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Do Margin Requirements
Matter? Evidence from U.S.
and Japanese Stock Markets

The October 1987 stock market crash has prompted
regulators to seek out policy tools that can control
abrupt stock price changes and market volatility. The
sudden 23 percent drop in stock prices in a single day
was a reminder that the market is often dominated by
investors whose actions may violate economists’ rules
of rational behavior. One possible curb on volatility and
“irrational” speculation that has recently generated
some interest is the use of margin requirements. This
article considers whether margin requirements are in
fact an effective policy tool. It reviews the evidence on
the relationship between margin rules and volatility in
the United States and offers new evidence drawn from
the Japanese experience with margin requirements.
The function of margin requirements in the stock
market is to restrict the amount of credit that brokers
and dealers can extend to their customers for the pur-
pose of buying stocks.? The U.S. Congress first
imposed official margin requirements on stock transac-
tions in 1934, after a period of great turbulence in the
stock market. Congress believed that the margin
restrictions would rid the market of highly leveraged
speculators and hence lead to greater stability. The
Federal Reserve, given jurisdiction over the appropri-
ate level of margin requirements, changed the official
margin requirement twenty-two times between 1935
and 1974 in response to what it perceived as excessive
specuiation (or the lack of sufficient speculation) in the
market. In the last fifteen years, however, the Federal
Reserve has effectively suspended the use of margin

For example, an official margin reguirement of 60 percent implies
that an investor can only borrow up to $40 in order to buy a stock
worth $100.
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requirements as a policy tool.

The etfect of margin requirements on the U.S. stock
market has been the focus of many empirical studies.
Most earlier studies concentrated on the effect of mar-
gin requirements on the level of the market: they found
that increases in margin requirements decreased stock
prices while decreases in margin requirements boosted
stock prices, although both effects were weak.2 Only
two of the earlier studies, one by Douglas (1969) and
another by Officer (1973), concentrated on stock mar-
ket volatility.2 Both authors found a negative associa-
tion between the level of official margin requirements
and stock market volatility. Recently, one of the authors
of this Quarterly Review article corroborated the find-
ings of Douglas and Officer and extended the analysis
by examining excess volatility — volatility that cannot
be explained by the variability of the economic environ-
ment —and fong-run deviations of stock prices from
their fundamental values. He concluded that in periods

2See Jacob Cohen, “Federal Reserve Margin Requirements and the
Stock Market,” Journal of Financial and Quantitative Analysis,
September 1966, pp. 30-54; James Largay, "100% Margins:
Combating Speculation in Individual Security issues,” Journal of
Finance, September 1973, pp. 973-86; and Dudley Luckett, “On the
Effectiveness of the Federal Reserve's Margin Requirement,” Journal
of Finance, June 1982, pp. 783-95. Luckett finds that investors’ equity
in their margin accounts with brokers is affected negatively by a
change in margin requirements. For further references, see Gikas
Hardouvelis, “Margin Requirements, Volatility, and the Transitory
Component of Stock Prices,” Federal Reserve Bank of New York,
Research Paper no. 8818, to be published in the September 1990
American Economic Review.

3George Douglas, “Risk in the Equity Markets: An Appraisal of Market
Efficiency,” Yale Economic Essays, Spring 1969, pp. 3-45; and

R. Officer, “The Variability of the Market Factor of the New York Stock
Exchange,”" Journal of Business, vol. 46 (July 1973), pp. 434-53.
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of high margin requirements and in periods when mar-
gin requirements increase, excess volatility is low and
deviations from fundamentals tend to subside.*

These empirical findings have sparked a number of
new studies disputing the effectiveness of margin rules.
These studies question the extent of the negative
effect of margin requirements on actual volatility but do
not address the findings about the reduction of excess
volatility and long-run stock price deviations from
fundamentals.5

The existence of such distinctly different points of
view on the effectiveness of margin rules is partly
attributable to the small sample that is available for
empirical analysis —a total of twenty-two changes in
margin requirements. Because of the small sample
size, the negative association between margin require-
ments and stock market volatility cannot be estimated
very precisely. Hence, the evidence is not sufficiently
strong to alter some economists’ belief that regulatory
restrictions on the stock market are ineffective.

This article seeks to remedy the small sample prob-
lem and expand the available evidence by examining
the Japanese experience with margin requirements.
While margin requirements in the U.S. market changed
twenty-two times over the last fifty-five years, margin
requirements in the Japanese market changed over
one-hundred times in the last thirty-five years. The
more frequent margin changes in Japan provide con-
siderable statistical power that should shed light on the
contested effectiveness of margin regulation. Further-
more, Japanese authorities, unlike their U.S. counter-
parts, administer margin requirements very actively
even today. Hence the recent Japanese experience
with margin requirements may provide significant addi-
tional information about the contemporary impact of

4Gikas Hardouvelis, "Margin Requirements and Stock Market
Volatility,” this Quarterly Review, Summer 1988, pp. 80-89; and
"Margin Requirements, Volatility, and the Transitory Component of
Stock Prices.”

5See G. William Schwert, “Business Cycles, Financial Crises and
Stock Volatility,” University of Rochester, William Simon Graduate
School of Business, Working Paper no. 88-06, October 1988;

David Hsieh and Merton Miller, *Margin Regulation and Stock Market
Volatility,” Journal of Finance, vol. 45 (March 1990), pp. 3-30; Pau!
Kupiec, “Initial Margin Requirements and Stock Returns Volatility:
Another Look,” Journal of Financial Services Research, vol. 3
(November 1989), pp. 287-30t; Richard Roll, “Price Volatility,
International Market Links, and Their implications for Regulatory
Policies,”” Journal of Financial Services Research, vol. 3 (November
1989), pp. 211-46; Michael Salinger, “Stock Market Margin
Requirements and Volatility: Implications for Regulation of Stock Index
Futures,” Journal of Financial Services Research, vol. 3 {November
1989), pp. 121-38; Raman Kumar, Stephen Harris, and Don Chance,
"The Differential Impact of Federal Reserve Margin Requirements,”
Virginia Polytechnic Institute, November 1988, mimeo. For a response
to these arguments, see Gikas Hardouvelis, “Commentary: Stock
Market Margin Requirements and Volatility,” Journal of Financial
Services Research, vol. 3 (November 1989), pp. 139-51.

margin policy.

The article is organized as follows: We begin by pre-
senting the theoretical link between margin require-
ments and volatility and then review the recent
evidence on the effects of margin recuirements on the
volatility of U.S. stock prices. The next three sections
shift the focus to Japan. First, we review some institu-
tional characteristics of the Japanese stock market and
describe the regulation of margin trading. Next we esti-
mate the average relationship between changes in
margin requirements and changes in the momentum of
stock prices over the sample period from 1951 through
1988. Finally, we extend the analysis to daily stock
price volatility. The article concludes with a summary
of our principal findings.

Margin requirements and volatility:

is there a precise theoretical link?

Economic theory does not posit an exact and unam-
biguous link between margin requirements and vol-
atility but does suggest that an increase in margin
requirements is likely to lower excess volatility. In order
for margin requirements to reduce excess volatility,
they must impose a binding constraint on the market
activities of investors, and they must primarily restrict
the behavior of destabilizing speculators.

