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I. Introduction

In December 1984 the Board of Governors of the
Federal Reserve System released ‘A Review
and Evaluation of Federal Margin Regulation™
(Federal Reserve Bank 1984). This study reex-
amined the purpose and the necessity of federal
margin regulation in light of the changing struc-
ture of U.S. and foreign financial markets. Four
major issues related to the effect and usefulness
of security margin requirements were discussed,
including (a) the diversion of credit from produc-
tive investment to purely speculative endeavors;
(b) the protection of unsophisticated investors,
who might overextend their private financial re-
sources; (c¢) the protection of brokers from
customer default; and (d) the use of credit limi-
tations to forestall undue destabilizing price fluc-
tuations.

Two issues related to the coordination of mar-
gin requirements on securities, options, and fu-
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The relationship be-
tween margins and the
degree of excessive
speculator participation
in futures markets is
analyzed. The paper
extends previous anal-
yses by assuming that
margin costs (as op-
posed to margin levels)
will vary for different
types of speculative
and hedge traders. For
this reason and for
others, margin changes
will result in
significant, albeit un-
predictable, changes in
the composition of
traders in the market.
Empirical evidence
presented supports this
hypothesis. It is con-
cluded that margins are
an inappropriate tool to
control excessive
speculation and should
only be used to guar-
antee contract per-
formance.
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tures were also discussed. These included (a) the necessity for a level
playing field or for roughly equivalent margins for instruments that can
serve as substitutes and (b) the delegation of administrative power for
margin regulation.

The first three issues related to securities margins were dismissed as
being of limited importance. In regards to the diversion of credit, the
Federal Reserve analysts (Federal Reserve Bank 1984, p. 10) con-
cluded that **securities credit might be said to affect the cost and avail-
ability of credit for other uses, but the direction of the effect is uncer-
tain at an analytical level and the magnitude of the effect appears likely
to be quite small.” The Federal Reserve analysts (p. 12) concluded that
margin requirements were an inappropriate tool to protect investors:
*‘In general, margin requirements do not recognize the fungibility of
credit and the importance of overall portfolio leverage, and they are
uneven in impact in that the same margin ratio is required to acquire a
stock whose price is highly volatile as one whose price is relatively
stable. These considerations suggest that other types of regulating
safeguards should be looked to first for the purpose of protecting
investors.””

Whether coordination of margin requirements for various related
financial instruments is needed was left ambiguous. How the regulation
of margin requirements would be administered, should they be deemed
necessary, is also left unanswered. The important factors that should
determine the outcome of this debate are related to the institutional
differences between the industries. However, in all likelihood the reso-
lution of these issues will emerge from a political debate among various
self-interested participants. I have discussed these problems in greater
detail in Hartzmark (1985).

This paper will deal directly with the fourth issue stated above,
namely, destabilizing price fluctuations caused by excessive speculator
participation. The major conclusion drawn is that varying margin levels
to control speculator participation in the futures market is an inappro-
priate policy device. Increasing margin levels as a means to drive unin-
formed or naive speculators from the market during rapid price level
escalation may actually backfire, resulting in a market dominated to a
greater extent by unsophisticated traders. Should this group of traders
be the cause of the aberrant price movements, the end result could be
further and more dramatic price level changes. The Federal Reserve
analysts (p. 15) are thus incorrect in concluding that ‘‘the evidence
does not rule out the possibility that on occasion the markets will
manifest tendencies toward ‘‘speculative™ excesses that might be lim-
ited through the imposition of margin requirements at levels above
those likely to prevail simply on the basis of self-protective actions of
creditors and other private parties. If excesses can be avoided, margin
requirements would be of value in minimizing the broader potential
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instabilities that could afflict our highly interrelated financial system
and economy.”’

Before one can consider whether altering margin levels is an appro-
priate and effective tool for reducing excessive speculation, one must
understand the magnitude of the trading costs associated with margin
requirements. It is often assumed that margin requirements impose no
costs on traders and therefore that margin changes will have no effect
on the behavior of traders. On the surface this assumption seems rea-
sonable, given that margin levels are relatively low and that margin
requirements can be posted in interest-bearing certificates. Under
these assumptions margin requirements fulfill their role as a perfor-
mance bond without affecting transactions costs and therefore are an
ineffective tool for reducing speculator participation.

I disagree with this argument, as do various other authors (Telser
1981; Telser and Yamey 1965; Figlewski 1984; Tomek 1985). Their
approach, as well as mine, is based on the assumption that margin
requirements impose costs on traders. Therefore, changing margin
levels will alter these costs as well as the risk-return opportunity set
faced by individual investors. For the individual trader, the costs and
risks are related to the probability that the trader will be caught short of
liquid assets.

The analysis presented in this paper extends that of Telser (1981) by
assuming that the effect of changes in margin requirements will vary
across different trader groups (e.g., commercial, noncommercial,
large, small, informed, or uninformed). Differences among traders
emerge because of varied expected liquidity costs and risks. Therefore,
explicit margin levels and implicit margin costs are quite different.
Equal margin requirements do not necessarily imply equal margin
costs across individual traders. A trader may have a lower than aver-
age specified margin requirement but a higher than average margin cost
associated with his futures transactions.

The end result of an across-the-board margin change will not be
evenhanded, as the liquidity costs and risks will vary across groups.
Therefore, changes in margin requirements will undoubtedly change
the composition of traders in the market (e.g., the relative proportions
of speculative, hedge, naive, informed, large, and small traders). A
priori assertions about the direction and magnitude of changes in the
composition of traders in the market cannot be made unless the liquid-
ity costs and risk preferences of the various trader groups are known.
Additionally, one cannot determine to what degree the market price
level and volatility will be affected by a margin level change. These
changes will alter perceived profit opportunities and information sets,
thus altering individual demands.

Because of these uncertainties, one cannot say unequivocally that an
across-the-board margin increase will drive out relatively more unin-
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formed, undercapitalized traders than informed, low-probability-of-
default traders. With any margin change there will be two effects on the
individual’s demand for contracts—the ‘‘cost effect’”” and the “*price
effect.”” An increase in the margin requirement will lead to an increase
in the cost of trading and thus, under normal circumstances, a reduc-
tion in the number of contracts demanded. If the informed traders have
relatively higher margin costs and risks than the uninformed traders,
the individual cost effects may then result in more informed traders
leaving the market than uninformed traders. This cost effect could
actually lead to an increase in the demand for futures when risk is an
inferior good, as the income effect could overwhelm the substitution
effect. As traders readjust their portfolios the aggregate set of informa-
tion in the futures market will change, possibly altering the price level
and volatility in the market. This price effect will then cause the indi-
vidual to alter his or her demand for contracts.

An extreme example will clarify the importance of focusing on the
differences between trader groups when making policy decisions.
Three rather unbelievable assumptions about the information available
to the exchanges or government regulators who might be determining
the margin level are given: (a) these parties can precisely define and
clearly observe which types of traders are in the market; (b) they can
predict that prices that are currently on a rapidly escalating upward
path are going to continue in that direction (they are not constrained by
a random walk hypothesis); and (¢) they know that the naive
speculators are responsible for the price bubble that is now forming.

