approved 
under this program. 

Only two of the futures options on stock indexes are currently 
active—options on the S&P 500 on the Chicago Mercantile Exchange 
(CME) and options on the NYSE composite index on the New York 
Futures Exchange (NYFE). Both options expire at the same time as 
the underlying futures contract. For the S&P 500 futures options it 
is the third Friday of the contract month; for futures options on the 
NYSE composite, it is the next to last business day of the month. 

Futures options are currently traded on a long-term debt instru-
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OPTION MARKETS 

ment (Treasury bonds) and on a short-term debt instrument (ninety-
day Eurodollar deposits). By far the most successful of all futures 
options is the T-bond futures option introduced in October 1982 by 
the Chicago Board of Trade (CBT). This option contract expires on 
the first Friday preceding by at least five business days the end of 
the month before the futures expiration month. Options on Euro
dollar futures were only recently introduced by the CME. 

In January 1984 the CME introduced options on the West German 
mark futures. These options expire two business days before the 
expiration of the futures. In early 1985 options on British pound and 
Swiss franc futures were introduced. 

Futures options in sugar and gold have been available for trading 
since October 1982. In late 1984 and early 1985 futures options on 
several domestic agricultural commodities began trading under the 
CFTC's second pilot program: live hogs, live cattle, corn, soybeans, 
cotton, and wheat. Futures options on silver have also begun trading. 

Over-the-Counter Options. Although our emphasis is on exchange-
traded options with active secondary markets, some discussion of 
over-the-counter (OTC) options, which are also growing in impor
tance, is warranted. OTC options are contracts that are not neces
sarily standard in striking price or maturity and in which no active 
secondary market exists. OTC options on individual common stocks 
existed before the advent of exchange-traded stock options. This 
market has declined in importance, presumably because the advan
tage of tailoring options to the needs of a particular investor did not 
offset the advantages of secondary market trading. OTC options on 
currencies and on debt instruments appear, however, to have grown 
in importance with the advent of exchange-traded options in those 
areas, although there is no hard evidence of the amount of activity 
in these markets. 

Two types of OTC options exist in the bond market: short-term 
options (limited to 150 days in maturity by regulations of the comp
troller of the currency) and long-term interest rate agreements.1 

Government securities dealers, such as the major money market 
banks, are prepared to write short-term put and call options on 
particular government bonds with a striking price, maturity, and size 
tailored to the customer's needs. Customers with well-defined objec
tives, who may wish to take delivery of the underlying bond, will 
find OTC options preferable to exchange-traded options, particularly 
when the exchange-traded options market is thin. 

Interest rate agreements, though not called options, serve the 
same function as a long-term option contract would. They protect 
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the borrower against an increase (and the lender against a decline) 
in interest rates beyond a certain level. Such agreements may last 
up to ten years. An interest rate agreement could, for example, limit 
the interest rate paid by a borrower on a floating-rate loan to 14 
percent over the period of ten years. If the particular interest rate 
that is the basis for the floating-rate loan were to rise above 14 
percent, the maker of the agreement would pay to the borrower the 
difference between 14 percent and the market rate. In effect, the 
borrower is buying a put option, which increases in value when 
interest rates rise. 

Major foreign exchange traders are also prepared to write OTC 
currency options with terms tailored to the needs of individual 
customers. Such options are particularly useful for businesses engaged 
in international trade and planning to make delivery or take delivery 
of a foreign currency. A striking price, contract size, and maturity 
tailored to the particular needs of the business are important. 

Functioning of the New Option Markets 

The new option instruments are traded on fourteen exchanges. Nine 
are futures exchanges: CME, CBT, the Commodity Exchange (COMEX), 
the Coffee, Sugar, and Cocoa Exchange (CSCE), NYFE, the Kansas 
City Board of Trade (KCBT), the Mid America Commodity Exchange 
(MACE), the New York Cotton Exchange (NYCE), and the Minne
apolis Grain Exchange (MGE). Four are stock exchanges: NYSE, AMEX, 
Philadelphia, and Pacific. One, the CBOE, trades options exclusively. 
There are many similarities but also important differences in the way 
different exchange option markets operate. In this section we exam
ine how options trading is organized and regulated. 

The Clearinghouse. Options contracts, like futures contracts, are 
created instruments. When option buyer and option seller meet, they 
create a contractual agreement obligating the seller to make delivery 
at the option of a buyer. The open interest is the number of such 
contracts outstanding. Options trading is thus quite different from 
trading in stocks, where a given supply of already issued securities 
is traded. The clearinghouse is critical to the trading of options contracts 
because it is their guarantor. After a contract is agreed to, the clear
inghouse interposes itself between buyer and seller and, in effect, 
becomes the party to whom the buyer looks for delivery and to 
whom the seller must make delivery. Since the number of buyers 
always equals the numbers of sellers, the clearinghouse always has 
a zero net position. 
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The clearinghouse and the standardization of options contracts 
make possible a secondary market in options. An option buyer who 
does not wish to exercise an option may sell a contract in the same 
option (that is, with the same maturity and striking price). Since the 
buyer is now seller of the same contract, the clearinghouse nets out 
the position. Of course, the buyer could always choose to exercise 
the option, but most options positions are offset as just described. 

In over-the-counter option markets, secondary market trading 
is not possible, for two reasons. First, there is no clearinghouse; the 
option buyer must negotiate with the particular option seller with 
whom the contract was first arranged to undo the contract before 
maturity. This procedure is cumbersome and also puts the party that 
seeks to reverse its position at a competitive disadvantage. Second, 
contracts in the OTC option market are not standardized with respect 
to maturity month and striking price. Thus, even if a clearinghouse 
existed, it would be difficult to find traders on the other side willing 
to trade in very specific instruments. OTC options exist because the 
tailored contracts are sufficiently attractive to particular individuals 
to offset the disadvantages of not having a secondary market. 

Aside from its clerical role of accounting for contracts and over
seeing delivery, the clearinghouse maintains the financial integrity 
of the options market as guarantor of all contracts. Clearing members 
post margin deposits to guarantee their transactions, and most 
exchanges have a guarantee fund of some kind to protect clearing 
members and thereby customers against a failure of an individual 
clearing firm.2 

Each of the futures exchanges has its own clearing organization. 
Options on the CBOE and the stock exchanges are issued and guar
anteed by the Options Clearing Corporation (OCC). Although in 
principle the existence of the OCC as a common clearing corporation 
would make possible secondary market trading on one exchange of 
an option issued by another, none of the new options instruments 
is traded on more than one exchange. 

Secondary market trading in options and the role of the clear
inghouse are perhaps best illustrated with the help of a simple exam
ple. Assume, as shown in table 4-3, that at the the opening of 
options trading at time 1, trader A and trader B agree to trade one 
contract at a premium or price of $3 per unit. (The actual option 
premium paid will be much larger than this and will depend on the 
number of units per contract.) Under current arrangements the option 
buyer, A, pays the premium to the option seller, B. Volume at the 
end of time 1 is one contract, and open interest—the number of 
contracts outstanding—is also one. The clearinghouse becomes buyer 

221 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



OPTION MARKETS 

to B and seller to A. When A decides to sell at time 2 to C, the 
clearinghouse becomes buyer to A and seller to C. Since A is now 
a buyer and seller of the same contract on the books of the clear
inghouse, A's position is closed out by the clearinghouse. In effect, 
C replaces A as the offsetting long to B's short position (without B's 
knowledge). At time 2 cumulative volume has increased to two 
contracts, and open interest remains at one. When C buys a second 
contract from D at time 3, cumulative volume and open interest 
increase by one contract. At time 4 and time 5 offsetting positions 
are entered into, and open interest is reduced to zero. The typical 
pattern is, in fact, to close out option positions by offsetting contracts 
rather than by exercise. 

Profits and Margin. Table 4 - 3 also illustrates the premium cash flow 
and margin cash flow associated with option trading. Current insti
tutional arrangements require the option buyer to pay the full premium. 
At time 1 A pays $3 and B receives $3. The option seller must post 
sufficient margin to guarantee his obligation to deliver the underlying 
asset, an amount that is here assumed to be $13. The total cash flow 
for B is thus — $10.3 At time 2 only A has offset his initial position, 
and A realizes a profit of $0.10. Option sellers must mark-to-market 
their margin deposits. Thus B must supply $0.10 to cover the losses 
from the increase in the option value. At time 3 B can collect profits 
resulting from a decrease in the option price, and D, a new seller, 
must post margin, which is again assumed to be $13. Traders A and 
C, unlike B and D, never hold a short position and are thus never 
required to supply margin. 

That option trading is a zero-sum activity is reflected in the fact 
that the sum of profits of the four traders is zero. A and B gain; C 
and D lose. To the extent that margin is pledged in cash, there is a 
net loss to sellers of options in the form of forgone interest on funds 
pledged as margins. To the extent that such margin deposits may 
be made in the form of interest-earning assets such as U.S. govern
ment securities, this loss is avoided. To the extent that a broker or 
a clearing organization demands cash deposits, the broker or clearing 
organization gains at the expense of the trader. 

Trading Mechanics. Anyone wishing to trade options opens an account 
with a brokerage firm. Options on futures contracts are traded in a 
commodity account, which is subject to CFTC oversight. Options 
written directly on financial instruments are traded in securities 
accounts, which are subject to Securities and Exchange Commission 
(SEC) oversight. Disclosure requirements, broker competency 
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requirements, insurance of accounts, and other matters related to 
investors' protection differ between commodity accounts and secu
rities accounts. These issues are beyond the scope of this chapter.4 

In options trading, as in trading of other securities, investors 
can place a variety of orders. A market order instructs the broker to 
trade at the best price currently available. A limit order instructs the 
broker to buy at a price below the current market or to sell at a price 
above the current market price. A stop loss order is an order to sell 
below the market or to buy above the market. As in futures markets 
trading, more complex orders may be placed in options markets. 
Such orders usually involve spread transactions or other simulta
neous transactions using more complicated option strategies. 

Orders placed by customers with their account executive are 
transmitted through the brokerage firms to the floor of the appro
priate exchange for execution. The mechanics by which such orders 
are executed can differ markedly among exchanges. Futures options 
are traded in a trading pit in an "open outcry" format in the same 
manner as futures contracts.5 Options traded on stock exchanges are 
traded through a specialist in the same manner as common stocks 
on such exchanges. Options traded on the CBOE combine the features 
of futures markets and stock market trading mechanics. 

In a specialist system market orders are usually traded at the 
bid or ask price quoted by the specialist, although other traders in 
the crowd have an opportunity to better the specialist's price. Limit 
orders are left with the specialist to be executed when the market 
price reaches the limit price. The bid or ask quotation is sometimes 
the specialist's own quotation and sometimes the price of the limit 
order. The specialist system has been criticized because, in most such 
systems, only one specialist makes a market in each option and 
investors cannot shop for better prices from other market makers. 
The CFTC has objected to futures contracts traded in a specialist 
system on the grounds that the Commodity Futures Trading 
Commission Act requires the commission to endeavor to take the 
least anticompetitive means of achieving the objectives of the act. 

In a futures system there is no designated specialist. Orders are 
brought to a trading pit in which many traders trade directly with 
one another. Traders may act in a dual capacity—as principals for 
their own account or as brokers for the accounts of customers. Dual 
trading on futures markets has been criticized. Although CFTC rules 
prohibit commodity brokers from trading ahead of customers, price 
reporting statistics are not sufficiently accurate to permit customers 
to determine whether, in fact, they have received priority: prices are 
reported only for half-hour intervals or when prices change, and 

223 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



OPTION MARKETS 

volume is not reported for individual transactions. The specialist on 
stock exchanges also trades in a dual capacity, but the volume and 
price of each transaction are reported. Thus a customer can more 
readily determine whether an order was properly executed. Futures 
markets do not guarantee the same degree of price and time priority 
as stock markets, either because two simultaneous transactions may 
occur in different parts of the ring at differing prices or because limit 
orders held by a particular broker are for some reason not exposed 
to all other brokers in the crowd. 

Offset against these apparent disadvantages is the fact that futures 
markets have many competing professional traders ready to maintain 
the liquidity of the markets. On futures markets scalpers assume the 
role of the specialist and are willing to trade their own accounts to 
offset temporary imbalances in the order flow in much the same way 
as the specialist does on stock exchanges. The existence of many 
competing scalpers eliminates the possibility of monopoly pricing by 
any one of them. 

The CBOE system combines elements of futures markets and 
stock markets. A "board" broker maintains the book of limit orders 
but does not trade for his own account. At the same time, many 
professional floor traders are prepared to trade for their own accounts 
to absorb temporary imbalances as scalpers in futures markets do. 
More than either the futures market system or the specialist system, 
the CBOE floor trading system constitutes a kind of trading system 
that many have called for in the stock market, for it combines compe
tition among market makers with full exposure of all limit orders 
through the open book of the board broker.6 

Each of the markets in which the new options instruments are 
traded is, however, faced with its own cost of establishing trading 
systems and burdened with its own history of trading procedures. 
One should not, therefore, be too quick to impose a system judged 
to be superior in the absence of a careful analysis of the costs of 
achieving it. An interesting feature of the new option instruments 
is that similar instruments are being offered by different exchanges. 
Investors can trade options in those markets that are judged to offer 
the best service. Competition among various exchanges may thus be 
the best means of determining the most efficient trading system. 

Costs of Trading. To the options investor the costs of trading consist 
primarily of two components: the commission charges of the broker 
and the price concession that may be necessary to execute the trans
action. The price concession reflects the fact that sales are made at 
the bid price of professional traders on the floor and purchases are 
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made at the higher ask price of professional traders on the floor. On 
the average the option investor can expect to pay the bid-ask spread 
in a full-turn transaction. Commission charges are competitively 
determined and vary from broker to broker. They cover the services 
provided by the broker as well as charges for floor brokerage and 
clearing of transactions. In general, commission charges to trade a 
futures option contract are the same as commission charges on the 
underlying futures contract, but both are much less than commission 
charges to trade the contract amount of the underlying asset. 

Regulatory Jurisdiction. Primary responsibility for regulation of trad
ing in the new options instruments rests with the CFTC and the 
SEC. The SEC, created in 1934, has primarily been concerned with 
regulating trading in stocks and bonds issued by corporations. U.S. 
government securities markets are not subject to SEC jurisdiction 
and are not formally regulated, although the Federal Reserve and 
the Treasury monitor this market. Municipal bond markets have been 
subject to SEC regulation since 1975. Trading in options on common 
stocks has been regulated by the SEC since secondary market option 
trading began on the CBOE in 1973. Trading in OTC options, which 
has existed for many years and continues to exist, has not been 
regulated by the SEC. The CFTC, created in 1974, was given a broader 
regulatory mandate than its predecessor, the Commodity Exchange 
Authority (CEA): to oversee trading in all futures contracts, including 
futures on nonagricultural commodities previously unregulated by 
the CEA. 

The development of financial futures contracts and new options 
instruments has generated jurisdictional conflicts between the SEC 
and the CFTC. Some of these conflicts were resolved by the accord 
of December 7, 1981, which affirmed CFTC jurisdiction over all futures 
trading, including futures on debt instruments (except for municipal 
securities), stock indexes, and currencies. Futures on stock indexes, 
however, were to be restricted to broad-based indexes settled in cash 
and not readily subject to manipulation. Specific guidelines for imple
menting these restrictions were put forth in early 1984 by the CFTC. 
The accord gave the CFTC jurisdiction over all options on futures 
contracts subject to CFTC jurisdiction. Options written directly on 
foreign currencies are also subject to CFTC jurisdiction if they are 
not traded on a national securities exchange subject to SEC regula
tion. (The currency options on the Philadelphia Stock Exchange, 
which is a national securities exchange, are subject to SEC jurisdic
tion.) 

The SEC has no jurisdiction over futures contracts, but the accord 
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establishes SEC jurisdiction over options written directly on financial 
instruments (on which futures and options on futures may also exist). 
Thus the SEC has jurisdiction over options written directly on debt 
securities, stock indexes, and currencies (traded on national securities 
exchanges). Furthermore, with respect to options on stock indexes, 
no restrictions on the characteristics of the index apply. Options on 
physical assets listed in table 4 -2 are subject to SEC jurisdiction; 
options on futures listed there are subject to CFTC jurisdiction. 

It is unlikely that the accord, which was incorporated into the 
Futures Trading Act of 1982, will resolve all jurisdictional disputes. 
In particular, the requirement that futures on stock indexes be restricted 
to broad-based indexes is already the subject of a suit by the Chicago 
Board of Trade, which challenges the procedures by which the guide
lines were set and questions their arbitrariness. In addition, other 
futures or options instruments not covered by the accord may be 
developed and may test it. For example, jurisdiction over futures on 
individual common stocks and options on such futures is not clearly 
spelled out. 

A more fundamental issue arises from the fact that responsibility 
has been allocated between the SEC and the CFTC for legal, not 
economic, considerations. It is already evident that very similar 
economic instruments (for example, options on T-bonds and options 
on T-bond futures) are regulated by different agencies. The issue, 
then, is whether similar economic products should be regulated by 
the same agency or whether regulatory competition has benefits akin 
to the benefits of competition in the private sector.7 One objective 
of this study is to examine the extent to which the new options 
contracts are similar and to consider the implications of disparate 
regulation of similar products. 

Economic Purpose of Options 

Functions of Options. Options, like futures, are a means of dealing 
with uncertainty. Indeed, the growth of the new options instruments 
can be ascribed in part to the increased volatility of the stock market, 
bond market, and foreign exchange markets in the past few years. 
Because options have different payoffs from futures, they can be a 
more useful risk management tool. 

In this section we examine the functions of options, as contrasted 
with futures, as a hedging tool and as an investment tool.8 Options 
are a hedging tool insofar as they are used to reduce or eliminate 
an underlying business risk associated with producing and marketing 
a product or providing a service. Options are an investment tool 
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insofar as they are used to modify the risk and return characteristics 
of an investment portfolio. In this context, as in the hedging context, 
options can be used to reduce risk. We restrict the term "hedging," 
however, to cases in which options are used to offset more fundamental 
business risk, rather than to tailor the risk characteristics of an 
investment portfolio. 

Options as a hedging tool. Options are an appropriate hedging 
vehicle whenever an underlying business risk itself has the charac
teristics of an option, that is, a commitment by one party that may 
or may not be rejected by another. 

Suppose a U.S. company makes a bid in German marks to install 
a computer system for a German company, and suppose the German 
company has the option of accepting or rejecting the bid within one 
month.9 During that month the U.S. bidder faces a quantity risk and 
a price risk. First, the company does not know whether the bid will 
be accepted and thus does not know the quantity of contracts it will 
be working on. Second, it does not know the dollar value of the 
deutsche mark (D-mark) contract if the bid should be accepted. In 
this situation a D-mark currency option is a better hedge than a D-
mark currency futures. By purchasing a put option on the D-mark, 
the company guarantees the price at which D-marks can be sold if 
the bid is accepted; if it is rejected, the put option is not exercised. 
Selling a D-mark futures contract provides a hedge if the bid is 
accepted, but if it is rejected, the futures contract could be met only 
by buying the futures at a later date. This would expose the U.S. 
company to the risk of an increase in the dollar price of the mark. 

Farmers also face a combination of price and quantity risk. Before 
the harvest the farmer does not know the size of the crop or the 
price. Selling futures against the crop would hedge the farmer against 
a price decline if the harvest were known, but a futures hedge would 
expose him to risk if the harvest failed and prices increased. The 
farmer would take a loss in covering the futures contract, which 
would not be offset by a corresponding gain on the actual commod
ity, because of the failure of the harvest. Buying a put option on the 
underlying commodity provides a more effective hedge against price 
and quantity risk than selling futures. If prices fall, the put is exer
cised (or liquidated at a profit). If prices rise, the put option expires 
worthless, and the farmer can realize the revenues from his crop 
whatever the size of the harvest. The cost of this one-sided protection 
for the farmer is the put option premium. 

Lending commitments at fixed interest rates also have the char
acteristics of an option and can therefore be more effectively hedged 
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in options markets than in futures markets. Suppose a bank makes 
a mortgage loan commitment of $1 million at 14 percent to finance 
a project the terms of which are not yet fully complete. Such a 
commitment might be outstanding for a month or two. If interest 
rates rise, the loan commitment will be "taken down," and the bank, 
if unhedged, will suffer the costs of borrowing funds at a higher 
rate. If interest rates fall or the project is unsuccessful, the commit
ment will not be taken down. By buying a put option on a T-bond, 
the bank can protect itself against an increase in interest rates; for if 
interest rates rise (and bond prices fall), the profit on the put will 
tend to offset the loss on the loan commitment. If interest rates fall, 
the put will not be exercised. Interest rate futures would be less 
effective. Selling interest rate futures would yield a gain if interest 
rates were to rise, but a loss would occur if interest rates fell. A put 
option prevents that loss. 

Stock index options and options on individual stocks can provide 
useful hedges to investment bankers who make commitments to buy 
at a fixed price the shares of a company for resale in a public offering. 
Suppose an underwriter makes a commitment to purchase at a price 
of $18 per share 100,000 shares currently selling at $20 per share. 
The commitment is outstanding while the public offering is being 
prepared and the regulatory requirements are being met. The under
writer seeks protection against a price decline below $18 but is not 
concerned about a price increase, in which case the stock will be 
sold in the public offering. The purchase of a put option provides 
the necessary protection. 

Ideally, a put option on the specific stock should be purchased, 
but if options in the stock do not exist, the purchase of a put option 
on a stock index can provide partial protection against a price decline 
in the individual stock since price movements in individuals stocks 
and in the market as a whole are generally positively correlated. The 
hedge ratio—the ratio of the puts purchased to the size of the offer
ing—can be adjusted to reflect the systematic relation between the 
price of the stock and the index. If a $1 change in the index is usually 
accompanied by a $2 change in the stock price, for example, options 
on $3.6 million worth of the index should be purchased to hedge 
the commitment to purchase $1.8 million worth of shares. Because 
price changes in the index and the individual stock may not, in fact, 
be in a one-to-two ratio, a considerable amount of basis risk may 
continue to exist, but that is true of any cross hedge. 

The examples presented illustrate that options not only provide 
insurance against price risk that is conditional on an event (receiving 

228 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



STOLL AND WHALEY 

the bid, having a successful harvest, making the loan, making the 
stock offering) but also avoid any penalty if the event does not occur 
(the bid is rejected, the harvest is poor, the loan is not taken down, 
or the stock issue is not sold). It is in this sense that options provide 
protection against both price and quantity risk and are, therefore, a 
better hedging tool than futures contracts in some cases. The insur
ance provided by an option is, of course, not free since a premium 
must be paid to purchase the option. In futures contracts risks to 
buyers and sellers are symmetric, and no premium changes hands. 
The purchaser of an option must therefore consider whether the risk 
that is being avoided warrants the premium that must be paid. 

It is not accidental that our illustrations of options hedging have 
involved the purchase of put options. In most cases hedges are used 
to provide protection against price declines on existing positions. 
Hedging with the purchase of call options, however, can also be 
useful in locking in the price of an input. A U.S. importer may wish 
to lock in the price of deutsche marks needed to purchase a good 
being imported from Germany. A lending institution that makes a 
commitment to pay a fixed interest rate would find it desirable to 
buy call options on debt instruments and would thereby protect itself 
against a decline in the interest rates at which the funds it receives 
can be reinvested. 

The usefulness of options as a hedging tool, like that of futures, 
depends on the degree to which the price behavior of the option 
mimics that of the underlying commitment. If the association between 
the behavior of the option and the underlying commitment is not 
perfect, basis risk exists. The existence of over-the-counter options 
can be explained by the desire of certain hedgers to avoid this basis 
risk and to purchase an option that is more directly tailored to the 
specific needs of the hedger. OTC markets in bond options have 
grown in recent years. By providing greater flexibility in option matu
rity, striking price, and the underlying bond against which the option 
is written, OTC bond options can be a more useful hedging instru
ment than exchange-traded options. Similar reasons explain the exist
ence of OTC currency options. The growth in OTC bond and currency 
options has coincided with the growth in exchange-traded bond 
options and exchange-traded currency options. These markets are 
complementary for two reasons. First, both buyers and writers of 
OTC options can use the prices of exchange-traded options as pricing 
guides in their negotiations. Second, writers of OTC options can 
hedge their positions in the exchange-traded option markets (though 
imperfectly). 
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Options as an investment tool. The new options can also serve an 
important function as an investment tool for investors or financial 
institutions responsible for managing investment portfolios. Options 
provide a means of increasing or limiting risk in a manner consistent 
with investors' expectations and attitudes toward risk. They can also 
facilitate changes in portfolio composition or reduce the costs of 
achieving certain positions. It is beyond the scope of this chapter to 
consider the full range of option strategies available to investors. 
These are discussed in detail in a variety of books, articles, and 
investment literature. Our purpose here is more limited: to provide 
some examples and some understanding of the investment uses of 
options. 

The principal benefit of options as an investment tool is that 
they allow the investor to generate nonlinear profits as a function 
of changes in the price of the underlying asset, which cannot readily 
be done by trading the underlying asset or futures on the underlying 
asset alone. Payoffs to the underlying asset or to futures contracts 
on the underlying asset are linear in the asset's price, as shown in 
figure 4 - 1 . Options permit losses to be limited (at the cost of the 
premium) or limit gains (in return for a premium). Combinations of 
options can limit the range over which profits are earned or losses 
incurred. Thus a long position in an underlying asset or a futures 
contract on that asset exposes the investor to losses if the asset price 
falls. The purchase of a naked call option produces the same upside 
potential as ownership of the underlying asset but avoids potential 
losses (as shown in figure 4-2). Similarly, short positions in the 
underlying asset or the futures contract expose the investor to losses 
if the underlying asset price rises; the purchase of a naked put 
protects the investor against a rise in the asset price while generating 
profits if the price falls (see figure 4-3). 