The first of these requirements would be met if the
alternative sources of credit available to investors for
the purpose of investing in stocks were more costly. In
this case, margin requirements — official quantity ceil-
ings on the cheaper broker-dealer funds —would con-
strain the amount of total borrowing for the purpose of
investing in stocks. This constraint would affect the
equilibrium price in the market. In particular, one
expects to observe that margin requirements bind dur-
ing periods when financial markets are not fully devel-
oped and alternative sources of credit are scarce or
when the overall supply of credit in the economy is
tight.

Many economists would argue, however, that even if
margin requirements have a binding effect on investors,
such an effect is short-lived. Smart investors who like
to obtain financial leverage in order to invest in stocks
can find alternative sources of credit at no extra cost in
the long run and hence undo the constraining effect of
the increase in margin requirements.®¢ This argument is
only partly persuasive, however. In a dynamic market
with new entrants and exitors every period, even a con-

6For a related argument, see Michael Goldberg, “The Relevance of
Margin Regulations,” Journal of Money, Credit and Banking, vol. 11
(1985), pp. 521-27. Hardouvelis {*Margin Reguirements, Volatility, and
the Transitory Component of Stock Returns,” Tables 5b, 6¢) does
present evidence consistent with the view that in the period
immediately following a margin increase, the effects of margin
requirements are stronger.
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stant level of margin requirements can reduce the
amount of leverage of the new entrants and conse-
quently affect the price fluctuations in the stock market.

The second requirement if margin requirements are
to reduce excess volatility is that their force be felt pri-
marily by destabilizing speculators. Finance theory
suggests that the less risk-averse investors hold more
stocks and less cash in their portfolios and are likely to
lever themselves through the use of broker-dealer mar-
gin credit. Hence it is the aggressive, risk-prone inves-
tors that will be affected by the imposition of margin
requirements. If the same aggressive investors are
influenced by waves of optimism and pessimism and do
not pay proper attention to economic fundamentals,
they will create unnecessary market volatility. This vol-
atility can be reduced by the imposition of margin
requirements.

Economists who reject the view that an increase in
margin requirements decreases destabilizing specula-
tion and market volatility argue that the market is domi-
nated by rational investors and that speculation by
rational investors is a stabilizing force overall. In their
opinion, increasing margin requirements is harmful to
the market. An increase in the cost of investing in
stocks will lead to reduced participation in the market
by rational investors, less liquidity, and ultimately,
higher volatility.

The question whether speculation —even by rational
investors —is stabilizing or destabilizing cannot be
resolved theoretically. Economists have constructed
models in which speculation can either stabilize or
destabilize prices.” It follows that the effect of margin
requirements on excess market volatility also cannot
be determined theoretically and will require some form
of empirical test.

Margin requirements in the U.S. stock market:

a review

The evidence from the cash market

We now turn to a brief summary of the U.S. stock mar-
ket experience with margin requirements. Chart 1 illus-
trates the momentum of stock prices before and after
an increase in margin requirements. Chart 2 repeats
the same analysis for a margin decrease. For each
business day, the charts show the total return exclud-
ing dividends — average geometric daily capital gain or
loss — obtained by investors who buy the portfolio of
stocks in the Standard and Poor’s 500 index on the
fortieth business day before the margin change and
subsequently sell the same portfolio of stocks k busi-

7See, for example, Oliver Hart and David Kreps, "Price Destabilizing
Speculation,” Journal of Political Economy, voi. 94 (October 1986),
pp. 927-52. Hart and Kreps show that rational investors can
destabilize prices.

o mmwm an Increase in Margin Requirements

S&P Composite Mean Geometric Retu‘rn from Forty Days before Margin Change *

0.15
0.10—
Day before margin increase
onsllll!llll;l‘lllllllll||l,llllllllllll!llllllll|lllllllllllllI‘lllllllll‘IllIIllIllllllJ
25 20 S0 150 5 10 20 25 30 35 40 4 50 - 55 60
e ) ~ Number of days from margin

* First fiteen obeervations wers arratic and frequently fell off the scale; they are not shown in this chart.

18 FRBNY Quarterly Review/Winter 1989-90

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ness days later (k = 15, ..., 100), that is, R, = (SPy 40/
SP_45)V*-1, where SP denotes the Standard and Poor’s
index. The return of a business day k is estimated as
the arithmetic average of individual returns across the
eleven historical margin increases (Chart 1) or the
eleven historical margin decreases (Chart 2). Chart 1
shows that margin requirements increase following a
period of rising stock prices and that after the increase
in margin requirements, stock prices decline slowly.
Chart 2 shows that margin requirements decline long
after the market falls and rebounds and that after the
decrease in margin requirements, stock prices continue
to increase. Overall, the evidence is consistent with an
interpretation that margin requirements affect the
movement of the market in the desired direction.

Most earlier studies of margin requirements concen-
trated on the market responses shown in Charts 1 and
2 and argued that these responses were economically
and statistically insignificant. Observe that the evi-
dence is particularly weak in Chart 2: the margin
decrease does not occur until after the market
rebounds, so it is unclear whether the margin decrease
pushes prices up or the market simply follows its own

Chart 2

upward momentum. Recent research, however, has
shifted attention to the volatility of the market as
opposed to the level of the market. The question asked
is: Have margin requirements prevented the occurrence
of unusual swings in stock prices? After all, one of the
basic aims of margin regulation in the 1930s was to
prevent the so-called pyramiding-depyramiding process
in stock prices that was thought to result from the high
degrees of leverage available to investors through
broker-dealer loans. Congress believed that official
margin requirements would restrain excessive specula-
tion and reduce large unjustified stock price
fluctuations.

One way to capture long swings in stock prices is to
calculate the standard deviation of stock returns over a
horizon long enough to allow the pyramiding-
depyramiding process to run its course —a horizon, for
example, of one year. The summer 1988 issue of this
Quarterly Review presented evidence of statistically
and economically significant negative association
between the level of margin requirements and this
measure of volatility. Of course, volatility per se is not
a measure of speculative excess; part of the observed
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stock market volatility is due to the variability of the
fundamental determinants of stock prices.

The Quarterly Review article did not present evi-
dence of the association between margin requirements
and excess volatility, that is, volatility that cannot be
explained by the variability of the economic environ-
ment. The study on which this article was based, how-
ever, showed that periods of high or increasing margin
requirements are associated with lower excess vol-
atility and smaller deviations of stock prices from their
tundamental values.®8 Here we present an example that
gives a flavor of these findings.

The example draws on the empirical observation that
an increase in current price-dividend ratios is followed
by a decrease in stock returns over a period of three
months to five years.® Two alternative hypotheses are
proposed to explain this negative correlation. The first
hypothesis assumes that the market is often subject to
destabilizing specuiation. It runs as follows: A high
price-dividend ratio reflects an overvaiued market.
Later, stock prices fall, lining up closer to fundamen-
tals, and this movement generates a negative return.
The second hypothesis assumes a rationally priced
market and asserts that a high price-dividend ratio is
due to a low risk premium. The low subsequent stock
returns simply reflect a low reward for the small amount
of risk that market participants rationally expected to
assume. It turns out that the size of the negative cor-
relation between price-dividend ratios and subsequent
stock returns varies with the level of margin require-
ments. The negative correlation is weaker in periods of
high margin requirements and in periods when margin
requirements increase. This evidence suggests two
possibilities: high or increasing margin requirements
reduce the degree of mispricing in the market and
hence the long-term excess volatility that is generated
by the presence of irrational price swings; or, high or
increasing margin requirements reduce the perceived
risk in the market. Under either interpretation, higher
margin requirements are effective.