Under these assumptions, will an increase in the level of margin
requirements to all traders necessarily drive out relatively more naive
speculators than informed traders? Will an increase in margin require-
ments for speculators that is greater than the increase for hedgers
necessarily drive out relatively more naive speculators than informed
traders? The answer to both these questions is no. Overall, as we have
discussed, it will be impossible to predict the extent to which different
groups of traders will exit the market when faced with these changes.
Even if margin requirements are raised for only the naive speculators,
there is no guarantee that a greater proportion of these traders will exit
the market than the informed traders. This result emerges because the
naive traders may, under certain circumstances, increase their de-
mands for contracts because of the cost effect (i.e., risk is inferior).
Additionally, all traders will face and react to the price effect. There-
fore, even under these extreme abstractions from reality, it would be
unwise to use margin policy to reduce naive speculator participation.
In the case in which it is impossible to identify the groups correctly and
determine whether the rapidly escalating price will continue (the real
world), margin policy will be even less effective to forestall excessive
speculation and/or the price bubble.
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To understand better the effect of margin changes on the composi-
tion of traders, market activity, and price performance, several empir-
ical relationships will be analyzed. The empirical evidence indicates
that changing margin levels on futures contracts result in predictable
and negatively related effects on market activity (e.g., open interest
and volume) and unpredictable, albeit statistically significant, effects
on the composition of traders in the market. The evidence does not
indicate that there is a statistically significant relationship between
margin changes and price volatility.

From these results one can conclude that traders in futures markets
are quite sensitive to even small changes in the margin level. However,
exogenous shocks specific to the futures market, such as a margin
change, may affect only the composition of traders in the market with-
out having any significant price effects. The futures price represents
the weighted average of participants’ price predictions. These expecta-
tions reflect the available information on the underlying supply and
demand conditions for the cash commodity. Even though the composi-
tion of traders in the market changes, the overall information ag-
gregated into the market price may not change significantly. It may be,
then, that only substantial margin changes, if even these, can result in
observable effects on futures prices.

To carry out these empirical analyses, various statistical tests on
prices, volume, open interest, and composition are performed. The
results of these tests are reported in Section VIII. The following two
sections explain why there are margin requirements and the costs they
impose. In Sections IV-VI, a simple model of trader behavior will be
introduced to determine the effects of margin changes on trader de-
mand, the amount of trading in the market, and the price performance
of the market.

II. The Rationale for Margin Requirements

A margin on a futures contract represents a performance bond or ear-
nest money. This deposit serves two purposes—it helps protect the
integrity and reputation of the futures exchange, and it protects the
middleman, known as the futures commission merchant (FCM), from
customer default. Telser (1981, p. 225) describes why FCMs demand
performance margins from their customers: ‘‘These margins serve to
protect the brokers from losses that may result from adverse price
changes affecting the customer’s net balance. Although the customers
are liable to the brokers for these losses, it is less costly for the brokers
to have funds on hand in the form of their customers’ margins they can
use to settle the amounts owed them by their customers than to rely on
legal proceedings to recover what is due them.’’ The clearinghouse
requirement of margin deposits from its clearing members is based on a
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similar rationale." In this paper, however, I shall focus only on the
minimum margin that customers deposit with a member FCM, for this
level is determined by the each exchange’s margin committee.>

The level of initial margin required by an FCM of its customer is
some dollar amount, usually only 2%-10% of the value of the contract.
The initial margin can be satisfied with either cash or interest-bearing
U.S. obligations.? The maintenance margin or the level that must be
maintained under all circumstances is usually set at 60%-80% of the
initial margin. When the value of the account falls below the mainte-
nance level, cash must be deposited with the FCM to bring the account
back to the specified level. The initial and maintenance margin require-
ments will usually be set at different levels for speculators and for
hedgers.

The exchanges set the minimum level of margin that a member FCM
must demand from its customers. However, the FCM does have the
option to require a greater margin. It does so if it perceives the risk of
trading in the particular market as greater than the risk as perceived by
the exchange. The FCM may also raise the required level for a particu-
lar customer if that customer is viewed as an above-average risk.
Therefore, there is a second tier of support in the event that the ex-
change fails to set the margin at a high enough level to satisfy the FCM.
The FCM is free to act on its own accord, depending on the perceived
level of risk associated with the trading of a particular customer.

Margin deposits were not always required of futures market partici-
pants. The early Chicago Board of Trade rules stated only that *‘mar-
gins may be demanded’’ (Taylor 1917). In 1872 this was changed to
enable traders ‘‘the right to require margins’’ (Taylor 1917). It was not
until the Board of Trade Clearing Corporation was established in 1925
that the modern margin rules became institutionalized (Brinkman
1981). This became necessary because customers with losses would
sometimes fail to meet their obligations (i.e., walk away from the
trade). Since 1925, however, no clearing member has defaulted on a
Chicago Board of Trade contract (Brinkman 1981).*

1. Margins are put up by clearing members with the clearing corporation. Margins are
also put up by customers with their FCMs. There are separate guidelines for each type of
margin.

2. The margin committee is made up of ives from
member FCMs. An attempt is made to select people from a vanely of interest groups.

3. Regulation 431 .02 of the Board of Trade of the Cny of Clucngo deals with clearing-
house margin for cl bers. It is ng 10 note that negotiable
stocks and bonds that are free from liens can be posted but are valued at only 75% of
their market value. U.S. Treasury notes and bonds having a maturity of greater than 3
years can also be posted but are valued, at most, at 80% of their market value.

4. Customers of FCMs have defaulted. There are no records of the level of customer
defaults, but it is believed to be quite low (Federal Reserve Bank 1984, p. 8). Addition-
ally, even after default an FCM may seek recourse in the courts.
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III. Do Margin Requirements Increase the Cost of Trading?

There are various opinions on just what the opportunity cost associ-
ated with a futures transaction is. The views range from Black (1976),
who believes that the opportunity cost is zero, to Dusak (1973), who
calculates the opportunity cost as the full value of the contract to be
bought or sold in the future.

Dusak assumes that the opportunity cost of taking a futures position
is the full value of the contract. She states (1973, p. 1393), *‘The essen-
tial point is that buying a futures contract is like buying a capital asset
on credit where the capital asset in this case happens to be the spot
commodity.”” Investors then look at the full value of a contract (e.g.,
$25,000) as their liability and not at the margin (e.g., $2,000).

To justify his view, Black (1976) relies on the institutional feature of
daily marking to the market. Because the clearinghouse debits and
credits accounts daily, Black concludes that the value of the contract
goes to zero because it is rewritten each day. This assumption is based
on the notion that the margin account must remain at a certain level or
the position is offset. It fails, however, to explain the costs associated
with the initial margin. Other economists, including Anderson (1981),
have dealt with this problem by pointing out that the initial margin can
be satisfied by using interest-bearing Treasury bills. Therefore, the
opportunity cost of posting the margin is zero since the customer re-
ceives the interest payments from his margin account. If either the
Black view modified by Anderson or the Dusak view is correct, then
altering the level of margin requirements will not affect the behavior of
traders. This makes the regulation of margin requirements in order to
reduce “‘excessive’” speculation an irrelevant issue since margin levels
are not a factor determining the individual demands for futures.

Telser (1981) and Telser and Yamey (1965) have approached the
issue of the opportunity cost of investing in futures in a different way.
This approach relates the opportunity cost to the level of margin de-
manded by the FCM. Even if the margin account is earning interest,
the customer will react to the changes in the level of the margin re-
quirement by altering his portfolio. Telser (1981, p. 235) states: ‘‘Trea-
sury Bills are highly liquid assets that stand ready for use by the holder
in case of emergency or to take advantage of profitable opportunities
that may suddenly present themselves. They are part of the holder’s
precautionary balance. If he commits them for use as margin, they are
unavailable for other uses. They are no longer part of his precautionary
balance. Hence, the margin requirement surely imposes a cost on the
investor.”™

This argument holds for firms as well as for individuals and is perti-
nent for both large and small traders. It says that investors can expect
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to incur a cost if they are caught in an illiquid position. This expected
cost and the risk associated with it must then be included as part of the
investment opportunity set faced by a trader. When the margin level is
changed, the risk-return trade-offs that are given to investors will
change as well. The costs associated with the margin requirements
need not be substantial to have important effects on trader behavior.