Investors holding a portfolio of assets, such as stocks and bonds, 
can use options to modify the payoffs to the underlying assets so as 
to produce nonlinear payoffs that restrict or expand risk. Consider 
a portfolio of bonds. The purchase of puts on T-bond futures would 
provide protection against a fall in bond prices without eliminating 
the potential profit from a rise in the price of the bonds in the 
portfolio. This strategy, which creates a synthetic call position in the 
underlying bonds, would be sensible if the portfolio manager expected 
a temporary decline in bond prices. (The degree of protection would 
depend on the degree of correlation between the price movements 
of T-bond futures—on which the option is written—and the price 
movements of the bonds in the portfolio.) The portfolio manager 
could, of course, sell the bonds, but this can be difficult or costly. 
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An alternative strategy is to write call options against the bond 
portfolio to earn premium income. This strategy eliminates the 
possiblity of a gain from an increase in bond prices and would be 
appropriate if the investor believed that bond prices would be rela
tively stable over the near future. In effect, writing call options against 
a position in the underlying asset is like writing naked puts, since 
the investor stands to lose from price declines and makes no profit 
from price increases. 

The availability of options on a variety of underlying assets 
permits the investor to purchase protection for various components 
that may influence the performance of a portfolio. The manager of 
a portfolio of common stocks, for example, may wish to protect that 
portfolio against a general decline in the stock market without giving 
up the benefit of a market increase. This objective can be met by 
purchasing put options on a broad-based index. Purchasing put options 
on individual stocks is also possible but might be time consuming 
and costly, and options on many stocks are not available. Further
more, the manager may believe that the stocks in the portfolio will 
outperform the market as a whole. If puts on the index are purchased, 
the potential gain if the individual stocks decline less than the index 
is not eliminated. 

Alternatively, the investment manager may be concerned about 
the adverse effects on a portfolio of common stocks of an increase 
in interest rates but willing to accept the risk of other factors that 
might cause stock prices to decline (for example, lower corporate 
earnings). Purchasing put options on debt instruments would provide 
protection against this risk. Selling interest rate futures could provide 
some of the same protection, but at the risk of loss if bond prices 
should rise. 

These simple examples illustrate two fundamental motives for 
using options. On one hand, investors anticipating increased vola
tility in the price of the underlying asset will wish to buy protection 
for an existing position (buy puts against the long position, calls 
against the short position) or, alternatively, to purchase naked options. 
On the other hand, investors anticipating decreased volatility in the 
price of the underlying asset will wish to sell protection and earn 
premium income. That is, they will be willing to write naked calls 
or puts or to write calls against a long position (a synthetic put) or 
puts against a short position (a synthetic call). 

More complicated option positions than those just illustrated are 
available. Some of these entail spreading put or call options with 
different exercise prices or different maturities. A money spread, for 
example, entails the purchase of an option at one exercise price and 
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the sale of an option on the same underlying asset at a different 
exercise price. The purchase of a call option on the S&P 500 index 
at a striking price of 150 and the sale of a call option on that index 
at a striking price of 160 is a bullish money spread. The spread makes 
money if the index rises but eliminates any gain above 160; it also 
eliminates any losses below 150. The correspondng bear money spread 
would entail the sale of a call option at 150 and the purchase of a 
call option at 160. This spread makes money if the price of the 
underlying index falls but limits profits at 150 and losses beyond 
160. A time spread entails the purchase or sale of an option of one 
maturity and the sale or purchase of an option on the same under
lying asset at a different maturity. 

Other complicated options positions combine puts and calls on 
the same underlying asset. A long straddle, for example, entails the 
purchase of a put and a call with the same exercise price. Such a 
position makes money if the price of the underlying asset either 
increases or decreases greatly and loses money if the underlying 
asset price remains the same. A strangle and a guts involve the same 
option positions as the straddle and thus have similar payoff contin
gencies. The only difference between the strategies is that in a stran
gle the exercise price of the put is less than that of the call and in a 
guts the exercise price of the put is greater than that of the call. 

Options can be useful in managing changes in the composition 
of an investment portfolio. At times the purchase or sale of an under
lying asset may be costly or difficult, perhaps because of illiquidity 
in that market. The purchase of a call option on the underlying asset 
or a closely related asset can lock in a price while the underlying 
asset is being purchased. Similarly, the purchase of a put option can 
lock in the sale price of an asset while the disposition of the under
lying asset is being arranged. In a similar way, options can be helpful 
to market makers in particular securities by giving them greater 
flexibility to modify or hedge particular portfolio positions imposed 
on them by public transactions. The availability of options can reduce 
the risks assumed by the market maker and can therefore improve 
the depth of markets and reduce the costs of providing the services 
of market making. 

Social Benefits and Costs of Options. Social benefits. The benefits to 
society of options trading are similar to the benefits of other financial 
markets, such as the bond market, the stock market, and futures 
markets. First, options are a means of allocating risk. Second, trading 
in options provides price information that is useful in allocating 
resources in the economy. Third, the new options markets may lower 
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the transaction costs of trading in the financial markets below the 
costs of trading existing financial instruments. 

An important social benefit of options is their usefulness in 
shifting risk from one individual to another, both business risk and 
investment or portfolio risk. Options can make it possible to buy 
protection against certain business risks (price and quantity risk) and 
thereby allow a business to concentrate more fully on those areas of 
activity at which it is most expert, thus facilitating specialization and 
efficiency in productive activities. Options also provide greater flex
ibility in structuring the risk-return composition of a portfolio and 
permit investors to pass off certain risks to other investors more 
willing to bear them. Although there is no direct connection to 
productive activity in this case, options thus increase the utility of 
investors. 

Some trading in options markets, as in other financial markets, 
arises not because individuals have a desire to shift risk but because 
they have different information and disagree about the correct price 
of the option. This kind of informational trading may also be termed 
speculative trading. Society benefits from speculative trading because 
the analysis and search for information on which it is based cause 
the prices of options to correspond more closely to their correct value. 
Prices that are "correct" in this sense ensure that prices are fair, 
allocate risk correctly, and give proper signals for productive activity 
in the economy. 

The way in which disagreement produces options trading can 
be illustrated by the following example. Consider an underlying asset 
selling at $50. If both the option writer and the option buyer agree 
that there is a 50 percent chance of the asset's going to $60 and a 50 
percent chance of its staying at $50, they will both agree that the 
actuarial value of an option with a $50 exercise price is $5. If the 
writer is averse to risk, he will demand slightly more than $5; if the 
buyer is averse to risk, he will only be willing to pay less than $5. 
As a result, no trade will take place even in the absence of transaction 
costs. A trade will take place if the writer and buyer disagree by 
sufficient amounts about the actuarial value of the option. If the 
buyer believes that the actuarial value is $6 and the writer believes 
that it is $4, a trade will take place. Assume that that trade is at $5. 
Permitting the writer and the buyer to trade at $5 makes both better 
off because it raises the expected income of each by $1. Of course, 
after the fact, neither may profit, or one may profit and the other 
lose. 

From the point of view of society, informational trading in options 
is beneficial because it is likely to increase the interest and the number 
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of judgments bearing on the underlying asset's price. Since option 
prices are related to the price of the underlying asset by an arbitrage 
relationship, factors affecting option prices tend to be conveyed to 
the price of the underlying instrument; conversely, factors affecting 
the price of the underlying instrument tend to be conveyed to option 
prices. Thus, to the extent that option trading in a given asset increases 
the total interest in that asset (asset plus option interest) and the 
total number of judgments about the asset's value, the asset price 
will be more broadly based and less susceptible to a few judgments. 

A related benefit to society is that an option market encourages 
specialization of research and analysis, which leads to greater effi
ciency in the production of information if the securities analysis 
industry is like other industries. Since option values depend in an 
important way on the projected volatility of the underlying instru
ment, an option market creates an incentive to investigate and to 
project correctly future uncertainty. A superior analyst could, for 
example, profit by writing calls on assets believed to be less volatile 
than implied by the current price of those calls and buying calls on 
assets believed to be more volatile than implied by their current price. 
The analyst's trading strategy will be based on an analysis of the 
risk of each underlying asset, which depends on an understanding 
of the fundamentals affecting the asset's value as well as general 
economic and regulatory factors that may affect value. The result of 
such analysis will cause option prices more accurately to reflect 
projected uncertainty about an underlying asset's value. This kind 
of information is also reflected in the price of the underlying asset, 
but the option price in relation to the price of the asset depends 
critically on the market's judgment about the future volatility of the 
asset's price. 

Because price changes in options are directly related to price 
changes in the underlying asset, options are sometimes called redun
dant assets. This view implies that options provide no social benefits, 
because any portfolio position achievable with options can be achieved 
by appropriate trading of the underlying asset. The existence and 
social benefits of certain options depend, then, on the savings in 
transaction costs that they provide. The down-side protection that 
the purchase of a put option provides could also be provided by 
instructing the broker to sell the underlying asset at the striking price 
of the put; that is, to give the broker a stop-loss order where the 
stop price is the same as the exercise price of the put. 

The stop-loss order, however, has several drawbacks in compar
ison with the purchase of a put. First, the transaction costs of trading 
the underlying asset—the commission and the bid-ask spread—are 
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greater than the cost of trading the option. Second, the stop-loss 
order may be executed at a price somewhat below the stop price 
since a stop order becomes a market order when the market reaches 
the stop price. Third, the stop order will be executed if the price of 
the underlying'asset reaches the stop price, whereas the put option 
need not be exercised arid can continue to provide protection even 
if it is not exercised. The put option thus gives the investor the 
opportunity to stay fully invested. If the underlying asset is sold, 
the reinvestment of the proceeds generates additional transaction 
costs. Put and call options can thus provide social benefits by saving 
transaction costs or otherwise making it easier to accomplish certain 
investment objectives. The growth of options in common stocks and 
the advent of the new options instruments imply that the objectives 
of options cannot be provided at the same transaction costs by trading 
in the underlying asset. 

Social costs. Options trading in the United States has had a check
ered history and has at times been prohibited on a variety of grounds. 
Options on common stocks and commodities were traded in the 
1920s and 1930s before option markets were formally regulated. The 
Commodity Exchange Act of 1936 banned trading in options on all 
domestic agricultural commodities regulated by that act. The ban 
reflected a congressional concern that options trading would desta
bilize commodity prices.10 The SEC, though not banning stock options 
outright, urged securities exchanges to prohibit members from trad
ing securities in which they also traded options. Such regulations 
were passed, with the result that options were for many years not 
traded on national securities exchanges. Today those national secu
rities exchanges on which stock options are traded (AMEX, Phila
delphia , Pacific) do not permit specialists to make markets 
simultaneously in options and in the underlying stocks.11 

Objections to options markets are of three kinds. First, the bene
fits are questioned on the grounds that options trading is a form of 
gambling that does not, as argued in the preceding section, contrib
ute to price formation and the allocation of resources. Second, the 
benefits of option trading are not disputed in principle, but their 
existence in practice is questioned; there is concern that options 
markets operate to the disadvantage of unsophisticated investors. 
Third, options are said to have certain adverse external effects even 
if they operate efficiently and fairly. 

Some critics argue that options trading is a form of gambling 
that does not contribute usefully to the allocation of resources in the 
economy, although it may provide enjoyment for some participants. 
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In this view options trading is a bucket shop—a series of side bets— 
with respect to the underlying assets and the functioning of the 
underlying economy. Futures markets and the stock market are at 
times also viewed in this light. 

As argued in the preceding section, however, even if options 
trading is purely speculative—based on disagreements among trad
ers—it has social benefits. A useful distinction between speculation 
and gambling is that gambling entails the assumption of created risks 
(for example, roulette, poker) and speculation the assumption of 
natural risks (for example, droughts, uncertainty of aggregate output, 
and interest rates). In this sense trading in the new options instru
ments is speculation, not gambling, because it involves the assump
tion of underlying risks in the economy that generate price volatility 
in bonds, stock indexes, and commodities. The arguments in favor 
of options markets are, to a large extent, the arguments in favor of 
speculation, and the arguments against options markets are the argu
ments against speculation. The arguments against are that specula
tors cause prices to deviate from true underlying values. The arguments 
in favor are that speculators cause prices to move toward underlying 
values because doing so is profitable. Options have benefits that go 
beyond the benefits of speculation since they have hedging uses 
directly related to productive activities in the economy. 

A second concern about options arises not out of any belief that 
options have no social value but out of the belief that options trading 
can be abused to benefit professionals at the expense of unsophis
ticated traders. A study by Mehl of trading in agricultural options 
examines some of these issues, and a special study of options markets 
by the SEC in 1978 considered trading abuses in options on common 
stocks.12 Three types of trading abuses were identified by the SEC 
study. 

The first of these is artificial trading, in which professional traders 
report fictitious trades or enter into prearranged transactions among 
themselves: transactions between two individuals that they know 
will be reversed at the same price. Artificial trading may arise to 
create the impression of volume or to register an option price that 
conforms more closely to the price of the underlying instrument. 
Artificial trading is undesirable insofar as it creates the impression 
of liquidity where none exists and thereby attracts public orders that 
will be poorly executed. This kind of abuse is most likely to occur 
when several markets are trading in competitive instruments and 
thus create a special incentive to inflate volume figures. 

A second abuse is the capping or pegging of the price of the 
underlying asset with respect to which an option is written. A writer 
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of call options would like to cap the price of the underlying asset at 
or below the exercise price to avoid having to deliver the asset at a 
loss and to profit by any decline in the price of the call option. 
Capping would be accomplished by selling the asset itself. Similarly, 
the writer of a put option would like to peg the price of the under
lying asset at or above the exercise price to avoid purchase of the 
asset at a loss and to profit by any decline of the price of the put. 
This would be accomplished by buying the asset. Thus the ability 
to establish an unjustified price of the underlying asset—to manip
ulate the price—is critical to capping and pegging. The ability to 
manipulate the underlying asset's price need not by itself be prof
itable, however, since profits on the option position could, in prin
ciple, more than offset losses in the asset. 

The depth of the underlying market and the presence of other 
traders that could profit from an unjustified price limit manipulation. 
The sale of an underlying asset to cap the price would do little to 
lower the price given the presence of other knowledgeable traders 
that would provide depth to the market. In this case a manipulator 
puts himself in a very risky position: short the underlying asset and 
short call options on it. An increase in the price of the asset caused, 
for example, by the arrival of new information would generate 
substantial losses. An important defense against manipulation is thus 
the presence of a large number of traders with ready access to the 
market. The new options instruments tend to be written on under
lying assets for which the markets are broader and deeper than the 
markets for many of the individual stocks in which options are also 
written. They are therefore less subject to manipulation than many 
assets already trading. 

The issue of the manipulation of the prices of financial instru
ments must be viewed in perspective.13 Manipulation is, in principle, 
possible in any market; but it is also very difficult because (1) manip
ulating prices through heavy buying or selling tends to produce an 
opposite movement in prices when a position is reversed and (2) a 
manipulated price is an unjustified price that creates profit oppor
tunities for other traders. Manipulation based on trading activity 
alone therefore tends to be held in check by competing traders. The 
existence of options trading increases the number of traders inter
ested in determining the correct price of the underlying asset. Through 
arbitrage links between the option and the asset, the liquidity of the 
asset is increased and the manipulation made more difficult. 

The role of government regulation in limiting manipulation should 
also be viewed in perspective. Although legal prohibition of manip
ulative practices is important, particularly insofar as those practices 
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are fraudulent,14 regulatory oversight is not adequate to detect many 
unjustified price movements resulting from trading activity alone. 
Many of those movements are smaller than the transaction costs of 
nonprofessional traders. Important regulatory objectives should be 
to see that sufficient competing investors, each with an interest in 
detecting unjustified price movements, are present and to ensure 
that transaction costs are as low as possible. Competing investors 
cannot be effective if transaction costs are high and trading in a 
security is restricted to a few professional traders. Public policy should 
therefore be aimed at a market structure that minimizes commission 
rates, bid-ask spreads, and other costs of trading and reduces 
communication costs. Moreover, exchanges have an incentive to 
eliminate manipulation since a market in which manipulation is possible 
does not attract traders. 

A third abuse that has recently received considerable publicity 
is front running.15 Front running is trading an option in anticipation 
of a large transaction in the underlying asset. A trader who knows 
that a large block of stock will be sold that will depress the price of 
the stock can purchase a put option or write a call option. When the 
price falls, these options' positions become profitable. Front running 
thus involves inside market information concerning pending trans
actions. Trading on market information is, of course, a common 
practice with or without options. Indeed, most professional traders 
are in search of such information, and most block traders are there
fore secretive about their efforts. Options are not critical to front 
running since a stock can be sold short in anticipation of a large 
block sale to accomplish the same objective. 

From the perspective of society, the harmful effects of front 
running are not clear. On the contrary, front running is desirable 
insofar as it causes securities prices to reflect the information arriving 
in the market more quickly. The sale of call options on 20,000 shares 
of stock will convey information not dissimilar to the sale of the 
20,000 shares themselves, and it will depress call option prices. The 
information conveyed by the sale of the call options and the reduced 
call option price will in turn tend to depress the price of the under
lying stock before the actual sale of the stock. From the perspective 
of market efficiency, this is desirable. The redistribution of income 
implied by successful front running (from the block seller to the 
option seller) may, however, be considered unfair. Furthermore, a 
market in which front running is possible is likely to discourage 
traders. 

A third objection to option markets arises from a concern about 
adverse external effects on existing markets in the underlying and 
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related instruments or on other risk-taking activities. Options might 
shift trading interest from the underlying instruments to the options 
market and thereby reduce liquidity in the underlying markets. Or 
options might attract risk-taking capital from other areas of economic 
activity, such as the new issues market for small firms or the venture 
capital market. 

These issues have been investigated with respect to options 
trading in common stocks." These investigations and the experience 
with such trading suggest that it has not had adverse external effects 
of the kind described. First, options do not involve the shifting of 
capital. Although premiums are paid in options markets, there is no 
reason to believe that such premiums are systematically shifted away 
from investment in underlying assets. Options are primarily a means 
of shifting risk, not of shifting capital. 

Second, although options trading can, in principle, reduce the 
volume of trading in underlying instruments, evidence and recent 
experience indicate that it has not done so. The liquidity of trading 
in individual common stocks has been maintained in the presence 
of options in those stocks. Even if the volume of trading in the 
underlying instrument were reduced, liquidity—in the sense that 
large transactions can be accomplished without affecting the price— 
need not be adversely affected if the amount of potential volume is 
great. To the extent that options increase the total interest in a secu
rity, potential volume is increased. Furthermore, the existence of 
options permits risk shifting that can reduce the risk of taking large 
positions in the underlying asset and thereby increase liquidity. A 
contradictory objection to options trading sometimes voiced is that 
it increases congestion of markets when options positions are closed 
out or various hedge positions are offset.17 But such activity increases 
volume and should be desirable from the perspective of increasing 
liquidity. 

According to Robbins et al., the concern that options trading 
detracts capital from new issues is unwarranted.18 Indeed, options 
do not shift capital. They may provide a useful service in broadening 
the range of high-risk investments available to investors. This is 
desirable because there is considerable academic evidence that exces
sive buying of new issues sometimes forces their prices to unwar
ranted levels. 

Option Pricing 

We have argued that options markets can enhance the depth and 
liquidity of underlying asset markets by increasing the number of 
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judgments bearing on the value of the underlying asset. For this 
argument to hold, option prices must be closely linked to underlying 
asset prices so that new information and other factors causing prices 
to change can be quickly conveyed between option and asset markets. 
In this section we present the pricing relations linking the underlying 
asset, the futures, the asset option, and the futures option and 
summarize the empirical evidence on the tightness of these links. 

The pricing relations linking the four markets, depicted by the 
solid lines in figure 4 -5 , are maintained by two kinds of trading 
strategies. The first is a costless arbitrage strategy that leads to the 
put-call parity relation linking puts, calls, and the underlying item. 
The second involves hedging the option against the underlying 
instrument and leads to explicit valuation equations for options in 
terms of underlying asset prices and certain other factors. 

To make statements about the pricing of options, it is useful to 
introduce certain notation: 

S = price of the underlying asset 

F = price of the futures contract written on the underlying asset 

X = exercise price or striking price of the option 

T = time to expiration of the option 

r = (continuously compounded) riskless rate of interest 

b = (continuously compounded) constant cost of carrying the 
underlying asset 

c(S,T,X,), p(S,T,X) = price of European call or put option where 
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the asset price is S, the time to expiration is T, and the exercise price 
is X 

C(S,T,X), P(S,T,X) = price of the corresponding American call or 
put option 

Prices of options on futures contracts are denoted by using F instead 
of S as the first argument within parentheses. 

Certain option pricing results are more easily understood if the 
relation between the futures price and the underlying asset price is 
developed. For this reason we present the cost-of-carry model linking 
the futures price and the asset price at the outset. This is followed 
by discussions of the links between asset prices and asset option 
prices, between futures prices and futures option prices, and between 
asset option prices and futures option prices. 

Cost-of-Carry Model. The relation between the futures price and the 
price of the underlying physical asset is referred to as the cost-of-
carry model. To understand this relation, consider two strategies for 
acquiring one unit of the physical asset on a future date T. Under 
the first strategy, purchase eib ~ r)T units of the asset at a cost S per 
unit, and hold the position until time T. The difference between b, 
the total cost of carrying the asset, and r, the opportunity cost of 
tying up funds in inventory (b — r), is the component of carry costs 
reflecting out-of-pocket storage costs, such as warehouse rent, insur
ance, and spoilage. In this formulation, b - r is the rate at which 
inventory would have to be sold off to cover the storage costs and 
leave one unit of the asset at time T. Under the second strategy, 
take a long position in the futures contract and purchase Fe~rT riskless 
bonds.19 At time T the proceeds from the futures position, ST - F, 
are combined with the bond proceeds, F, to buy one unit of the asset 
at price ST. This alternative provides the same inventory at T, but 
for a cost of Fe~rT dollars. Since both strategies have the same termi
nal values, their initial costs must be equal, that is, 

See - w = Fe~rT 

which implies 

F = SebT (1) 

Equation 1 is the relation between the futures price and the under
lying asset price in "full carry" market. (The horizontal link across 
the top of figure 4-5.)20 

The components of the carry cost, b, depend on the nature of 
the underlying commodity. For an agricultural commodity such as 
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wheat, the carrying cost includes interest plus storage costs, such as 
rent, insurance, and spoilage. For the assets underlying the new 
financial futures contracts, the only carrying cost is interest. Holding 
a T-bill, for example, involves only the opportunity cost of the funds 
used to buy it. Occasionally a financial asset underlying the futures 
contract pays a yield that offsets the interest cost, which results in 
b < r. The holder of a stock portfolio, such as the S&P 500 stock 
index, receives dividends that offset the interest cost of funds used 
to finance the investment. Similarly, holding a T-bond yields coupon 
interest, and holding a foreign currency yields the foreign interest 
rate. 

Figures 4-6 illustrates the typical cost-of-carry relation as the 
futures contract approaches expiration. At any time before the expi
ration of the futures contract, the futures price is greater than the 
underlying asset price, assuming the total cost of carrying the asset 
is positive (that is, b > 0); at expiration the futures price is equal to 
the asset price. Both these results are used later in this section. 

Linkage between the Prices of the Asset and the Asset Option. The 
pricing links between the asset and the asset option, depicted by the 
leftmost vertical line in figure 4 -5 are now developed. We consider 
the put-call parity relation, the valuation of asset options in relation 
to the asset, and empirical evidence on the price links. 

FIGURE 4-6 
FULL CARRY COST BETWEEN FUTURES AND ASSET PRICES 
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Put-call parity in asset options. Put-call parity is an arbitrage relation 
derived from the fact that payoffs from a position in the underlying 
asset can be replicated by a position in puts, calls, and riskless 
bonds.21 The profit diagrams in figure 4-4 show, for example, that 
it is possible to generate a long position in the underlying asset by 
buying a call and selling a put. When alternative positions yield the 
same payoffs, their prices must equal; otherwise arbitragers could 
profit risklessly by selling the overvalued asset or portfolio and buying 
the undervalued asset or portfolio. 

The precise nature of the put-call parity relation depends on 
whether the options are European (that is, can be exercised only at 
expiration) or American (can be exercised at any time up to and 
including expiration). The primary focus of this chapter is on Amer
ican options since they are the only type traded in the United States; 
however, it is useful to develop put-call parity for the simpler Euro
pean option and then extend the result to American options. In this 
way the mechanics of the costless arbitrage transactions can be better 
understood. 

Put-call parity for European options on physical assets may be 
derived by considering a portfolio created by (1) buying e(b ~ r)T units 
of the asset at a cost of Seib ~ r)T; (2) buying a put option at a cost 
of p(S,T,X); (3) selling a call option with the same exercise price as 
the put for proceeds, c(S,T,X); and (4) borrowing Xe~rT. At the expi
ration of the options, the value of this portfolio is equal to zero 
because the asset position will have deteriorated (or increased) in 
value to S, the long put-short call position will have the value 
X - S ,22 and repayment of the borrowing will require a cash flow 
of - X . In efficient capital markets the initial value of the portfolio 
must also be equal to zero, or 

c(S,T,X) - p(S,T,X) = Se(b~r)T - Xe~rT (2) 

It is interesting to note that when the current asset price is equal to 
the exercise price of the options (that is, S = X), the difference between 
the call and the put price is 

c(S,T,X) - p(S,T,X) = S(ebT-l)e-rT 

the present value of the cost of carrying the underlying asset to the 
expiration of the options. 

