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ABSTRACT. The virtually monotonic firm-size/price-reac-
tions observed following changes in U.S. Federal Reserve
market margin requirements over the post-1962 period provide
dramatic new evidence in support of the hypothesis that
changes in margin levels are associated with changes in
security return behavior. Variance tests of the 1970 and 1971
margin decreases also produce evidence consistent with this
hypothesis.

1. Introduction

Recently, several studies have appeared in the
literature investigating the relationship between
changes in Federal Reserve margin levels and
the variability of the market factor. Studies by
Hsieh and Miller (1990), Seguin (1990), and
Wolfe et al. (1992) conclude that changes in
margin levels fail to lead to significant price
changes in equity securities. Hardouvelis (1990)
and Luckett (1982), however, suggest a more
positive role for margin requirements to reduce
undesirable security market perterbations.

While interesting and important, each of these
studies investigates the impact of margin changes
on stock prices by examining the price responses
of the S& P composite index around innovations
in margin levels. Unfortunately, as noted by
Pruitt (1993), there are a number of reasonable
hypotheses which suggest that the margin-change
price responses of smaller firms may differ sys-
tematically from those registered by their larger,
S&P index counterparts. The widely known
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inverse relationships between firm size and firm
leverage (e.g., Ferri and Jones, 1979), informa-
tional asymmetries (e.g., Barry and Brown, 1984),
and institutional ownership (e.g., Pruitt and Wei,
1989) all suggest that margin traders will hold a
proportionally larger share of the stock of smaller
firms. Thus, index-based studies of the ability of
changes in margin levels to impact security return
behaviour may prove inconclusive simply because
they are based upon the very sample of (large)
firms least likely to elicit a demonstrable margin-
change effect.

In his earlier work, Pruitt examines the price
responses of a hand-collected sample of very small
NY SE firms over the time period from 1937 to
1962. In results which fully confirm the predic-
tions of his hypothesis, Pruitt’s results document
that the security responses registered by smaller
firms to changing margin levels significantly
exceeded those of the S& P composite index, at
least over the early time period studied. The
purpose of the present study is to extend tests of
Pruitt’s hypothesis to a more recent time interval
by employing virtually the entire universe of
exchange-listed firms. Such tests are important,
particularly in light of the recent research debate
concerning the ability of margin requirements to
effectively influence security return behavior and
the previously stated desire of the Federal Reserve
Board to remove itself from the realm of margin
regulation.?

2. Data

All of the daily stock returns employed in the
present study are obtained from the University of
Chicago’s Center for Research in Security Prices
(CRSP) daily data tapes. Since these tapes begin
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as of July 1, 1962, margin changes before this
time are not included in the analysis. Firms traded
over-the-counter (OTC) are not included in the
analysis since only afew OTC firms were granted
margin status following a 1969 amendment to the
Securities Exchange Act of 1934.3

3. Methodology

Market values for the entire universe of firms
listed on either the New York or the American
stock exchanges, as of the t = 0 date of each
margin change, are calculated by multiplying the
number of shares outstanding for each firm by the
closing price of the firm on the date of the change.
Only those few firms with missing stock return
information over the event window from t = -50
to +50 are excluded from the analysis. Next, the
firms are rank-ordered by market value and are
then separated into market value deciles. Finally,
the stock returns for all of the firms in the j™
market value decile are combined into a single
equally-weighted index as follows

N
Ri=3 rN, j=1...10, t=-50...+50, (1)
i=1

where R, is the return on the j" decile as of event
day t, r;;; isthe return of thei" firm included in the
j™ market value decile on event day t, and N is
the total number of firms in the decile.* The
resulting 60 decile indexes (ten equally-weighted
market value indexes for each of the six post-1962
margin changes) serve as the data inputs for all
of the empirical tests.

Cumulative index returns are calculated for
each market value decile over two distinct event
intervals (t = -50 to -1 and t = 0 to +50) sur-
rounding the announcement of each of the six
post-1962 Federal Reserve margin changes as
follows

-1
CUMRET, = 3 R, and

t=-50
+50
CUMRET, = 3 R, 2
t=0
where Ry is the raw return for the j"" market value

decile as of event day t. Two-tailed statistical tests
of the cumulative returns (CUMRET) are based

upon standard statistical tests (t) and are not repro-
duced here due to space considerations.