Implicit in Telser’s argument is that Treasury bills that are free of
liens are not the same as Treasury bills posted in a margin account. The
lien-free Treasury bills serve many purposes and can easily be con-
verted to cash if the trader is faced with an emergency or a profitable
opportunity. On the other hand, there is some positive probability that
an investor will not be able to convert quickly the Treasury bills in a
margin account into cash. For example, should there be a series of
price limit moves, the trader might not be able to exit the futures
market and withdraw the Treasury bills from the margin account. In
fact, if the price-limit moves have an adverse effect on the value of his
position, the trader may be forced to post additional funds in cash.

To achieve greater insight into the concepts of expected liquidity
cost and risk, the following example is offered. Assume that an individ-
ual trader holds $1 million of Treasury bills, He has satisfied his initial
futures margin requirement by posting $500,000 in Treasury bills. For
this example, let us assume that the investor can instantaneously con-
vert his Treasury bills to cash so that he need hold no cash. Further, let
us assume that there are 10 possible states of the world that may arise
(e.g., medical emergency, house fire, auto accident, great investment
opportunity, etc.). Each state will have its own associated probability.
In five of these states of the world the trader can continue to hold his
futures positions and use his lien-free Treasury bills to take care of his
debts. However, in the five other states the trader will have to borrow
if he desires to continue to hold his futures position. There will obvi-
ously be a cost associated with this borrowing in each state. There will
be an expected cost of being caught short of funds equal to the cost
associated with borrowing in each state times the probability that a
given state appears.

If initial margin levels are increased by 50%, the trader will have to
post $750,000 to continue to hold his futures positions. The amount of
lien-free Treasury bills that he holds is now reduced, even though the
trader’s overall portfolio seems unchanged (i.e., $1 million in Treasury
bills and some future positions). The allocation has changed, however.
The number of states of the world in which the trader will have to
borrow may increase (say from five to eight). This will, ceteris paribus,
increase the expected costs and risks of being caught in an illiquid
position. Therefore, we can see how changes in margin requirements
will alter the trader’s expected costs and risks.

In addition to the expected costs mentioned above, there are actual
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transactions costs associated with posting margin and recomposing a
portfolio. There are transactions costs associated with bid-ask spreads
and transfer fees, as well as time costs. And, finally, there will most
likely be a cost associated with an investor’s desire to liquidate a
futures position quickly. The investor will be forced to take the high
end of the bid-ask range when going long or the low end when going
short instead of waiting for a favorable price.® Further, if the trader’s
position is large enough and the maturity month or contract he is trad-
ing in is thinly traded, he may face an ‘‘execution cost™ (Working 1960)
associated with his ability to affect the market price. For example, if he
must quickly sell a large position short to offset the long position he
holds, he will probably have to reduce his ask price greatly and sell at a
lower price than he might have been able to get had he more time to
liquidate his position slowly.

Whether or not a trader holds a balance of cash- and/or lien-free
Treasury bills in excess of his required margin, he faces liquidity risk
and an expected liquidity cost. We can specify the ith individual’s
uncertain margin cost associated with his futures transactions as

lfiM; - LC,,

where f; > 0 means that the trader is net long f; contracts; f; < 0 means
that the trader is net short; M; is the fixed margin requirement per
contract in dollars; and LC; is the uncertain liquidity cost in percentage
terms should he be faced with unforeseen events and forced to borrow
or liquidate his futures position.®

The individual trader will have an estimate of the expected liquidity
cost and the distribution of possible outcomes. The expected cost in-
cludes both the actual transactions costs associated with margin ac-
counts and the expected costs of being caught in an illiquid position.
We can specify the expected value and the variance of LC; as

E(LC) = LC; =0
and
VLC) = o> 0.

One would expect that, the higher the margin requirement, the
higher is the LC;; or, in the other words, as the proportion of Treasury
bills in the margin account to Treasury bills free of liens grows, LC; will
grow. As this ratio approaches infinity (i.e., the trader holds no Trea-
sury bills in excess of the margin requirement), then LC; will approach
rpi — rr, where rp; is the individual’s expected borrowing rate and r; is

5. If he does not have an opportunity or time to search for the **best™ price among all
possible options, he will have to unload his position and reduce his expected return. This
is a variant of Stigler (1961).

6. Throughout this paper, - denotes a random variable.
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the risk-free Treasury bill lending rate.” In the case in which this ratio is
infinite the trader would have to go to the credit market and borrow to
replenish his Treasury bill account. To simplify the model that follows,
a constant marginal expected liquidity cost shall be assumed. The ad-
dition of an increasing expected marginal liquidity cost adds little in-
sight into the complicated effects that margin changes have on trader
behavior.®

IV. The Demand for Contracts

To develop a model of trader behavior that includes the transactions
costs associated with margins, an elementary model of expected utility
maximization is used in which the utility function is exponential in total
wealth. 1 assume that (a) traders are risk averse; (b) traders possess
different information sets; (c) traders possess different abilities to filter
or interpret information; (d) information possessed by individuals is
not fully revealed in the market price for contracts when the trader
trades; (e) traders possess different borrowing costs; (f) there are two
periods and all decisions are made in the initial period at time zero; and
(g) trader wealth is held in Treasury bills used to purchase the cash
commodity or used to purchase futures positions. With these assump-
tions we can specify the ith individual's expected utility function as

E(U) = EWa) - (%)A V(Wa), )

where A; is the risk parameter of individual i; A; > 0 implies a risk-
averse individual; E(W,,) is the expected period-1 wealth of individual
i;and V(W,) is the variance of expected period-1 wealth of individual i.
Uncertain terminal wealth for the ith trader can be specified as

Wi = piye — Clyn) + fil P — pb) + |flM(1 + 1. — LC) @
+ (Wa — [folM)(1 + rp),

7 One can argue that, lf we are in a world where the credit market is perfectly
petitive, where monitoring, and bankruptcy costs are zero, and where
banks are earning economic profits equal to zero, then the perceived borrowing rates of
demanders of credit will be less than the actual borrowing rates that banks charge. In
equilibrium, this perceived bormwing rate must be equal to the risk-free lending rate, or
individuals and banks will be earning positive ecoriomic profits. The perceived borrowing
rate is less than the actual rate becausc individuals reallze lhal if they are unable to pay
back their loans, they can lessly declare th . Obviously, the banks
realize this and thus charge borrowing rates above lending rates. However, this zero
transactions cost world is not the correct setting for my problem. Therefore, I posit that
rg; > ry for all i
8. Additionally, in a world with credit rationing the supply of credit would become
inelastic at some point and ry; — r, grow larger. Whether ry; — r, becomes constant or
goes toward infinity is an empirical issue and is not addressed in this paper.
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where
Wio

= wealth set aside in period 0 to be invested at the risk-free

lending rate, ry;

= the amount of the commodity that the individual commits

in period 0 to be purchased (y; < 0) or sold (y, > 0) in
period 1 (note that there is no output uncertainty in this
model);

net revenue or cost function;” C, > 0 and C,, = 0;

the price in period 1 of a maturing futures contract pur-
chased in period 0 (this is a random variable in period 0);
the price in period 1 of the commodity purchased in the
spot market (this is a random variable in period 0);

= the price in period 0 of a futures contract maturing in pe-

riod 1; and

= number of futures contracts purchased (fi, > 0) or sold (fjy

< 0) in period 0 by individual i.