If put-call parity is violated, a trading strategy can be used to 
earn an arbitrage profit. Consider, for example, options written on 
the S&P 100 stock index. Suppose the current index price is 100 and 
the call and put options with an exercise price of 100 and three 
months to expiration are priced at 2.50 and 1.50, respectively. If the 
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riskless rate of interest is 12 percent annually and the dividend yield 
on the S&P 100 is 6 percent annually, put-call parity is violated 
because 

2.50 - 1.50 < 100e-06(25) -100e"-12<-25> = 1.47 

The appropriate strategy to implement here is a conversion: buy a 
call, sell a put, sell the stock portfolio, and invest the proceeds at 
the riskless rate of interest. Such a strategy will ensure a riskless 
profit of 1.47 - 1.00 = 0.47. Arbitragers taking advantage of such 
profit opportunities ensure that relation 2 holds. 

The put-call parity relations for American options written on 
physical assets, developed by Stoll and Whaley,23 are 

S - X =s C(S,T,X) - P(S,T,X) =s Se<b"r>T - Xe~rT, iib^r (3) 

and 

Se<.b-r)T_x ^ Q(S,T,X) - P(S,T,X) « S - Xe'rT, itb<r (4) 

Here the equality of the European option relation has been replaced 
by two inequalities because the American options may be exercised 
early and therefore have early exercise premiums built into their 
market prices.24 The conversion and reverse conversion trading strat
egies used to derive relations 3 and 4 are the same as those used to 
derive the European put-call parity relation, except that the amounts 
invested in the physical asset and the riskless bonds change, depend
ing on the nature of the asset-option price configuration.25 

Asset option valuation. The asset option and the underlying asset 
are also linked because options are valued in relation to the under
lying asset value. The development of asset option valuation equa
tions requires an assumption about the nature of the underlying 
asset's price distribution, and the most common assumption is that 
the distribution is log normal. Under this assumption and the 
assumption that a riskless hedge may be formed between the option 
and the underlying asset, Black and Scholes derive the valuation 
equation for a European call option written on a non-dividend-paying 
common stock.26 The fact that the stock does not pay dividends 
makes the carry cost of holding the stock equal to the riskless rate 
of interest (b = r). Asay notes that the Black-Scholes model is easily 
extendable to the case in which the underlying instrument is any 
physical asset with a continuous cost of carry b, not necessarily equal 
to the interest rate, r.27 The valuation equation for a European call 
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option written on an asset is 

c(S,T,X) = e-rT[ebTSN(dJ - XN(d2)] (5) 

where dx = [ln(S/X) + [b + Q.5o-2)T\luJT; d2 = d, - vJT; a is the 
standard deviation of the asset's rate of return; and N(.) is a cumu
lative standard normal density function with upper integral limit d. 

Although the formula appears technically complex, its meaning 
is fairly straightforward. At expiration the call option is worth zero 
if it is out of the money (ST =£ X), and it is worth the asset price less 
the exercise price, ST - X, if it is in the money (ST > X). The expected 
terminal call price is therefore equal to the expected difference between 
the asset price and the exercise price, conditional upon the option 
terminating in the money times the probability that the option will 
expire in the money. Equation 5 merely quantifies this value. The 
term SebTN(dl) is the expected terminal asset price conditional upon 
the option finishing in the money times the probability that the 
option will finish in the money, while XN(d2) is the cost of exercising 
the option times the probability that the option will be exercised at 
expiration. The discount factor, e~rT, merely brings the expected 
terminal value of the option back to the present. 

The European call option valuation equation specifies the call as 
a function of six variables: the asset price (S), the exercise price (X), 
the time to expiration (T), the cost of carry (b), the riskless rate of 
interest (r), and the standard deviation of the underlying asset's 
returns (CT). The call price increases with the asset price, the time to 
expiration, the cost of carry, the riskless rate of interest, and the 
standard deviation of the asset's return and decreases with the exer
cise price of the option. Changes in the asset price will, by equation 
5, be reflected in the option price; similarly, changes in the option 
price will be reflected in the asset price. 

The European put option valuation equation may be derived by 
substituting the European call formula, 5, into the put-call parity 
relation, 2. The resulting equation is 

p(S,T,X) = e-rT[XN(-d2) -ebT SNi-dJ] 

where all notation is as it was defined for the call. 
The American option valuation equations are too cumbersome 

to be presented here; however, it is useful to recall that the difference 
between American and European option prices results from the fact 
that American options have an early exercise privilege. The value of 
this privilege varies with the characteristics of the option. Below are 
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some simulated European and American option values intended to 
illustrate how valuable the early exercise privilege may be. 

Stock 
Price 

S 

80 
90 

100 
110 
120 

European 
Call 

c(S,T,X) 

0.05 
0.77 
4.15 

11.14 
20.22 

American 
Call 

C(S,T,X) 

0.05 
0.77 
4.15 

11.14 
20.22 

European 
Put 

p(S,T,X) 

19.16 
10.08 
3.66 
0.85 
0.13 

American 
Put 

P(S,T,X) 

19.99 
10.37 
3.71 
0.86 
0.13 

The values are based on the following parameters: X = 100, b = 
0.02, r = 0.10, CT = 0.20, and T = 0.25. Such values might be 
reasonable for three-month options written on the S&P 100, where 
the index pays a dividend yield of 8 percent annually. For calls the 
European and American valuations are identical in this example, but 
a difference arises for puts. As one would expect, an American put 
is more valuable than a European put because of its early exercise 
feature. 

Empirical evidence on the price links between assets and asset options. 
In efficient markets securities prices reflect underlying values. Asset 
options are linked to the value of the underlying asset by the put-
call parity relation such as equation 2 and by valuation equations 
such as 5. Empirical tests of option market efficiency are tests of the 
degree to which these links are observed in actual markets—the 
degree to which options reflect underlying value as described by 
equations like 2 or 5. Some empirical results for stock options as well 
as the available evidence on the new options are summarized here. 

The earliest test of put-call parity by Stoll examined weekly prices 
of over-the-counter options written on twenty-five stocks during the 
period January 1966 through December 1967.28 Stoll did not examine 
the profitability of the trading strategy directly but performed various 
tests to verify the structure of the European put-call parity relation. 
His conclusion was that put and call option prices were linked to 
each other and to the underlying stock price by the put-call parity 
relation. 

Klemkosky and Resnick examined the American put-call parity 
relation using transaction data for CBOE stock options during the 
period July 1977 through June 1978.29 They determine violations of 
put-call parity and set up appropriate arbitrage positions to attempt 
to profit from the violation. A total of 606 positions were constructed 
during the period. Only 27 percent were profitable after a $20 trans-
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action cost was imposed, and only 7 percent were profitable after a 
$60 transaction cost was imposed. They concluded that the CBOE is 
an efficient market and that the put-call parity pricing links are well 
supported within the bounds of transaction costs. 

Chin investigated the put-call parity relation for American asset 
options, using weekly option prices for the West German mark options 
trading on the Philadelphia Stock Exchange during the period Octo
ber 1982 through December 1984.30 He found that only 2 of the 207 
arbitrage positions were profitable before transaction costs and that 
none were profitable after reasonable transaction costs were imposed. 
He concluded that the West German mark options are efficiently 
priced, at least with respect to finding costless arbitrage opportuni
ties. 

The second category of market efficiency tests involves using an 
option valuation equation like 5 to identify mispriced options. Under-
priced options are assumed to be bought and overpriced options sold 
in an attempt to investigate whether abnormal profits may be earned. 
If they can, mispriced options must have existed, and the market is 
deemed to be inefficient. 

The first systematic test of option market efficiency using an 
option valuation model was by Black and Scholes.31 The data used 
in their examination were call option prices for OTC options written 
on 545 common stocks during the period 1966 through 1969. The 
model used was the Black-Scholes European call option pricing equa
tion. They found that significantly positive excess returns could be 
earned by trading on the basis of their model but, once reasonable 
transaction costs were imposed, the profits disappeared. 

Whaley investigated the efficiency of the CBOE, using the Amer
ican call option pricing equation.32 On the basis of weekly call option 
data for the period 1975 through February 1978, Whaley's trading 
strategy generated a 2.46 percent weekly return. Using the Phillips 
and Smith estimates of transaction costs for CBOE options, Whaley 
found that after transaction costs trading profits were eliminated.33 

He concluded that CBOE market efficiency is well supported. 
Shastri and Tandon examined the efficiency of the Philadelphia 

Stock Exchange's foreign currency options market, using transaction 
data for the period February 1983 through August 1984.34 The pricing 
model used was the American asset option valuation equation, where 
the cost of carrying the currency is the domestic interest rate less 
the foreign interest rate. No profitable deviations from the pricing 
model (after transaction costs) were found. 

In summary, the empirical tests of put-call parity and asset option 
valuation indicate that the over-the-counter, CBOE, and Philadelphia 
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option markets are efficient and that option prices and asset prices 
are closely linked. Not even member firms that have low transaction 
costs can benefit by engaging in arbitrage activities based on put-call 
parity or a valuation model. The information impounded in option 
prices appears to be quickly and efficiently impounded in asset prices, 
and vice versa. 

Linkage between the Prices of the Futures and the Futures Options. 
This subsection is devoted to a description of the pricing links between 
the futures and the futures option markets (those depicted by the 
rightmost vertical line in figure 4-5). The discussion is divided into 
three parts—put-call parity, option valuation, and empirical evidence. 

Put-call parity in futures options. The put-call parity relation for 
European futures options is 

c(F,T,X) - p(F,T,X) = e~rT(F - X) (6) 

To derive this relation, consider a portfolio consisting of a long posi
tion in the futures contract, a long position in the put option, a short 
position in the call option, and a long position of (F - X)e~rT riskless 
bonds. The terminal value of this portfolio is equal to zero because 
the futures contract will have a value FT — X and the long p u t -
short call position will have a value X — FT. As a result the initial 
net investment cost must also be equal to zero; otherwise costless 
arbitrage profits could be earned. If the net investment is equal to 
zero, then equation 6 must hold. 

Note the similarity between the put-call parity for European 
futures options (equation 6) and the put-call parity for European 
asset options (equation 2). If the futures price, F, from the cost-of-
carry relation (1) is substituted for SebT on the right-hand side of (2), 
the right-hand side of (6) is obtained. The intuition here is that the 
futures price in (6) impounds the cost of carrying the underlying 
asset, which appears explicitly in (2). 

Put-call parity for American futures options, derived by Stoll 
and Whaley,35 is 

Fe~rT - X ^ C{F,T,X) - P(F,T,X) S F - Xe~rT 

Again the inequalities result from the early exercise premiums of the 
American options. Conversion and reverse conversion trading strat
egies in an efficiently operating capital market ensure that the rela
tionship holds. 

Futures option valuation. Under the assumption that futures prices 
are log-normally distributed, Black derived the valuation equation 

248 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



STOLL AND WHALEY 

for a European call option written on a futures contract.36 The valua
tion equation is 

c(F,T,X) = e~rT[FN(d,) - XN(d2)\ (7) 

where d1 = [ln(F/X) + 0.5CT2T]/CT\/T and d2 = da - CTVT. All other 
notation has been previously defined. 

Again the formula has intuitive appeal. The term FN(da) is the 
expected terminal futures price conditional on the call option finish
ing in the money times the probability that the option will finish in 
the money, and XN(d2) is the cost of exercising the option times the 
probability that the option will be exercised. In other words, the 
current value of the call is simply the present value of the amount 
that is expected when the call option expires. 

The European put option written on a futures contract has the 
value 

p(F,T,X) = e~rT[XN(-d2) - FN(-d,.)] 

where all notation is as it was defined for the call. 
The American call option formulas are too cumbersome to be 

presented here, but a numerical example may prove illuminating. 

Stock 
Price 

S 

80.40 
90.45 

100.50 
110.55 
120.60 

European 
Call 

c(S,T,X) 

0.05 
0.77 
4.15 

11.14 
20.22 

American 
Call 

C(S,T,X) 

0.05 
0.77 
4.17 

11.25 
20.62 

European 
Put 

p(S,T,X) 

19.16 
10.08 
3.66 
0.85 
0.13 

American 
Put 

P(S,T,X) 

19.59 
10.18 
3.68 
0.85 
0.13 

The values are based on the following parameters: X = 100, b = 
0.02, r = 0.10, CT = 0.20, and T = 0.25—the same as those used to 
price the asset options. As before, the American put is more valuable 
than the European put, because of its early exercise feature. But now 
the American call on a futures contract is more valuable than the 
corresponding European call, something not observed for asset options. 
This result is due to the daily settlement feature of futures contracts, 
which makes cash available when in-the-money futures options are 
exercised. 

Empirical evidence. Since futures option markets are a relatively 
recent development, little empirical research on the pricing links such 
as (6) or (7) has been carried out, although some unpublished research 
on these links is under way. 
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Chin investigated the efficiency of the West German mark futures 
option market at the Chicago Mercantile Exchange, using weekly 
price observations for the period January 1984 through February 
1985.37 Of the 532 arbitrage positions he constructed, only 13 were 
profitable before transaction costs. After transaction costs only 11 
remained, roughly 2 percent of the sample. On the basis of this 
result, Chin concluded that the put-call parity price linkage is supported 
for the West German option. 

Whaley used the American futures option valuation equations 
to identify mispriced S&P 500 futures options during the period 
January 1983 through December 1983.38 He demonstrated that the 
option pricing model is able to generate significant abnormal profits 
before transaction costs and, for out-of-the-money put options, after 
transaction costs. His evidence provides weak support of inefficien
cies in this market. 

Using the same methods, Stoll and Whaley examined the effi
ciency of the T-bond futures option market at the Chicago Board of 
Trade during the period October 1982 through December 1983. Before 
transaction costs trading profits did appear; after reasonable costs 
were imposed, however, the average profit was not significantly 
different from zero. 

In summary, the results of the tests of futures option market 
efficiency are not as strong as they are for asset option market effi
ciency since one market—the S&P 500 futures option market— 
appeared to exhibit certain pricing inefficiencies. As market partici
pants gain experience, however, one would expect these inefficien
cies to disappear. Overall, the preliminary evidence of these studies 
indicates that arbitrage forces are active in establishing and main
taining the put-call parity pricing link as well as the valuation link. 

Asset Option-Futures Option Pricing Relations. When the futures, 
futures options, and asset options expire at the same time, T, and 
have the same exercise price, the prices of European asset and futures 
options are equal (the horizontal line at the bottom of figure 4-5), 
that is, 

c(F,T,X) = c(S,T,X) 

and 

p(F,T,X) = p(S,T,X) 

The reasons for these equalities are that (1) the options are European 
and hence cannot be exercised before their expiration; and (2) the 
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value of the futures contract is equal to the value of the underlying 
asset when the contract expires. Since the payoff contingencies are 
the same as those posed by the asset options, they must have the 
same value. 

The American options trading in the United States, however, 
do not share the same values. The American call option on a futures 
contract is worth at least as much as the American call option on 
the asset. 

C(F,T,X) i= C(S,T,X) (8) 

The American put option on a physical asset is worth at least as 
much as the American put option on the futures contract. 

P{S,T,X) g P(F,T,X) (9) 

These results arise because, before expiration, the futures price exceeds 
the asset price. Therefore, the American call written on the futures 
contract has a higher value than the American call written on the 
asset, other factors remaining the same. Conversely, the American 
put option on the asset has a higher value than the American put 
option on the futures contract because the lower the value of the 
underlying instrument, the higher the value of the right to sell the 
underlying asset at the exercise price. 

One asset on which both asset options and futures options are 
traded is the West German mark. The asset options trade on the 
Philadelphia Stock Exchange and the futures options on the Chicago 
Mercantile Exchange. Since the two options expire within a couple 
of days of each other, conditions (8) and (9) should hold in an 
approximate sense for these options. Chin investigated these rela
tions, using weekly data for the period January 1984 through Febru
ary 1985.39 Before transaction costs the call options violated (8) in 
286 of 393 cases, and put options violated (9) in only 14 of 209 cases. 
After transaction costs, the number of violations were 21 and 3 for 
calls and puts, respectively. He concluded that the German mark 
option markets were efficient and the links, (8) and (9), reasonably 
tight once transaction costs were accounted for. 

Summary and Conclusion. In this section, the pricing relations link
ing an underlying asset, futures on the asset, options on the asset, 
and options on the futures have been developed and empirically 
examined. The empirical evidence supports the hypothesis that these 
pricing links are reasonably tight—generally within the bounds of 
transaction costs. Because the markets appear to be closely linked, 
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the evidence indirectly supports the hypothesis that the option markets 
provide greater depth and liquidity in the underlying instrument's 
market and vice versa. 

Success and Failure of the New Option Instruments 

In this section the factors underlying the introduction, success, and 
failure of financial innovations are discussed, and some limited evidence 
on recent experience in the new options instruments is presented. 
We also consider policy issues related to the need for regulatory 
oversight of the introduction of new options instruments and the 
issue of contract proliferation. 

Preconditions for Exchange-traded Options. The success of the new 
options instruments requires that certain preconditions that would 
apply equally well to other financial innovations, such as the new 
futures contracts, be met. 

Uncertainty. Trading in options, like trading in futures, depends 
on the existence of uncertainty about the future value of the under
lying instrument. Indeed, the basis for trading options is disagree
ment about the degree of uncertainty or the allocation of uncertainty 
among different market participants. Currency options, for example, 
would not exist if exchange rates were fixed. Similarly, options in 
agricultural commodities would not arise if government price support 
programs limited price variability. 

Standardization. Exchange-traded options require standardized 
contracts, for without standardization secondary markets do not arise. 
An important role of exchanges and clearinghouses is to legitimate 
and guarantee standardized contracts so as to minimize the credit 
risk of dealing with a particular individual. In the view of Telser and 
Higinbotham, the creation of a standard contract that facilitates "trade 
among strangers" is the key reason for trading in futures contracts.40 

In their view futures contracts provide an alternative, lower-cost 
means of trading the underlying asset. 

Liquidity. Like futures contracts, exchange-traded options cannot 
succeed without sufficient interest on the part of users to ensure a 
liquid market. A liquid market is one in which a reasonable number 
of contracts can be traded without affecting the price. Liquidity thus 
requires sufficient competing investors, with no single investor having 
an overwhelming influence on the price either of the option or of 
the underlying asset. Liquid markets not only facilitate day-to-day 
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trading but also guard against the possibility that the price may be 
manipulated or that a short squeeze or corner may be engineered. 

Deliverability. In the past deliverability was considered essential 
to futures and options contracts.41 Many of the new options and 
futures contracts do not call for delivery but instead call for cash 
settlement. Under cash settlement the individual exercising the option 
receives the difference between the exercise price and the current 
price of the underlying asset in cash instead of receiving the asset 
itself. Cash settlement is desirable because it eliminates delivery prob
lems associated with acquiring the asset to make delivery. Cash 
settlement is problematic if the price of the asset is difficult to deter
mine.42 

Sophisticated financial markets. The new option instruments demand 
a considerable degree of sophistication on the part of financial insti
tutions, market professionals, individual investors, and other market 
participants because options instruments are complex and the factors 
determining options prices are more complicated and less familiar 
than those determining the prices of other financial instruments. The 
successful experience with options on common stocks and the growth 
of the financial services industry have undoubtedly helped to set the 
stage for the new option instruments. 

Options versus Futures. The preconditions for options apply equally 
well to futures contracts. What explains why futures markets arise 
for some underlying assets, options markets for others, and both 
options and futures markets for still others? In a recent paper Jaffee 
suggests that 

futures markets will arise first for those commodities with 
particularly imperfect spot markets (for example, with respect 
to facilities for margin purchases and short sales), whereas 
option markets will first appear for those commodities that 
have relatively well functioning spot markets, but which 
require additional facilities for risk sharing and hedging.43 

He cites as evidence for this suggestion the development of stock 
index futures before options on stock indexes, because of spot market 
problems of trading stock indexes, and the development of options 
on individual stocks rather than on futures because of the efficient 
spot markets for trading but not risk sharing of individual stocks. 

This view is consistent with the Telser-Higinbotham justification 
of futures markets as an alternative means of trading the underlying 
asset. Options provide an additional benefit—a means of sharing 
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risk—that futures do not provide. Thus it would not be surprising 
to find both futures and options in underlying assets that have trad
ing imperfections, which would include most commodities but also 
stock indexes and bonds. Stock indexes are not readily tradable, 
although mutual funds might approximate them. Most mutual funds 
are not traded in secondary markets, cannot be purchased on margin, 
and cannot readily be sold short. Similarly, many bonds are not 
traded actively in smaller amounts. One might thus expect both 
futures markets and option markets to arise in these markets. Since 
individual stocks are actively traded in an efficient market, however, 
an option market would seem to suffice, and futures on individual 
stocks would not be expected to arise. 

Elements of Contract Design. A critical factor in the success or failure 
of the new options instruments is contract design. Optimal design 
in options, as in futures, necessitates that precise specification and 
standardization of the contract be balanced against its liquidity 
requirements. Precise specification can lead to a clearly but narrowly 
defined contract that is extremely useful to a few traders but of 
limited interest to the majority of traders. Such a contract may fail 
because of a lack of liquidity. A more broadly defined contract of 
some use to many market participants may succeed even though it 
is not ideal from the perspective of any participant. 

Number of contract series. Any option on an underlying asset is a 
series of option contracts varying in expiration month and exercise 
price. The choice of these is an important element in contract design. 

Too many expiration months detract from liquidity in any one 
month. Too few expiration months force certain traders to trade 
options of a maturity not suited to their needs. Thus the number of 
months chosen is restricted by the need to maintain liquidity in each 
of the months. The new options instruments rarely trade in more 
than three expiration months, and volume in the more distant months 
tends to be less than volume in the nearer months. As shown in 
table 4-2 , most options written directly on stock indexes have a 
monthly cycle, that is, have contracts that expire in each of the next 
three months. Expiration months of options on futures tend to be 
determined by the futures maturity cycle, although trading is usually 
limited to the three nearest months. 

Interest in options tends to be greatest when the striking price 
is at the price of the underlying asset. Consider a call option. If the 
striking price is too low, the option is in the money and begins to 
trade more like the underlying instrument and less like an option. 
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If the striking price to too high, the option is out of the money and 
has reduced price sensitivity. Exchanges therefore introduce option 
series the striking prices of which bracket the current market price 
of the underlying asset. Whenever the underlying asset price changes 
by a predetermined amount, a new option series is introduced. In 
the futures options on the S&P 500 stock index, for example, a new 
option series is introduced whenever the underlying index changes 
by five or more. In the futures options on T-bonds, new options are 
introduced whenever the underlying futures price changes by two 
or more. 

The underlying asset. A key factor in the success of new options 
is the nature of the underlying item against which the option is 
written and the delivery terms associated with that item. 

The strong similarities between an option on the physical asset 
and an option on the futures on the asset have been noted. Options 
on futures appear to have some practical advantages, however. First, 
many physicals make income payments or cause holding costs to be 
incurred that make pricing the option on the physical more compli
cated than pricing the option on a futures. In bonds, for example, 
accrued interest must be taken account of. In stock indexes dividend 
payments must be taken account of. Agricultural commodities incur 
storage costs that affect the price of the cash commodity. Options 
on futures are simpler because futures contracts make no payments 
and incur no costs of this kind. The futures price is based on the 
expectation of the price of the underlying asset after the period over 
which payments are made or costs incurred. In other words, futures 
contracts take account of income payments or storage costs so that 
options on futures need not. 

Second, futures options simplify exercise of the option since the 
futures contract itself is delivered. Exercising an option on the phys
ical may call either for delivery of the physical itself or for cash 
settlement. Delivery of the futures contract is frequently simpler, 
particularly since futures exchanges have tested methods for making 
such deliveries. 

Third, futures contracts are themselves traded in exchange markets 
and thereby provide price information useful in pricing options. 
Prices are not so readily available for certain underlying assets. Prices 
for most debt instruments, which trade in over-the-counter markets, 
are difficult to determine. Prices of stock indexes are calculated from 
the prices of individual stocks at certain intervals and with some 
delay. 

Another factor determining the success of an option, whether 
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written on the futures or directly on the physical, is the choice of 
underlying asset. A variety of debt instruments could serve as the 
underlying asset for a debt option. Similarly, a variety of stock indexes 
could serve as the underlying asset for a stock index option. Clearly, 
the recognition of and level of activity in the particular underlying 
asset are important. But beyond these a number of more complicated 
issues arise. 

Several choices of debt instruments are possible: an index of 
debt instruments, a specific existing debt instrument, or a specific, 
yet-to-be-issued debt instrument. A debt index, like a stock index, 
would be a weighted combination, or a portfolio, of certain debt 
instruments. No options on debt indexes are now traded. 

Options on specific government securities with broad markets 
are traded on the CBOE and the AMEX (options on T-bonds and on 
T-notes). These options are written on specific debt instruments exist
ing at the time the option is originated, and they call for delivery of 
that instrument. Over the life of the option, the maturity of the 
underlying debt instrument declines, and this can affect the pricing 
of the option (beyond the complications associated with accounting 
for accrued interest). 

