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Stock exchange seats are important assets for securities brokers since they provide access to
centralized secondary trading markets for corporate securities at a reduced cost. This paper
provides empirical evidence-on the dynamic behavior of monthly New York and American
Stock Exchange seat prices over the 1926-72 period. Specifically, evidence is presented which:
(a) is consistent with a multiplicative random walk model for seat prices; (b) indicates that
unexpected changes in the prices of exchange-listed stocks or in the volume of shares traded
on the exchange are important new information about the value of seats in each month; and
(c) indicates that the market for seats is efficient in assimilating new information and quickly
incorporates new information into the prices of seats. In addition, we examine the effect of
the infrequent trading of seats on the statistical properties of the models.

1. Introduction

In recent years there has been abundant empirical research into the time series
and cross-sectional properties of the prices of financial assets. In particular, the
prices of New York Stock Exchange-listed common stocks have been analyzed
extensively. This paper will present evidence concerning the time series pro-
perties of the prices of other assets which are intrinsically related to American
capital markets: stock exchange ‘seats’ or memberships.

The prices of stock exchange seats are often connected with the health and
activity of the Wall Street community. As trading activity and stock prices rise,
seat prices rise to reflect prosperity in the brokerage industry. Although the
total market value of stock exchange seats is only a small fraction of the value
of exchange-listed common stocks, the prices of stock exchange seats are of
interest because they represent an important indicator of the profitability of the
brokerage industry which provides services to the capital markets.

Section 2 of this paper presents a brief description of the market for New York
Stock Exchange (NYSE) seats and some historical data on the supply of NYSE
seats. Section 3 describes the univariate time series properties of NYSE and
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including G. Benston, F. Black, E. Fama, N. Gonedes, M. Jensen, J. Long, M. Miller, C.
Nelson, H. Roberts, M. Scholes, and J. Williams, but I retain responsibility for all remaining
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American Stock Exchange (ASE) monthly seat prices from 1926-72. Section 4
contains a simple model for the determination of seat prices as a function of
expectations of future share trading volume and future prices of exchange-listed
stocks. If the market for seats is efficient in its use of information, unexpected
changes in seat prices will only be related to the new information which becomes
available each period, perhaps in the form of unexpected changes in share volume
and stock prices. This model is estimated using autoregressive-integrated-moving
average (ARIMA)time series models to separate percent changes in share volume
into expected and unexpected parts. Section 5 investigates the ‘Fisher effect’
(due to the inactive trading of seats) in the regression models of seat pricing
using the transaction-by-transaction series of NYSE seat prices over the 1952~
72 period. The ‘Fisher effect’ (after Professor Lawrence Fisher) refers to the
spurious lead and lag relationships between variables which can occur if the
variables are contemporaneously correlated but they are not always measured
at the same point in time. Section 6 investigates the relationship between
changes in seat prices apd the returns to the stocks of publicly-owned NYSE
member firms over the 1971-75 period. Although the data are limited by the
fact that NYSE member firms have only recently been allowed to sell their
stock to the public, this analysis indicates that seat prices are highly related to
the overall profitability of these major brokerage firms as reflected in their
stocks’ prices. Section 7 contains brief concluding remarks and suggestions for
future research.

2. The market for stock exchange seats

A NYSE seat gives its owner access to the trading floor of the Exchange at a
reduced price. A seat owner may participate in any of four categories of activity
on the Exchange floor: (1) specialists, hold inventories and deal in specific NYSE-
listed securities; (2) commission brokers, handle the transactions of non-members
which are brought to the NYSE through the offices of their brokerage firms;
(3) floor brokers, handle the trades of other members for a floor brokerage fee
(which is less than the commission charged to non-members); and (4) floor
traders, trade for their personal accounts at reduced transactions costs.! The
ability to trade at reduced costs makes the seats valuable to securities brokers
and dealers who handle large numbers of transactions. If the NYSE were to
dissolve itself, seat-holders would receive equal portions of the net proceeds
from the liquidation of the assets of the Exchange. In this sense seats are ana-
logous to equity in the NYSE. Most other American stock exchanges are
organized in a similar fashion, so only the NYSE is described specifically.

The supply of NYSE seats has remained relatively constant over time. In
1869, three major securities exchanges merged to form the NYSE as it is now

!Sec Leffler and Farwell (1963, pp. 105-126), for a more detailed description of the history
and institutional details of the market for NYSE seats.
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known and the 1,060 seats were first considered to be saleable property.?
In 1879, 40 new seats were sold at $13,000 each to finance a new building for
the Exchange. In 1929 a 25 percent ‘seat dividend’ was issued to all seat-owners.
All of these rights were exercised by March 1932, bringing the total number of
seats to 1,375. In March 1953, the NYSE authorized a plan to retire some seats
and nine seats were repurchased in the market for a total of $336,000. The cur-
rent number of NYSE seats is still 1,366. The number of seats on the ASE has
also remained reasonably constant since its initial organization in 1921.