Recent studies responding to these volatility results
have concentrated on the negative association
between margin requirements and actual volatility
rather than on the evidence of a relationship between
margin requirements and excess volatility.'© In general,

8See Hardouvelis, "Margin Requirements, Volatility, and the Transitory
Component of Stock Prices."”

9tugene Fama and Kenneth French, "Dividend Yields and Expected
Stock Returns,” Journal of Financial Economics, vol. 22 (October
1988), pp. 3-25.

103ee the Appendix for a brief summary of these studies and a
discussion of their relevance. A detailed response to the studies is
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the commentators do not disagree with the presence of
an overall negative association between margin
requirements and volatility, but they believe that such
an association is not robust enough to justity the use of
margin requirements as a tool for controlling market
volatility. Unfortunately, the few historical episodes of a
change in margin requirements provide very little sta-
tistical power for even the most carefully designed test
of the effectiveness of margin requirements. The only
way to obtain a decisive test is to examine other econ-
omies or other markets where margin requirements are
administered on a more frequent basis.

Can futures data be used to examine the effects of
margin requirements on volatility?

Margin requirements have been imposed on the Stan-
dard and Poor’s 500 futures contract since its inception
in 1982. The initial margin, a fixed dollar amount per
contract, is designed to minimize the probability of
default by any single investor and thus to ensure the
smooth functioning of the market. In setting the appro-
priate amount of margin, the exchange’s margin com-
mittee takes into account the expected future volatility
of futures prices so that the margin money will be suffi-
cient to cover losses arising from a single day’s
unusual price fluctuation.

Futures margin requirements are substantially lower
than the cash market margin requirements, and for this
reason, the current policy debate on the appropriate
level of margin requirements has focused on futures
margins. The question of immediate regulatory concern
is whether an increase in futures margins would
decrease stock market volatility. This question is hard
to answer with direct empirical evidence, however,
because futures margin requirements have changed
only eight times since 1982 and three of these changes
occurred in October 1987 following the stock market
crash. In fact, the few changes in futures margin
requirements provide even less statistical power for
testing the hypothesis that margin requirements affect
volatility than do the cash market margin changes.

Another problem in correlating stock market volatility
with futures margins could not be solved even if a large
number of futures margin changes had taken place. The
margin committee increases futures margins in anticipa-
tion of an increase in volatility and revises its expecta-
tions of future volatility based on what happens to current

Footnote 10 continued
contained in Hardouvelis, “Commentary: Stock Market Margin
Requirements and Volatility.”

1See the summer 1988 Quarterly Review articles by George Sofianos,
“Margin Requirements on Equity Instruments,” pp. 47-60, and Arturo
Estrella, "Consistent Margin Requirements: Are They Feasible?”
pp. 61-79.
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volatility relative to the past. Consequently, there is a
built-in positive correlation between margin changes
and volatility changes that reflects a causal link from
volatility to margin changes. For example, four of the
eight futures margin changes occurred over a two-
month period following the stock market crash of Octo-
ber 1987. Volatility increased after the crash, and sub-
sequently the exchanges increased margin
requirements three times in October 1987. Then, when
volatility began to decline in late November, the
exchanges apparently revised their volatility estimates
downward and decreased margin requirements in mid-
December. Thus, any study that attempts to correlate
futures margins with volatility would be biased in favor
of a positive association.’2 Such a bias does not exist
in cash market margin requirement studies. In the cash
markets, the authorities have traditionally responded to
run-ups and rundowns of prices but not to daily
volatility.

Since futures markets cannot provide reliable evi-
dence to test the effects of margin requirements on
destabilizing speculation, we look next to foreign cash
markets in which authorities follow an active margin
policy. Of the markets in this group, the Japanese mar-
ket is the logical choice for analysis because it is the
largest foreign stock market in terms of both cap-
italized value and trading volume.

Margin requirements in Japan:

the regulatory structure

Institutional structure of the Tokyo Stock Exchange
Japan currently has eight stock exchanges and a small
over-the-counter market. The Tokyo Stock Exchange
(TSE) is the largest of the exchanges and has gained
significance over time. The TSE’s share in stock trad-
ing increased from 56 percent in 1950 to 86 percent in
1988.13 The average daily volume in 1988 was 1,035
million shares, worth 1,045.9 billion yen (about $7.7 bil-
lion).'4 By comparison, the New York Stock Exchange
(NYSE) has a volume of 161 million shares with an
approximate value of $5.4 billion. Financial institutions
own 44.6 percent of the shares at the TSE, business

12Gee, for example, Paul Kupiec, “Futures Margins and Stock Price
Volatility: 1s There a Link?" Board of Governors of the Federal
Reserve System, December 1989, mimeo. Kupiec's analysis suffers
from an additional problem because he correlates volatility with the
margin requirement expressed as a percent of the value of the
futures contract. This correlation is dominated by the positive
association between the inverse of the stock price level and volatility,
an association which is observed in the data even before the
establishment of futures markets.

13See Shinji Takagi, "The Japanese Equity Market: Past and Present,”
Journal of Banking and Finance, vol. 13 (1989), pp. 537-70.

14See the 1983 Tokyo Stock Exchange Fact Book.

corporations 24.9 percent, securities companies 2.5
percent, the government 0.8 percent, individuals 23.9
percent, and foreigners 3.6 percent. Individual stock
ownership has declined relative to the ownership of
financial institutions and business corporations over
time.

The TSE divides listings into two categories. The first
category, termed the “First Section,” encompasses list-
ings of the largest companies. New companies are
usually classified in the “Second Section.” At the end
of each business year, the exchange reviews all stock
listings. Qualified Second Section companies are
moved up to the First Section, and First Section com-
panies that fail to meet the appropriate criteria may be
relegated to the Second Section. Foreign stocks are
treated according to different criteria and are classified
in the “Foreign Section.” At the end of October 1989,
1,705 stocks were listed on the TSE. Of these, 1,156
were listed on the First Section, 433 on the Second
Section, and 116 on the Foreign Section.'s

The TSE and the other Japanese stock exchanges
are best described as auction markets. Their micro-
structure is quite different from American and British
exchanges, in which specialists act as market makers.
There are market makers in Japan, called saitori, but
they are not allowed to trade on their own account.
Currently, there are 4 saitori members and 114 regular
members at the TSE. Regular members are brokers
and dealers who can trade on behalf of their own
accounts or their customers’ accounts. All orders are
placed by regular members and are handled by the
saitori members, who execute orders according to well-
specified auction rules. Stock trading takes place
between 9:00 a.m. and 11:00 a.m. and between 1:00
p.m. and 3:00 p.m.