Options on T-bond futures (on the CBT) are less complicated 
since they call for delivery of the futures contract if exercised. Options 
on T-bills (on the AMEX) are written on a yet-to-be-issued thirteen-
week T-bill. If exercised, the option calls for delivery, on the Thurs
day of the week following the exercise, of a T-bill having thirteen 
weeks to maturity (which is generally the bill to be auctioned in the 
next week). Thus the instrument to be delivered is fixed in its char
acteristics (that is, maturity) but is not outstanding at the time the 
option is written. Arbitrage between the option and the underlying 
item is thus more complex and requires the use of the nearby T-bill. 

Other factors in contract design. Several other factors are relevant 
in contract design. These include contract size, allowable price vari
ation, position and exercise limits, trading hours, and margins. Of 
these, margins have received the most attention, in part because of 
the disparities in margin regulation of futures products and stock 
products. This issue is analyzed in greater detail later. 

Competitive Factors. Another important element in the success or 
failure of particular options is the degree of competition among 
exchanges offering the same or similar options. As is evident in table 
4-2, direct competition among two or more exchanges exists in options 
written on similar underlying assets. Physical options on stock indexes 
are offered by the CBOE, the NYSE, the AMEX, the Philadelphia 
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Stock Exchange, and the Pacific Coast Exchange; and physical options 
on Treasury securities are offered by the CBOE and the AMEX. 
Futures options on stock indexes are offered by the CME and the 
NYFE, and futures options on Treasury securities are offered by the 
CBT. 

Given identically designed options instruments, two competitive 
factors are relevant to the success or failure of a particular exchange's 
contract. These are (1) which exchange is first to market and (2) 
which exchange has the superior reputation. 

First to market. Evidence suggests that trading in financial instru
ments is a natural monopoly, all other things being equal. In a natural 
monopoly the average cost of producing a product or service declines 
with the volume. A natural monopoly in the trading of a security 
arises because trading goes where trading is. Investors desire liquid
ity and will trade at the exchange that has existing volume. Thus 
the exchange that is first to market and generates initial volume is 
more likely to attract additional volume than an exchange that intro
duces a contract at a later date.44 

The rush by exchanges to introduce new financial instruments 
and their concern about regulatory delay reflects their recognition of 
the importance of being first to market. To the extent that the exchanges 
are successful in bringing similar products to market at approximately 
the same time, the advantage of being first to market is eliminated. 
Success and failure then depend on other factors, such as contract 
design. 

Exchange competence. The success of a contract also depends on 
the public's view of the exchange's competence. This depends on 
the exchange's experience, financial integrity, and trading efficiency. 
Experience depends, among other things, on the number of years 
that an exchange has successfully offered contracts similar to the one 
being introduced. The financial integrity of an exchange is based on 
mechanisms that ensure the integrity of its members and on evidence 
of financial strength. Trading efficiency is derived from trading mech
anisms that minimize the cost to investors of trading the instrument. 
Some exchanges use specialist-based trading systems; others use 
futures trading systems. The success of contracts depends in part on 
the efficiency of the trading system.45 

Government Policy. Government regulatory policy has influenced 
the pace of financial innovation both broadly, by affecting the general 
economic conditions conducive to financial innovation, and narrowly, 
by affecting the success of particular new instruments. 
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Broad government policy. Broad government policy has affected 
the pace of financial innovation in at least two ways. First, the dereg
ulation of financial markets, including such regulatory changes as 
lifting interest rate ceilings that apply to banks, lessening barriers to 
competition among financial institutions of all types, and deregulat
ing the stock market, have reduced the profit margins of financial 
institutions and intensified the competition for customers. This situ
ation, along with increased uncertainty in the economy and the 
increased sophistication of investors, has generated a demand for 
new financial instruments on the part of retail customers and a need 
on the part of many financial institutions for new tools for managing 
risk. 

Second, government tax policy has influenced the development 
of new financial instruments. The taxation of futures contracts, in 
particular, has received significant attention in recent years. Trading 
in certain futures contracts was stimulated by their use as a means 
of postponing or avoiding taxes. For example, by setting up a spread— 
a long position in one contract month and a short position in another— 
traders created for themselves an option to realize the leg of the 
spread that generated a loss that could be used to reduce taxes. The 
tax treatment of futures contracts was modified by the Economic 
Recovery Tax Act of 1981 to require taxation of gains and losses 
whether realized or not. Such gains and losses on commodity futures 
positions are taxed at a maximum rate of 32 percent under current 
law (60 percent of any gain or loss is long term, taxed at a maximum 
of 20 percent; 40 percent is short-term gain, taxed at a maximum 
rate of 50 percent). The 1984 tax bill accords options on instruments 
other than individual stocks or narrow-based stock indexes the same 
tax treatment as futures contracts. 

A significant number of complications and unresolved issues 
remain with respect to the taxation of options and futures. These 
are beyond the scope of this chapter. Suffice it to say that the growth 
of trading in particular options instruments will be influenced by 
their tax treatment. To the extent, for example, that a position using 
options permits an investor to replicate a position in an underlying 
instrument at a lower tax obligation, trading in such options will be 
stimulated. Hamada and Scholes discuss some instances of tax arbi
trage that can benefit certain kinds of investors.46 

Specific regulatory policy. Specific regulatory policies of the SEC 
and the CFTC affect the success of new option instruments. Options 
on futures can be purchased only in a commodity account from an 
account executive qualified to trade commodities, and options on 
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physicals are purchased in a securities account from account exec
utives qualified in options. Since securities accounts outnumber 
commodity accounts, options on futures contracts are at a marketing 
disadvantage with respect to options on physicals. Individual inves
tors may be reluctant to set up a commodity account and may choose 
simply to trade those options eligible for trading in a securities account. 

A number of other regulatory disparities can affect the success 
of options on futures vis-a-vis options on physicals.47 Disclosure 
requirements and surveillance procedures, for example, differ between 
futures and physicals. Margin regulations also differ. In particular, 
the cost of margining securities products appears to be higher than 
the cost of margining futures products. This issue is discussed in 
greater detail later in this chapter. 

Evidence. Evidence on the relative success of the various new options 
instruments is presented in table 4-4 , in which option contracts are 
ranked by open interest on July 26, 1984, within four major cate
gories—options on stock indexes, on debt instruments, on curren
cies, and on commodity futures. Corresponding volume data for the 
week ending July 27, 1984, are also presented. (Ranking contracts 
by volume instead of open interest would have produced nearly the 
same ranking.) Several conclusions emerge from this evidence, 
although a more complete history and a more careful analysis will 
be required to reach definitive conclusions. 

• The broad stock indexes have been extremely successful as a 
group. The top five options accounted for put and call contracts on 
over $13 billion of the underlying assets on July 26, 1984. 

• The narrow stock indexes have generated much less interest. 
The five most successful narrow-based indexes had a total open 
interest of about $250 million, less than 2 percent of the total open 
interest of the top five broad stock indexes. Several contracts have 
been delisted. 

• The competitive success of different contracts is not yet wholly 
clear. The options on the S&P 100 (CBOE) are by far the most active 
of the broad index options, followed by the CME futures options on 
the S&P 500. Some factors contributing to the success of this contract 
are that it was nearly first to market (second to the S&P 500 futures 
options), that it was introduced by an exchange with experience in 
option trading, and that it benefits from the existence of futures on 
the same underlying index, something that is helpful in pricing the 
option.48 The greater success of the CBOE S&P 100 option than of 
the CME S&P 500 futures options may also be due to the larger 
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TABLE 4-4 
DOLLAR OPEN INTEREST AND DOLLAR VOLUME OF TRADING FOR 

OPTIONS RANKED BY DOLLAR VALUE OF OPEN INTEREST ON 

JULY 26, 1984 

Underlying Instrument (Exchange) 
Open Interest 

($ million) 

10,097 
1,820 
1,018 

646 
250 
116 
69 
62 
55 

7 
3 
a 

a 

Delisted 
Delisted 

Volume 
Week Ending 
July 27, 1984 

($ million) 

16,290 
854 
497 
230 
148 
161 
17 
52 
25 
13 

0.5 
a 

a 

Options on stock indexes and stock index futures 
S&P 100 (CBOE) 
S&P 500 futures (CME) 
NYSE composite (NYSE) 
Major market (AMEX) 
NYSE composite futures (NYFE) 
Computer technology (AMEX) 
Oil and gas (AMEX) 
Market value (AMEX) 
Gold/silver (Philadelphia) 
Transportation (AMEX) 
S&P 500 (CBOE) 
Gaming/hotel (Philadelphia) 
Technology (Pacific) 
Transportation (CBOE) 
Value Line index (KCBT) 
S&P international oils (CBOE) 
Computer and business equipment 

(CBOE) 
Telephone (CBOE) 

Options on debt instruments and debt 
instrument futures 

T-bond futures (CBT) 
T-bonds (CBOE) 
T-bills (AMEX) 
T-notes (AMEX) 

Options on currencies and currency futures 
British pound (Philadelphia) 
Canadian dollar (Philadelphia) 
West German mark (Philadelphia) 
Japanese yen (Philadelphia) 
Swiss franc (Philadelphia) 
West German mark futures (CME) 

Options on commodity futures 
Gold (COMEX) 
Sugar 

Delisted 

28,276 
2,443 
1,840 

19,669 
645 
951 

2,024b 

1,625 

2,107 
18 

902" 

927 

953 
182 

NOTES: Dollar open interest is the sum of put open interest and call open interest 
times the dollar value of the contract. Dollar volume is the put and call contract 
volume times the contract value. For abbreviations of exchange names, see table 4 -
2. 
a. Data not available in the Wall Street Journal. Presumed to be small. 
b. Only the total number of contracts in all Philadelphia currencies was available. 
Dollar figures based on a dollar contract size of $22,000 in each currency. Dollar 
contract size ranged from approximately $17,500 for the British pound to approximately 
$38,500 for the Canadian dollar. 
SOURCE: Wall Street Journal. 
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number of investors trading CBOE stock options in securities accounts 
and the lack of familiarity of futures market traders with the stock 
market. Some of the other broad index options appear to be suffi
ciently profitable to continue their operation. The option on the NYSE 
composite index benefits from the strength of the NYSE as an insti
tution and the existence of a futures on the same index. The failure 
of the option written directly on the S&P 500 is somewhat surprising 
in view of the success of the option on the S&P 100 and the fact that 
the S&P 500 is much more widely known. The failure of the option 
on the Value Line futures index on the KCBT reflects the low volume 
of the underlying futures, the secondary status of the exchange, and 
the problematical characteristics of the Value Line index.49 

• Among the debt options only the option on the T-bond futures 
is a clear success. Unlike the most active stock index options, this is 
an option on a futures contract, which has a number of benefits 
(pricing information is readily available; arbitrage and delivery are 
simpler). Options written directly on debt instruments do not appear 
to have generated much demand. 

• Options on currencies and on currency futures, though not 
generating the level of activity of some of the options on stock indexes, 
appear to be successful. The relative advantages of options on futures 
(the German mark on the CME) and options directly on the currency 
(the Philadelphia currency options) have yet to be fully tested. 

• Only two options on commodity futures had traded at the time 
these data were compiled. The gold options had had some success, 
but the sugar options had attracted very little interest. 

Competition, Regulation, and the Option Approval Process. The 
pace at which new futures and options contracts are being introduced 
to the financial markets has confused the public and overwhelmed 
even expert market observers. Cries for a more orderly introduction 
of new instruments have arisen from various sources, including legis
lators, regulators, and the industry. The costs and benefits of moder
ating the pace of financial innovation are considered here. 

A characteristic of an innovating industry is a state of confusion 
in the early stages of development as many firms rush to be first to 
market. Frequently an incomprehensible array of products, not all 
of which function properly and some of which are poorly designed, 
are brought onto the market. Consumers are confused, and prices 
are highly variable. These characteristics describe the introduction 
not only of new financial instruments but also of new products in 
other industries, such as the personal computer industry in the 1980s 
or the automobile industry in the 1920s. A shakeout phase and a 
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period of confusion are typical of new industries. Usually competitive 
forces are left to determine which producers and which products 
survive. 

Our analysis of success and failure has already shown that this 
competitive process is rationalizing the market for new options 
instruments. Relatively few contracts are outstandingly successful. 
Many have been failures, including most of the narrow stock indexes 
and options written directly on Treasury securities. In fact, there may 
be little need for regulatory oversight of the innovation process since 
the competitive process appears to be a relatively quick and effective 
means of disciplining exchanges. 

Financial instruments do differ from other products, however, 
in that certain external effects may be associated with the introduction 
of similar competing financial products by different exchanges. As 
Silber has noted, competition among exchanges in the same instru
ment fragments trading and reduces the liquidity in each market.50 

This is undesirable since the efficiency of a market is related to its 
volume of trading. No exchange introducing a new product will take 
account of this external effect, although exchanges acting as a group 
or acting through regulators might well agree to share markets in 
some way so as to avoid fragmentation. An argument, therefore, for 
regulation of the innovation process and contract review is that they 
are needed to guard against fragmentation of markets. 

There are two counterarguments to this position, as Silber has 
also noted.51 First, fragmentation of financial markets is less serious 
than it may at first appear since an arbitrage mechanism connects 
the various markets. Market professionals have memberships on a 
variety of exchanges and are in a position to arbitrage price discrep
ancies. As long as prices in one market are kept from deviating from 
prices in another, various physically separate markets behave, from 
the perspective of pricing, as if they were one market. The ease of 
such arbitrage, of course, depends on the transaction costs and 
communication costs associated with accomplishing it, and regulators 
should be concerned that no artificial barriers are imposed on arbi
trage. A second counterargument is that limiting fragmentation by 
limiting the introduction of competing instruments limits competition 
and favors one exchange over another. Restricting competition also 
limits the innovation process. 

The CFTC options pilot program limits the pace of financial 
innovation, and the desirability of restricting the number of options 
that each exchange may trade may be questioned. Regulatory over
sight may be desirable from the perspective of customer protection 
and maintenance of the integrity of financial markets, so that regu-
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lators may gain experience with new products and so that financial 
markets may assimilate new products in an orderly fashion.52 The 
pilot program can be broadened, however, to allow the introduction 
of more products while still permitting the CFTC to maintain the 
necessary oversight and gain the necessary experience. This broad
ening of allowable products is particularly justified if additional prod
ucts of a similar kind are to be offered for which regulatory analysis 
has already been performed. 

Margin Requirements 

The advent of related financial instruments under the jurisdiction of 
different regulatory agencies raises issues of regulatory disparity. 
One of the most important of these is the issue of margin require
ments. Under the Securities Act of 1934, the SEC has the authority 
to oversee exchange rules including margin rules, and the Federal 
Reserve has the authority to set initial margins on equities and other 
"securities." The Federal Reserve has for a long time regulated margins 
on equity securities but did not establish margins on securities options 
until 1977, when it issued margin requirements that mirrored indus
try practice. Margins on futures contracts and on options on futures 
contracts are set by individual futures exchanges and have not been 
subject to the jurisdiction of the CFTC or the Federal Reserve. In 
this section we review the rationale for regulatory authority over 
margins as applied to options, the factors relevant to setting margins 
on options contracts, and alternative margin systems for options. 
Some of these same topics are discussed in recent papers by Figlewski 
and by Phillips and Tosini.53 

Margins on Stocks versus Margins on Futures versus Margins on 
Options. Margins on options and futures should be distinguished 
from margins on common stocks. The margin on a common stock 
constitutes the percentage of the total purchase price paid by the 
investor. The remainder is borrowed. Currently, the initial margin 
on common stocks, set by the Federal Reserve, is 50 percent, and 
the maintenance margin, set by the individual exchange, is 30 percent. 
Margins on common stocks control the amount of credit that various 
lenders may extend for the purchase of stocks. The desire to control 
the extension of credit was a reason for establishing margin require
ments on stocks. 

Margins on futures contracts constitute a guarantee of perform
ance of a contractual obligation. When a futures contract is entered 
into, no credit is extended, no asset changes hands, and no payment 
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is made by the buyer to the seller. Only if delivery is made is full 
payment (part of which could be borrowed) required. Both the buyer 
and the seller of a futures contract deposit margin, which may 
frequently be in the form of interest-earning assets rather than cash. 
Positions in futures contracts are marked to market daily as the 
futures price changes. Investors are required to make up any losses 
or to withdraw any profits. These payments from losers to gainers, 
called "variation margin," must be in cash. 

Options have some features of common stocks and some features 
of futures contracts. As in common stocks, a payment is made when 
the option contract is entered into. The buyer of an option pays a 
premium for an insurance service rendered by the seller of an option. 
The buyer of a call option, for example, has a right to purchase the 
underlying asset at a known exercise price and is insured against 
any losses if the underlying asset price falls below the exercise price. 
Although no asset changes hands when an option contract is entered 
into, payment for the "insurance service" is made, and money changes 
hands. Under current margin procedures for futures options as well 
as securities options, the buyer of a put or call pays 100 percent of 
the premium. Suggestions have been made, however, that premiums 
on futures options be marginable. Sellers of options have contractual 
obligations, and margins on sellers are performance guarantees in 
the same way as margins on futures contracts. The clearinghouse 
that guarantees the performance of the seller must be assured that 
the seller can carry out his obligation, and it requires margin at least 
as great as the current market value of the seller's obligation. In the 
subsequent discussion, margins are viewed as a performance guar
antee, not as a method for regulating credit. 

Current Margins on Options. Appendix A lists customer margin 
requirements on naked long or short positions in put and call option 
contracts representative of margin requirements established by the 
different futures exchanges and stock exchanges.54 In all cases— 
whether individual common stocks or futures contracts—the buyer 
of options (the long) pays 100 percent of the premium. 

Substantial differences arise in the margining of the seller's posi
tion (the short position). Options on common stocks and narrow-
based indexes have margins based on the cost of acquiring the under
lying instrument for delivery, whereas margins on other options are 
premium based. The writer of a call option on an individual stock 
is required to post 30 percent of the value of the stock—the stock 
exchange's maintenance margin on long stock positions. This is the 
minimum margin required as collateral on a loan to purchase common 
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stocks, and it is in this sense that margins on stock options are 
security based. As Figlewski has pointed out, this can lead to substan
tial overmargining.55 

Margins on other options are premium based in the sense that 
the investor is required to post as margin the premium plus a "cush
ion." A premium-based margining system assumes that the option 
seller's obligations may be met by covering his short position, not 
necessarily by delivering the underlying asset. As long as the seller 
posts sufficient funds to cover the short position, which would require 
the outlay of the current premium, the obligation is met. Premium-
based systems thus require the premium to be marked to market 
and a cushion to protect the broker during the period in which the 
margin call is made. 

Rationale for Margin Regulation. The rationale for officially regu
lating margin requirements is conditioned by their purpose. Margin 
regulations may be viewed as protection for the customer or as 
protection for the financial system.56 

Protection for customers. The rationale for margin as a protection 
for customers hinges on the idea that investors must be protected 
from excessive speculation. Setting margin requirements sufficiently 
high makes speculation costly and thereby reduces it. This rationale 
played an important role in the 1930s legislation that gave the Federal 
Reserve authority to set initial margins on common stocks. 

The efficacy of margin requirements in limiting speculative excesses 
in the stock market is subject to considerable dispute. First, there is 
evidence that securities markets are efficient in the sense that prices 
reflect underlying values. Indeed, excessive margin requirements 
may limit the supply of risk capital that maintains market efficiency 
and contributes to market liquidity. Second, empirical evidence on 
margin requirements in the stock market suggests that margin 
requirements have little effect on stock prices.57 Margin requirements 
may be ineffective because the bulk of investors behave in the same 
way regardless of the margin requirements or because margin 
requirements may be evaded by using other assets as collateral for 
borrowing. 

The dispute arises because proponents of margin regulation 
question the efficiency of the stock market and the limited effect 
ascribed to margin regulations. Furthermore, their concern is with 
respect to small, unsophisticated investors who are drawn unknow
ingly into a playing arena with which they are unfamiliar. Margin 
requirements are needed to protect these unsophisticated investors 
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from committing excessive capital to the stock market or the futures 
markets. At issue then is what Figlewski calls "investor sover
eignty"—whether individual investors will be allowed to make their 
own mistakes or will be inhibited in their investment decisions by 
margin requirements set for them by a regulatory authority.58 

Protection for the financial system. A second rationale for margins 
is the protection of the financial system. Brokers, dealers, and other 
financial institutions are linked with one another and with their 
customers by a variety of financial obligations. Loss of confidence in 
a particular broker can produce a run on that broker and place strains 
on the entire financial system. Margin requirements are thus neces
sary to protect the financial integrity of individual brokers and thereby 
the entire financial system. 

This rationale for regulating margins has been questioned, 
however. It is in the interest of each brokerage firm to protect itself 
against bankruptcy and to ensure that its customers can meet their 
obligations. Furthermore, it is in the interest of exchanges to ensure 
the financial integrity of their members, since the desirability of 
trading on an exchange depends in part on its financial strength. 
Exchanges establish minimum margin requirements for their members 
and customers of their members whether or not such requirements 
are mandated by regulatory authorities. Moreover, exchanges typi
cally maintain a guarantee fund to support any member firms that 
are in danger of failing. 

Only when regulatory authorities provide insurance, as through 
the Securities Investor Protection Corporation (SIPC) in the securities 
industry, is the rationale for the regulatory establishment of margins 
clearer. For then the ultimate guarantor of firms is the government, 
and the government must protect its guarantee fund in the same 
way that any exchange would wish to protect itself. This rationale 
for margin setting applies to options on common stocks and on 
indexes purchased in securities accounts eligible for SIPC protection. 
It does not apply to futures contracts or options on futures, which 
are not eligible for SIPC protection. This rationale does not neces
sarily imply that government margin on options in securities accounts 
insured by SIPC would be different from margins on options in 
futures accounts not insured by SIPC but guaranteed by an exchange. 
Nor does it imply that margins are necessarily the optimal method 
of protecting the government insurance fund. Other methods, such 
as reserves, segregation of funds, and capital requirements, may be 
more effective. 

266 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



STOLL AND WHALEY 

Factors Affecting the Appropriate Margins on Options and Futures. 
Setting margins on options and futures, whether from the perspec
tive of a regulator, an exchange, or an individual firm, is a complex 
process. The optimal margin depends on characteristics of the customer, 
characteristics of the security, characteristics of the market, and char
acteristics of the transaction. 

Characteristics of the customer. Margins are a guarantee that the 
customer will adhere to the contract. The need for such a guarantee, 
therefore, depends on the customer's ability and willingness to honor 
the contract. Among other things, these depend on the customer's 
honesty and integrity and on total wealth. An individual who is 
known to the broker and who has substantial wealth invested in a 
well-diversified portfolio would generally be able to post lower margin 
than a new customer with uncertain wealth. In practice, minimum 
margins set by exchanges or regulatory bodies cannot take account 
of investors' characteristics. 

Characteristics of the item. Margin is intended to protect the broker 
during the period required to collect funds or issue a margin call. 
Margin on individual options or futures contracts should provide 
sufficient protection against short-term price volatility over the period 
required to collect additional funds from the customers. Highly vola
tile options or futures contracts would therefore require greater margin 
than stable futures contracts or options. Since volatility changes over 
time, margins should also be changed. 

Characteristics of the market. Optimal margins depend on the char
acteristics of the market. A market with price limits, for example, 
may inhibit excessive price moves and give time to reconsider and 
collect additional margin. In such a market the financial integrity of 
brokers and dealers may be ensured with lower margin requirements. 
Margins are also required to protect brokers and dealers during the 
period in which settlement of transactions is completed. In the stock 
options market, for example, the settlement period is five business 
days. In principle, customers' deposits and margin requirements 
ought to be greater in this market than in a market in which settle
ment takes only one day. Other characteristics of a market, such as 
its liquidity, which affects the speed with which a customer's position 
can be liquidated, should also influence the margin.59 

Characteristics of the transaction. Most options and futures contract 
transactions are not conducted in isolation. Investors hold other assets. 
To the extent that the option's or futures contract's price movements 
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are less than perfectly positively correlated with the price movements 
of the remainder of an investor's portfolio, the risk to the investor 
and to his broker is reduced, and hence the margin requirement 
should be lowered. Exchanges recognize the importance of consid
ering the purpose of a transaction by setting different margin require
ments for spreads or hedges than for naked positions in options or 
futures. 

Current margin systems seem to generate the greatest inconsis
tencies in their attempt to take account of the characteristics of the 
transaction, that is, the extent to which a particular transaction is a 
spread or hedge that actually reduces risk. Current practice uses a 
pairing procedure to adjust margins in an option position when 
positions in related options or in the underlying item are held by 
the investor. The margin for the seller of a call, for example, is 
reduced or eliminated if the seller buys a call or holds the underlying 
instrument. Some examples of margin requirements on spread posi
tions involving options and futures are contained in appendix B. 

Margining systems that use a pairing procedure are, however, 
cumbersome and frequently inaccurate. An investor with a large 
number of options positions would, under this procedure, be required 
to pair various options in some optimal manner to determine the 
margin obligation. As Figlewski points out, algorithms to do this can 
give substantially different results.60 Furthermore, many pairings are 
not permitted for margin purposes, with the result that margins are 
too high. Although margin adjustments are made for vertical spreads 
in options (long call, short call or long put, short put), only one-for-
one pairings of a long and short option are considered. A short 
position in an at-the-money option cannot be paired against a long 
position in two out-of-the-money options. 