This specification of terminal wealth allows for great flexibility in
characterizing what type of trader the ith individual is (Anderson and
Danthine 1981, pp. 1185-86).'° The ith individual chooses y;o and f;y so
as to maximize expected utililty. The first-order conditions are

if

where

Ph — ¢y — Alyo%i + fiosy) = 0 3
fo>0: ph — ph+ M1 + r, — LC) d8)
a
- M1 + rp) — Al(fmﬂ’}i + YioOsi t+ Mifpo?) = 0
fo<0: ph —ph— M +r. - LC)
(4b)

+ M(1 + rp) — A{fu0% + Yioosn + Mifio?) = 0,

ph = E(p}) = individual i's expectation of the period-1
spot price;
ph = E(p%) = individual i's expectation of the period-1 fu-

tures price;

o% = V(p}) = the variance of individual i’s prediction error
on the spot price or individual i’s estimation
of the distribution of the spot prices;

o = V(phy) = the variance of individual i's prediction error
on the futures price or individual i’s estima-

9. Note lhal lhxs mcludes purchase cosls (C[y] > 0) incurred in period 0 or revenues

from mer

d to in period 0 (C[y] < 0).

10. Further, the mudel allows for basis risk or p| # p}.
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tion of the distribution of the futures prices;
and

a5 = COV(p5,ply) = the covariance of individual i’s prediction
errors on the spot and futures price or indi-
vidual i's estimation of the covariation be-
tween spot and futures prices.

Since y; and f; are solved simultaneously, we can solve for yf = yjo
by substituting f; from equation (4a) or (4b) into equation (3) and
setting expected marginal revenue equal to expected marginal cost
(Hartzmark 1984)."!

After solving for the ith individual’s optimal cash position, yf, we
can substitute yf into equations (4a) and (4b). With a little manipulation
we can write the demand for futures contracts as

ft= m [(ph = pb) — Aiy¥ oy — MILC)]  (5a)

if f* > 0 and as
fr= m [(P’l = P, - Ayt oy + M;LC;] (5b)

if f* <0.

Combined, equations (5a) and (5b) result in a kinked demand curve
for futures contracts. Actually, they represent two linear relationships
between the contracts demanded (f) and the market price (p}), with
equation (5a) relevant for long positions and with equation (5b) rele-
vant for short positions.

The demand equations can be decomposed into three components.
The speculative component is related to the degree to which the trad-
er’s price expectation ( p%;) is greater or less than the market price ( p%).
The hedge component is related to the quantity of the optimal cash
commitment ( y¥), the degree of risk aversion (A;), and the estimation
of the degree of covariation between the spot and futures prices (o).
Finally, the margin cost component is a function of the level of the
required margin (M,) as well as of the expected liquidity cost (LC)). Itis
important to note that the absolute quantity of contracts demanded is
reduced because of the uncertainty associated with the liquidity cost
even if the expected liquidity costs are zero (i.e., LC; = 0). This is
made apparent with M?o? appearing in the denominator of the two
demand equations. In summary, the equations show that margin re-
quirements reduce the demand for futures contracts because of the
expected cost as well as the additional risk.

11. Note that | have assumed that the covariances of LC; with 5/, and pj, are zero;
therefore, these terms do not appear in the first-order conditions.
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Fi6. 1.—The demand for contracts by the ith individual

We can rewrite equations (5a) and (5b) as linear demand curves:

ph = (Pl — Apfoy ¥ MILC) — fHAdoh + Miad)].

(intercept term) (slope term) Ge)

In figure 1, the relationship between the market price (p4) and the
quantity of contracts demanded (f7) is shown graphically. In figure 1,
itis assumed that y} = 0, so that the trader is a pure speculator. In this
case, there is a kink in the demand curve, or a region where the de-
mand for contracts is zero, between (pf; — M,LC) and (p/; + M,LC)).
If the market price, p, is less than pf;, — M;LC;, the trader will take a
long position, expecting that the contract price will rise over time. It is
obvious that, the greater the level of the margin requirement or the
greater the expected liquidity cost, the longer is the kink or price
interval where the trader will remain out of the market. If y} # 0, then
the curves will shift up or down, depending on whether the trader is a
long or short hedger.

There will be two cost effects when the margin level is changed.
First, the expected cost is altered, and the length of the kink is
changed. Second, the risks associated with being short of liquid funds
is changed, and the slope of the demand curve changes. As shown in
figure 2, if, ceteris paribus, margins are doubled, then the kink doubles
in length. In addition, the slope increases in absolute magnitude by four
times. This shows that people who are holding small positions feel the
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FiG. 2.—The shift in the demand for contracts by the ith individual when the
margin level is doubled.

absolute effects of margin increases via the increase in the expected
cost, while those who are holding large positions feel greater effects
from the decreased liquidity and, thus, the increased liquidity risk.
With an increase in the required margin, the trader will reduce his
holdings and maybe even exit the market, even if his price expectations
have not changed.

V. The Market (Excess) Demand for Contracts and
the Market Clearing Price

In this section the excess demand curve for futures contracts is de-
rived. We need only add the assumption that the futures market clears.
In other words, the net position of all traders combined is zero. We
shall assume that there are z different groups of traders. Within any one
group there are n; (i = 1, 2, . . ., z) identical traders all with the same
attributes (07;, 6%, 047, M;, LC;, and o). Since all long positions have a

corresponding short position, the market clearing equation can then be
written as:

0=-"z.|flj+:zl|fzk+ilﬁm+“'+i|f:" (6a)
= = = -
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0=mfi+nmbh+nmfs+...+nf. (6b)

0= L fi - ph) — Aptoy ¥ MLC).  (7)
2 Afo + D (ph — pb) yioy, iLCi

The market clearing price, pb, can be solved from equation (7):
2
ph = Z NP - Ayfoyi  MILC)), (8)
i=1

where
N = & S My :
' Ao} + Mo}/ S Aloti + Mo

Equation (8) shows that the market price is a weighted average of
each group’s estimate of the period-1 futures price as well as a
weighted average of the hedge ratios and margin costs. The weights
take into account the group attributes, such as risk aversion, prediction
ability, and size. It is interesting to note that the level of margin can
directly affect the equilibrium futures price. Even if M; and LC; are the
same for all i, the overall effect of including margin costs on the equilib-
rium futures price will not necessarily be zero. It will depend on the
relative magnitude of 2\, for those with long positions as compared to
2\, for those traders with short positions. The overall effect will be
equal to

n z
[MLEN (X N = > N) =0,

i=1 J=n+1
where there are i = 1, .. ., n traders with short positions andj = n +
1, ..., z traders with long positions. If any or all of the cost compo-
nents (i.e., M; or LC)) differ between groups, then the inclusion of
margin costs will have a more complicated effect on the equilibrium
futures price.

The results presented above are much easier to see and understand
when viewed graphically. In figure 3, demand curves for two traders
with different price expectations, p/, and p4,, are shown, along with a
market (excess) demand curve. The two individual demand curves are
aggregated to determine the market (excess) demand curve. The mar-
ket clears and the market price is determined where excess demand is
zero. If person 1 faces margin costs of M} (= M,LC,) and person 2
faces margin costs of M5 (= M,LC,), then the market clears at price p;
with person 1 holding f; long positions and person 2 holding f; short
positions. If the margin level faced by person 1 is exogenously in-
creased, the margin costs to that trader will rise to M3, and certain
portions of the market (excess) demand curve will shift. This results
from the change in person 1's demand curve. In this case the price falls
to p4 and the number of open contracts falls to f;. If margin levels are
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FiG. 3.—The derivation of the market (excess) demand curve

increased for both traders, there may be no change in the equilibrium
price for contracts (this depends on a whole number of variables).
There would, however, be an unambiguous decrease in the equilibrium
number of open contracts.