Although the most commonly cited index for the TSE
is the Nikkei-Dow, the Japanese counterpart of the
Dow-Jones index, a more comprehensive index is the
Tokyo Stock Price Index (TOPIX). The TOPIX reflects
all stocks traded in the TSE. It was introduced on July
1, 1969, and has been computed retroactively to May
1949, when trading began at the TSE. In our data anal-
ysis we use the TOPIX of the First Section stocks.

Until very recently, the TSE had no futures trading in
stocks. On September 3, 1988, the TSE introduced
trading in futures contracts based on TOPIX. As in the
United States, these contracts carry very low margin
requirements relative to the margin requirements in the
cash markets and hence represent a cheaper method
of leveraging. The introduction of futures contracts
does not affect our empirical analysis, which focuses
on cash market margin requirements. The last margin

15The source is private correspondence with officials of the TSE.
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change in the cash market that we examine occurred in
June 1988, three months before trading began in the
futures market.

Margin finance16

Finance companies play a major role in margin trans-
actions. These companies were created by the Bank of
Japan and the Ministry of Finance in 1950 to provide
badly needed liquidity. The largest finance company is
Japan Securities Finance Company (JSF), which is pri-
vately owned and handles margin transactions settled
on the TSE. JSF borrows funds in the call market and
from member firms and banks, and provides funds to
securities houses; the securities houses then filter the
funds to individual investors who purchase stocks on
margin. JSF also lends stock certificates to securities
houses, which subsequently make the certificates avail-
able to customers who wish to short sell on margin.

In the 1950s and 1960s, JSF dominated the market
for margin finance. However, by the early 1970s Japan’s
four largest security houses — Nomura, Nikko, Daiwa,
and Yamaichi —had improved their financial positions
and obtained direct bank loans at interest rates lower
than those offered by JSF. Their new ability to borrow
from direct sources and their improved profitability
enabled the big security houses to finance a growing
portion of their margin clients internally. Since then,
JSF’s share in margin financing has dropped, although
it continues to be the main source of funds for medium
and small security houses.

At the end of October 1989, margin transactions rep-
resented 16.5 percent of all the “regular way” volume
transactions.’” In 1987 and 1988 the corresponding
percentages were 16.7 and 19.6, respectively. These
percentages are slightly below those of the early
1980s. The recent relative decline in margin trading
may be partly attributed to the declining share of indi-
vidual investors and to the greater activity of foreign
investors, who are only allowed to deal on a limited
margin basis.

Margin regulation
Margin regulation in Japan is broadly similar to mar-

18The information in this subsection and the following subsection
comes from a variety of sources, the most important of which is
private correspondence with TSE officials. See also Stephen Bronte,
Japanese Finance: Markets and Institutions, Euromoney Publications
Limited, London, 1982; Securities Markets in Japan, Japan Securities
Research Institute, Tokyo, 1986; and Tokyo Stock Exchange Fact
Book, 1989.

7AIl market orders are considered “regular way” unless otherwise
specified. A reguiar way transaction is settled through the clearing
department of the exchange on the third business day following the
day of contract.
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gin regulation in the United States but has some spe-
cial features of its own. Margin transactions were
introduced in 1951, two years after trading began at the
TSE. Originally, the margin loan had a maximum term
of thirty days, but later the maximum term was
extended to three months and then to six months.1®
The total interest on margin loans has an unusual fea-
ture: Customers who purchase securities on margin
pay the quoted interest rate on the full amount of the
stock transaction, not on the amount of the actual
loan.™® If customers continue to hold the stock after the
expiration of the margin loan, the terms of the margin
loan are recontracted. Customers who sell short bor-
row the securities from the brokers. Brokers keep the
cash they receive from selling the securities on behalf
of their customers and pay the customers interest. The
interest rate received by margin short sellers is typ-
ically 4.5 percentage points below the interest rate
paid by margin borrowers.

Margin regulation in Japan, as in the United States,
specifies both initial and maintenance margin require-
ments. Initial margin requirements can be fulfilled by
depositing either cash or securities. The securities can
be either bonds or stocks. If the margin requirement is
60 percent and the investor chooses to deposit cash as
collateral, the required amount of cash is 60 yen per
100 yen transaction. However, if the investor chooses
to deposit securities in lieu of cash as collateral for the
100 yen loan, the market value of the required securi-
ties will be larger than 60 yen. Japanese authorities
discount the market value of securities by a certain
percentage, which is called the “loan value.” For
instance, if the loan value on collateral stocks is 70
percent, the investor is required to deposit stocks with
a minimum market value of 60/.7 = 85.71 yen. The
loan value varies with the type of security: 95 percent
for government bonds, 90 percent for government-guar-
anteed bonds, 85 percent for other bonds, and 80 per-
cent for convertible bonds. Stocks have a lower loan
value than bonds. The loan value of stocks has varied
over time but the loan value of bonds has remained
constant.

Initial margin requirements are imposed only at the
time of the transaction. After the transaction, the mar-
gin requirements become less strict and are called
maintenance margins. In Japan, maintenance margins
specify that the customer’s capital with the broker must

18See Shinji Takagi, “The Japanese Equity Market: Past and Present.”
Note that the U.S. authorities, unlike their Japanese counterparts, do
not regulate the maturity on the margin plan.

19This requirement implies that the lower the amount of the loan, the
higher the interest rate. Hence, if investors decide to use margin
borrowing, they have an incentive to maximize the amount of
borrowing.
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always be larger than 20 percent of the price of the
stock at the time it was originally bought or sold on
margin. If the customer’s capital drops below the desig-
nated minimum of 20 percent, margin calls will occur.
For example, if a customer bought a stock worth 100
yen and deposited 60 yen as collateral, the price of the
stock could fall to 60 yen without triggering a margin
call, but a further price drop below 60 yen would cause
an immediate margin call. The 60 yen new market price
implies an unrealized loss of 40 yen; hence the cus-
tomer’s capital with the broker becomes 20 yen, or
exactly 20 percent of the original price of 100 yen.20
Although the official initial margin requirement has

20When investors deposit securities in lieu of cash, margin calls can
also occur if the collateral security declines in value. Suppose the
loan value is 70 percent for stocks and the customer deposits a
stock worth 60/.7 = 85.71 yen. Assume for simplicity that the price
of the stock bought on margin remains at 100 yen. Then a margin
call will occur if the market price of the collateral stock fails from
85.71 yen to slightly below 28.57 yen, a level that is equivalent to
(28.57)x(.7) = 20 yen of cash.

The calculation of the official maintenance margin is more

complicated when, in addition to the change in the price of the
coliateral stock, a change occurs in the price of the stock that was

Chart3 :
Tokyo Stock Exchange Margin Requirements
o LR i AN

changed many times since 1951, the official mainte-
nance margin requirement has remained at 20 percent.
Of course, brokers and dealers can always impose
more stringent initial or maintenance margin require-
ments on their customers. But data on individual
dealers’ margin requirements, although desirable, are
not available. Our empirical analysis, therefore, will be
based on the historical changes of the official initial
margin requirements.