The market for NYSE seats is an anonymous auction market which is operated
by the Secretary of the NYSE. Each time a new bid or ask price is brought to
the market all interested participants are informed in an effort to consummate a
transaction. While private transfers are permissible, only the prices derived from
public trades are reported. There are no direct out-of-pocket transactions costs
beyond the costs of applying for admission to the NYSE involved in the market
for NYSE seats.

Thus, stock exchange seats are assets which have many properties analogous
to NYSE-listed common stocks: (1) they represent residual ownership of the
assets of the Exchange; (2) their supply has been relatively constant over time;
and (3) they are traded in an auction market which involves relatively small
transactions costs. However, there are characteristics of NYSE seats which
differ from those of common stocks: (1) the ‘dividend’ return on seats is a func-
tion of its use on the NYSE floor (an inactive seat-owner would receive no cash
flow which is attributable to the seat); and (2) seats can only be sold to indivi-
duals, not groups or corporations, and they may not be loaned or leased to
others, so seats are not divisible into smaller parts (although the ASE and other
exchanges have other classes of membership which may serve this purpose).
Based on these similarities and differences it is difficult to speculate whether
prices of stock exchange seats should behave like the prices of NYSE-listed
common stocks or other financial assets. The subsequent empirical evidence
sheds light on this question.

3. Random walk model for seat prices

There is a substantial literature which shows that the prices of NYSE-listed
common stocks may follow a multiplicative random walk [cf. Cootner (1964)]
and that the marginal distribution of the returns on common stocks is slightly
more fat-tailed than a normal distribution [cf. Fama (1965a)]. The time series
properties of the prices of stock exchange seats and the marginal distribution
of the approximate percent changes in seat prices support very similar con-
clusions. The evidence presented below is consistent with the joint hypothesis
that the market for seats is efficient in its use of information and that the ex-
pected percent change in seat prices is constant through time.

*Doede (1967, pp. 5-20), provides a detailed history of the NYSE from its beginning in
1792.
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3.1. Time series properties

The data for monthly NYSE and ASE seat prices were obtained as the last
trade in the month from the Bank and Quotation Record for the 1926-72 period.
There are some statistical problems caused by the fact that seats are not traded
on the last day of each month, but these will be examined in section 5. For the
purposes of this analysis we examine the natural logarithm of seat prices and
the first difference of the log of seat prices, r, = 1n (PS,/PS,_,), the continuously
compounded rate of change in seat prices.

As Fama (1970, 1976) notes, the random walk model is a special case of
the ‘weak form’ of the efficient markets hypothesis since it also assumes that
expected returns are constant over time. The autocorrelation functions (ACF’s)
of the logs of NYSE and ASE seat prices and the rates of change in these prices
over the 1926-45 and 1946-72 subperiods in table 1 are consistent with the
multiplicative random walk model. The ACF’s for the logarithms of NYSE and
ASE seat prices are very close to unity at all twelve lags which is characteristic
of non-stationary processes like the random walk model. The ACF’s for rates
of change in NYSE seat prices, r,, and ASE seat prices, r,,, are very small at all
lags and the joint test of all twelve lags, Q(12), is not significant based upon its
asymptotic 2, distribution [Box and Pierce (1970)], except for the ACF of
r,. for the 1946-72 period. This evidence indicates that the model

In B8, = In PS,_, +a+ 1)

adequately describes the data, where a is the drift parameter for the random
walk and &, is a serially uncorrelated random variable with a mean of zero
[tildes () indicate random variables].

The plot of r, in fig. 1 illustrates the heteroscedasticity which necessitates the
use of the 192645 and 1946-72 subperiods for the analysis of the ACF’s.
.This visual evidence that the dispersion in F, is greater in the 192645 period
than the 194672 period? is confirmed by the estimates of the standard deviation
of ¥, in the subperiods in table 2. Similar conclusions can be drawn from data
for 7,,. Analysis of the ACF’s of r, and r,, over shorter subperiods corroborated
the results from the 192645 and 1946-72 subperiods.

Thus, there is evidence that the monthly changes in the logs of NYSE and
ASE seat prices are serially uncorrelated which implies a multiplicative random
walk model for the prices of stock exchange seats. This evidence is similar to the
results of the well-known empirical analyses of the behavior of NYSE common
stock prices.