In the case in which the vertical sections of each of the individuals’
demand curves intersect, all trading ceases. For example, if person 1’s
margin is raised again to M3, there will be no trading. In this case the
market will clear at pj, — M3 = p%; + M}. At this price, neither trader
desires to hold any long or short positions. Therefore, the figure shows
how heavy margin costs may choke off trading. This is especially im-
portant in markets in which price expectations converge. Further, the
higher the level of liquidity costs or the risk associated with having
illiquid portfolios, the lower the margin levels must be to ensure that
trading takes place.
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Two important points should be made here. First, the traders with
price expectations (p7;) closest to the currently quoted market price
(ph) will, ceteris paribus, be the first to exit with any increase in margin
requirements. This leaves only those traders with price expectations
that diverge most from the market price remaining in the market. A
market composed of only those traders with extreme price expecta-
tions might be less stable (Figlewski 1984). Second, those traders who
have the highest margin costs will, ceteris paribus, feel the greatest
effect of the margin increase. Which group of traders this might be is
impossible to predict.

VI. Price Volatility

The volatility of the market price for contracts will be related to the
variances of the prediction errors or abilities to estimate the futures
price of the various groups of traders. Additionally, the volatility will
be a function of margin costs. Assuming that there are no dependencies
among the group errors, one can write the volatility of the market place

(ph) as

Vi = MoA + M0F + M0Fs + ... + NoF, )
so that
Vi=gy,...,n5 Ay, ...,A; Oh,...,0k
My M o . Sad).

Therefore, the volatility is a weighted average of the variances of the
individual prediction errors. If any of the n;’s change, it is likely that
the price volatility will change as well.

Does this mean that if the most naive or uninformed traders with the
highest variance are driven out of the market the price volatility will be
reduced? Not necessarily. It is difficult to show mathematically but
relatively easy to understand intuitively. If the withdrawal of the high-
est variance traders results in a change in p}, some low-variance trad-
ers may leave as profit opportunities may be reduced for them. The
realignment of the market and the changing numbers of traders within
each group may result in more price volatility even though the highest
variance traders have been driven out. By driving out certain traders
the market price and the volatility of that price will change. However,
because of the nature of trading in these markets, one cannot say a
priori exactly what the direction of the effects will be. In fact, the
effects might be offsetting, and there could be little or no change in
price volatility.

In the example above, naive traders were simply forced out of the
market. Determining the effects of changes in margin policy on exit and
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entry of traders is even more complicated. If the margin is raised by the
same amount for all traders, the effect will be felt differently across
groups, depending on LC; and f7. Initially, the high cost traders will
exit. However, this will have a feedback effect on the price level and
the price volatility and may result in the departure of certain other
groups of traders, depending on their price expectations, risk prefer-
ences, and costs. In the end we can predict that the weights, \;,
will change; however, predicting the direction of the change will be
impossible.

There will also be differing effects across groups because of differ-
ences in risk aversion. When the margin level is changed, individuals
will respond by altering their investment portfolios. Whether the trad-
ers will substitute toward assets with less risk than futures contracts is
difficult to predict. For example, if the margin level is raised, one
would expect a substitution away from risky futures positions. How-
ever, if the trader’s income elasticity with respect to risk is negative,
this substitution effect may be overwhelmed by the income effect. The
trader will sell off his risk-free assets to allow for the purchase or the
continued holding of futures contracts. In this way the overall portfolio
will include a greater proportion of risky assets.

Using a simple model of trader behavior, the effects of changing
margin levels on contract demand, the price level, and price volatility
have been shown. Because the market price and price volatility are a
function of the relative magnitudes of the attributes of the different
trader groups—and it is difficult to determine which groups will enter or
exit the market when there is a margin change—it is impossible to
determine the full effect of a margin change.

VII. Description of the Sample Used for Empirical Tests

In Section VIII, 13 unrelated margin level ch will be examined to
determine the effect of these changes on the market activity, the com-
position of traders in market, and the price performance. These margin
changes took place in four markets between July 1, 1977, and Decem-
ber 31, 1981. The markets analyzed include: (a) the Chicago Board of
Trade (CBT) wheat market; (b) the CBT U.S. Treasury bond market;
(¢) the Chicago Mercantile Exchange (CME) pork bellies market; and
(d) the CME feeder cattle market.

There are several reasons why this group of markets was chosen.
First, data on the composition of traders was limited. Second, over the
period for the market to be chosen there had to be a reasonable number
of changes in margin requirements. And third, a variety of unrelated
markets was desired.

Information on the individual episodes when margin requirements
were changed is presented in table 1. Initial and maintenance margin
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requirements for both speculators and hedgers are given in dollar
amounts per contract. These amounts represent the minimum levels
that FCMs must charge their customers. They are determined by the
exchanges’ margin committees. Percentage changes in the initial and
the maintenance margin levels are given as well. These represent the
dollar change in the margin requirement divided by the dollar amount
of the margin prior to the change. For example, in the CBT wheat
market the initial margin requirement for speculators was increased
from $1,000 to $1,250 effective June 21, 1979. This represents a
25% increase in the initial margin requirement. In most cases the ini-
tial and the maintenance margin requirements changed by the same
percentage.

Also given in table 1 are the inclusive dates for the 31- and 51-
trading-day periods surrounding the effective date of change in the
margin level.'? For the statistical tests that will be presented, variables
were constructed using one of these two time intervals. For example,
the mean open interest was calculated 15 trading days prior to the
margin change on October 20, 1977 (or from September 29, 1977, to
October 19, 1977) and 15 trading days after this date (or from October
21, 1977, to November 10, 1977). For certain other calculations the 51-
trading-day interval was used.

One should be aware that the effective date as presented in table 1
may not have been the actual date that traders were faced with higher
margin requirements. Because FCMs can force customers to post sums
that are greater than the exchange-determined margin requirements,
traders may have been posting higher than minimally required levels
before the effective date. The FCM officials with whom I spoke indi-
cated that they often increased the margin levels they required of their
customers in advance of the exchanges. Unfortunately, the only avail-
able historical information on margin changes comes from the
exchanges.

After examining the Wall Street Journal during the days preceding
the margin changes, it was concluded that most of the margin increases
lagged the introduction of major new information. Additionally, very
few margin increases were the result of a single event and were usually
the culmination of a long period of uncertainty resulting in high price
volatility. Margin decreases seemed exogenously determined. When
margins were decreased, they came long after the event or events that
led to the preceding margin increase. Further, margin decreases usu-
ally came in packages with margin changes for a number of unrelated
commodities (i.e., the decrease in the margin for pork bellies was once
announced at the same time as margin decreases for gold, deutsche
marks, Swiss francs, and live cattle futures contracts). Exchange econ-

12. These intervals exclude weekends and holidays.
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omists have indicated that this reduction in margin levels across the
board is usually an attempt to gain customers or to increase volume by
offering lower cost opportunities to trading. Therefore, one could con-
clude that these competitive reductions probably came from periodi-
cally scheduled margin committee meetings rather than from the spe-
cial meetings arranged to deal with a crisis.