Chart 3 presents a summary of all margin require-

Footnote 20 continued

originally bought on margin. An increase in the price of the stock
bought on margin does not count as a capital gain in the calculation
of maintenance margins, but a decrease in its price does count as a
capital loss. For example, let us assume that the price of the
collateral stock falls from 85.71 yen to 28.57 yen and that the price
of the stock bought on margin increases from 100 yen to 110 yen.
Despite the unrealized capital gain of 10 yen, margin calls will occur
the moment the collateral stock drops below 28.57 yen, as in the
earlier example. Next, suppose that the price of the stock bought on
margin dips from 100 yen to 90 yen, causing an unrealized capital
loss of 10 yen. In this case, margin calls will occur well before the
collateral stock drops to 28.57 yen. Margin calls will occur when the
price of the collateral stock falls below 42.86 yen, which is
equivalent to (42.86)x(.7) = 30 yen of cash.
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ment changes since the imposition of official margin
requirements in 1951. Initial margin requirements have
varied between 30 and 70 percent; the loan value of
stocks has varied from a discount of 70 percent to a
heavier discount of 50 percent. Only once did the dis-
count value rise to 80 percent. Observe that in the
early to late 1970s, the TSE employed an additional
regulatory restriction on margin loans, a minimum cash
requirement. On two occasions the minimum cash
requirement reached a maximum of 30 percent, but the
more typical requirement was 10 percent. In the frame-
work of our previous example of a margin requirement
of 60 percent and a loan value of 70 percent, a 10
percent minimum cash requirement implies that cus-
tomers have to deposit 10 yen in cash and then choose
between an additional 50 yen of cash or an additional
minimum of 50/.7 = 71.43 yen worth of securities.
Given a positive premium on cash, a positive minimum
cash requirement has the same effect on the market as
raising the margin requirement.21

In addition to imposing all these straightforward mar-
gin controis, the TSE can affect trading on individual
stocks by a number of direct methods. For instance, if
the daily stock price variation or margin activity of an
issue is large, then margin trading can be temporarily
stopped. Clearly, contro!l of individual stocks affects the
volatility estimates of these stocks. |f the affected
stocks carry a large weight in the construction of the
TOPIX, the TOPIX volatility will also be affected. How-
ever, if individual stock restrictions are imposed ran-
domly across time and are consequently uncorrelated
with the decision to change margin requirements uni-
formly for all stocks, the resulting measurement error in
the TOPIX volatility does not create systematic bias in
the estimated effect of margin requirements. It follows
that our subsequent empirical analysis would not be
affected by individual stock manipulations.

The effective margin requirement

The TSE has traditionally used two different methods
to affect investor behavior in the stock market: chang-
ing the initial margin requirement, Mg, and changing
the loan vaiue of stocks, L,, where the subscript t
denotes the business day. To incorporate both tools in
one variable, we define the effective margin require-
ment as the required market value of stocks per unit of
margin loan.22 The effective requirement, M,, is then

21We have confirmed this statement with the TSE.

22The opportunity cost of depositing cash as collateral is larger than
the opportunity cost of depositing stocks. Cash pays no interest
while stocks carry dividends and the potential for appreciation during
the time of the margin loan. Similarly, given the very low interest rate
of bonds, stocks have a greater potential for high returns. Investors
would prefer depositing stocks to depositing cash or bonds as

24 FRBNY Quarterly Review/Winter 1989-90

the ratio of the official margin requirement, M¢, and the
loan value of stocks, L;:

(la) M, = 100 (M¢ / L,).

The above ratio does not take into account the addi-
tional cash-only requirements, C,, which are sometimes
imposed. To incorporate these requirements, we adjust
the definition of the effective margin requirement as
follows:

(1b) My =100 [3 C/L, + (M — Cy/L,

where 8 is a parameter that refiects the extra oppor-
tunity cost associated with cash deposits. In the empir-
ical analysis of the following sections, we arbitrarily
assume that 3 equals 1.5, but we have checked the
sensitivity of the results to different values of & ranging
from 1 to 2. The results are not very sensitive to the
particular choice of 3. To verify this last point, we also
present the results by excluding all cases when C, is
changed. For this purpose we use equation 1a to
describe our effective margin requirement.

Over the thirty-seven-year period from 1951 to June
1988, M, has changed ninety-six times. Of the ninety-
six changes, sixty are changes in initial margin require-
ments alone, seventeen are changes in the loan value
alone, five are minimum cash changes alone, ten rep-
resent simuitaneous changes in initial margin and loan
value, and four reflect concurrent changes in the mini-
mum cash requirement and loan value.

The effect of a change in margin

requirements on Japanese stock prices

We begin by examining the behavior of Japanese stock
prices around the days of a margin change. We ask the
questions: Do margin changes affect the momentum of
the stock market? If they do, does the effect persist in
the 1980s? Charts 4, 5, 6, and 7 provide a first view of
the effects of margin changes. We have partitioned the
sample in the middle of 1978 so that forty-eight margin
changes — changes in M, of equation 1b —occur in the
first part and forty-eight occur in the second part; and
for each subperiod, we present the results for margin
increases and margin decreases separately.

Like Charts 1 and 2 for the U.S. stock market, the
charts for the Japanese stock market plot the total
return excluding dividends — geometric average daily
capital gain or loss —obtained by investors who buy
the portfolio of stocks in the TOPIX on the fortieth
business day before the margin change and subse-

Footnote 22 continued
collateral. Hence, a change in the loan value of stocks is an effective
restriction for most investors and should be taken into account.
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quently sell the same portfolio of stocks k business
days later (k=1, ..., 100).23 The return of a business
day k is the arithmetic average of individual returns
across the historical margin changes (approximately
twenty-four cases per chart).24

The charts show that margin increases occur after a
run-up in stock prices and that, on average, the
moment the increase in margin requirements becomes
effective, the market begins a downward trend. Sim-
ilarly, margin decreases take place following a rundown
in stock prices; on average, the moment the decrease
in margin requirements takes place, the market begins
an upward trend. In each chart we plot a vertical line
on business day -1. Margin requirement changes are
announced after the market closes on business day -1
and become effective for all transactions on business
day 0. Hence, if changes in margin requirements affect
the market, we ought to see a price reversal on busi-
ness day 0. indeed, the peaks in stock prices in Charts
4 and 5 coincide exactly with the market close of busi-
ness day -1, before a margin increase is announced
and implemented; and the troughs in stock prices in
Charts 6 and 7 coincide with the market close of busi-
ness day -1, before a margin decrease is announced
and implemented. This is strong evidence that the mar-
gin changes have a causal role in the observed rever-
sal of price trends. Recall that such an immediate
reversal is not always observed in the U.S. data pre-
sented in Charts 1 and 2.

Comparisons of Chart 4 with Chart 5 and of Chart 6
with Chart 7 show that the quantitative effect of margin
requirements is similar across the two subsamples.
This similarity suggests that margin requirements con-
tinue to be important in today’s financial environment.
Another item of interest is the relatively slow reversal in
stock price trends following a margin change. In an effi-
cient market, one expects full and immediate adjust-
ment towards equilibrium. In the absence of a precise
benchmark for a normal return or normal price level,
however, it is hard to make judgments about market
efficiency.