A second difficulty of current margin systems is that option 
payoffs are nonlinear with respect to the price of an underlying item 
with which an option may be paired, a condition that is not always 
properly reflected in the margin system. A deep in-the-money call, 
for example, will have absolute price changes much like the under
lying item, while an out-of-the-money call will experience price changes 
much smaller than those of the underlying item. Current margining 
systems do not properly take account of the different volatilities of 
these two kinds of options or of the risk reduction possible by pairing 
the options with the underlying item. This problem has given rise 
to proposals for "delta" margining systems, which take explicit account 
of the volatility of options in relation to underlying items. 

The delta of an option is the price change in the option associated 
with a one-dollar price change of the underlying item. Thus a short 
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position in two call options each with a delta of - Vi paired with a 
long position in the underlying item is not a very risky position, 
since a one-dollar decline in the value of the call options position 
will tend to be offset by a one-dollar increase in the value of the long 
position in the underlying item—the delta of the total position is 
zero. Under a delta margining system, margin for such a position 
would be much less, for example, than for the position long one in-
the-money call with delta of 3A and short one out-of-the-money call 
with delta of - Vi. This position has an overall delta of Vi(3/4 - Vi), 
which would require margin approximately one-half that required 
for the underlying item. 

Optimal Margins. The purpose of any margining system is to ensure 
that investors have sufficient equity to meet their obligations, even 
in the presence of unexpected events that would lower the value of 
their equity. Equity is the market value of all the investor's assets 
(including long options) less the market value of all the liabilities. 
Thus "margin" and "equity" are synonymous. The purpose of a 
margin requirement is to ensure a current equity, V0, such that 

Prob(V, > 0|Vo) £= a* (10) 

where Vt - the uncertain future value of the investor's equity in t 
days, where t is the number of days required to issue a margin call 
and collect funds or sell assets, V0 = current market value of the 
investor's equity, and a* = a critical probability. In words, the equa
tion says that the investor's equity must remain positive with a 
probability that exceeds a critical level. Condition 10 can, of course, 
be modified to require equity to exceed any number greater than 
zero with the same critical probability. Whether this condition will 
be met depends on the variability of investors' portfolios and the 
time period t. The variability of the portfolio depends on its compo
sition. For example, a portfolio of fully paid for T-bills can easily 
meet the condition. A portfolio of one T-bill and fifty futures contracts 
may not meet the condition. If not, either more T-bills must be 
supplied, or the number of futures contracts must be reduced. 

Assuming Vt is normally distributed, condition 10 is equivalent 
to 

V0 - ko-(Vt) i= 0 

where k = number of standard deviations below V0 that corresponds 
to a*.61 The minimum equity, or margin, required is thus given as 

V*0 = ko-(Vt) (11) 
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FIGURE 4 -7 
DISTRIBUTION OF TERMINAL EQUITY VALUES OF PORTFOLIOS A AND B 

In figure 4-7 , the distribution of V, given by portfolio A is under-
margined since the probability of values below zero exceeds an 
acceptable level. The distribution of portfolio B is sufficiently margined 
since there is virtually no probability that the equity value will fall 
below zero. 

The approach outlined here for setting margins can be applied 
to various portfolios, as is done in appendix C. Appendix C shows 
that when financial instruments are considered in isolation, the total 
margin is considerably greater than when the margin on the portfolio 
as a whole is calculated, because the diversification of the portfolio 
reduces risk and therefore reduces the required margin. The margin 
requirements from this perspective are quite different from those 
that would be calculated in a security-by-security margining system. 
Failure to consider the entire portfolio of the investor introduces the 
same margins on a particular transaction for investors with widely 
different risk positions. Under the current regulatory structure, which 
requires separate customer accounts for commodities instruments 
and stock instruments, a margining system of this kind is difficult 
to implement in practice. In addition, when investors choose to 
maintain a variety of separate accounts, it is virtually impossible and 
inappropriate. It is feasible, however, to consider each investor's 
account as the portfolio that is to be margined in this manner. 

Margining the Option Premium. Unlike a futures contract, a call or 
put option has a positive market value when purchased. The premium 
paid is the initial value of the option; if the price of the underlying 
asset moves in a favorable direction, the market value of the option 
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increases. Such increases in value can be realized, however, only by 
selling or exercising the option. A futures contract, has no initial 
value. It has value only if the futures price changes favorably with 
respect to the contractual futures price initially agreed to. Profits on 
such price increases are realized daily without liquidating the posi
tion. 

These features of options result in certain asymmetries first noted 
by Asay.62 Increases in option values require additional collateral to 
be deposited by option sellers but do not permit withdrawal of profits 
by option buyers. Thus someone with a synthetic long position in 
the futures contract (buy call, write put) hedged against a short 
futures position would, if prices increased, be required to make cash 
payments to cover losses on the short futures position but would 
not have cash profits on the synthetic long position. This feature 
inhibits arbitrage between options and futures. Current arrange
ments also provide an incentive for early exercise of in-the-money 
options, because interest may be earned on the exercisable proceeds 
of the option. This early exercise feature complicates option pricing 
as well as arbitrage between options and futures. 

In response to suggestions by futures exchanges, the CFTC has 
proposed a futures-style margining system for options.63 Under such 
an arrangement the buyer of an option would agree to pay the option 
premium when the option is exercised. The performance of this 
agreement would be guaranteed by appropriate performance margins, 
as in the case of futures. The seller of the option would likewise 
post performance margin (greater than that of the buyer since the 
seller's obligation is greater). If the market price of the option declined, 
the buyer would pay the losses in cash to the clearinghouse, and 
the seller would collect profits from the clearinghouse. 

This proposal is somewhat different from a situation that would 
allow borrowing against the value of the option, as in a stock-style 
margining system. In effect, a futures-style margining system rede
fines the option contract to call for payment of the premium at a 
future date, whereas a stock-style margining system would retain 
the existing definition of an option contract but would simply allow 
an option to serve as collateral for borrowing. The CFTC has favored 
a futures-style margining system because such a system is more 
compatible with existing procedures on futures exchanges. 

The benefits of a futures-style margining system for options on 
futures contracts arise from the elimination of asymmetries in cash 
flows between options and futures. Arbitrage would be better facil
itated, and option pricing would be simplified. Opposition to such 
a system arises from a desire to protect customers and the financial 

271 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



OPTION MARKETS 

system. Since options premiums constitute only a fraction of the 
value of the underlying asset, margining of the premium appears to 
be a pyramiding of financial obligations. There is concern that customers 
do not fully understand the risks of posting only a fraction of the 
premium and that the stability of the financial system might also be 
impaired. Apparently for this reason, the CFTC proposal calls for 
customers to pay 100 percent of the premium and would allow only 
exchange members the freedom to use a futures-style margining 
system. 

This distinction between public customers and exchange members 
is unfortunate. It is not evident that public customers are necessarily 
less sophisticated than members. Most important, however, this 
distinction introduces a number of difficulties. One of these is a 
practical one of setting up computer margining systems that differ
entiate between members and nonmembers. Second is that such a 
system appears to generate free cash for members at the expense of 
public customers. If the public pays 100 percent of the option premium 
in cash and a member need only pay a performance guarantee, 
members receive cash deposits from customers. Furthermore, the 
pricing of options from the perspective of customers is different from 
the pricing of options from the perspective of members. Clearly, this 
is unacceptable. A futures-style margining system should apply equally 
to members and nonmembers. Concerns about protection of customers 
can be met by requiring a sufficiently large performance guarantee. 
This is not burdensome, even if the guarantee is 100 percent of the 
option premium, as long as the margin pledged is in the form of 
interest-earning assets. The key benefit of a futures-style margining 
system is that cash is not paid at the outset. The adoption of such 
a margining system would put options and futures on the same 
footing and simplify pricing relations between them. 

How Costly Are Margin Requirements? We have viewed margin as 
the investor's equity and optimal margins as the amount of equity 
sufficiently large in relation to liabilities that positive equity would 
remain even in the face of large, unexpected price changes. No 
requirement was established that optimal margin be supplied in any 
particular form such as cash, only that margin be sufficiently large, 
in light of all the potential price changes of the assets and liabilities 
in an investor's portfolio, to guard against his bankruptcy. Margin 
requirements are costly if an investor is compelled to hold equity in 
a particular form, such as cash. Cash margin requirements force the 
investor to forgo the interest earnings on the cash. One of the char
acteristics of existing stock-margining systems is that they sometimes 
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impose costs of this kind on the investor. The margining cost of 
selling an individual stock short is substantial and has been an impe
tus for trading in options and in stock index futures. 

Futures contracts margin can usually be pledged in the form of 
U.S. Treasury securities. Even though this appears to be restrictive, 
investors can usually modify the rest of their portfolio to account for 
this fact and still achieve an optimal overall portfolio. 

Brokers naturally have an interest in requiring cash margin deposits 
from their customers. But this is difficult in a competitive system 
because customers choose brokers that allow margin to be pledged 
in the form of interest-earning assets or that pay interest on margin 
deposits. Only the brokerage industry as a whole could effectively 
impose cash margin requirements, especially if regulatory authorities 
mandated such deposits. 

Thus an important issue for regulatory authorities, beyond the 
issue of setting mandatory margins, is the form in which these margins 
may be pledged. If they may be pledged as interest-bearing assets, 
the cost of a mandatory margin system is small, and the arguments 
against regulating margins are less forceful. Issues of regulatory 
disparity in the setting of margins for stock products and futures 
products are also muted. But if margin must be pledged in the form 
of cash, the cost is high, and arguments against mandating such 
margins are strengthened. Issues of regulatory disparity also become 
more forceful and must be dealt with in a "fair" way. 

Regulating Margins. In determining whether, and to what degree, 
margins on various financial instruments, including options, should 
be set by regulatory authorities, several factors must be considered. 

• the need for customer protection and maintenance of the integ
rity of the financial system 

• whether government authorities insure brokers 
• the extent to which, under a nonregulated margining system, 

brokers would have an incentive to protect the integrity of the finan
cial system 

• the complexity of margining systems 
• the cost of margins 

In our view brokerage firms and exchanges have strong incen
tives to set appropriate margins that protect the integrity of the 
financial system and thereby protect customers. Indeed, this is one 
of the ways in which exchanges compete. When governmental 
authorities insure customers' deposits at brokerage firms, that incen
tive is mitigated to some degree, and an argument for governmental 
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oversight of the financial integrity of individual brokerage firms is 
justified. Only securities accounts are now insured by the SIPC, and 
margin regulations are thus more readily justified for stock products 
than for futures products. But even for stock products other forms 
of maintaining the integrity of brokerage firms exist, particularly net 
capital requirements, segregation requirements, and reserve require
ments. 

The process of setting margins is highly complex, particularly 
for the new options instruments and for futures products. Appro
priate margins depend on characteristics of the customer, character
istics of the security being margined, characteristics of the market, 
and characteristics of the portfolio of the investor and of the particular 
transaction (whether speculative or hedged). These complexities, as 
well as the fact that appropriate margins change over time, would 
make the setting of detailed margin requirements a regulatory night
mare. It appears to be appropriate, however, for regulatory author
ities to oversee the establishment of general margining systems, without 
specifying detailed margin requirements. Such oversight would also 
ensure that margining systems did not benefit brokerage firms at the 
expense of their customers (for example, by imposing cash margin 
requirements). In our view the recent recommendation of the Federal 
Reserve that specific federal margin regulations be repealed and the 
authority to set margins be assigned to various self-regulatory orga
nizations, under general government oversight, is sensible.64 

Summary and Conclusions 

Options on instruments other than common stocks are the most 
recent of a series of financial innovations introduced by futures 
exchanges and stock exchanges. Options on U.S. government debt 
instruments began trading in October 1982; since then options on 
stock indexes, options on currencies, and options on particular 
commodities have begun to trade. These new option markets are the 
focus of this chapter. 

The chapter begins with an introduction to options and to the 
new option instruments: describing the new options and distinguish
ing among options on physicals, options on futures, and over-the-
counter options. The procedures for trading the new option instru
ments are explained. Options on all exchanges are issued and guar
anteed by a clearinghouse, much as futures contracts are originated, 
but the trading mechanisms vary. Options on futures exchanges are 
traded like futures contracts, and options on stock exchanges are 
traded like common stocks. The advantage of a futures market is the 
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high degree of competition on the floor, but a disadvantage is the 
lack of continuous price reporting and fully effective time and price 
priority rules. The advantage of a stock exchange trading system is 
the existence of effective price reporting and rules for time and price 
priorities, but a disadvantage is the lack of competition among traders 
on the floor. 

The new options are regulated both by the SEC and by the 
CFTC. The CFTC has regulatory jurisdiction over options on futures 
contracts, and the SEC has regulatory jurisdiction over options writ
ten directly on debt instruments, stock indexes, and currencies. 

We then discuss the economic benefits of options in some detail. 
Options are a unique hedging tool because they provide hedges that 
are not available with the use of futures contracts. Options are also 
a useful investment tool because they provide a means of increasing 
or limiting the risk of a portfolio that is not available with the use 
of other financial instruments. The social benefits of options arise 
from their ability to allocate risk more efficiently than other financial 
instruments and from their role in increasing the interest and the 
number of judgments bearing on the price of the underlying asset. 
Social concern about options arises from the belief that they are 
merely a form of gambling and have no fundamental economic 
purpose. Other sources of concern are that options trading can be 
abused to benefit professional traders at the expense of unsophisti
cated traders and that certain undesirable external effects on the 
underlying asset arise from the existence of options trading. These 
criticisms of options trading merit attention, but they are not, in our 
view, sufficiently forceful to warrant limiting the new options markets. 
The new instruments have important economic uses, and they do 
not adversely affect the markets in the existing instruments. 

The link among option prices, futures prices, and the underlying 
asset prices are discussed. We show how the price of an option is 
related to the price of the underlying asset and to prices of related 
options. The put-call parity relation that links put and call options 
to each other and to the underlying item is developed, and the 
distinction between put-call parity for options on physicals and options 
on futures is drawn. Valuation equations for options on physicals 
and on futures show how the value of an option depends on the 
volatility of the underlying instrument and certain other factors. 
Arbitrage links the prices of related financial instruments and causes 
price changes in one market or one instrument to be transmitted to 
other markets or instruments. 

Empirical evidence on the efficiency of the new options markets— 
or the "tightness" of price links—is summarized. The T-bond futures 
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options market appears to be efficient after transaction costs are 
accounted for. The S&P futures options market exhibits some inef
ficiencies, but these appear to be related to the lower trading volume 
in that market and the fact that observed prices may not be prices 
at which arbitrage transactions can take place. 

We next examine the roles of contract design, interexchange 
competition, and government policy in influencing the success or 
failure of the new options instruments. The market mechanism appears 
to discipline undue contract proliferation effectively. Evidence on 
open interest and volume indicates that many of the new option 
contracts have not been successful. Only certain options on broad 
stock indexes and the T-bond futures options have been clearly 
successful. Regulatory limit on the introduction of new financial 
instruments may be counterproductive insofar as they limit compe
tition among exchanges, favor one exchange over another, and limit 
financial innovation itself. 

Finally we examine margin requirements. An important regu
latory disparity arises from the fact that margins on equities and 
other securities are set by the Federal Reserve and the SEC whereas 
margins on futures contracts and options on futures contracts are 
set by individual futures exchanges and are not subject to govern
mental regulation. The desirability of regulating margin requirements 
has been much discussed. On the one hand, brokers and exchanges 
have incentives to set margins that protect brokers and thereby 
customers and the financial system against the failure of any broker
age firm. Furthermore, the setting of margins is inherently complex, 
particularly with respect to positions in options and futures, and 
does not lend itself readily to detailed regulation. On the other hand, 
when government agencies insure customer deposits, some govern
ment involvement in the setting of margins is justified. The cost of 
margin requirements to the investor is not high if margin may be 
pledged in the form of interest-earning assets. In that case, govern
mental setting of margin requirements, even if somewhat arbitrary, 
does not impose a great burden on individual investors. Recent 
proposals to permit the margining of the option premium have merit, 
but the recent CFTC proposal to draw a distinction between brokers 
and customers has some unfortunate consequences. 

Economists have long recognized the benefits of trading in 
contingent claims.65 A contingent claim is a contract that gives the 
individual a payoff contingent on a particular outcome for some 
underlying event or asset. The existence of markets in contingent 
claims permits individuals to plan their investment and consumption 
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for future periods more effectively. Although markets are not complete 
in the sense of allowing individuals to plan for any contingency, the 
advent of the new options markets and the introduction of options 
on particular commodities broaden markets in a way that allows 
individuals to deal more effectively with economic uncertainty. 

Appendix A 

Margin Requirements on Naked Options 

1. Options on common stocks 
Long put or call: 100 percent 
Short put or call: 30 percent of value of underlying stock plus 

in-the-money amount or minus out-of-the-money amount; 
minimum of $250 per contract 

2. Options on narrow-based stock indexes 
Same as options on common stocks 

3. Options on broad stock indexes 
Long put or call: 100 percent 
Short put or call: premium plus 10 percent of index value less 

out-of-the-money amount; minimum is premium plus 2 
percent of index value 

4. Options on (broad) stock index futures (S&P 500 futures on the CME) 
Long put or call: 100 percent 
Short put or call: premium plus futures margin less one-half 

amount option is out of the money; minimum is premium 
plus $1,000 

5. Options on debt instruments (T-bonds, T-notes, T-bills) 
Long put or call: 100 percent 
Short put or call: premium plus $M less out-of-the-money 

amount; minimum premium plus $M'; M and M' vary 
according to underlyng debt instrument 

6. Options on debt futures contracts (T-bonds on the CBT) 
Long put or call: 100 percent 
Short put or call: same as option in stock index futures 
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7. Options on foreign currency 
Long put or call: 100 percent 
Short put or call: 130 percent of premium plus $750 less out-

of-the-money amount 

8. Options on foreign currency futures (D-mark on the CME) 
Long put or call: 100 percent 
Short put or call: same as options in stock index futures except 

that minimum margin is premium plus $400 

Appendix B 

Margin Requirements on Option Spread Positions 

Margining of positions involving related options and futures is complex. 
This appendix contains Chicago Board of Trade margin regulation 
with respect to options on T-bond futures, which are representative 
of the margining of complex positions involving options on futures. 

431.05 Margin on Options—Under the provisions of Rule 
431.00, the Board hereby fixes the following minimum margins 
for option transactions (minimum margin requirements which 
go into effect when trading limits are increased are in paren
theses): 

A. U.S. Treasury Bond Options 

1. Long put or long call Premium must be paid in 
full. See Regulation 2805.01. 

2. Short call or short Premium (marked-to-market) 
put plus the greater of (a) the 

futures margin minus one 
half the amount (if any) that 
the option is out-of-the-
money or (b) initial $750 
($1125), maintenance or 
hedging $600 ($900). 

3. (a) Long future and Premium (marked-to-market) 
short call plus the maximum of the (a) 

or futures margin minus one 
half the amount that the 
option is in the money or (b) 
initial $750 ($1125), mainte-
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(b) Short future and 
short put 

4. Short call and short 
put (straddle) 

5. Vertical Spreads— 
(one long call and 
one short call or one 
long put and one 
short put, with the 
same expiration 
date.) 
(a) Long call (put) 

option strike price 
is less (greater) 
than or equal to 
the short call (put) 
option strike 
price. 

(b) Long call (put) 
option strike price 
is greater (less) 
than the short call 
(put) option strike 
price. 

nance or hedging $600 
($900). 

Market value of both option 
premiums (marked to 
market) plus, the underlying 
futures margin. 

Long option premium is paid 
in full. No margin is 
required for short option 
premium. 

Long option is paid in full. 
Margin is equal to the differ
ence between strike prices, 
not to exceed the margin 
requirements for the naked 
short option. 

Horizontal Spreads— 
(one long call and 
one short call or one 
short put and one 
long put, with differ
ent expiration dates.) 
(a) Long call (put) 

option strike price 
is less (greater) 
than or equal to 
the short call (put) 
option strike 
price. 

Long option premium is paid 
in full. Margin equals $200 
per contract for option posi
tions involving months 
which are 12 months or 
more apart plus the amount, 
if any, that the short option 
premium exceeds the long 
option premium plus, if the 
long option expires before 
the short option, initial $750 
($1000), maintenance or 
hedging $500 ($750). 
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(b) Long call (put) 
option strike price 
is greater (less) 
than the short call 
(put) option strike 
price. 

7. (a) Long call—short 
future 

or 
(b) Long put—long 

future 

8. (a) Long call—short 
future—short put 
(reverse conver
sion) or 

(b) Long put—long 
future—short call 
(conversion) 
assumes same 
expiration month 
for all three posi
tions, and same 
strike prices for 
two option posi
tions 

9. Box Spread—(Long 
call vs. short put 
with the same exer
cise price coupled 
with a short call vs. 
long put with the 
same exercise price. 
All options in the 
same expiration 
month.) 
(a) Credit Box—Long 

call/short put of 
higher strike price 
than short call/ 
long put. (Total 

Long option premium is paid 
in full. Margin equals the 
amount by which the short 
option premium exceeds the 
long option premium plus 
the minimum of the differ
ence between the strike 
prices, or, per contract, the 
underlying futures margin. 

Long option premium is paid 
in full. Margin equals the 
underlying futures margin 
minus any amount by which 
the market value of the 
option premium exceeds the 
appropriate futures spread 
margin. 

Long option premium is paid 
in full. Margin equals 
amount by which short 
option premium exceeds 
long option premium. 

Long option premiums paid 
in full. Margin is the differ
ence in strike prices. 
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short option 
premiums exceed 
total long option 
premiums.) 

(b) Debit Box—Long 
call/short put 
option at lower 
strike price than 
short call/long put 
option. (Total long 
option premiums 
exceed total short 
option premiums.) 

10. Butterfly S p r e a d -
One vertical bull 
spread (put or call) 
combined with one 
vertical bear spread 
(put or call). The 
spread shares one 
common strike price 
which is between the 
two other strike 
prices. All options 
expire on the same 
date. 
(a) Debit Spread— 

Total long premi
ums exceed total 
short premiums 
when position is 
established. 
Middle strike price 
is exactly halfway 
between outer 
strike prices. 

(b) Credit Spread— 
Short option 
premiums exceed 
long option 
premiums at time 
position is estab
lished. Middle 
strike price not 
halfway between 
outer strikes. 

Long option premiums paid 
in full. No further margin 
required. 

Long option premiums paid 
in full. No further margin 
required. 

Long premiums paid in full. 
Margin equals largest differ
ence between two adjacent 
strikes, not to exceed the 
futures margin plus the 
amount (marked-to-market) 
by which the short option 
premiums exceed long 
option premiums. 
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Appendix C 

Margining Portfolios versus Margining Individual Securities 

The minimum margin of an investor is given by 

VS = k<r(Vt) (C-l) 

This is equation 11 in the text. We now consider some examples of 
particular simple portfolios and the appropriate margin for each. 

Consider first a two-asset portfolio consisting of b units of riskless 
securities with face value of $1 paying Rft interest and z1 units of a 
futures contract, the current futures price of which is F10. The uncer
tain future value of this portfolio is 

Vt = b(l + Rft) + z,(F1( - F10) (C-2) 

where Flt = the uncertain futures price at time t. The current value 
of the portfolio is 

V0 = b 

The futures contracts do not enter into this current value because 
the current value of a futures contract is zero, since profits and losses 
are marked to market daily. The standard deviation of (C-2) is o-(Vt) 
= Z1CT(F1(). For purposes of illustration assume the futures contract 
is for one bushel, k = 3, t = 14 days, cr(Fu) = .20, and z1 = 5,000 
bushels. Then the minimum margin, given by (C-l), is V*0 = $3,000. 
This implies that the current value of equity, which in this case is 
just the T-bill, must be at least $3,000. If, as is assumed here, the 
investor may pledge his portfolio rather than cash, there is no cost 
of margin because the investor earns a return of R^. Margining systems 
that require cash to be posted are costly because the investor loses 
the earnings on his posted funds. 

Consider now another portfolio identical with the preceding one 
except that a short position in a futures contract in the same commod
ity with a different maturity is also held. The uncertain future value 
of this portfolio is 

Vt = b(\ + Rft) + 2 l(F l t - F10) + z2(F2t - F20) (C-3) 

where z2 < 0 = number of units of futures contracts held in a short 
position (a negative value indicates a short position); and F2, = the 
uncertain futures price at t of the second futures contract. The current 
value of the portfolio is V0 = b. 
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The variance of (C-3) is 

cr2(Vt) = Z2CT2(F1() + Z2CT2(F2() + 2Z1Z2PI2CT(F1)CT(F2) 

where p = correlation between Fx and F2. Since (C-3) is a spread 
position, the variance will generally be less than the variance of 
(C-2) as long as the correlation of price changes in the two futures 
contracts is not too small. Assume that p = .9, o-(F{) = o(F2) = .2, 
z1 = 5,000, and z2 = -5,000. Then CT(F() = 447.2, and, assuming 
k = 3, V*Q = $1,342. 

Thus, when account is taken of the correlation of the two futures 
positions, the required margin is $1,342. If margins were calculated 
separately on each position, margin of $6,000 would have been 
required. Futures markets and options markets do account for various 
spread and hedge positions that reduce the portfolio risk in the 
manner just shown, but they do not take account of all combinations 
in the way that would be accomplished if the investor's portfolio 
were the thing being margined. 