In hisrecent work, MacKinlay (1995) notes that
the Levine-based variance tests employed previ-
ously by Hsieh and Miller (1991), while free
of potentially biasing distributional assumptions,
lack considerable statistical power when compared
with standard F-tests of variance equality. Accord-
ingly, the tests employed to measure volatility
changes in response to changes in margin levels
are based upon the F distribution.

4, Results

Table | presents summary statistics of the return
behaviour for each of the ten market value deciles
both before and after the six post-1962 changes
in Federal Reserve margin requirements. In
addition, the table also lists the return character-
istics registered by the S& P composite index over
the same calendar intervals as well as characters
which indicate if the observed decile CUMRET or
variance level is significantly higher (*) or lower
() than that registered by this index. Finally, for
the sake of its comparison with respect to the
employed decile rankings, it should be noted that
the market value of the S&P composite index
would generate a “decile rating” of about 9.6.

Panel A reports the S&P index and decile
results for the 20 percent margin increase enacted
on November 5, 1963. While neither the observed
decile CUMRET nor variance levels differ statis-
tically from those registered by the S&P index,
there is an almost monotonic positive relationship
between the registered post-event CUMRET
increases and firm-size. Indeed, the 1.39 percent
CUMRET increase for the smallest firms (decile
1) is almost 4 percent below the 5.24 percent
increase for the largest firms (decile 10). Thus, the
post-event CUMRET results offer clear, if not
statistically convincing, support for Pruitt’s (1993)
hypothesis that smaller firms may indeed react
more strongly to changes in margin levels than
their larger counterparts. No consistent pre-event
price nor pre- or post-event variance differentials
are observed across the various deciles.

Panel B summarizes the findings associated
with the 10 percent increase in margin require-
ments enacted on June 10, 1968. In what con-
stitute some of the strongest statistical effects
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observed in the study, the CUMRET levels for all
ten firm-size deciles and the S& P index register
stunning price increases of between 13 and 27
percent over the 50 event days prior to the impo-
sition of the higher margin levels. Although this
result is entirely consistent with the view that the
Federal Reserve “keys’ its changes in margin
levels, at least partially, to changes security prices,
there is a very strong and negative relationship
between firm-size and decile pre-event CUMRET
levels. These results indicate that the “ speculative
fever” which apparently infected security investors
in the days just prior to June 10, 1968, was par-
ticularly virulent for the traders of smaller firms.
That the imposition of the higher margin levels
immediately and effectively halted this upward
price momentum underscores the 1963 margin
increase results discussed above and suggests that
the June 1968 increase in margin levels had its
greatest effect on the smallest (and, hence,
“hottest”) firms. As was the case for the 1963
margin increase, there is no evidence of a consis-
tent relationship between firm size and changes
in security volatility following imposition of the
higher margin levels.

S& P index and decile return responses to the
15 percent decrease in margin levels effective May
6, 1970, are reported in panel C. The magnitude
of the security declines registered by all eleven
samples prior to the reductions in margin levels
is again supportive of the hypothesis that the
Federal Reserve at least partially “keys’ changes
in margin levels to unusual equity price move-
ments. The inverse relationship between firm size
and pre-event CUMRET levels, previously noted
during the discussion of the 1968 margin increase,
is again quite evident.

With but two exceptions (deciles 4 and 8), the
negative post-event CUMRET return responses
registered by the eleven samples indicate the
presence of what might initially be considered
an anomalous departure from the conventional
wisdom that smaller firms should react more
positively to decreases in margin requirements
than their larger counterparts. However, incorpo-
rating Pruitt’s hypothesis within the context
of Kupiec and Sharpe’s (1991) conjecture that
security market responses to changes in margin
levels may be either positive or negative, depend-
ing upon the level of market expectations and the

extent of the margin-imposed binding constrait,
suggests that the “anomalously” more negative
returns registered by the smallest firm deciles
should not be unexpected.® Rather, the almost
monotonic positive relationship between the
observed (and negative) post-event CUMRET
levels and firm size presents yet additional
evidence of the presence of an identifiable firm-
size dependency of security return responses to
margin change announcements. The large and sta-
tistically significant increases in return volatility
for deciles 4, 5, 6, 7, and 8, relative to the
minor increase in volatility registered by the S& P
index, offer further corroboration of this important
finding.®