3.2. Marginal distribution of seat price changes
As with the distribution of common stock returns, the frequency distributions

3A similar decrease in dispersion of common stock returns has been analyzed by Officer
(1973) and others.
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Fig. 1. Monthly rates of change of NYSE seat prices, 1926-72.

Table 2
Summary statistics of r, and 7.
' Standard ) Studentized
Mean, £ deviation, §  Skewness Kurtosis range, S.R.
192645
e -=0.00069 0.14760 -0.273 4.60 7.81*
Te 0.00000 0.23132 -=0.345 6.55 7.65*
1946-72
r 0.00197 0.10176 ~0.023 4.41 7.24*
e 0.00298 0.13626 =0.176 7.37 8.70*
1926-72
re 0.00084 0.12325 -0.218 5.21 9.35*
| 0.00171 0.18267 -0.352 8.48 9.68*

*S.R. exceeds the 0.99 fractile of the sampling distribution when sampling from a normal
population. Sample skewness = 1/n T%.; [(x,—%)/$]°, sample kurtosis = 1/n Z%., [(x.—
DS, SR. = [(xm—x1))/S], where x,) and x(,, are the largest and smallest sample order
statistics.
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of r, and r,, are reasonably symmetric, but they seem to be slightly leptokurtic.
That is, the probability of observing extreme values is too large in comparison
with a normal distribution. The sample kurtosis statistics are much larger than
the value of 3 which would be expected from a normal distribution and the
studentized range statistics [David, Hartley and Pearson (1954)] are also too
large. The first four sample moments and the S.R. statistics for r, and r,, are
listed in table 2 for the 1926-45 and 1946-72 subperiods and the entire 1926-72
period.

There are at least two possible explanations for the leptokurtosis in the
frequency distributions for r, and r,,. Either the marginal distributions of 7,
and 7,, are fat-tailed non-normal distributions, or the parameters of the hypo-
thetical normal distributions for 7, and 7,, may not be constant within the sample
periods. Blattberg and Gonedes (1974) derive the Student-t and Stable Paretian
marginal distributions for common stock returns under the assumption that
returns are generated by a normal subordinated stochastic process with a direct-
ing process which determines the variance of the normal distribution in each
period. Thus, these two competing explanations for leptokurtosis may both be
attributed to changes in the variance of the hypothetical normal distribution
within the sample period, although the subordinated stochastic process model
implies random values of the variance parameter which are drawn from a
stationary distribution each period.

The estimates of the standard deviations of 7, and 7,, are much larger in the
1926-45 period than the 1946-72 period, and this is reflected in the large esti-
mates of kurtosis and S.R. for the entire 1926-72 period. However, even within
the subperiods there seems to be some evidence of changes in variance. When the
sample moments were computed over shorter subperiods of 8 years in length
the estimates of the standard deviation differed across periods and the estimates
of the kurtosis and S.R. statistics in each subperiod were more consistent with
the hypothetical stationary normal distribution for 7, and 7,,. Thus, it appears
that the variability of seat price changes may change gradually over time with a
pronounced difference between the 192645 and post-1945 levels of variability.
This evidence does not suggest that the variance is drawn from a serially inde-
pendent stationary directing process, as suggested by the subordinated stochastic
process model, since that would imply that analysis of shorter sample periods
would not alleviate the leptokurtosis problem. :

Thus, the univariate time series properties of stock exchange seat prices are
analogous to the familiar properties of common stock prices: (1) changes in
the logs of seat prices are serially uncorrelated, (2) the frequency distribution
of log price changes is fat-tailed relative to a normal distribution, at least over
long sample periods, and (3) the variability of log price changes was much
higher before 1945 than it has been since 1945. This evidence is consistent with a
multiplicative random walk for seat prices with a normally distributed increment,
although the variance of the increment may change over time.
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4. Time series model of seat price determination

The prices of stock exchange seats, PS,, are related to expected future profits
which accrue to seat-holders, ,z%,,, by the relationship

_ - Motk
PS, = .§x H+ER,.OF’ @

where E(K,,,) is the expected return on seats, the opportunity cost of the
cash flow given its perceived riskiness. If #, follows a random walk it is easy to
show that*

PS,—PS,_;+,_,m} _ i 2 1
Pso, - tRtpso Lonrrdoor @

where 4, is the unexpected change in profits from z—1 to ¢, which has a mean of
zero. If E(R,,,) = E(R) > Oand ¥, = n*forallk > 0, eq. (2) simplifies to

ki
PS, = B’ @

so that seat prices change over time only if expected future profits change.
Thus, it is necessary to explain the behavior of profits in order to identify the
determinants of changes in seat prices over time.