In the case of options, the difficulty of taking account of a large 
number of offsetting options positions can result in overmargining, 
even when a premium-based margining system is used. Consider 
now, as a third example, a portfolio consisting of a riskless security 
and several options written on the same underlying asset, say a 
futures index. The options positions are long a call and short two 
other call options of different exercise prices or different maturity. 
The uncertain future value of this portfolio is 

V, = b(l + R^) + n-xClt + n2C2t + n3C3t 

and the current value of the portfolio is 

V0 = b + ntCw + n2C20 + n3C30 

where n, = number of options held long or short. A short position 
is indicated by a negative value. We assume nx > 0, n2 < 0, and 
n3 < 0. Ci0 = current market value of the option premium. 

The change in the call premium can be related to the change in 
the value of the underlying asset as follows: 

(C„ - C,o) = h,{Ft - F0) + elt 

or 

C„ = Ci0 + ht(Ft - F0) + eit 

where F 0 is the present price of the futures index, which is the 
instrument underlying the option, and F, is the uncertain future value 
of the underlying index. The coefficient, hu is the "delta" value of 
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option i over the period t. It represents the amount of change in the 
option premium for a $1 change in the futures index. Since this 
relation is not exact, a residual term, eit, is necessary. 

The uncertain future value of this portfolio can now be written 
as 

Vt = b(\ + Rft) + 2"Ao + (Z»&J (ft ~ Fo) + 5>A (C-4) 

The variance of (C-4) is 

*2(Vt) = \y,n&J CT2(F() + CT2 (]>>,€„) 

We assume the following values for the three options: 

Options n C h 

1 100 30 .7 
2 -100 8 .5 
3 -100 2 .2 

In addition, we assume CT2(F() = (1.15)2 and o-2(Xn,e,() = (30)2. Given 
these values, o-(Vt) = 30, which is the standard deviation of the 
portfolio arising from the imperfect association of the option prices 
and index prices. Because XH,7Z; = 0, the index volatility has no 
bearing. The three option prices move in offsetting directions. In 
effect, they have a "systematic" risk of zero because their delta values 
sum to zero. 

Assuming k = 3, the minimum margin is VQ = $90. The current 
value of the portfolio is 

V*0 = b + 30 - 8 - 2 = b + 20 (C-5) 

This implies b = 70 as the minimum amount of cash or T-bills that 
must be pledged. This amount is quite different from what would 
be required if each option were considered in isolation or, indeed, 
if margin were calculated using the present pairing system. In effect, 
the margin calculated in equation C-5 is based on a delta margining 
system of the type also recommended by Figlewski.66 Such a system 
recognizes that margins on the same underlying instrument have 
the same underlying source of variability. Thus offsetting positions 
in such instruments provide a hedge and reduce the risk of the 
portfolio. 

If one accepts the premise of this section that the optimal margin 
is the amount of equity an investor must possess to assure the broker 
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that the investor's obligations can be met in the face of adverse price 
changes over some period of time, then what is to be margined is 
not a particular security but the portfolio of the investor taken as a 
whole. 
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5 
Federal Regulation in Securities 

and Futures Markets 
Philip McBride Johnson 

The Evolution of Competitive Tensions 

Centralized securities markets in the United States are commonly 
traced to the formation of the New York Stock Exchange in 1792. 
They serve primarily as an adjunct to the process of raising capital 
for enterprises through the public sale of new equity or debt secu
rities. While the initial accumulation of this new capital generally 
takes place elsewhere, the exchanges aid that process by providing 
a secondary market in which the securities can later be resold and 
traded.1 Transactions in these securities define their current value, 
and investors seek to realize gain through price appreciation as well 
as through distributions of dividends or interest. 

The modern American futures market came later, around 1860 
at the Chicago Board of Trade (CBT). Futures contracts reflect the 
parties' agreement to complete the sale of a product at a later time 
but for the price set when the commitment is first made. In this way, 
those who deal commercially in that product can "pre-price" the 
item and thus help to insulate themselves from adverse value changes 
that may occur during the intervening period. Use of the futures 
markets for this purpose is known as hedging. Those who assume 
the price risk shed by hedgers are motivated by much the same profit 
objective as most securities investors but have come to be called 
speculators.2 

For many decades, the securities exchanges and the futures 
markets operated quite independently of each other. Little if any 
interaction took place between them, and as a result there was no 
compelling need for cooperation nor occasion for confrontation. This 
separation remained when, in the 1920s and 1930s, Congress designed 
the basic regulatory systems for each industry.3 The resulting federal 
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requirements were similar in many key respects, such as in prohib
iting fraud and market manipulation, but there were significant 
differences as well. Those distinctions, however, remained largely 
safe from invidious comparison so long as the markets followed 
different paths. 

This is not to suggest that commodities and securities were 
comfortably separated even then. Although the futures regulator was 
content to restrict its activities to hard commodities like wheat, vege
table oils, and cattle, the scope of the federal securities laws was 
stretched far beyond stocks and bonds; and, on several occasions, 
those laws were applied to sales of interests in commodities (though 
not futures contracts).4 For example, certain types of investments 
were ruled to be securities even though they involved farm produce,5 

coins,6 salt,7 and whiskey.8 Similarly, a security was found to exist 
for certain investments in dairy cattle,9 brood mares,10 chinchillas,11 

and even earthworms.12 Most of these expansive applications of 
securities laws and regulations, however, involved activities occur
ring off the central exchanges. 

During the past decade, the crowding became more acute as the 
organized securities exchanges and futures markets began introduc
ing new products that have drawn them closer together. From the 
securities industry have come standardized, exchange-traded options 
said to offer hedging services, like futures contracts. The futures 
markets have begun trading futures contracts related to the value of 
equity and debt securities. These developments have created a 
perception that the two industries, at least in the arena of new 
products, are growing more similar and more directly competitive. 

The overlap of products in the two industries can be illustrated 
by listing, below, some of the instruments sponsored today by the 
securities and futures markets that closely approximate each other. 
Typically, the same underlying item is involved in both instances, 
but the traded instrument differs somewhat: 

Futures Markets 

• Futures on Treasury bonds 
• Options on Treasury-bond futures 
• Futures on Government National Mortgage Association (GNMA) 

certificates 
• Futures on Standard & Poor's (S&P) stock indexes 
• Options on S&P futures 
• Futures on foreign currencies 
• Options on currency futures 
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Securities Exchanges 

• Options directly on Treasury-bonds 
• Options directly on GNMA certificates 
• Options directly on S&P stock indexes 
• Options directly on foreign currencies 

A clash between the securities and futures industries has also 
become more likely because the newer products introduced by the 
securities markets look and trade far more like futures contracts than 
conventional stocks and bonds. Funds used to acquire standardized 
securities options, for example, do not contribute capital to an enter
prise, nor do the owners of those options become either shareholders 
or creditors of an organization. 

Trading in these options also has a distinctly futures-style flavor: 
(1) the exchange itself creates the options; (2) trading is allowed only 
on the originating exchange (that is, no private or over-the-counter 
dealings); (3) obligations are guaranteed by the market's own clear
inghouse; (4) all options are marked to market daily;13 (5) limits exist 
on how many options an investor may own; (6) options are suffi
ciently standardized so one can use a single, uniform disclosure 
statement; and (7) on the largest of these new markets, members 
are permitted to compete with each other on the exchange floor for 
pending transactions, using an auction system of open outcry, whereas 
the traditional securities markets continue to conduct business through 
exclusive specialists for each investment. 

Trepidation over potential competition between these products 
has been a major catalyst for recent suggestions that the regulatory 
structures in both industries should be harmonized. In some quarters 
it is assumed (though not yet empirically verified) that regulatory 
differences could bias the investing public in favor of one industry's 
products over the other.14 As a result, proposals have been made to 
the Securities and Exchange Commission (SEC), the Commodity 
Futures Trading Commission (CFTC), and the Congress that greater 
uniformity among the two regulatory programs should be required, 
at least where potentially competing products are involved. 

The purpose of this paper is to examine in a general way the 
forces, attitudes, and interests behind the regulatory programs fash
ioned over many decades by the SEC and the CFTC (or its prede
cessor).15 This analysis will not venture an opinion on which of the 
two regulatory schemes is the better in the aggregate. Whether one 
system is superior to another depends largely on what one thinks a 
regulatory scheme should achieve. Differing views whether regula-
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tion should absolutely control, emerge only in times of crisis, or be 
little more than advisory dictate one's assessment of whether or not 
particular regulatory programs are working. Similarly, the priorities 
and objectives established by the CFTC and the SEC (and by their 
respective congressional overseers) have differed over the years. 
Assessing whether a particular regulatory regime is effective depends 
heavily on what was intended to be achieved. In this paper, few 
stones will be thrown for these reasons. 

The Nature of Regulation Generally 

Regulation is typically a reaction to some negative experience. Regu
lation is seldom suggested when a particular activity is trouble free 
(except perhaps when monopolies are awarded). The form that regu
lation takes is governed largely by the nature and intensity of the 
adverse reaction. Especially harsh regulation often signals a vengeful 
response designed as much to punish as to reform and, in some 
instances, with little interest in whether the regulatory program ulti
mately destroys its target. Regulation may reflect a messianic attitude 
that the activity can be improved if only it is forced in a new direction. 
Here the regulator's aim is to prove that a better system can be 
created and, for this reason, has a stake in the ultimate survival of 
the target but in revised form. Finally, the aim of regulation may be 
purely anticompetitive, that is, the creation of barriers that protect 
certain private interests at the expense of others. Clearly, a single 
purpose of regulation cannot easily be identified under these circum
stances. 

The same is true of investor protection. By definition, investors 
are risk takers. Determining what these risk takers need protection 
from must be carried out in this context. The present paper assumes 
that investor protection is not meant to insulate investors from the 
consequences of free economic forces, or from their own poor judg
ment, but rather from abuses perpetrated by other persons. On one 
hand, some activities within society are so intrinsically dangerous to 
public health and safety that they are flatly prohibited by law, such 
as murder, rape, robbery, and arson. The criminal justice system is 
commonly enlisted to enforce those proscriptions through arrest, 
prosecution, and punishment. On the other hand, a vast number of 
activities are acknowledged to be socially beneficial unless pursued 
in an abusive or injurious manner. Regulation is the legal tool designed 
to harness and guide these valued resources for the betterment of 
society. 

The objectives embodied in prohibitory laws enjoy broad public 
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consensus and support. A policeman witnessing an assault, for exam
ple, can be highly confident that the offender's capture will please 
the community. Regulation, however, is often too remote from the 
pressing concerns of the general population and too highly specialized 
in its focus to generate a reliable public consensus on whether, when, 
or how particular forms of activity should be regulated.16 As a result, 
a regulatory agency must proceed with considerably less certainty 
that what it does will be greeted by the general public as either 
necessary or wise. 

Left largely adrift from public consensus, an independent federal 
regulator normally hears only from its creator—Congress—and from 
the small segment of society that has a special interest in its policies. 
Because the general public is often unaware of or indifferent toward 
a particular matter, these two forces can exercise considerable influ
ence over the shape of regulatory policy and, equally important, with 
little fear of backlash from the legislators' constituencies or the indus
try's customers. By the same token, of course, this insulation from 
public sentiment makes it difficult for either Congress or private 
interests to generate popular clamor for their views on regulatory 
questions. 

The influence of Congress over the regulatory process occurs on 
at least two levels. First, regulatory policy is affected by congressional 
attitudes toward the exercise of governmental power generally. A 
regulator is a power center by reason of its authority to control 
particular activities and, as such, serves as a convenient focal point 
for the debate over whether too much or too little governmental 
power exists in American society. When an agency takes action, 
advocates of an aggressive government presence in the private sector 
will examine the regulator's conduct to determine whether or not it 
is too meek, while their opponents will ask whether or not it is 
excessive. 

Second, Congress sometimes examines specific regulatory poli
cies on their merits. With rare exceptions, a legislator cannot obtain 
guidance on these frequently esoteric issues by polling constituents 
or conducting public surveys, as might be possible and useful on 
issues of broader public import. Bluntly put, the vast majority of 
voters could not care less. Thus decisions are based largely on input 
from the combatants in the drama and from a handful of colleagues 
in Congress who are considered to be knowledgeable, in general if 
not specifically, in the work of the regulator. While the outcome 
might be characterized as public policy, it is arrived at through a 
process in which popular sentiment plays, at best, a minor role. 

The other principal source of influence on regulatory policy is 
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the limited segment of society that is either affected by the agency's 
actions or has a specific interest in its work. The regulated industry 
is obviously affected and, therefore, plays an active—and largely 
defensive—role in the process. Another category consists of special-
issue groups interested in the agency's performance as it may advance 
or retard their broader political or social goals. Of course, users of 
the regulated industry's products or services, too, will participate 
when they perceive that their interests are involved. Once again, 
however, no general sounding of public opinion can normally be 
taken. 

Similarly, the public image and the reputation of a regulatory 
agency often take form without meaningful participation by the general 
public. Most citizens (including many members of Congress) are too 
remote from the agency's work to assess its performance. Instead, 
they rely heavily on the opinions of those who deal directly with 
the regulator: a few members of Congress, other governmental units, 
the industry, and special-issue groups. 

An agency held in high esteem is both a stronger ally and a 
more formidable opponent than a regulator in disrepute. Accord
ingly, the agency can expect to be portrayed favorably by those who 
stand to benefit from the official position or decision taken by that 
regulator. When a regulator stands in the way of an objective, however, 
efforts are sometimes made to tarnish the agency's image, including 
(a) when the outcome of a contested regulatory issue pits the repu
tation of the agency against that of the adversaries;17 (b) when another 
governmental unit seeks to justify a raid on the agency's jurisdiction 
by portraying itself as better; and (c) when one congressional committee 
wishes to seize from another committee the role of principal agency 
overseer and, to that end, claims that problems at the agency neces
sitate the shift in congressional assignments. The image thus created, 
which is seldom meant to persist beyond the particular skirmish, 
may nevertheless penetrate the public memory and remain there for 
years. 

Regulation rarely writes on a clean slate. It is often imposed 
upon activity with a long history and an established structure. Funda
mental change is seldom the objective of regulation since, if it were 
truly necessary, the problem could be better addressed through 
prohibitory laws that would clear the way for an entirely new design. 
Moreover, a complete overhaul of the existing structure could inter
fere unnecessarily with the activity itself, which as noted earlier is 
of acknowledged social value when conducted properly. Instead, 
regulation seeks to adapt itself to the structure already in place. 

As a result, no two regulatory programs are exactly alike. Those 
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differences do not, in themselves, warrant or support the conclusion 
that one regulatory scheme is better than another. Nor does an 
agency's desire to develop regulatory policy that harmonizes with 
constructive industry customs justify a conclusion that it has been 
captured. 

To summarize, regulation often lacks a broad public following; 
and, in fact, the general population may be too removed from the 
process to provide useful guidance either to Congress or to the 
agency. Instead, the formulation of regulatory policy, the resolution 
of contested issues, and the development of the agency's image may 
depend upon the interaction of the regulator with Congress and 
other interested parties that have various motivations and objectives. 
With some notable exceptions, there is little danger of voter backlash 
or public outcry regardless of how specific issues are decided. Thus 
arises a climate in which power plays and competitive maneuvers 
can assume the cloak of public policy. 

The Natural Limits of Regulation 

Regulation is not a panacea. It has certain value in moderating the 
excesses that can afflict legitimate commercial activity, especially under 
severe competitive stress. The fear of failure (however measured) 
can sometimes impel businesspeople to compromise the quality of 
their goods or services or the integrity of their actions. Regulation 
can control those propensities by setting fairly uniform standards 
that act as a competitive equalizer. 

One should note, however, that the underlying premise of regu
lation is that businesspeople seek to survive and to succeed. This 
motivation necessitates regulation. Perhaps more important, this 
motivation makes regulation work. 

The underpinning of all regulation is the premise that commer
cial enterprises want to remain in business. The entire regulatory 
scheme is designed to exploit that desire, to use it as a weapon for 
compliance. At the heart of most regulatory programs is a form of 
licensing, also known as registration, certification, designation, or 
approval. Licensing becomes the thin thread by which each business 
enterprise hangs. It is the authority to do business, to reap the 
economic fruits of the businessperson's investment of human and 
financial capital. Conversely, loss of the license means immediate 
expulsion from the industry, with devastating economic conse
quences in many cases. 

The objectives of regulation, therefore, are achieved through the 
threat of being put out of business. Legitimate commercial enterprises 
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will not incur this risk. If an infraction occurs, the venture will quickly 
correct the problem. Some have been known to expel top manage
ment, radically to restructure their entire operations, and to pay huge 
fines to fend off a revocation of their licenses. 

Not all enterprises seek to perpetuate themselves, however. Some, 
in fact, plan for a very short life. They make the minimum investment 
necessary to conduct business and design ways to conceal and protect 
their profits. To be shut down is not only expected; it is virtually 
painless. Examples would include holiday merchandise scams and 
investment "boiler rooms."18 The modus operandi, here, is hit-and-
run. 

Regulation is helpless in the face of these operators. Since they 
have no expectation of remaining in business beyond the immediate 
sting, they will ignore any licensing requirements that are imposed. 
Similarly, these charlatans will not file regulatory reports, permit 
inspections of their operations, respond to subpoenas, or do any of 
the other things that regulation expects from ongoing enterprises. 
Criminal law enforcement is the only meaningful deterrent. 

Even so, Congress often has difficulty coming to grips with the 
essential difference between business regulation and crime fighting. 
Frequently, it will blur the two by directing a regulatory agency to 
undertake the doomed task of regulating criminals. An instance of 
this phenomenon is the recent effort within Congress to assign to 
the CFTC the duty of dealing with commodity boiler rooms.19 

One might suggest that a regulatory presence is good, even 
though the targets are unresponsive, because it provides an easy 
way to close a suspect operation. Although a particular venture may 
be guilty of horrendous fraud (or worse), for example, closing its 
doors on the technicality that the firm was unlicensed is easier than 
establishing the main charges. Thus regulation can be a convenient 
way to stop a criminal operation at minimum expense. This argu
ment, however, overlooks the severity of the criminal activity, which 
cannot be adequately addressed through regulatory sanctions. 
Although the culprit's current operation may be closed, his record 
remains clean except for a seemingly minor violation of a civil stat
ute—failing to obtain a license. One might properly question whether 
this result is genuinely in the public interest, especially in light of 
the lower prosecution rate for con artists who have been stopped 
through these less exacting means. 

One might argue that involving a regulatory agency is good 
because, at a minimum, it adds another pair of eyes to help detect 
criminal activity. Under this theory, the regulator may be impotent 
to deal effectively with the problem but can at least sound a warning 
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for criminal law enforcement agencies to heed. This position has 
superficial appeal, but the public will not accept the idea that a 
regulator should simply act as a sentry; the results that it expects 
from regulators are far greater than that. 

From childhood on, we have come to equate good criminal law 
enforcement with pursuit, apprehension, and conviction of criminals, 
usually after the fact. The bank has already been robbed, the victim 
has already been shot, or the mark has already been fleeced. We are 
not taught to expect criminal agencies as a routine to prevent those 
events. The public, however, has precisely that expectation when 
regulation is involved. The popular view is that misconduct simply 
should not occur in a well-regulated industry, and, if it does, some
thing is wrong with the regulator. After-the-fact punishment does 
little to mute the public criticism; the misconduct ought not to have 
happened in the first place. Whereas no one asked "How did the 
government let this happen?" after the Charles Manson murders, 
that question is the first raised when a regulatory program fails to 
achieve perfect results. 

Perhaps this elevated expectation among the public would be 
warranted if the agencies were left to regulate the regulatable. These 
agencies, however, are frequently called upon to use regulatory tools 
against hardened criminals who choose to ignore them. The result 
is inevitable failure by the agency. Yet the public reaction is unlikely 
to differ from that under orthodox circumstances. Just as Congress 
sometimes overlooks the limitations of regulation by assigning 
impossible criminal justice functions to civil agencies, the public cannot 
easily distinguish whether the agency is doing genuine regulation, 
and thus deserves to be condemned for missteps; whether it is substi
tuting for criminal law enforcement agencies, for which it should be 
forgiven the inevitable failures that occur; or whether it occupies 
some netherworld in which it is a sentry for federal and state criminal 
prosecutors. To date, at least, the public has applied only the strictest 
standard in judging regulatory agencies: if an offense is allowed to 
occur, the regulator has failed. 

As long as that public sentiment persists, suggestions that regu
latory agencies can perform criminal justice roles without harm to 
themselves are fanciful. On the contrary, public confidence is quickly 
eroded, even to the point at which routine regulatory functions 
(performed well) are questioned. For these reasons, one can only 
hope that Congress, and well-meaning officials within the agencies 
themselves, will gain a deeper appreciation for the limitations of 
regulation and, in the process, for the damage done to an agency 
whenever it undertakes to do the impossible. 
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The Origins of Regulation 

The function of this paper is not to recount the history of regulation 
in the securities and futures markets. To describe in general terms 
the public attitude toward the two industries, since both past and 
present federal regulation have been influenced by it, is useful, 
however. 

Futures regulation surfaced in an atmosphere of chronic distrust 
and suspicion toward those markets, hardened by decades of 
campaigns to outlaw futures trading entirely.20 Securities regulation, 
however, emerged during a time of public shock when the stock 
markets, a symbol of American wealth and power, were implicated 
in the economic crash of the 1930s. In simple terms, the futures 
markets were perceived as inherently suspect, even if they offered 
some valuable benefits as well (an attitude not too dissimilar from 
the public's ambivalence toward nuclear energy today), while the 
securities exchanges were viewed as having merely strayed from 
what is unquestionably a noble path. 

For the first 100 years, futures markets traded primarily in agri
cultural products. Today, farm futures account for a smaller—but 
still substantial—portion of trading. Life is frequently hard for farm
ers, who plant their crops with the perennial (and somewhat incon
sistent) hope of a bountiful harvest and strong prices. Drought, 
overproduction, pestilence, and other forces often intervene to frus
trate those hopes. Producers can be relatively fatalistic about the 
vagaries of nature and even the laws of supply and demand. They 
find it difficult to accept the idea that futures markets should play a 
part in pricing their crops, however. 

Throughout the Farm Belt, a suspicion of futures trading has 
persisted, especially among farmers who believe that their incomes 
are being dictated by people in urban centers who have no real 
connection with agriculture and who seek profits in hours or days 
rather than over the growing cycle by which farmers measure their 
own results. The general sentiment of the farm community toward 
the futures markets was summed up in 1921 by a senator from 
Illinois: 

For years previous to the present crisis in the agricultural 
industry the men frequently referred to by orators as the 
"backbone of the Nation" have averaged barely more than 
a decent living by working their wives and children as well 
as themselves, and have realized no return for their capital. 
The real job we have on our hands is to find out how farming 
can be made as safely profitable as any other American 
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occupation. . . . The one vital industry on which the Nation's 
welfare and prosperity depend, must have its chance to live 
and prosper if the rest of us expect to, and if it is to have 
this chance, the grain gambler must go.21 

At the other end of the spectrum, but equally suspicious of 
futures markets, is the consuming public. Their anxiety was fueled 
historically because nothing less than food was at stake, and unbri
dled speculation might raise the cost of groceries for those who could 
ill afford it. With the advent of financial futures in the 1970s, some 
of the same concerns were voiced about the impact of futures spec
ulation on the cost of home mortgages or other money needs. Thus, 
even though producers like high prices and consumers prefer low 
prices, they sometimes share a common distrust of the futures markets. 

The poor image of the futures industry has been exacerbated to 
some degree because profit opportunities are as available during 
catastrophes as in times of triumph. A natural disaster, an assassi
nation, or even a war can send the futures markets into a frenzy 
while the general public looks on in stunned disbelief. The vision of 
trading floors crowded with profit seekers while the nation grieves 
is not a scene likely to endear futures markets to the public. This 
problem is perhaps even worse today because these images can be 
conveyed instantly and vividly by national television to tens of millions 
of Americans. 

Although the securities markets suffer criticism and distrust from 
time to time, they have enjoyed deeper public confidence than the 
futures industry for several reasons. The public associates the stock 
market with economic vitality. A strong stock market is commonly 
equated with a strong nation. Even persons who do not invest in 
securities may feel some concern for their own well-being when the 
stock market suffers a sustained bearish period. 

The stock market and the public also rejoice and mourn together. 
The restrictions that exist on short sales of securities22 cause most 
investors to gain only when the economic news is good and to lose 
when the public as a whole is suffering. Thus securities traders are 
rarely viewed as either the cause of economic distress or as benefi
ciaries of that condition. 

Moreover, the securities industry's known connection with capi
tal formation encourages the public to view it as a money source to 
fuel economic growth, create new jobs, and provide a better life. 
Roughly 42 million Americans own at least one security23 and often 
rely on those investments to help meet important needs, such as 
educating the children or planning for retirement. 

In part, the image gap between the futures and securities markets 
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has been due to the public's difficulty in understanding how it is 
benefited by futures trading. The fundamental purposes of the futures 
market—to hedge against price risks and to discover prices—must 
often be taught in the classroom, on the lecture circuit, or in the 
academic journals. Those purposes are seldom grasped as easily or 
as quickly as the role of stock exchanges in the economy. A compar
ison of testimony by the CFTC and the SEC before congressional 
committees, for example, demonstrates that the CFTC must frequently 
explain what futures are and how the economy benefits from them, 
whereas the SEC is rarely called upon to justify the securities exchanges. 