While the charts show that the effects of margin
requirements are quantitatively very important, they do
not provide evidence on the statistical significance of
the plotted price reversals. The statistical significance
of the observed price reversals can be inferred from
the regression results of Tables 1 and 2. In Table 1, we

23|n Japan, dividends are very small relative to the size of the capital
gain. Their inclusion in the definition of stock return would not alter
our resuits.

243imilar figures were included in Hardouvelis, “Commentary: Stock
Market Margin Requirements and Volatility,” but there the returns
were arithmetic instead of geometric daily averages.

examine the TOPIX return over an interval of twenty-
four days preceding the margin change and a like inter-
val following the margin change. A horizon of twenty-
four business days corresponds approximately to a cal-

Table1

*#Significant at 1
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endar month. We regress the change in the average
geometric daily return on the change in the average
level of M, over each interval, as follows:25

(2) AR; = a5 + ay AM, + u;,

where AR; denotes the change in the average geomet-
ric daily return from before and after the margin
change i, AM, is the change in average level of the
effective margin, and u; is white noise. The regression
coefficients are negative and, indeed, statistically sig-

25We average the individual business day M,’'s over each interval of
twenty-four business days because in some cases another margin
change occurs within these intervals.

Change in Return
. Cash Margin/
Loan Value

28 FRBNY Quarterly Review/Winter 1989-90

nificant. The estimated regression coefficient of
—.0078 for the full sample implies that after the initial
margin requirement increases from 50 to 60 percent
(assuming a typical level of 70 percent for the loan
value and no minimum cash requirements), there will
be a full price reversal in the market equal to
[(.0078) x (10/.7)])/2, or 0.06 percent, each day over a
period of a month. This reversal is equivalent to a
cumulative drop of about 1.44 percent over the month.

The regression coefficient of AM, remains very simi-
lar across the two subperiods, as we expected from the
subperiod responses shown in the charts. Table 1 also
shows that a formal F-test of structural change cannot
reject the null hypotheses of parameter stability.

The second column in Table 1 presents the results of
regressions that exciude the five cash-only margin
changes; the effective margin requirement is defined by
equation 1a. The results do not change.

Table 2 repeats the exercise of Table 1 but considers
a longer horizon of seventy-five business days, or
approximately three calendar months. The purpose of
this exercise is to examine the effects of stock price
swings that may last longer than one month. The
results in Table 2 confirm the price reversals of Table 1:
there is a statistically significant reversal in prices fol-
lowing a change in margin requirements. However, the
size of the reversal — measured in daily returns —is
smaller, approximately one-third the size of the reversal
in Table 1. This finding suggests that the effects in the
three-month intervals before and after the margin
change of Table 2 are primarily due to the effects of
the one-month horizon of Table 1. Apparently, the TSE
responds to a run-up or rundown in prices after
approximately one month and then it requires approx-
imately one month for an almost complete reversal.
The extra two months in Table 2 primarily add noise to
the parameter estimates, reducing the size of the
t-statistics.26

One might argue that the negative correlation
between changes in margin requirements and changes
in stock returns does not reflect a causal relation but
simply the simultaneous response of the TSE and pri-
vate investors to macroeconomic developments or
other third factors. For example, suppose news hits the
market that the Bank of Japan and the Ministry of
Finance have adopted a restrictive policy to counter an
overheated economy that is driving stock prices up. A
fall in the market that coincides with an increase in
margin requirements might stem from the anticipated
negative effect of the future restrictive monetary policy
on the economy and on the profitability of publicly

28|n the horizon of seventy-five business days there is considerable
overlapping between the 96 x 2=192 intervals; this overlap
diminishes the precision of the estimates.
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traded companies, and not from the increase in margin
requirements. |f this interpretation were correct, the
sequence of events would create a spurious negative
association between margin requirements and stock
returns. However, such interpretations cannot withstand
rigorous scrutiny. First, margin requirement changes
are administered by the TSE and are not necessarily
coordinated with other fiscal or monetary measures.
Second, if one estimates a hypothetical TSE margin
response function to information variables, it becomes
clear that macroeconomic variables do not play a vital
role. The only variables that appear to affect the TSE’s
decision to change margin requirements are related to
the stock market directly: unusual stock price trends,
unusual trading volume, the percentage of trading vol-
ume due to margin trading, and so forth.27 Controlling
for such variables in the regressions of Tables 1 and 2
has no effect on the results.

Margin requirements and the volatility of daily
returns in the Japanese stock market

We have seen that margin requirements in Japan can
significantly affect the stock market by reversing a pre-
vious upward or downward trend in prices and that this
impact did not diminish in the 1980s. We now turn to
the issue of volatility. In this article we consider only
actual volatility, leaving for future research the ques-
tions of excess volatility and long waves of stock prices
away from fundamental values. Measuring excess vol-
atility in the Japanese financial and economic environ-
ment can be quite involved and is beyond the scope of
the present article.

The relation between volatility and returns

Recall that in the United States, volatility and the level
of the market are negatively correlated. One explana-
tion of this phenomenon is that high stock prices imply
low debt-to-equity ratios and hence lower risk and vol-
atility. The importance of controlling for the effects of
market level on volatility is discussed in the Appendix.
Thus, before we examine the effects of margin require-
ments on the volatility of Japanese stock returns, we
will want to know if a similar relationship between stock
returns and volatility is present in the Japanese data.

27For a detailed description of a TSE response function, see Gikas
Hardouvelis and Steve Peristiani, "Do Margin Requirements Stabilize
the Market? The Case of Japan,” Federal Reserve Bank of New York,
Research Paper, April 1990. The only macroeconomic variable that
has a statistically significant effect on the probability of a change in
margin requirements is the Bank of Japan discount rate of the
previous month. The relation between the two variables is negative,
implying that the TSE is less likely to increase margin requirements if
the Bank of Japan's discount rate is high. Hence, restrictive monetary
policy cannot explain the negative association between an increase
in margin requirements and a fall in stock prices.

We study the relation between stock returns and vol-
atility using monthly observations on volatility and
returns from 1949 to June 1988. Our monthly measure
of returns, R, is an average of daily returns within the
month. Our monthly measure of volatility, o, is the
standard deviation of the residuals of a second-order
autoregressive model of returns. The second-order
autoregression eliminates the serial correlation in
Japanese daily stock returns. The model is estimated
separately for each month using the daily returns of
that month alone. In addition, to ensure the indepen-
dence of the volatility estimates across consecutive
months, we have eliminated the first two daily returns
from the sample size of each individual month.28 The
results of regressing contemporaneous volatility on
contemporaneous return are as follows:

(3) o, = 0.6417 — 0.3875 R,, R2=0.0762,
(15.389) (—6.178) RMSE =0.0030,

DW=1.154,

m=1, ..., 469

where R2 denotes the coefficient of determination,
RMSE the root mean squared error of the regression,
and DW the Durbin-Watson statistic for serial correla-
tion. The t-statistics are given inside the parentheses
below the estimated coefficients.2® The regression
equation shows that an increase in stock returns of 1
percent is associated with a decline in volatility of 0.39
percent. This negative association is similar to the rela-
tion between volatility and returns in the United States.