The results of tests concerning the ten percent
reduction in margin levels enacted on December
6, 1971, are reported in panel D. The finding that
the smallest firms reacted identically in direction
— but with considerably greater sensitivity —to the
price movements of the S&P index over the pre-
event interval is entirely consistent with the results
observed prior to both the 1968 and 1970 margin
changes. Also consistent with all three of the
previous studied margin changes is the finding that
smaller firms reacted in an identical direction and
with greater sensitivity than the S& P index over
the post-event interval. Indeed, the differences
between the almost 9 percent increase in the level
of the S&P index and the between 17 and 26
percent increases observed in deciles 1, 2, and 3
are statistically significant. Finally, although the
volatility of all eleven samples declined following
the imposition of the lower margin levels (a
finding resulting from the relatively consistent
daily increases in price levels observed across the
entire spectrum of firms over the post-event
interval), the volatility decreases registered by
deciles 1 and 2 are statistically smaller than those
observed for the S& P index.

Panel E reports the findings for tests of the 10
percent increase in margin levels effective
November 24, 1972. Consistent with the evidence
for al but the 1963 margin increase, there is an
almost monotonic change in stock prices (positive
and increasing, in this case) across the various
samples prior to the imposition of the higher
margin levels. Further, while not monotonic, the
observed post-event CUMRET levels provide yet
additional evidence that all firms do not react iden-
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TABLE |
Alternative market-value decile stock return responses to changes in Federal Reserve margin requirements. Reported cumulative
returns (CUMRET) are actual returns x 100. Reported return variances are actual variances x 10,000

Decile Pre-event Post-event Pre-event Post-event F
CUMRET (t) CUMRET (t) variance variance

Panel A: November 5, 1963 (Margin levels increased from 50% to 70%)

S&P 2.38 0.76 4.40 0.75 0.197 0.682 3.461
1 0.69 1.89 1.39 1.00 0.138 0.518 3.782
2 2.12 0.71 2.47 0.38 0.174 0.822 4.724
3 1.77 0.52 2.86 0.42 0.230 0.922 4.009
4 -0.03 -0.01 2.84 0.56 0.160 0.505 3.156
5 0.57 0.17 0.95 0.15 0.191 0.776 4.063
6 0.50 0.20 221 0.50 0.128 0.381° 2.977
7 0.23 0.08 3.23 0.55 0.174 0.690 3.971
8 0.56 0.23 3.32 0.75 0.118" 0.387" 3.280
9 0.62 0.23 3.92 0.73 0.139 0.567 4.079

10 3.12 0.93 5.24 0.83 0.228 0.776 3.404

Panel B: June 10, 1968 (Margin levels increased from 70% to 80%)

S&P 12.78 2.80 -0.85 -0.22 0.416 0.284 0.683
1 26.98* 6.07 -1.43 -0.32 0.395 0.382 0.967
2 24.7T" 5.53 -3.36 -0.76 0.400 0.386 0.965
3 21.50" 5.77 -0.98 -0.24 0.277 0.325 1.173
4 22.34* 5.73 -1.17 -0.29 0.304 0.322 1.059
5 22.78" 5.69 -1.12 -0.28 0.321 0.308 0.960
6 22.04* 6.72 7.95 1.39 0.215° 0.644" 2.995
7 20.00 4.84 3.92 0.82 0.343 0.447 1.303
8 16.45 4.00 137 0.31 0.338 0.377 1.115
9 16.80 4.20 -0.86 -0.19 0.320 0.390 1.219

10 13.36 2.78 -1.08 -0.27 0.470 0.313 0.666

Panel C: May 6, 1970 (Margin levels decreased from 80% to 65%)

&P -11.09 -1.91 -8.77 -1.45 0.670 0.714 1.066
1 -17.68 -2.57 -13.85 -2.01 0.944 0.935 0.990
2 -17.35 -2.81 -12.47 -2.38 0.764 0.707 0.925
3 -17.93 —2.64 -11.35 -1.81 0.919 0.772 0.840
4 -17.30 —2.76 —2.19 -0.19 0.786 2.515* 3.200
5 -17.53 -2.80 -10.95 -2.25 0.785 1.776" 2.262
6 -17.30 -2.84 -8.90 -0.72 0.743 3.012" 4.054
7 -15.10 -2.21 —8.73 -0.74 0.930 2.756" 2.963
8 -14.23 -2.34 -4.36 -0.37 0.737 2.707" 3.673
9 -14.08 -2.37 -8.45 -1.99 0.707 1.167 1.650