Because the general process of raising capital to stimulate the 
economy is viewed as valuable and proper, and the securities markets 
are an accepted part of that system, the SEC is not called upon to 
prove—security by security—that each particular offering will bene
fit society in some specific way. Thus, for example, the SEC will 
treat as equal the common stock of a cancer research center, a casino, 
and a cigarette manufacturer. Securities regulation allows potential 
investors to make their own value judgments whether a particular 
stock deserves to receive their capital and, in aid of that, focuses 
principally on ensuring that all material information is disclosed by 
the issuer. 

But each new futures contract must be individually justified as 
a vehicle to shift commercial price risk or to provide valuable price 
discovery.24 No amount of disclosure to potential traders will save 
a futures contract that lacks that economic purpose. Each new futures 
product is subject to intense screening by the CFTC, which may 
reject the instrument unless satisfied that it meets this test. Unlike 
the SEC, therefore, the CFTC can prevent new products from enter
ing the futures market, even though investor interest is keen and 
full disclosure is made, if the product's economic benefit—hedging 
or pricing—has not been persuasively documented. This obligation 
to prove a specific benefit to society from each new futures contract 
is a further manifestation of public wariness toward these instru
ments and their markets. 

Bases for Regulatory Comparison 

As noted earlier, the securities markets and the futures industry 
operated in relative harmony so long as the former dealt in traditional 
stocks and bonds and the latter traded tangible commodities like 
soybeans, cattle, or silver. The securities exchanges offered the public 
an opportunity to become owners or creditors of an enterprise, to 
share in its hoped-for success, and, in the meantime, to hold a 
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bankable asset (the security). Futures markets offered none of these 
benefits. Although a futures contract allowed the trader to participate 
in commodity price changes, it did not convey title to that commodity 
and was not treated as an asset in its own right. The futures contract 
was, instead, an agreement that, in most instances, resulted in an 
eventual cash payment between the parties based upon price changes 
rather than in the conveyance of property. 

Accordingly, securities regulation has been concerned with 
protection of the public as existing or would-be owners of securities. 
Of particular interest is the atmosphere in which these assets are 
offered and sold, since securities have no intrinsic value and are 
priced instead on the known or projected success of the venture 
itself. For this reason, the SEC insists upon full disclosure, usually 
in the form of a lengthy prospectus, regarding the enterprise's busi
ness, management, earnings history, if any, and other material attri
butes. In addition, the purchase terms are regulated. Since borrowed 
funds can be used to purchase securities, efforts are made to ensure 
that imprudent credit risks are not taken. For this purpose, lending 
limits (margin requirements) are imposed when securities are bought.25 

Futures regulation, however, deals principally with uncompleted 
promises, not assets, and with the value of generic items rather than 
single enterprises. A futures contract to buy corn, for example, does 
not convey title to corn. Similarly, the value of corn is determined 
by myriad factors, such as weather, demand, and quality, rather 
than by the business acumen or success of any entrepeneur. Thus 
a prospectus about the nation's largest corn merchant would not 
normally impart much useful information about the value of corn 
itself. 

A prospectus about corn specifically might be more relevant, 
but most of that information is already widely available from many 
sources. What is not generally known are the risks associated with 
trading; and, for that reason, disclosure of those risks is required.26 

These risks include the possibility of losing far more than the original 
futures deposit, for instance, as well as the occasional difficulty of 
leaving the market when prices reach their daily limit and trading 
ceases. 

Futures regulation, moreover, is not concerned about overex
tension of credit. After all, a futures contract is not a purchase, on 
credit or otherwise. On the contrary, the objective of futures margin 
is to ensure that traders always have on deposit more than their 
current indebtedness.27 The risk exists, however, that a party's prom
ise to purchase or sell later will not be honored and, as protection 
against that contingency, both sides of the contract must deposit 
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funds in the nature of earnest money or a performance bond. These 
deposits, although called margins, are not associated in any way 
with lending or borrowing and, therefore, have not been federally 
set like securities margins. 

I do not suggest that there is general agreement that margin 
controls are solely a credit-regulating device. A staff study by the 
Federal Reserve Board sets forth the idea that margins may also create 
troublesome leverage whereby persons with modest capital can have 
an undue influence on prices for the underlying item or may over-
extend themselves at the peril of themselves and those around them 
(for example, their brokers).28 Thus other arguments for government 
margin controls include the avoidance of excessive price fluctuations 
and the minimization of financial collapses that may flow from lever
aging a modest amount of capital to control large positions in the 
securities or futures market. While this paper does not undertake to 
assess the merit of those claims, one can observe that the efficacy of 
a Federal Reserve Board role in the regulatory process comes into 
doubt once credit monitoring ceases to be a rationale, that is, saving 
investors from themselves and each other is a curious role for a 
central bank. 

Whereas the distinctions between futures contracts and conven
tional stocks or bonds are quite sharp, they are not when the new 
exchange-traded securities options are compared with futures. Here 
exist several similarities that might be cited as reason for greater 
regulatory harmony. To some degree, the process of modifying regu
latory policy is already underway; and, in general, the trend has 
been toward the futures model. The controversy focuses on those 
areas where the harmonization effort has faltered or been opposed. 

The rationale for comparable regulation between futures and 
centralized, standardized securities options is that the latter instru
ments resemble futures contracts far more than they do the tradi
tional products of the securities industry. Neither futures nor securities 
options represent an ownership interest in the underlying item or a 
relation with a going enterprise (for example, as stockholder or cred
itor). Both involve commitments to later action, either absolutely or 
conditionally. Neither involves an extension of credit since no true 
purchase has yet occurred, and the deposits required serve the same 
performance-bond purpose. In both instances, the instruments are 
creatures of the host exchange and may be bought and sold only 
there. 

That regulatory policy ever diverged in the case of futures and 
exchange-traded securities options is attributable more to timing than 
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to conscious public-policy choice. The innovator of the latter products 
was the CBT, the world's largest futures market. Originally the CBT 
had considered forming a new family of futures contracts in equity 
stocks. The regulator of the futures markets at that time, the Depart
ment of Agriculture, however, did not have jurisdiction over such 
an instrument because its authority was then limited to futures on 
specified agricultural products. Moreover, the securities industry was 
better acquainted with securities options because of the longstanding 
existence of a small over-the-counter "puts and calls" market. Since 
options could approximate the desired instrument, and a regulator 
was already in place (the SEC), the CBT determined in 1973 to form 
a new securities exchange, the Chicago Board Options Exchange 
(CBOE). 

Shortly after those decisions were made, a new futures regulator 
— the CFTC — was created by Congress with sweeping jurisdiction 
over every type of futures contract. Had these amendments been 
made to the Commodity Exchange Act only a few months earlier, 
the CBT itself might have offered securities futures instead, on the 
same trading floor and under the same scheme of regulation as other 
futures contracts.29 

Initially, the SEC imposed on the CBOE many of the trappings 
of conventional securities regulation. Although CBOE options were 
exchange created, the SEC insisted that there must be an issuer, as 
in the case of traditional securities, and that a prospectus must be 
provided to investors in these standardized options. To accommodate 
these demands, the clearinghouse of the CBOE (now the Options 
Clearing Corporation) would serve as issuer and would generate the 
required prospectus. Even though transactions in options did not 
involve borrowings or credit, the SEC and the Federal Reserve Board 
imposed securities-type margin limitations on these new instru
ments. Finally, certain customer-protection requirements tailored to 
conventional securities, such as the constraints upon investment 
recommendations known popularly as suitability rules, were imposed. 

Certain accommodations, however, have been made by the SEC 
because of the special nature of exchange-traded securities options. 
As noted earlier, for example, the SEC allowed the CBOE to operate 
an auction-style trading system resembling far more the CBT than 
the conventional stock exchanges. Also, the SEC has gradually shifted 
from use of a lengthy prospectus for options to a far shorter, futures-
style disclosure statement.30 Changes are also underway to adjust 
option margins to reflect more accurately their true purpose as safe
guards against default rather than as controls on credit extension.31 
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Regulation as a Barrier to Entry 

The remainder of this chapter will touch briefly on certain regulatory 
features affecting the securities and futures industries that might be 
cited as creating either a competitive advantage or a competitive 
disadvantage. In general, the regulatory requirements pertain to attri
butes that ease entry into a given market or, conversely, attributes 
that impede or discourage participation. Differences in the level of 
margins imposed on exchange-traded securities options and futures 
products are the subject of another chapter in this series.32 

Neither futures regulation nor securities regulation appears to 
have had much discernible effect (positive or negative) on the size 
of the trading population. Despite what is regarded by many as a 
stringent program, securities regulation has nevertheless admitted 
roughly 42 million people into the equity securities markets. The 
population of futures traders is believed to be far smaller — fewer 
than 500,000 — even though it is asserted in securities circles that 
futures regulation is less onerous than SEC requirements. The popu
lation of securities option traders is also relatively small (roughly the 
same as for futures), despite operating under an SEC program quite 
similar to the scheme that has admitted 42 million outright stock
holders. 

Thus the statistics offer little support for the proposition that 
business patronage has been skewed by different CFTC/SEC policies. 
Instead, regulatory policy appears to have been less a factor than 
other considerations, such as the complexity of futures and option 
instruments, price volatility accentuated by leverage, and the special 
attention required because of the limited life of the products. These 
disincentives, of course, would exist in the total absence of formal 
regulation. 

If, as the statistics seem to confirm, futures contracts under CFTC 
regulation pose no competitive threat to the securities industry's 
bread-and-butter products (equity and debt instruments), then the 
clash if any must be between futures and their own offspring, stand
ardized securities options. Here the trading populations appear to 
be closer in number and in composition. Accordingly, to compare 
in a general way those regulatory features of CFTC and SEC policy 
that might have competitive implications within that narrow field of 
contest can be useful. 

Suitability Rules. Regulatory requirements may include effective 
barriers to market entry by particular potential traders. Among the 
perceived impediments in the securities industry are the exchanges' 
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account-opening and suitability rules, although, as explained below, 
they are neither particularly restrictive nor privately enforceable. 

Perhaps the best known suitability rule for securities trading 
appears in Article III, section 2 of the Rules of Fair Practice of the 
National Association of Securities Dealers, Inc. (NASD). This form 
of know-your-customer rule has a fairly limited reach, however, 
because it applies only when the broker-dealer is making investment 
recommendations. No such duty is imposed when the broker opens 
accounts or fills orders for investors who trade without recommen
dations from the broker: 

In recommending to a customer the purchase, sale or exchange 
of any security, a member [of NASD] shall have reasonable 
grounds for believing that the recommendation is suitable 
for such customer upon the basis of the facts, if any, disclosed 
by such customer as to his other securities holdings and as 
to his financial situation and needs. 

A formulation with no stated nexus to investment recommen
dations, however, appears in Rule 405 of the New York Stock Exchange 
(NYSE). Rather, the NYSE calls upon its members to use "due dili
gence" in relation to customers' accounts: 

Every member organization is required through a general 
partner, a principal executive officer or a person or persons 
designated under the provisions of Rule 342 (b) (1) to 

(1) Use due diligence to learn the essential facts relative 
to every customer, every order, every cash or margin account 
accepted or carried by such organization. 

The emphasis of NYSE Rule 405 is on account supervision by major 
officials within each member organization. The provision offers no 
insight into what essential facts should be ascertained about each 
customer or what duties the member firm assumes in the handling 
of that account (for example, whether recommendations should be 
confined to conservative investments or may include securities of 
higher risk) after those essential facts are elicited. 

In connection with trading in securities options, the NYSE provides 
more specific guidance in its Rule 721. According to that rule, each 
new customer options account must be approved by designated 
personnel within the member organization. While the phrase "due 
diligence to learn the essential facts" appears in Rule 721 as well, 
specific reference is made to the customer's "investment objectives 
and financial situation." In supplemental materials, the NYSE explains 
that the minimum information collected about each options customer 
should include investment objective (for example, principal safety, 
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growth, or speculation); employment status; estimated annual income; 
estimated net worth; marital status; number of dependents; age; and 
investment experience. These data are collected so that the member 
firm may decide whether to accept the customer's option account 
and apparently, in light of the emphasis on financial capability, so 
that the firm can protect itself against the risk that customers losses 
might have to be absorbed by the organization. 

The NYSE, however, has also adopted a suitability rule in the 
case of options customers. NYSE Rule 723, like the NASD provision, 
applies only to investment recommendations: 

No member organization or member, allied member or 
employee of such member organization shall recommend to 
a customer an opening transaction in any option contract 
unless the person making the recommendation has a reason
able basis for believing, at the time of making the recom
mendation, that the customer has such knowledge and 
experience in financial matters that he can reasonably be 
expected to be capable of evaluating the risks of the recom
mended transaction, and is financially able to bear the risks 
of the recommended position in the option contract. 

The CBOE, the largest of the securities options markets, has 
both an account-opening rule (CBOE Rule 9.7) and a suitability stand
ard (CBOE Rule 9.9) substantially the same as those of the NYSE. 

The SEC itself does not have regulations covering these matters 
(except Rule 15M0-3, governing a handful of broker-dealers) but 
relies instead on private self-regulatory rules. Although the exchanges 
and the NASD have an obligation to the SEC to enforce those require
ments, that the standards are privately set has interfered with efforts 
by injured investors to recover damages for violations against them.33 

Thus whether or not securities suitability rules offer the degree of 
investor protection commonly attributed to them remains unclear. 

In the case of futures trading, the exchanges do not generally 
have rules regarding collection of essential facts for new accounts or 
for determining the suitability of trading recommendations. This is 
true even in those instances in which a futures market is affiliated 
with a securities exchange, such as at the New York Futures Exchange 
subsidiary of NYSE. 

The absence of a suitability rule for futures trading is offset to 
some degree by policies within the brokerage community that seek 
to weed out those potential customers who may be unable financially 
to weather the severe storms of the futures markets and who, as a 
result, may default on substantial financial obligations that the 
brokerage firms themselves must then satisfy. Evidence exists, for 
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example, that several brokerage houses handling retail customer 
business in the futures markets set substantially higher account-
opening requirements for their futures clients than for either secu
rities or stock-option customers.34 More specifically, the annual income 
and net worth requirements are more stringent. To the extent that 
this practice is widespread in the brokerage community, and the rate 
of customer default is relatively low, the need for formal suitability 
requirements imposed upon the industry by either government or 
self-regulatory bodies may simply not be as acute as in securities 
trading where entry is easier and, with limited exceptions,35 the 
brokerage community faces less risk of financial default by customers. 

For commodity options trading, however, the CFTC has acted 
directly and affirmatively. It has announced that the disclosure duties 
of brokers include an obligation to acquaint themselves sufficiently 
with the personal circumstances of each options customer to ensure 
that all material facts are conveyed: 

The risk disclosure statement is only one element of the 
informational duty of the FCM [futures commission merchant] 
to its option customers. The Commission further expects 
FCMs to make every reasonable effort to see that all option 
customers and prospective option customers are informed 
as to the risks involved in option trading. Thus, the FCM 
must acquaint itself sufficiently with the personal circum
stances of each option customer to determine what further 
facts, explanations and disclosures are needed in order for 
that particular option customer to make an informed deci
sion whether to trade options. This requirement of inquiry 
into the option customer's personal circumstances is more 
stringent than in futures transactions.36 

In fact, the duty of inquiry and disclosure created by the CFTC 
could be viewed as more stringent than securities suitability rules. 
Whereas the latter apply only to customers who receive investment 
recommendations, the CFTC requirement protects all commodity 
options customers. Because the duty is federally created, commodity 
traders may have less difficulty recovering damages for violations 
than their securities colleagues have experienced under private suit
ability rules.37 The CFTC continued: 

While this requirement is not a "suitability" rule as such 
rules have been composed in the securities industry, before 
the opening of an option account the FCM has a duty to 
acquaint itself with the personal circumstances of an option 
customer. The procedures to be followed by the prudent 
FCM in ascertaining those personal circumstances may require 

309 

© 1985 by the American Enterprise Institute for Public Policy Research, Washington, D.C. All rights reserved.



FEDERAL REGULATION 

an FCM to make an inquiry into an option customer's finan
cial situation as well as an option customer's market sophis
tication for purposes of determining to what extent risk 
disclosure above and beyond the disclosure statement itself 
might be advisable. The Commission believes, however, 
that the extent of the inquiry should be left to the prudent 
judgment of the FCM.38 

Insider Trading Prohibitions. While some regulatory requirements 
may seek to control market entry or investment selection, others may 
limit or prohibit trading under certain circumstances, such as when 
a corporate insider seeks to buy or sell securities before material 
information becomes public. 

In recent months, the SEC has focused intense effort on the 
detection and prosecution of insider-trading offenses under the federal 
securities laws.39 This effort has given rise to questions of whether 
or not futures regulation, which rarely attends to the concept of 
insider trading, is adequate. Here the concern has not arisen solely 
in the context of competing securities/futures products but has surfaced 
also in connection with more traditional commodity instruments. 

To compare the regulation of securities and futures markets for 
purposes of insider trading, one must first recognize several pertinent 
differences between securities and futures markets, especially in the 
pricing of these products and the fundamental purposes of the markets. 
These differences affect one's attitude toward the fairness of permit
ting persons with special knowledge to enier the market when other 
participants are less well informed. 

The pricing of securities is highly judgmental. Although many 
different formulas have been proposed to assess the true worth of 
a particular security, none has been universally accepted. Nor is there 
an external reference point to consult since investors alone determine 
the prices of specific issues. IBM common stock, for example, is worth 
what investors say, period. Its price need not bear any intended 
relation to the amount that a shareholder would receive if the company 
were liquidated, or the annual yield on the security, or any other 
objective measure. 

Under these circumstances, possession of information that may 
cause investors to react, even for a brief time, is viewed as an enor
mous advantage. It is understandable, therefore, that investors consider 
unfair any system except one that gives them equal access to what 
they consider to be material information. In particular, they object 
to the use of confidential data by corporate managers or other company 
insiders to enrich themselves in the market at the perceived expense 
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of other investors. The concern is not that the market price will 
become aberrational because of the special knowledge of a few inves
tors (on the contrary, the price may be truer) but rather that outsiders 
will not be able to play. As in gaming, whether the winning combi
nation is cherries or oranges does not matter so long as the machine 
is not rigged. 

The futures markets have an investor (speculator) element, too; 
but speculators are not the sole (or most important) users. Moreover, 
most futures contracts involve commodities that are actively bought 
and sold in independent commercial channels,40 so that an external 
pricing reference point exists by which to judge whether the futures 
contract is being valued consistently with commercial transactions. 

The presence in the futures markets of business hedgers, and 
the existence of separate pricing points for most commodities, give 
rise to a somewhat different environment to which futures regulation 
must be responsive. Both of these features necessitate, for example, 
greater attention to the accuracy of futures pricing and the respon
siveness of the futures markets to economic developments. If inves
tors or speculators could cause futures prices to deviate irrationally 
from commercial reality, hedging would be severely impaired. Or if 
the futures markets are unable to respond immedately to economic 
stimuli because of regulatory restraints or otherwise, while commer
cial transactions are adapting to those changed circumstances, futures 
prices would likewise lose their hedging utility. In other words, that 
the futures markets are reliable hedging and pricing tools is more 
important than that they ensure equality among investors or spec
ulators. 

Securities insider-trading principles are fairly narrow in scope. 
They do not prohibit the possession of nonpublic information, nor 
the use of those facts to trade, under most circumstances. The secu
rities laws recognize that some investors will be better informed than 
others and that equal knowledge among all investors is not the 
objective. Rather, the aim of insider-trading prohibitions is to prevent 
limited classes of persons—company officials, for example—from 
using confidential information given them in trust to enrich them
selves (or their compatriots) by trading in the company's stock. The 
practice is considered especially abusive because, for the corporate 
insider to gain, trading must occur with existing or prospective stock
holders to whom the insider already owes a fiduciary duty. Thus an 
insider who buys stock on undisclosed good news about the company 
effectively cheats the selling stockholder, while an insider who sells 
stock without disclosing bad news about the company has deceived 
the new stockholder. Although fraud would not be charged if the 
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transaction had occurred between strangers, the insider has a special 
duty to protect the interests of the stockholders and, by overreaching 
them in this fashion, is legally culpable.41 

To find an exact parallel to illegal insider trading in the futures 
markets is difficult. One trader seldom enjoys a fiduciary relation 
with other traders in the market, which is an essential prerequisite 
to a securities offense. Moreover, since a futures contract is rarely 
affected by the happenings within a single enterprise, but responds 
mainly to macroeconomic developments, the equivalent of inside 
information is often lacking.42 Finally, even if a trader is a company 
manager or other insider of a particular enterprise, trading does not 
occur in that company's securities but in exchange-created futures 
contracts. Thus even the normal nexus between the investor's occu
pation and the traded instrument is lacking. 

Although under certain hypothetical circumstances something 
akin to securities insider trading might occur in the futures markets,43 

apparently as a general matter the type of practice prohibited by the 
federal securities laws is not commonly found in those markets. This 
circumstance has not, however, dissuaded some legislators from 
attempting to curtail futures trading by persons with special knowl
edge, even though it would result in restrictions far beyond securities 
insider-trading principles. Indeed, some critics of the futures markets 
have urged that a concept of equal knowledge among traders be 
imposed, a result that the courts have roundly rejected in the context 
of securities regulation.44 

A recent manifestation of this attitude is section 23(b) of the 
Commodity Exchange Act, added in 1982 at the behest of a member 
of Congress who was persuaded that officials within certain cattle 
enterprises could predict with 100 percent accuracy when the cattle 
futures market would experience a downturn. The alleged inside 
information was knowledge of when those enterprises would sell 
short in the futures market. Assuming that such a system actually 
existed, those company officials could trade cattle futures in advance 
of the price decline and ensure themselves a profit. 

This is an example of unequal information but not of insider 
trading in the legal sense. First, the cattle firms' executives had no 
fiduciary relation with other participants in the futures market. Second, 
they did not trade any interest in their own organization but rather 
an instrument created by a third party (the exchange) that applied 
to cattle in general. The shareholders or owners of the cattle firms 
were not injured in their investment (company stock) even if the 
officials made heavy futures profits. This conduct, therefore, would 
not be illegal under the federal securities laws even if securities were 
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involved. Accordingly, the attempt to restrict trading under these 
circumstances, if successful, would create an entirely new offense 
with no counterpart in the securities markets. 

Disclosure Duties. Another possible impediment to market entry, 
although the investors have the choice of whether or not to let 
regulations keep them from the market, is the use by regulators of 
extensive disclosure requirements that often detail the investment 
and emphasize the negatives. Disclosure of material facts is a linchpin 
of federal securities regulation. The intrinsic merit of an investment— 
at least in social terms—receives far less attention from the SEC than 
whether the warts, bruises, and scars of the offering are fully displayed 
to potential investors. This emphasis on conveyance of facts is mani
fested not only by the lengthy prospectuses that must generally 
accompany an offering of equity securities but also by proxy state
ments, annual reports, and periodic filings with the SEC that are 
open to public inspection. 

To a degree, arduous and lengthy disclosure is unavoidable in 
the securities context, once disclosure is adopted as public policy. 
Acquiring an interest in a business enterprise is quite different from 
purchasing a commodity. Each company is unique, and investors 
look toward its future health and well-being, including the perform
ance of its management over time. At least as important as under
standing the products or services offered by the company is the 
opportunity to assess the abilities of the firm's leaders to succeed in 
the marketplace, often under severe competitive pressures. Obviously, 
conveying this information to prospective investors or existing share
holders requires tailor-made disclosure documents. Thus a prospec
tus must be drafted for each of the thousands of companies that are 
publicly owned. 

The futures markets, however, deal in a finite number of generic 
commodities. Whether trading is to occur in corn, gold, or Treasury 
bills, the objective is to gain from changes in the value of that prod
uct, which is a function of supply/demand forces rather than the 
management skills of any particular corn processor, metals refiner, 
or government securities dealer.45 The economic data that influence 
those prices are already largely in the public domain, as in USDA 
statistics, international precious metals reports, or Treasury Depart
ment bulletins. Whereas special disclosures might be necessary to 
acquaint a securities investor with the schooling, business back
ground, and past successes of a company's management, most essen
tial facts about commodities are obtainable from various public sources. 

Accordingly, futures regulation does not require a prospectus 
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for individual commodities. Futures regulation does demand, however, 
that the risks of futures trading be disclosed to prospective traders.46 

Regarding the options markets for securities and commodities, 
the SEC requires a prospectus-type document to be delivered to each 
new options trader. That document as adopted in the early 1970s 
was a lengthly booklet exceeding sixty pages and bore a remarkable 
resemblance to the typical securities prospectus;47 recently, however, 
the SEC has authorized a much shorter document focusing—as in 
futures—on the risk of participating in the securities options markets.48 

While the SEC has shortened the required prospectus for secu
rities options, the CFTC has adopted rules expanding the degree of 
disclosure necessary for commodity options as compared with futures 
disclosure.49 In addition, a duty exists, beyond furnishing the disclo
sure document, for the futures commission merchant to disclose such 
other facts to a customer as may be needed to make an informed 
decision whether to trade commodity options.50 These developments 
have brought the SEC and the CFTC closer together with respect to 
disclosure duties in the options area and offer some hope that regu
latory policies of the agencies addressing similar products can be 
harmonized in this fashion through cooperation. 