Examining the theoretical underpinnings of the nega-
tive relation between returns and volatility is beyond
the scope of this paper. However, the presence of such
a relationship implies that in our regressions of vol-
atility on margin requirements we ought to control for
the size of stock returns. This is especially important
because stock returns are affected by the change in
margin requirements. An increase in margin require-

28This measure of volatility is similar in spirit to the measure used by
Kenneth French, G. William Schwert, and Robert Stambaugh in
"Expected Returns and Volatility,” Journal of Financial Economics,
vol. 19 (1987), pp. 3-29. Their measure takes into account first-order
serial correlations in daily stock returns, while ours takes into
account second-order serial correlation as well. Estimating a single
regression over the entire sample of daily stock returns R, on R,
and R, yields the following results:

R, = 0.000361 + 0.199 R,, —0.032 R, R2=0.038, RMSE=0.0077,
(5.013) (21.4)  (-3.536)  T=11,482

where Rz is the coefficient of determination, RMSE is the regression
root mean squared error, T is the sample size of more than 11,000
observations, and t-statistics are in parentheses.

20Coefficient estimates were obtained by a maximum likelihood method
that corrected for the presence of a fourth-order autoregressive
model of the errors. Note that the reverse regression of returns on
volatility produces a statistically significant negative relation as well.
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ments causes a decrease in stock returns, and the
decline in stock returns may cause an increase in vol-
atility. A failure to account for this relationship would
generate a spurious positive correlation between
changes in margin requirements and changes in
volatility.

Margin requirements and volatility
We now turn to the main theme of this section: the

30 FRBNY Quarterly Review/Winter 1989-90

relation between the change in volatility and the effec-
tive margin change itself in the period surrounding the
margin change. Tables 3 and 4 present the results.
Table 3 employs a volatility measure derived from hori-
zons of twenty-four business days, while Table 4 uses
a horizon of seventy-five days. As in the earlier section,
we use both definitions of the effective margin require-
ment and estimate the various relations over the whole
sample and over two subperiods. We also estimate the

» margin change (in percent). -

“n-‘chg}hgé (in percent)
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of R, in equation 3 above. In fact, we observe that the
a, estimate for the full sample is —1.0218, while the
estimate given by equation 3 is considerably lower at
—.3875. This disparity is expected because the regres-
sions in Table 3 are centered on the ninety-six margin
changes, while the regression of equation 3 uses all

469 uncentered monthly observations. The discrepancy

in the estimated coefficients arises because periods
with margin changes are marked by higher price vol-
atility. For instance, the average monthly volatility for
the seventy-eight months that have at least one margin
change is 0.702; the corresponding figure for the
remaining months is 0.576. In fact, if we estimate the
model given by equation 3 for only those seventy-eight
months with margin changes, the coefficient estimate
becomes —.998, which is more comparable to the esti-
mates of Table 3.

Table 3 shows that both the partial effect—as in
equation 4 —and the total effect of margin require-
ments on volatility are negative. When the change in
margin requirements is the only explanatory variable,
the volatility response is not statistically significant, but
such a relation suffers from omitted variables bias.
When the change in stock returns is included in the
regression in order to obtain a correct specification, the
size of the volatility response to a change in margin
requirements increases substantially and becomes sta-
tistically significant. A regression coefficient estimate of
—.0096 implies that if stock returns are held constant,
an increase in the margin requirements from 50 to 60
percent will cause a decline in the daily volatility of
(.0096 x 14.3/2), or 0.07 percent.

A striking aspect of Table 3 is the increased impact
of margin requirement changes on volatility during the
second half of the sample. The negative regression
coefficients (both total and partial) increase in size
after 1978, and formal tests of structural change reject
the hypothesis of parameter stability. This result is sur-
prising for two reasons. First, Tables 1 and 2 showed
that the effect of margin requirements on the market
momentum did not change in the latter part of the sam-
ple. Second, one would expect to see that margin
requirements had a smaller overall impact on the mar-
ket in the 1980s, a period of increasing deregulation in
the financial markets of Japan.3°0

Table 4 replicates the results of Table 3 using a hori-
zon of seventy-five days. The impact of margin

¥Table 3 also shows that the impact of stock returns on volatility is
higher in the latter subsample. It may be that in the late 1970s and
the 1980s, volatility became more sensitive to many kinds of
exogenous factors, including margin requirements, than it had been
in earlier years. But whatever the explanation for this finding, the
increased sensitivity of volatility to margin requirements in the 1980s
shows that margins rules have gained more importance in recent
years.

32 FRBNY Quarterly Review/Winter 1989-90

changes on volatility is still negative, but the magnitude
is smaller. There are two explanations for the smaller
magnitude. First, margin requirements may have only a
temporary effect on volatility. After a month or so,
investors who create volatility may find ways to avoid
changes in regulatory restrictions. Second, this finding
may be only an artifact of the estimation procedure.
Results obtained using an interval of seventy-five days
are contaminated by severe data overlapping. When
the interval of twenty-four business days is employed,
about fifty of ninety-six episodes have some overlap,
but the overlapping margin changes are primarily in the
same direction and thus logically consistent. When the
horizon of seventy-five business days is used, about
eighty of the ninety-six episodes have some overlap
and many of the overlapping margin changes are in
opposite directions. This blending of margin increases
with margin decreases reduces the power to detect an
association between margin requirements and volatility.

Conclusion

The strength of the negative association between cash
market initial margin requirements and stock volatility
in the U.S. data has recently generated considerable
controversy among academic economists. The evi-
dence is not strong enough to convince those econo-
mists who believe that regulatory restrictions on the
stock market are ineffective. Margin requirements in
the United States have changed only twenty-two times,
a sample too limited to provide a decisive test of the
eftectiveness of margin regulation in calming the
market.

This article shifted the focus to the effects of margin
regulation in the Japanese stock market. In Japan,
margin requirements have changed approximately 100
times during the last thirty-five years, and half of those
changes occurred over the last ten years. Thus the
margin experience in the Japanese market provides an
unusually rich data set in a contemporary financial
environment. Using this data, we found that changes in
margin requirements are quite effective in curbing gyra-
tions in stock prices. Margin requirements affect both
the momentum of stock prices and the daily volatility of
the market. An increase in margin requirements causes
a complete reversal in the previous month’'s upward
trend in stock prices and reduces daily volatility. Con-
versely, a decrease in margin requirements causes a
rebound in a previously sluggish market and increases
daily volatility. Furthermore, we found that margin pol-
icy in Japan has been at least as effective during the
last ten years as it had been in the previous twenty-six
years. The impact on daily volatility is stronger over the
last ten years, a result which is quite surprising.

Recent episodes of unusual stock price fluctuations
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have heightened the need for regulatory methods of
containing volatility. Margin requirements represent one
possible tool for influencing volatility, and the Japanese
experience indicates that they may very well be an
effective tool. Our evidence suggests that researchers
can learn more about the importance of margin

requirements in curbing market volatility by exploring
other important foreign stock markets.