Except for the January 11, 1980, episode in the CBT wheat market
and the October 1979 episode in the U.S. Treasury bond market, there
were no other major events that could be associated with margin in-
creases. The Soviet grain embargo was the event that led to the Janu-
ary 11, 1980, increase in margin requirements in the CBT wheat mar-
ket. The October 1979 episode in the Treasury bond market was
omitted because the various margin changes were interrelated and
spanned such a long period that it would have been impossible to
pinpoint the relevant event date to carry out a before-and-after
comparison. 3

The increases in the requirements in the feeder cattle and the pork
bellies markets that took place on March 27, 1978, may have resulted
from the announcement of corrected slaughter estimates related to the
two markets. However, the changes in these two markets were made
along with a number of changes in other markets (i.e., gold, live cattle,
live hogs, and skinned hams). This would suggest a more general,
economywide event as the causal factor. The August 23, 1978, margin
increase in the pork bellies market may have resulted from the an-
nouncement of studies linking nitrites to cancer. The March 26, 1979,
margin increase in the feeder cattle market may have been due to
unusual market conditions (i.e., high concentration of long positions).
The June 21, 1979, margin increase in the CBT wheat market may have
been due to the announcement of Soviet crop shortfalls. Other than
these events, no other endogenous factors that would have led to mar-
gin changes were detected.

VIII. Effects of Margin Changes on the Market

A. Introduction

Using open interest, volume of trade, composition of traders, and price
data we shall examine the effects of changes in margin requirements on
the market. The theoretical model presented in this paper suggests that
margin levels are directly related to market activity, the price level,
and price volatility. The results, although not conclusive because of the
small sample consisting of only 13 observations, indicate that margin
changes do have a significant effect on the composition of and the
activity in the market. In addition, there is little evidence supporting
the assertion that margin changes have an effect on price performance.
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The fact that there are significant changes in the composition of
traders in the market without effects on prices would follow from a
model in which the futures price is almost exclusively a function of the
spot price as well as other exogenously determined variables (e.g.,
interest rates, cost of carry, and so on). In this case, participants in the
futures market might be very sensitive to the margin level, while the
price would be unrelated to the margin. Additionally, as the theoretical
model suggested, insignificant price effects might be observed because
of the offsetting effects of trader entry and exit when margin levels are
changed.

One must not, however, assume that the insignificant effects on the
price, observed from the relatively small margin changes examined,
can be generalized to the large changes that might be imposed by an
outside authority. In addition, the strong effects on composition and
market activity would most likely be even more significant if margins
rose from 5% to, say, 50%.

There is a problem that one must be aware of when viewing the
empirical results. One can presume that the alterations in margin re-
quirements resulted from changes in many internal factors in the mar-
ket. This is especially true for margin increases. Because of this en-
dogeneity issue, many of the variables presented in equations (5a) and
(5b) may have changed concurrently with the margin level, M;. For
example, the announcement of a Soviet grain embargo could have
changed price expectations as well as the estimates of the price vari-
ances and covariances. Therefore, volume, open interest, composi-
tion, and price volatility may have been affected independently of the
change in the margin level. Even so, as was discussed above, most
changes were not related to any major event.

B. Effects of Margin Changes on Market Activity

In table 2 market activity measures before and after the margin changes
are presented. Because the theory does not distinguish between con-
tracts about to expire and those with more time to maturity, open
interest and volume across all maturity months were aggregated to get
market totals. Additionally, this method of aggregation avoids prob-
lems with the normal life cycle patterns of any one contract where
increases in open interest and volume are subsequently followed by
decreases in market activity. Examining the graphs of open interest
and volume (which do not appear in this paper), it does not appear as
though seasonal influences affected any of the empirical results.

Also included in table 2 are the percentages of open contracts that
were held by reporting commercial and noncommercial traders in long,
short, and spread positions. Traders were defined as commercial if
their line of business was directly related to the underlying commodity.
A more detailed description of how these categories were derived is
given in Hartzmark (1984, p. 117).
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In the theoretical model presented in the previous sections it was
shown that when margin levels are raised (lowered) the number of open
contracts falls (rises). The relationship between margin changes and
volume changes was not discussed in the theoretical model. Margins
are paid on positions held, not on those traded. Therefore, if most of
the volume in a market is the result of scalping or of day trading, one
would not expect to see a large change in volume before and after the
event. However, at the “*margin,”’ volume and open interest in any one
market are related in the longer term so that one would expect that an
increase (decrease) in the margin level would lead to a reduction (in-
crease) in the volume of trade. In the short term, however, margin
changes in any direction should be positively related to volume. This
is because volume and changes in open interest should be directly
related.

In table 2 the average total volume and open interest for 15 trading
days before the effective date and for 15 trading days after are pre-
sented. A nonparametric test called the Wilcoxon rank-sum test was
used to determine whether there was a significant difference between
the averages in each of the two periods.'* The Wilcoxon test is appro-
priate when the underlying distribution of the variable is unknown, as it
is for most of the variables used here. The -statistic presented in table
2 represents a level of statistical significance and is comparable to the ¢-
statistic presented when the underlying distribution is assumed to be
normal.

Open interest. The results for open interest indicate that, in those
seven of nine cases where the -statistics are significant at the 1% level,
the predicted inverse relationship between open interest and margin
changes exists. Leaving aside the statistical significance, one observes
that in nine of 13 cases the average open interest moves in the correctly
predicted inverse direction. The probability of such an event appearing
randomly is 13.3%."

Another way to analyze this relationship is to examine margin de-
creases only. These would seem to hold everything else constant since
these changes appear to be unrelated to any endogenous event in the
particular market. Additionally, remember that FCMs are allowed to
set margin requirements above the exchange-determined levels but not
below. When exchanges increase margin requirements, there may be
little effect (at the effective date) since FCMs may have preempted the

13. For a description of exactly how this test is performed, see Conover (1980, pp.
280-92).

14. We can look at this like flipping a coin. There is a probability of .133 of getting nine
heads (correct predictions) in 13 tosses. For 13 of 13 the probability is .0001, for 12 of 13
(.002), for 11 of 13 (.011), for 10 of 13 (.046), for nine of 13 (.133), and for eight of 13
(.290).
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exchange requirement. This will not be the case for margin decreases,
as the FCMs cannot reduce levels below those specified by the ex-
changes. For each of the six times that margins were decreased, aver-
age open interest increased. In four of these cases the average open
interest, after the margin reduction, was significantly greater than
before.

Tomek (1985) uses a different technique on a much larger sample to
examine the relationship between margin changes and open interest. In
his sample he had 111 margin increases. He found that of the 51 in-
creases that had accompanied significant ch in open interest, 30
were correctly predicted and 21 incorrectly predicted. In only 51% of
the 111 increases did Tomek observe the correctly predicted change in
open interest.

Observing margin decreases, Tomek observed more favorable re-
sults. Of the 47 cases when a change in open interest was significantly
related to the margin change, 30 were correctly predicted and 17 incor-
rectly predicted. In 62% of the 101 decreases Tomek observed the
correctly predicted change in open interest. Even though the sample
size is larger than the one used in this paper, the results offer less
support for the theory.

Volume. For the volume measure, in nine of 13 cases there is no
significant change between the before and after periods. However, in
all four cases when the z-statistics are significant at the 5% level, the
sign is correctly predicted. In addition, when examining movements of
the averages (leaving aside the significance measures) one finds that in
nine of 13 cases the correct prediction is made (i.e., volume and margin
levels are inversely related). For the six margin decreases, volume
increased all six times (significantly three times). This supports the
longer term hypothesis that margin changes and volume will be in-
versely related. Tomek's (1985) results relating volume and margin
changes show, for the most part, only a weak relationship.