The convergence of SEC and CFTC disclosure policy with respect 
to options products may reflect a growing recognition that options 
fall somewhere between traditional securities and futures contracts 
concerning investor information. Unlike common stocks or corporate 
debt issues, laborious, particularized disclosure is not needed because 
the trading vehicle is a single instrument having uniform terms and 
fungible features irrespective of what security or commodity under
pins the options. Unlike futures, however, options have no built-in 
disincentive to trading by unsuitable persons, such as the potential 
for crushing losses, repetitive margin calls, or even delivery of the 
product itself. Because options, when bought, limit the maximum 
loss that can be sustained, people who would shun futures might 
be attracted to options. Indeed, the investing public might find options 
more similar to equity stocks in which, as with options, losses are 
limited to the purchase price paid. Thus the nature of the options 
customer may account at least in part for the fact that SEC/CFTC 
disclosure policy has joined somewhere between their respective 
requirements for equities and futures. 

In the final analysis, of course, the value of disclosure depends 
largely on the investor's willingness to pay attention to it. Months, 
or even years, can be spent by regulators devising the perfect disclo
sure statement, leaving no risk or uncertainty unmentioned, only to 
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find that investors lack the interest or endurance to read it. Here 
quality can be more important than quantity, and the decisions by 
the SEC and the CFTC to provide more selective disclosure for 
exchange-created instruments should result in increased readership. 
Even so, some customers will continue to disregard risk disclosure 
documents. Recognizing that fact, the CFTC—but not the SEC— 
requires that the disclosure statement be received by each customer 
before the first trade can be made and, as protection for the broker 
against later pleas of ignorance by those who choose to disregard it, 
mandates that the document must be signed by the customer as 
having been received and read.51 

Broker Insolvency. The bankruptcy of a securities broker-dealer or 
a futures commission merchant can pose a major threat to customer 
funds. Fears among potential investors that their accounts might be 
jeopardized if their broker becomes insolvent could influence their 
choice of whether to trade securities or commodities, especially if 
the safeguards against that risk are not equally effective. In this 
regard, the SEC and the CFTC have taken different precautions but 
with good success for each. 

The CFTC requires that customer funds must be totally segre
gated from the assets of the futures commission merchant.52 Barring 
unlawful conduct, therefore, the financial collapse of the organization 
usually leaves all customer funds safe and insulated.53 As a result, 
customer losses from 1938 until 1985 were limited to roughly $7 
million, or about $160,000 per year.54 

Total segregation is not required by the SEC of funds connected 
with securities transactions. Instead an organized insurance program 
has been developed under the auspices of the Securities Investor 
Protection Corporation (SIPC) and funded from revenues of securities 
broker-dealers.55 As with other insurance programs, SIPC thereby 
spreads the cost of losses over the entire investor population. From 
this pool, SIPC has paid out over $109 million since its formation in 
1971, or roughly $10 million per year.56 

The purpose of segregation in futures regulation is to prevent 
losses to customers and thus to avoid a need for reimbursement, by 
insurance or otherwise. Losses, if any, are not recouped but are 
contained. The SIPC program, in contrast, is a remedial mechanism 
consisting of a pool of funds created and maintained ultimately at 
the expense of the investing public. Customer losses from futures 
insolvencies each year have been only a small fraction of the annu
alized pay-out from SIPC; and, indeed, those losses to commodity 
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customers appear to be less than even the routine administrative 
expenses incurred by SIPC during each of the past dozen years, 
before payment of any losses as such. 

There is no indication that CFTC-type requirements will be 
imposed upon the securities community in the foreseeable future or 
that SIPC will be replaced. Conversely, the CFTC has previously 
rejected the idea of forming a SIPC-style insurance program in light 
of the relative success and low investor cost of the segregation policy.57 

The net result is that market participants in both securities and futures 
are better protected than in the absence of those agencies' programs. 

Marketing Controls. Both futures and securities regulation take an 
intense interest in the quality of sales practices, including the accu
racy of promotional materials as well as the integrity and competence 
of the sales force dealing with the public. Prohibitions against fraud 
and misrepresentation, while they exist in both fields,58 are not deemed 
to be sufficient protection for investors. Restrictions are frequently 
imposed on advertising.59 In addition, sales personnel must typically 
be schooled and tested before contacting existing or potential 
customers.60 Such a chill has been placed on securities promotion 
that brokers rarely employ more than sterile "tombstone" ads to 
announce a new offering. Although advertising is somewhat less 
restrained in the futures industry, the fairness of promotional liter
ature is often judged far more by the number of risks (however 
improbable) disclosed than by how thoroughly the product's virtues 
are identified. 

The precautions taken for the public's sake when investments 
are involved stand in sharp contrast to how most forms of commerce— 
some involving greater risks and costs—are treated. A typical secu
rities investment made by a nonprofessional (the class principally 
protected) is only a fraction of the cost of a new luxury automobile 
or a home and yet is vastly more circumscribed from a marketing 
perspective. Why investing has been given this treatment, while most 
other commercial events have not, cannot be definitively answered 
here, although some observations are possible. 

First, investing uses money as both the means and the end of 
the exercise. Investing has no residual benefits, such as shelter or 
convenience, that can help in most purchase situations to justify an 
otherwise uneconomic decision. A losing investment stands stark 
and alone, which may account for the humorless and often suspicious 
reaction of the disappointed investor and, in turn, the existence of 
extraordinary sales restrictions. Second, most of the funds used for 
investing are at the discretionary end of the family budget and, 
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therefore, are equally available to buy a summer cottage, a second 
car, or another luxury item. Because of the importance to the econ
omy of raising public capital, even a hint of impropriety in the 
investment markets could result in the diversion of discretionary 
funds into other areas. Finally, if one subscribes to the view that 
investment markets defy prediction and that, as a result, brokers 
would do best to say as little as possible, the existence of stringent 
limits on marketing activity may help to insulate the community 
from the eventual wrath of bad losers. 

With respect to potentially competing products, namely, certain 
securities options and futures products, the options markets61 and 
futures exchanges62 act as reviewers of promotional literature for the 
various options products offered by each. This review is not specif
ically mandated by SEC regulations, whereas the CFTC has directed 
the commodity options markets to undertake this function.63 The 
advertising and promotional literature for futures contracts (as 
contrasted with either securities options or commodity options), 
however, is not required by the CFTC to be specially reviewed, 
although the CFTC's antifraud rule applies and, presumably, so do 
the commodity exchanges' own rules against misrepresentation and 
deceit.64 

The securities options markets require sales personnel to be 
tested.65 While not mandated by the CFTC, the larger commodity 
exchanges require similar testing.66 In addition, the 1982 amendments 
to the Commodity Exchange Act directed each registered futures 
association (such as the National Futures Association) to establish 
training standards and proficiency testing for sales personnel.67 

Proper sales controls necessitate a system of effective supervision 
within the brokerage houses and such are mandated under both 
securities and futures regulation. In the securities markets, the super
visory structure is quite detailed,68 while for futures and commodity 
options a CFTC-required duty exists to supervise diligently all 
marketing;69 and, in addition, the commodity options exchanges must 
enforce and monitor those supervisory functions.70 

A significant point of departure between securities and futures 
regulation relates to the charging of performance-related fees by 
investment managers, such as securities investment advisers or 
commodity-trading advisers. Several securities self-regulatory orga
nizations prohibit the charging of performance fees under most 
circumstances.71 The CFTC, however, has not restricted use of such 
fees provided that they are disclosed and any potential conflicts of 
interest arising from that method of compensation are revealed.72 

The CFTC has expressed the view that performance-based fees may 
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be salutory in that they reward the manager for the venture's success 
and reduce the risk of excessive trading (churning) or other abuses 
attendant to compensating the manager on the basis of volume.73 

Market Integrity. Both securities and futures regulation prohibit 
manipulation of market prices.74 Under the Commodity Exchange 
Act, manipulation is referred to many times and is perhaps the 
principal offense under the statute. 

Manipulation in the futures markets has been defined through 
a series of judicial decisions,75 rather than in statutory language. It 
consists basically of using the ability to affect market prices to create 
artificial prices intentionally. Since all futures contracts (with minor 
exceptions) can be created and liquidated only on a designated contract 
market, a manipulation is generally an event affecting market-wide 
pricing to the potential detriment of speculators and hedgers alike. 
For this reason much effort is devoted to its prevention. 

In securities regulation, a somewhat similar policy exists but 
with some notable variations. First, although activity in the futures 
market to shore up a contract against downward price pressure is 
as unlawful as affirmative efforts to inflate or retard prices,76 the 
securities laws permit in a limited way the stabilization of securities 
prices, especially for new issues.77 Another distinction of practical 
importance is that securities can be acquired through private trans
actions as well as through market operations, and prices may not be 
the same. To illustrate, a company may agree to repurchase the 
shares of a major stockholder at a substantial premium to fend off 
a hostile takeover or proxy fight by that person. This practice, called 
greenmail because of the profits extracted from the company to avoid 
a contest, can take place privately and without directly affecting the 
price of the stock quoted in the open public market. Such a tactic, 
if it were attempted in the futures context, could not be conducted 
privately because all futures trading (with minor exceptions) must 
occur on a designated contract market and all orders must be open 
to public participation. Thus sales made at a much higher greenmail 
price would necessarily affect public prices generally and would likely 
provoke a manipulation inquiry. Finally, the principal antimanipu-
lation provision of the federal securities laws applies only when a 
person seeks to bring about a price change for the purpose of induc
ing others to purchase or sell that security.78 In futures markets, a 
manipulation occurs even in the absence of such a purpose, as, for 
example, when futures prices are changed intentionally to affect the 
sale price of the underlying commodity. 
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Conclusion 

The securities and futures markets of the United States are among 
the most heavily regulated institutions in the world. Therefore, that 
a debate should arise over which is regulated better must seem odd 
to many people. The controversy can be traced in large part to a 
relatively new phenomenon: competition between the two industries 
in which any distinction—including regulatory variations—causes 
concern among the combatants, fearful that any edge enjoyed by the 
other will determine the ultimate outcome. 

Most complaints about regulatory disparity and lack of a level 
playing field have come from the securities industry. This fact is 
somewhat ironic considering that perhaps 100 securities customers 
exist for each futures trader and that the competition has consisted 
mainly of efforts by the securities industry to emulate futures-type 
products. Even so, this new rivalry has encouraged comparisons 
between the regulatory programs of the SEC and the CFTC, a sort 
of beauty contest that neither agency wins decisively. The most that 
can be concluded, apparently, is that both regulatory schemes work 
adequately. 

The broader message, however, pertains to the manipulation of 
public policy to achieve competitive goals. Regulation is especially 
vulnerable to this use because it is generally too esoteric for the 
public to monitor effectively. As a result, regulatory policy can be 
little more than the outcome of a largely self-interested exercise 
involving, from time to time, combat between the agency and the 
industry, two competing industries, single-issue pressure groups, or 
even rival congressional committees. Accordingly, the real issue is 
not whether the SEC or the CFTC is the better regulator but how to 
protect both of them from being used to achieve the ambitions of 
others. 

Notes 

1. Securities may also be traded over the counter through brokerage 
intermediaries or in private dealings between investors. 

A variant of the traditional exchange also exists with the computer-assisted 
National Market System operated by the National Association of Securities 
Dealers, Inc. (NASD), and certain other automated execution programs such 
as Instinet. 

Trading in securities puts and calls (options), once conducted by private 
negotiation, is now largely centralized. The largest such market is the Chicago 
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Board Options Exchange (CBOE), which specializes exclusively in these 
products. Others include the American, Philadelphia, and Pacific Stock 
Exchanges. 

2. Virtually all futures trading takes place on the floors of the exchanges, 
and all transactions must occur under an exchange's rules. Over-the-counter 
transactions and private dealings in futures are prohibited by law. See section 
4(a) of the Commodity Exchange Act, as amended [7 U.S.C. § 6(a)]. 

3. The futures markets are regulated under the Commodity Exchange Act 
[7 U.S.C. §§ 1 et seq.], which was originally enacted in 1922. 

The first major federal securities statutes were the Securities Act of 1933 
[15 U.S.C. §§ 77a et seq.], which principally governs the original issuance 
of securities; and the Securities Exchange Act of 1934 [15 U.S.C. §§ 78a et 
seq.], which primarily governs exchange operations. 

4. See, for example, McCurnin v. Kohlmeyer & Co., 347 F.Supp. 573 (E.D. 
La. 1972), aff'd, 477 F.2d 113 (5th Cir. 1973). 

5. Riegel v. Haberstro, 30 A.2d 645 (Pa. Sup. Ct. 1943); Securities and 
Exchange Commission v. Howey, 328 U.S. 293 (1946); Securities and Exchange 
Commission v. Tung Corp. of America, 32 F.Supp. 371 (N.D. 111. 1940). 

6. Securities and Exchange Commission v. Comstock Coin Co., [1964-
1966 Transfer Binder] CCH Fed. Sec. L. Rep. 1191,414 (D. Nev. 1964). 

7. Securities and Exchange Commission v. International Scanning Devices, 
Inc., [1977-1978 Transfer Binder] CCH Fed. Sec. L. Rep. 1196,147 (W.D.N.Y. 
1977). 

8. Securities and Exchange Commission v. Haffenden-Rimar International, 
Inc., [1973-1974 Transfer Binder] CCH Fed. Sec. L. Rep. 1194,577 (4th Cir. 
1974). 

9. American Dairy Leasing Corp. [1971-1972 Transfer Binder] CCH Fed. 
Sec. L. Rep. 1178,584 (SEC 1971). 

10. Kentucky Blood Horse, Ltd., [1973 Transfer Binder] CCH Fed. Sec. L. 
Rep. 1179,430 (SEC 1973). 

11. Continental Marketing Corp. v. Securities and Exchange Commission, 
387 F.2d 466 (10th Cir. 1967). 

12. Smith v. Gross, 604 F.2d 639 (9th Cir. 1979). 
13. Marking to market is a procedure, common in futures trading, under 

which the value of the product is recalculated each day, and profit is credited 
or losses are debited to the holder's account. In the clearinghouse, funds 
are either received or paid between clearing firms on a daily basis depending 
upon the net gain or loss experienced by positions carried by those firms. 

14. While the rationale for this fear is seldom clearly articulated, the focus 
of concern is probably not customer protection issues. On one hand, for 
investors to find more attractive a market in which their interests are least 
safeguarded would be irrational. On the other hand, regulatory policies that 
have a significant impact on investor costs—to enter, maintain, or liquidate 
a position—could influence choice among otherwise similar products. One 
might expect, however, that investors will not lower their costs to the point 
where they feel in peril of being defrauded or otherwise exploited. Thus, if 
investors express a preference, it may reflect an assessment that the costs 
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associated with one regulatory scheme are reasonable for the protections 
needed, while the costs of the other regime are excessive. 

15. Before 1974, the futures markets were regulated by the secretary of 
agriculture through a USDA bureau, the Commodity Exchange Authority. 

16. Some regulatory issues, of course, do attract broader public attention. 
Two examples are environmental and nuclear energy policies. As a rule, 
however, such is not the case. Both the CFTC and the SEC fall within the 
general rule except on rare occasions. 

17. Because of the complexity of particular regulatory disputes, or even 
a lack of interest in the issues among third-party arbiters (for example, 
Congress), the willingness to support one of the warring viewpoints can be 
profoundly affected by the parties' images or reputations. 

18. The phrase "boiler room" is used generally to depict a variety of high-
pressure sales operations, usually making random contacts by telephone 
with potential customers and promising or inferring great profits in a short 
time and urging immediate payment. 

19. See, for example, U.S. Congress, Senate, Permanent Subcommittee 
on Investigations of the Committee on Governmental Affairs, Report on 
Commodity Investment Fraud (Senate Report no. 97-495), 97th Congress, 2d 
session, July 13, 1982. 

20. See Senate Report no. 93-1131, 93d Congress, 2d session, reprinted 
in U.S. Code Congressional and Administrative News (1974), pp. 5843, 5853-55. 

21. 61 Congressional Record 4768 (1921) (remarks of Senator Capper). A 
more positive view of futures markets has emerged in recent years, at least 
within the leadership of agricultural trade associations and among agribu
siness companies that operate between the original producer and the ultimate 
consumer. See, for example, U.S. Congress, House of Representatives, 
Subcommittee on Conservation, Credit, and Rural Development of the 
Committee on Agriculture, Hearings on H.R. 5447, 97th Congress, 2d session, 
February 24,1982, pp. 374, 452; Senate, Subcommittee on Agricultural Research 
and General Legislation of the Committee on Agriculture, Nutrition, and 
Forestry, Hearings on S. 2109, 97th Congress, 2d session, March 2, 1982, p. 
490. 

22. See SEC Rule 10a-l [17 C.F.R. § 240.10a-l], which generally prohibits 
short sales of securities except at or above the previous transaction price. 

23. New York Stock Exchange, Tenth Annual Survey of Shareownership 
(1983). 

24. See section 5(g) of the Act, 7 U.S.C. § 7(g); and CFTC Guideline No. 
1, 17 C.F.R. Part 5 (Appendix A); 1 CCH Comm. Fut. L. Rep. H 6145. 

25. The principal regulations restricting credit on securities purchases are 
Regulation T (brokers and dealers) [12 C.F.R. Part 220]; Regulation G (other 
lenders) [12 C.F.R. Part 207]; and Regulation X (borrowers) [12 C.F.R. Part 
224]. The Federal Reserve Board (FRB) exercises this authority pursuant to 
section 7 of the Securities Exchange Act [15 U.S.C. § 78g], which states that 
restrictions are imposed "for the purpose of preventing the excessive use of 
credit for the purchase or carrying of securities." 
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26. See CFTC Regs. §§ 1.55 (futures) and 33.7 (options) [17 C.F.R. §§ 1.55, 
33.7]. 

27. To elaborate, a futures trader neither owes nor is owed anything 
(except transaction costs) at the moment the position is first acquired. Even 
so, a deposit (margin) must be made. If losses are incurred subsequently, 
not only must they be paid promptly but the margin must also be restored, 
again creating excess funds in the account. 

28. Federal Reserve System, Board of Governors, A Review and Evaluation 
of Federal Margin Regulation (Washington, D . C : FRB Staff, 1984). 

29. Section 2(a) (1) of the Commodity Exchange Act [7 U.S.C. § 2] was 
amended to extend the CFTC's jurisdiction beyond the enumerated farm 
products to "all other goods and articles [except onions], and all services, 
rights, and interests in which contracts for future delivery are presently or 
in the future dealt in." This language was broad enough to subsume secu
rities under futures contracts, and, in fact, the CFTC undertook to regulate 
several such products, such as futures on GNMA certificates; Treasury bonds, 
bills and notes; and stock indexes. (No exchange applied to the CFTC to 
trade futures on individual equity securities.) Not until January 1983, when 
section 2(a) (1) was again amended, was the CFTC's authority to approve 
and regulate futures or options on individual equity securities withdrawn 
by Congress. See section 101 of the Futures Trading Act of 1982 [7 U.S.C.§ 
2, as amended]. 

30. See Prospectus of the Options Clearing Corporation—Put and Call Options 
(September 23, 1983). 

31. Proposed amendments to Regulation T. CCH Sec. L. Rep. (current) H 
83, 735 (February 6, 1985); See also FRB, A Review and Evaluation of Federal 
Margin Regulations, pp. 16-17, 65-84, 114-31. 

32. For a discussion of margins, see William G. Tomek, "Margins on 
Futures Contracts: Their Economic Roles and Regulation," in Anne E. Peck, 
ed., Futures Markets: Regulatory Issues (Washington, D .C : American Enter
prise Institute, 1984). 

33. See, for example, Landy v. Federal Deposit Insurance Corp., 1973 
CCH Fed. Sec. Dec. U 94, 094 (3d Cir. 1973) (NYSE Rule 405); Jablon v. Dean 
Witter & Co., 614 F. 2d 677 (9th Cir. 1980) (NASD suitability rule); Klitzman 
v. Bache Halsey Stuart Shields, Inc., 499 F. Supp. 255 (S.D.N.Y. 1980) (NASD 
rules); Rizika v. Merrill Lynch, Pierce, Fenner & Smith, Inc., 1981 CCH Fed. 
Sec. Dec. 11 97,934 (D. Md. 1981) (NASD rules). 

34. See, for example, U.S. Congress, House of Representatives, Subcom
mittee on Telecommunications, Consumer Protection, and Finance and 
Subcommittee on Oversight and Investigations of the Committee on Energy 
and Commerce, Hearings on H.R. 5447 (Part 1), 97th Congress, 2d session, 
April 23, 1982, p. 78. 

35. In most securities transactions and in the buying of securities options, 
the customer makes full payment, and the brokerage firm is not at risk. 
Exceptions include purchases of securities on margin from a broker (with 
the risk that the balance will not be paid, but this risk is collateralized by 
the securities themselves and is thus minimized) and the writing of securities 
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options (in which the writer is at the full risk of adverse changes in market 
prices). 

36. [1980-1982 Transfer Binder] CCH Comm. Fut. L. Rep. 11 21,263, at 
pp. 25, 295. 

37. See section 22 of the Commodity Exchange Act [7 U.S.C. § 25], creating 
certain express private rights to single damages for conduct in violation of 
the act. 

38. [1980-1982 Transfer Binder] CCH Comm. Fut. L. Rep. H 21,263, at 
pp. 25, 295. 

39. Insider trading is deemed to constitute fraud under § 10(b) of the 
Securities Exchange Act [15 U.S.C. § 78] and SEC Rule 10b-5 [17 C.F.R. § 
240.10b-5]. 

40. The independence is not total, of course, since many commercial deals 
are priced with an eye on, or even based upon, futures market quotations. 
Even so, an opportunity exists, unlike in securities trading, to compare prices 
being paid by noninvestors for the same product. 

41. See, for example, Chiarella v. United States, 445 U.S. 222 (1980); Dirks 
v. Securities and Exchange Commission, 51 U.S.L.W. 5123 (1983). 

42. Compare Freeman v. Decio, 584 F. 2d 186 (7th Cir. 1978), in which 
knowledge of rising lumber prices was held not to be insider information. 

43. For instance, the necessary ingredients of illegal insider trading might 
exist if an official of the Treasury Department, knowing confidentially that 
the next Treasury-bill auction would be substantially larger than normal, 
took a position in the Treasury-bill futures or options market to profit. The 
official could be viewed as an insider with a fiduciary duty to potential 
Treasury-bill purchasers and would be trading on the value of his depart
ment's securities. 

44. See Dirks v. Securities and Exchange Commission, p. 5126, and Chiarella 
v. United States, p. 233. The author commented on this matter in an article: 
"Act Seeks to Halt Futures Trading on 'Nonpublic' Data," in the Legal Times 
of Washington (September 26, 1983), pp. 12ff. 

45. Instances in which management skill is relevant in futures markets 
include managed account programs and commodity pools because business 
acumen is being purchased. In those instances, CFTC regulations call for 
substantially more disclosure concerning the business background and 
performance record of the principals involved. See 17 C.F.R. §§ 4.21 and 
4.31. 

46. 17 C.F.R. § 1.55. 
47. For example, Prospectus of the Options Clearing Corporation (October 29, 

1979). 
48. Prospectus of the Options Clearing Corporation—Put and Call Options. 
49. 17 C.F.R. §§ 32.5 and 33.7. 
50. 46 Federal Register 54500; [1980-1982 Transfer Binder] CCH. Comm. 

Fut. L. Rep. 11 21,263, at pp. 25, 295. 
51. 17 C.F.R. §§1.55 and 33.7. 
52. 7 U.S.C. § 6d(2); 17 C.F.R. §§ 1.20-1.29. 
53. A possible exception to this conclusion is the collapse in March 1985 
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of a futures commission merchant following the failure of three customers 
to satisfy a margin call for roughly $26 million. At that time excess funds 
belonging to certain customers were evidently applied to reduce the deficit 
in the combined customer segregated account at the clearinghouse. Since 
those events have not yet run their full course, whether or not customers 
will ultimately sustain financial loss remains to be seen. The precedent of 
applying the excess funds of some customers to meet shortfalls of other 
customers, rather than retaining the former intact, has been set, however. 

54. See House, Hearings on H.R. 5447 (Part 1). 
55. 15 U.S.C. §§ 78aaa et seq.; 17 C.F.R. §§ 300.100 et seq. 
56. See House, Hearings on H. R. 5447 (Part 1). 
57. See section 417 of the Commodity Futures Trading Commission Act 

of 1974. P.L. 93-463; and [1975-1977 Transfer Binder] CCH Comm. Fut. L. 
Rep. 1120,235 (November 1, 1976). 

58. See, for example, 7 U.S.C. §§ 4b and 15 U.S.C. § 78j(b). 
59. See, for example, NYSE Rule 472; COMEX Rule 5.02(c); CBT Rule 

287.00. 
60. See, for example, NYSE Rule 345; CBT Rule 480.06; CBOE Rule 9.3; 

National Futures Association Bylaw 305. 
61. See, for example, CBOE Rule 9.21. 
62. See, for example, CBT Rule 490.06. 
63. 17 C.F.R. § 33.4(b) (8). 
64. See, for example, COMEX Rule 5.02(c); CBT Rule 287 ("No member 

shall publish any advertisement of other than strictly legitimate business 
character."); CME Rule 442 (advertising, market letters, and similar infor
mation "shall observe truth and good taste"). Furthermore, the CFTC has 
promulgated a rule designed specifically to regulate the accuracy of adver
tising by commodity pool operators and commodity trading advisers. 17 
C.F.R. § 4.41. 

65. See, for example, NYSE Rule 345; CBT Rule 480.06; CBOE Rule 9.3. 
66. Ibid. 
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