10 -10.55 -1.75 -8.20 -1.33 0.725 0.750 1.034

Panel D: December 6, 1971 (Margin levels decreased from 65% to 55%)

S&P -0.60 -0.19 8.70 2.35 0.709 0.268 0.378
1 -5.99 -0.83 25.71° 5.00 1.047 0.518" 0.495
2 -3.93 -0.53 20.15* 4.07 1.087 0.481" 0.443
3 -3.06 -0.42 16.96" 3.78 1.060 0.395 0.373
4 -2.74 -0.46 14.21 4.00 0.699 0.249 0.356
5 -1.15 -0.18 13.15 3.47 0.858 0.282 0.329
6 —2.45 -0.34 13.46 3.47 1.014 0.295 0.291
7 -2.22 -0.36 12.82 3.78 0.755 0.225 0.298
8 0.13 -0.02 8.91 2.56 0.705 0.237 0.336
9 —2.06 -0.35 10.86 3.15 0.674 0.233 0.346

10 1.07 0.20 9.39 1.98 0.589 0.206 0.350
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Decile Pre-event Post-event Pre-event Post-event F
CUMRET (t) CUMRET (t) variance variance
Panel E: November 24, 1972 (Margin levels increased from 55% to 65%)
S&P 6.99 1.78 -0.49 -0.12 0.307 0.314 1.023
1 0.61° 0.18 -5.16 -0.97 0.205 0.557* 2.717
2 2.94 0.78 —7.63 -1.54 0.283 0.479 1.693
3 457 1.48 —7.66~ -1.70 0.189° 0.400 2.116
4 412 1.39 —7.69 -1.57 0.175 0.468 2.674
5 2.60 0.72 —6.39 -1.49 0.261 0.358 1.372
6 351 1.01 —7.94 -1.94 0.241 0.330 1.369
7 5.22 1.49 —7.24 -1.81 0.244 0.315 1.291
8 8.23 2.42 -5.67 —1.46 0.231 0.296 1.281
9 5.84 171 -7.35 -1.78 0.233 0.336 1.442
10 8.04 191 1.56 0.38 0.356 0.378 1.062
Panel F: January 3, 1974 (Margin levels decreased from 65% to 50%)
S&P -9.87 -0.95 -1.41 -0.18 2.152 1.156 0.537
1 -11.89 -0.87 10.31° 1.54 3.762* 0.876 0.233
2 -8.37 -0.63 10.02* 1.33 3.517" 1.111 0.316
3 -14.46 -1.11 6.79 1.10 3.382 0.744 0.220
4 -11.21 -0.94 6.57 0.99 2.860 0.866 0.303
5 -9.97 -0.87 7.27 1.17 2.648 0.756 0.285
6 —7.97 -0.71 4.64 0.77 2.525 0.705" 0.279
7 -12.40 -1.01 217 0.31 2.995 0.957 0.320
8 -11.61 -0.96 1.85 0.28 2.904 0.839 0.289
9 -9.72 -0.95 0.67 0.10 2112 0.803 0.380
10 -9.12 -0.88 -1.63 -0.20 2.141 1.255 0.586

*~ Indicates that the noted decile CUMRET or variance level is significantly higher (+) or lower (—) than that registered by the

S&P index at the 10 percent level or less.

tically in response to the same change in Federal
Reserve margin levels. The increases in return
variance registered by the smallest firms (partic-
ularly decile 1) in the post-event period offer still
further support for this proposition.

Similar to the case of the 1963 increase in
margin levels, the pre-event performance of all
eleven samples prior to the 15 percent decrease
in margins announced on January 3, 1974, is quite
similar (panel F). The post-event performance
of these same samples presents an entirely dif-
ferent picture, however. The explosive, negative,
and virtually monotonic relationship between firm
size and changes in post-event share values
represents a final stroke of evidence in favor of
Pruitt’s (1993) hypothesis. While the volatility of
the smallest firms exceeds that of their larger
counterparts in the pre-event interval, no con-
sistent volatility differentials across the eleven

samples are observed as a result of the reduction
in margin levels.’