Group shares. Commercial and noncommercial shares of total open
interest are also presented in table 2. The theory would suggest that,
under normal circumstances, the cost effect would lead to a relative
reduction (increase) in the positions held by higher cost traders when
margin requirements for all traders are increased (decreased). One
might assume that the commercial traders have relatively lower margin
costs than their noncommercial counterparts. Since commercial trad-
ers face lower margin levels and may also face lower expected liquidity
costs (since they may be partially or completely hedged), this assump-
tion certainly seems plausible.

For the noncommercial traders (in this case assumed to be the rela-
tively high cost traders) in the 11 cases in which there is some notice-
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able change in the long (short) share, the share moves in the inversely
predicted direction 10 (eight) times. For the commercial (assumed to be
lower cost) traders, margin increases (decreases) result in increased
(decreased) shares in seven of ten cases for the long share and in eight
of 13 for the short share.

Overall, the open interest, volume, and share results indicate that
changing margins does alter market activity. In addition, some of the
most significant changes come when margins are reduced. Combined,
this is strong evidence that margins do impose costs on traders and
thus that changing margin levels will affect trader behavior and the
likelihood of trader participation in the market.

C. Effects of Margin Changes on the Composition of Traders

The model presented in the earlier sections indicated that changes in
margin levels would effect different types of traders to varying degrees.
The normal cost effect led to the exit of higher cost traders when
margin requirements were increased. It is commonly asserted that the
small, uninformed speculator will be the first to exit the market when
margin levels are raised. Implicit in this assertion is that this group of
traders has the highest costs and risks of transacting. This assumption
is behind the policy recommendation that increased margin require-
ments should be used to reduce the excessive speculation that leads to
destabilizing price fluctuations. In this section, we seek to determine
empirically which traders are high cost and which are low cost or
whether costs vary at all.

In table 3, three measures of relative trader participation are used to
demonstrate whether there is a statistically significant relationship be-
tween changes in margin requirements and trader participation. These
include the NONCOMMERCIAL index, the SUCCESS index, and the
SIZE index. These composition indices are averaged 15 trading days
before and 15 trading days after the margin changes. The ¢-statistics are
used to determine whether the two means differ and are derived from
the Wilcoxon rank-sum test. A standard deviation for each index is
also presented. In general, these indicate that all the composition in-
dices were quite stable over each 15-trading-day period.

The NONCOMMERCIAL index is a variation on the speculative
index developed by Working (1960). Working’s index was developed to
measure the degree of excess speculative (noncommercial) activity.
*‘Excessive’’ was defined as the amount above that which was needed
to offset net hedger (commercial) positions.

The SUCCESS index was derived by taking the total long and short
contracts (net of spreading) held by large traders who earned positive
dollar profits over the full 4%-year period and dividing this sum by the
total long and short contracts (net of spreading) held by those large
traders who, at the end of the 4% years, were in the red on their futures
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transactions.'® One can think of this ratio in one of two ways—either as
the ratio of informed (successful) traders to those who were unin-
formed (failures) or as the ratio of lucky (winning) to unlucky (losing)
traders.

The SIZE index is derived by adding together the gross long and
short positions of all commercial and noncommercial reporting (large)
traders and dividing the sum by twice the open interest. This index
measures the degree of concentration of large traders. The residual of
the denominator minus the numerator is equal to the total long and
short positions held by nonreporting traders.

The NONCOMMERCIAL index is defined as

_ NC,, :

=1 +—C1.+Cs' if Cs > Cyr,
5 NCs . "
—1+—CL+CS, if C, = Cg,

where NC; is the long contracts held by reporting noncommercial
traders and all nonreporting traders; NCj is the short contracts held by
noncommercial traders and all nonreporting traders; C, is the long
contracts held by commercial traders; and Cy is the short contracts
held by commercial traders (note that spread positions are subtracted
from the gross long and short positions).

An example of how this index is calculated will show its range from 1
to . Assume that there are 100 open contracts. If commercial traders
hold 100 long and 100 short positions, then the index equals one (since
C. = 100, Cs = 100, and NC; = NCy = 0). If commercial traders hold
all 100 short positions and no long positions, then the index equals two.
If the commercial traders hold 50 short positions and no long positions,
then the index equals three. If there are no commercial traders in the
market, the index equals infinity.

If speculators are the high cost traders, then one might expect that
when margins are increased (decreased) the NONCOMMERCIAL in-
dex would fall (rise). Examining the movements of this index before
and after the event (leaving aside statistical significance), one finds that
this hypothesis is supported in only eight of 13 cases. In the eight cases
in which the t-statistics are significant at a 5% level, there are only five
cases that are correctly predicted. Three of these are for margin de-
creases. Needless to say, this is not strong support of the assertion that
speculators are necessarily the high cost traders. In addition, since
only eight of 13 events had significant changes before and after the
margin change, the hypothesis that margin changes alter the composi-
tion of the market is not strongly supported.

15. These profits were calculated using daily reports on the positions of large traders.
See Hartzmark 1984.
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One interesting comparison of the movement of the NONCOM-
MERCIAL index, when only one of the two trader groups faces in-
creased margin costs, can be observed by examining the March 25,
1978, and August 23, 1978, margin increases in the pork bellies market.
On the first date, only the margin level for speculators (noncommercial
traders) was increased. On the latter date, only the margin level for
hedgers (commercial traders) was increased. The NONCOMMER-
CIAL index fell sharply after the first margin change and rose sharply
after the second margin change. In both these cases the groups that
faced the increased margin requirements reduced their relative posi-
tions. This is partial support for raising margin requirements to a target
group should it be desirable to drive them out. Remember, however,
that there is no guarantee that the target group will exit. Additionally, it
is difficult correctly to identify the target group.

The results for the SUCCESS index indicate that for both margin
increases and margin decreases there are significant changes (at the
2.5% level) from the period before the event to the period after. All 13
changes significantly differ from zero. In addition, all but one are
significant at less than the 1% level. However, there is no systematic
movement of the SUCCESS index that can be related to the direction
of the margin change. What these results indicate is that margin
changes influence the composition of the market; however, the full
effects are impossible to predict a priori.

Examining the SIZE index, one observes significant changes (at the
2.5% level) before and after the event in 10 of 13 cases. Assuming that
the large (small) traders are the relatively low (high) cost traders, the
theory suggests that high (low) cost traders are more sensitive to mar-
gin increases (decreases). Unfortunately, either the assumption or the
theory is faulty, as the empirical support is weak. The theory is sup-
ported in six of the 10 significant cases but in only six of the 13 cases in
which statistical significance is disregarded. Again this-indicates that
there are significant effects on the composition of traders in the market
when altering the margin levels; however, the ability to predict these
effects is limited. Further, there is little evidence supporting the con-
tention that margin increases will drive out the small speculators rela-
tive to all other traders.

D. Effects of Margin Changes on Price Volatility

In this section the relationship between changes in price volatility and
changes in margin requirements is examined. In the theoretical model
it was shown that price volatility was related to the weighted average of
the variances of the traders’ prediction errors. Therefore, as different
traders enter and exit the market the price volatility should change.
The theory suggests that, since we cannot determine which trader
groups will exit (enter) when margin requirements are increased (de-
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creased), the effect on the volatility of prices is indeterminate. Assum-
ing that increased speculative activity leads to less stable prices and
that speculators are the first to exit when margin requirements are
increased, then one would expect that changes in margin requirements
and price volatility are inversely related. Alternatively, if one expects
that raising margin requirements will cause traders to exit, leading to a
reduction in volume and a less liquid market, then greater price volatil-
ity will be observed when margin requirements are raised. Finally,
even though traders are sensitive to changes in margin requirements, it
may be the case that the connection between the futures price and the
cash price is so tight that relatively small changes in margin require-
ments have undetectable effects on price volatility. In what follows, I
shall attempt to determine if any of these statements are correct.
Because prices in general were trending up or down prior to the
change in the margin requirement, price volatility and not the price
level was examined. '® Price volatility is calculated in two ways in table
4. First, volatility is measured as the 25-trading-day average of the
square of the day-to-day change in the log of the closing price:"’

24
VOLATILITY = ) [log(P,) — log(P,— )’
i=1
Included as well is the open, high, low, and close (OHLC) volatility
index, which utilizes information on opening, high, low, and closing
prices. This index was derived by Garman and Klass (1980, p. 74) to
serve as a more efficient measure of volatility by including more of the
available information on prices than the close-to-close estimate. Its
greater efficiency means that fewer days are needed to obtain a good
estimate of the volatility. The OHLC volatility index is calculated us-
ing the following formula:

OHLC = 0.511 (u — d)* — 0.019[c(u + d) — 2ud] — 0.383¢%,
where

u = log(HIGH) — log(OPEN),
d = log(LOW) — log(OPEN),
¢ = log(CLOSE) — log(OPEN).