Gikas Hardouvelis
Steve Peristiani
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Appendix: Some Technical Issues Raised by the U.S. Volatility Results (continued)

estimate the effect of the level of margin requirements
on the level of volatility, the Quarterly Review article
made use of overlapping monthly observations and
applied the Newey-West correction of the standard
errors. Hsieh and Miller objected to the use of overlap-
ping data but did not attempt to reestimate the relation
between volatility and margin requirements using non-
overlapping observations. The results do not change
when nonoverlapping annual observations are used
instead of overlapping monthly observations.# Hsieh
and Miller also claimed that the estimated correlation
between the level of volatility and the level of margin
requirements may be spurious and recommended as a
better measure the correlation between the change in
volatility and the change in margin requirements.* They
found that the negative correlation was present in the
first difference specification only when additional control
variables were included in the estimated equation.t
This finding brings us to the interesting question: Which
control variables should appear in the estimated regres-
sion equation?

The Quarterly Review article examined the state-
ments made by the Federal Reserve about its motives
for changing margin requirements. Two variables that
the Fed itself consistently cites in explaining changes in
margin requirements are the recent trend in stock
prices and the recent trend in margin credit.t To avoid
spurious effects on volatility from the variables that
prompt the Fed to respond, we must control for their
variation by including them in the regression. For exam-
ple, it is an established empirical fact that volatility is
low during a bullish stock market and high during a

#See Table 4a in Hardouvelis, “Margin Requirements, Volatility,
and the Transitory Component of Stock Prices."

*They justify their use of first differences by pointing to the
high serial correlation in volatility when overlapping data are
used. However, given the data overlap, such a correlation is
very typical and does not justify using first differences. To see
whether volatility has a unit root, one has to examine
nonoverlapping data.

t1In Table 4c¢ of Hardouvelis, "Margin Requirements, Volatility,
and the Transitory Component of Stock Prices,” the twenty-two
instances when the margin requirement changed are isolated
and then the change in volatility is regressed on the change
in margin requirements. The correlation of margin
requirements is statistically significant only when additional
control variables appear in the regression,

11See Board of Governors of the Federal Reserve System,
Annual Report, various issues.

bear market.§§ Since stock prices are high before a
margin increase and low thereafter, it is possible to
observe a spurious positive association between vol-
atility and margin requirements.

Hsieh and Miller questioned the inclusion of lagged
growth of margin credit in the regression equation,
despite the fact that lagged margin credit growth was a
main indicator for changing margin requirements.| ||
Their analysis makes it clear that from their perspective
the proper specification is a general simuitaneous equa-
tions system. Such a system would allow for margin
requirements to have an effect on both margin credit
and volatility and for margin credit to have an effect on
volatility and margin requirements. The authors did not
attempt to estimate such a system, however, and thus
the original single equation specification employed by
Hardouvelis remains the most complete specification in
the literature so far.

Others also raised the issue of margin debt, though in
a different context. Salinger claimed that in the matter
of volatility, it is margin debt that matters and not mar-
gin requirements. In support of his position, he noted
that when the contemporaneous values of both vari-
ables are included in the regression, the coefficient of
margin debt is significant but the coefficient of margin
requirements is insignificant. A similar argument was
advanced by Jones, Mulherin, and Titman.## All these
authors also contended that since margin debt is pres-
ently only about 1.5 percent of the capitalized value of
the New York Stock Exchange, it is not a factor that in
the present financial environment can seriously contrib-
ute to volatility. The response to such a line of reason-

§§In a bullish stock market, corporate debt-to-equity ratios are

by definition lower, implying lower volatility in stockholder
returns. See Andrew Christie, “The Stochastic Behavior of
Common Stock Variances: Value, Leverage and Interest Rate
Effects,” Journal of Financial Economics, vol. 10 (December
1982), pp. 407-32.

llin the Quarterly Review article, Hardouvelis presents a

Federal Reserve response function based on a simple
regression of the change in margin requirements on past
information variables. In the American Economic Review
article, he sharpens the modeling of the Fed response by
estimating an ordered response logit equation. The latter
shows that recent changes in margin credit have a significant
effect on the probability that the Fed wiil change margin
requirements.

##See Jonathan Jones, J. Harold Muiherin, and Sheridan Titman,

“Speculative Trading and Stock Market Volatility," Securities
and Exchange Commission, January 1990, mimeo.
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y mg is straightforward First, margin debt is not an exog-
~ enous variable; it is affected by margin requirements.
" Hence ewdence that margin debt matters is indirect evi-
dence that margin requirements matter. Secand, even
though the size of margin debt represents a very s
fraction of the value of the New York Stock Exchange
stocks, trading based on margin accounts may repre-
. sent a much larger fraction of total trading - perha
high as 20 percent—and thus volatility can be very
sensitive to the presence of margin accounts.** In
Japan, where data on margin trading are collected reg-
ularly, margin trading represents approximately 20 per
cent of trading volume despite the fact that margil
accounts are, as in the United States, less than
2 percent of the capitalized value of the country’s stock 5
market. Overall, the role of margin debt is far from set-
tled and more research is required in this direction. tt+
The commentators raise one further point of interest:
- If margin requirements restrict the behavior of investors,
oone should observe an adverse effect on their trading
_ activity and on the amount they borrow from brokers
. and dealers. The evidence on these variables is unam-
higuuus. Luckett finds that investors’ equity accounts / «
: ,w;th brokers and dealers in fact decline after an such an association was not mbust aneugh 10 supportf
increase in margin requirements; Hardouvelis, using a the adea of usmg margsn raqmrements asa ot to: con-
vector autoregressive model, shows that both margin. or
cred;t and trading voiume decline ialiowmg an mcmase s

wnw —that is, ;f mafgm reqmremems are effectwe
- mstars have an mcentwe to short seii befme stock

"Unfortunately no contemporaneous data exist on the acnwty 5
of margin accounts-A study by the Board of Governors of the
Federal Reserve System; “A Review and Evaluation of Margm i
Requirements.” 1974, presents some resuits from surveys
performed in the 1960s-and 1970s. that 'show margin: tradin
be a relatively farge fraction of total trading. Also note that
margin requrremen’ts can have an effect on volatility withou
necessafx!y affecting margin debt..The reason is that a = f
change in margin requirements affects the cost of Ieveragmg :
even if investors can find alternative seurces of credet

‘aﬁzef markaks where margm reqmremants
;‘ faraé én?a mere fraquent basus ‘

’i" Hardouvehs, Margm Reqmrements‘ Veiatmty, ]
?fansrfm‘y Componem of Smck Prnces Mo n

1ttSalinger and Hardouvelis (the latter respondmg m Sahnger) uﬂgtn Japan the bahavmr of short senea‘s has changed aver tnme

find that the contemporaneous. level ‘of margin debt is in the first subsample (1951 78) shoﬂ seliers borrow le

c-positively. related to vo!amuty, as expected. However, the
lagged growth rate in margin debt is negatively related to

second subsample (1979%8),.-sh0n sellers -beca
volatility, a result which is puzzling. Jones, Mulherin, and

mo
sophisticated and borrowed more in order to short sau

| Titman add a new twist to the puzzie by showmg that following an increase in margin requir
although the lagged growth raté of margin debt is negatively = fong buyers in Japan is the same in b
related to-a volatility ' measure: based on monthly observations, borrow less after an increase in margin requiremen .
it is positively related to a volatility measure based on daﬂy < ... Hardouvelis and E’enstlam, ‘Do Margm Reqmrements stab ilize

observations. S i ,the Market"
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