5. Conclusions

Clearly, the cumulative return (CUMRET) results
discussed above are fully supportive of Pruitt’s
(1993) hypothesis that “. . . the price changes of
smaller firms in response to changes in margin
levels may significantly exceed those of their
larger, S& P index counterparts’. Indeed, without
exception, the price level changes observed for
smaller firms following margin announcements
are of considerably greater magnitude (but of iden-
tical direction) than the reactions observed for
the S&P index. While the conducted volatility
tests provide less conclusive evidence of a
firm-size/margin-change performance differential,
variance tests of the 1970 and 1971 decreases
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produce statistically significant evidence consis-
tent with this hypothesis.

Overall, the results of the study provide impor-
tant and convincing new evidence concerning
the ability of the Federal Reserve to influence
changes in security return behaviour via changes
in margin levels and suggest that many previous
researchers’ failures to document such effects
were due to an almost universal reliance upon the
S& P composite index as the sole market proxy in
their empirical tests. Indeed, given that margin
traders are much more likely to be concentrated in
smaller equity issues, these researchers were
testing the very sample of firms least likely to
produce a demonstrable margin-change effect.
Thus, as previously noted by Pruitt (1993), the
calls of many observers, including officials of
the Federal Reserve, to remove margin regula-
tion from the sphere of governmental influence
because of the apparent inability of changes in
margin levels to influence security behaviour, may
well be premature.
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Notes

1 While virtually unknown to academic researchers, it is
interesting to note that the Standard and Poors composite index
—theindex employed in virtually all prior margin-change work
— consisted of only the largest 90 U.S. stocks until March of
1957.

2 In aJanuary 11, 1985, report to the Senate, then Federal
Reserve Board Chairman Paul Volcker stated that the Federal
Reserve had “. . . serious doubts as to the need for continuing
federal (margin) regulations’. This letter, obtained from the
Federal Reserve, was addressed to Senator Jesse Helms,
former Chairman of the Senate Committee on Agriculture,
Nutrition, and Forestry.

3 Federal Reserve margin changes over the post-1962 period
were announced on 11/6/63 (+20%), 6/8/68 (+10%), 5/6/70
(—15%), 12/6/71 (—10%), 11/24/72 (+10%), and 1/3/74
(-15%).

4 The total number of firms included in each decile differs

due to the changing number of firms listed on the New Y ork
and American stock exchanges on the date of each margin
change over the time period encompassed by the study. The
minimum number of firms per decile was 186.

5 Kupiec and Sharpe (1991) correctly note that decreases in
margin levels may well lead to subsequent sharp decreases in
stock prices due to the fact that short-sellers are also subject
to margin requirements. Thus, the actual direction taken by
stock prices as a result of a given margin change is criticaly
dependent upon the unobservable share-weighted mix of
potential stock buyers and short-sellers just prior to and fol-
lowing the change in margin. Additionally, since the same
legal restrictions which Pruitt (1993) notes prohibit “. . . insti-
tutional purchases of securities on margin” also prohibit insti-
tutional short-selling, and since institutional ownership and
firm size are known to be highly positively correlated (e.g.,
Pruitt and Wei, 1989), the relative concentration of short-
sellersis, asthe present results would seem to indicate, highly
likely to be inversely correlated with firm size.

It should be noted that the joint finding of statistically
significant decreases in security prices and increases in
security variance are entirely consistent with both Pruitt’s
(1993) hypothesis and Kupiec and Sharpe’s (1991) theoretical
model.

" While some researchers might be inclinded to conclude that
the large price increases experienced by the smallest firms fol-
lowing the 1974 margin decrease are due to the well-known
“turn-of-the-year” effect (e.g., Keim, 1983), the observed
increases in share values for these firms are actually much
smaller than those registered following the 1971 margin
decrease. Further, the fact that the prices of the largest firms
(including the S& P index) actually fell slightly over this period
of time (amost unusual “turn-of-the-year” phenomenon) only
increases the likelihood that the observed results were driven
by margin, and not calendar-year, effects.
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