This measure has an obvious defect for, if the market opens and
closes up or down the limit (with the high and low prices equal to the
opening price), OHLC equals zero. Fortunately, this was not a prob-

16. 1 used the prices for the contract closest to delivery unless part of the interval fell
in the maturity month. If this were the case, I used the prices for the contract next closest
to maturity.

17. 1 also performed the test for 15-trading-day intervals before and after the margin
change. The results were almost identical.
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TABLE 4 Nearby Price Volatility Measures Averaged for 25 Trading Days before
and after Margin Changes (%10~ %)

Absolute Price
Changed Squared OHLC Volatility Index

Market and Episode Before After F-stat Before After t-stat

CBT wheat:
October 20, 1977* 1.29 1.24 1.04 81 .88 -.76
June 21, 1979 5.10 5.40 1.06 2.82 3.81 =1.55
January 11, 1980 1.86 2.20 1.18 1.10 231 =2.33
June 17, 1981* .95 2.06 2.17 72 1.35 =257
Feeder cattle:
March 27, 1978 2.17 1.60 1.36 1.08 95 A7
March 26, 1979 1.26 1.33 1.05 ) 93 -1.16
July 6, 1981* 1.05 1.39 1532, 68 81 19
Pork bellies:
March 27, 1978 4.60 4.23 1.09 2.85 2.04 1.01
August 23, 1978 5.61 4.30 1.30 3.58 2.91 .37
June 25, 1979* 8.17 10.69 1.31 6.51 7.15 —-1.28
U.S. Treasury bonds:
May 25, 1979* A2 .18 1.58 06 12 —-3.74
February 26, 1980 2.56 2.63 1.03 1.61 2.15 =219
June 3, 1980* 1.66 1.32 1.26 1.34 1.32 =35

Note.—Asterisks denote margin decrease; otherwise, margin was raised.

lem in the sample period. Garman and Klass (1980, p. 74) also derive a
theoretical measure that combines both interday and intraday prices;
however, the estimates I calculated using their formula appear incor-
rect, so I have omitted them from this study.

The F-statistics presented in table 4 indicate whether the ratios of the
before and after mean squared absolute percentage changes in price are
different from one. The -statistics for the OHLC volatility index come
from the Wilcoxon rank-sum test and are used to determine whether
the before and after means are different. This nonparametric test was
used because the distribution of OHLC has yet to be determined.

The results is table 4 indicate that there is little, if any, relationship
between margin changes and price volatility. In only four of 13 cases is
there a significant change in OHLC (at the 2.5% level). In only one of
13 cases is there a significant change (at the 5% level) in the squared
absolute price change.

There is no support for any of the hypotheses that predict a system-
atic relationship between margin changes and price volatility. In only
seven of 13 cases for the change in price and eight of 13 cases for the
OHLC index does the mean volatility decrease (increase) when the
margin is increased (decreased). Additionally, if one compares tables 3
and 4, they will be unable to find any significant relationship between
changes in the relative proportions of different trader groups and
changes in price volatility.
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IX. Conclusion

In this paper a model of trader behavior was derived that demonstrates
that the level of margin required of a trader plays an important role in
the individual's investment decision. It was shown theoretically that
margin levels play an important role in determining contract demand,
the price level, and the volatility of prices. In the empirical section,
changes in margin requirements were shown to affect only the activity
in and the composition of the futures market. Therefore, at their pres-
ent levels, margin requirements do not cut the strong link between the
spot and the futures markets, and margin changes seem unrelated to
price performance.

The empirical results also support the contention that margin re-
quirements impose costs on traders. If margin levels were irrelevant to
trader decisions, then changing them would have no effect on open
interest, volume, and the composition of traders. Because they impose
costs on traders, exchanges wish to keep them as low as possible to
guarantee that the markets remain liquid.

Unfortunately, these results cannot be generalized to state that there
is no level of margin (however high) that will have only minor effects
on trading and price performance. In fact, the kinked demand curve
demonstrates just the opposite. These markets are in a delicate bal-
ance, and margin changes affect overall activity. However, because
changes in margin requirements may have offsetting effects on both the
short and the long traders, the small margin changes examined here do
not seem to significantly affect price performance. However, if margins
are increased to very high levels, certain trader groups will be driven
from the market, making the market thinner. This will result in a mix of
trader groups that is less continuous in terms of price expectations.
With the thinly traded market, margin changes might then cause drastic
or discontinuous changes in the composition of the market with the
result being less stable futures prices.'®

Therefore, if futures margin requirements are increased by 900%
(from 5% to 50%), there may be major effects on both composition and
price performance when the margins are initially changed. Addition-
ally, because of a thinner market, subseq ller ch in mar-
gin requirements may find their effects amplified.

Exchange officials are quick to point out that margin requirements
are used as performance bonds only and that they are not utilized as a
tool to alter the composition of the market (e.g., drive out certain
groups like small speculators). This paper would support such an ap-
proach since it was shown both theoretically and empirically that a
priori estimates of the effects of margin changes on composition are

18. Heal (1984), using a portfolio approach to modeling trader behavior, also shows
that changes in margin can have discontinuous and destabilizing effects on futures prices.
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equivalent to coin tossing. Therefore, margins should be used only as a
mechanism to prevent trader default. They should be kept low enough
S0 as not to inhibit trade. They are an inappropriate tool to drive out
speculators who are supposedly causing unwarranted price fluctua-
tions. If this action is desired by a regulator or an exchange, then direct
action should be taken (e.g., liquidation-only orders, variable position
limits, and so on).

Finally, it is important to understand that the margin changes, at
least the increases, examined in this paper resulted from internal
changes in the underlying conditions in the specific markets. A discus-
sion of federal regulation of margin levels should focus on exogenous
changes. These changes are made for reasons unrelated to changes in
the conditions of the underlying commodity market. The purpose of
these changes would most likely be related to general economic policy,
such as selective credit controls, the fight against inflation, or the re-
duction in interest rates, to name a few. Even though the analysis
above dealt with internally derived changes, the major implications are
applicable to outside changes as well. Legislators must consider that
outside changes might have significant effects in both the futures and
the spot markets (where internally derived changes seem only to affect
the futures market) and might lead to a disruption in the processes
determining the prices in both markets.

Is any regulation of margin levels necessary? This paper suggests
that regulation of margin levels to reduce excessive speculation is un-
necessary and unwise. The issues remaining include the level playing
field and cutthroat competition among the exchanges and the other
financial institutions. These issues are dealt with in Figlewski (1984)
and Hartzmark (1985). Overall, it seems clear that federal regulation of
margin requirements is unnecessary.
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