A simple model of the securities brokerage industry expresses the profits
of the industry as a function of share trading volume, Q,, and the level of the
prices of the common stocks traded on the exchange, V,,

7 = (Vs Qdp)}—C(Q) ' | (5a)
= (0, Vs, (5b)

where commission rates, p., are an increasing function of the level of stock
prices® and brokers’ costs, C(Q,), are a function of the level of share trading
volume. This model obviously ignores many intricate aspects of the economics
of the securities brokerage industry and the interrelated services which are

“The random walk assumption for profits is not restrictive; if profits are generated by a
linear stochastic process {cf. Box and Jenkins (1970)], an expression similar to eq. (3) would
relate unexpected changes in profits to changes in seat prices.

5The commission rate structure of the NYSE and ASE has always been an increasing func-
tion of stock prices and, until 1968, was not a function of the number of 100 share lots involved
in a trade. Since 1968 various kinds of volume discounts have been instituted to make commis-
sion rates a decreasing function of the number of shares per trade. There have been very few
changes in the commission rate structure over time fcf. Schwert (1975, pp. 20-25)).
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provided by brokers, but it does illustrate some potentially important deter-
minants of the demand for stock exchange seats. Based on (5), the expected
future profits of brokers in time t+k, n¥,,, would be a function of the expected
level of share volume, E,(J,,), and the expected level of share prices, E,( Ps,41),
where E(+) denotes the fact that the expectations are formed in period 7.5

Assuming that the discount rate E(R) is constant over time, the only thing
that would cause seat prices to change over time would be changes in expectations
of future share volume and stock prices. If the market for seats is efficient in
its use of information only the unexpected changes in share volume and stock
prices would cause unexpected changes in seat prices since the only new infor-
mation about the future levels of share volume and stock prices which becomes
available in period ¢ is contained in these unexpected changes.” In order to
test this model, conditional expectation predictors based on the past histories
of share volume and stock prices, respectively, will be used to identify changes
in these variables which are unexpected in each month from 1926-72.

4.1. Time series models of share volume and stock prices

The data which are used for these tests are: (1) the total NYSE and ASE
monthly share trading volume as obtained from the respective exchanges,?
and (2) a value-weighted index of NYSE stock prices.? The ACF’s of the changes
in the natural logarithms of these variables are listed in table 3, where r,, is
the continuously compounded return on the index of NYSE stocks, ¢, and ¢,,

SIn general, the expectation of future profits in (3) will also be a function of other moments.
For example, if this is a constant average and marginal cost industry in each period and com-
mission rates are a linear function of stock prices, :

E#) = E.{ﬁm' [p,<vn+->-£§ii"] } |

= Et{ét+k[¢0+al Vn+k‘AC]}
= (20— AOEDs ) +21 VD1 s, P+ 0 E Q) EdPia )
= [do"AC+¢1EI(VR+h)1E!(§t+R)+¢l coVe(Qears Piesr),

so that the covariance between future share volume and future stock prices would also enter.

"Granger (1975) illustrates the mechanism by which expectations are updated in linear time
series models when new information in the form of unexpected changes becomes available.

*The NYSE provided monthly data beginning in October 1934. For the period prior to
October 1934, share volume data were obtained from NYSE Yearbooks and multiplied by
4/3 in order to get a definition of trading volume which is comparable to the post-1934 de-
finition (an adjustment procedure which was suggested by the NYSE). The ASE provided
monthly share volume data from 1927-72 inclusive, and no comparable data could be found
for 1926.

?From 1926-46 the index is the Standard and Poor’s composite index with dividends re-
invested, and from 1947-72 the market portfolio is the value-weighted index of all NYSE
common stocks compiled by the Center for Research in Security Prices at the University of
Chicago. No monthly data on the level of ASE stock prices are readily available for the 1926-
72 period, so the index of NYSE stock prices is used as a proxy.
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are the rates of change of NYSE and ASE share volume, respectively. As with
the rates of change of seat prices, the variability of these series is much greater
in the 1926-45 period than in the 1946-72 period as indicated by the sample
standard deviations.

Although the ACF for r,, is close to zero at all lags through 12 in the sub-
periods, there appears to be significant autocorrelation in g, and g,, at lags 1, 2,
and 4 in both periods. This suggests that the marginal distribution of 7,, is
essentially the same as the conditional distribution based upon the past history
of the series; however, the marginal and conditional (on the past history of the
series) distributions of §, and §,, are not the same. In particular, the conditional
expectation of 7, at time ¢ is the same as the marginal expectation, but the
conditional expectations of §, and §,, depend on past realizations of ¢, and q,,,
respectively.

The ACF’s for ¢, and g,, suggest that they may be fourth-order moving
average processes and this impression is borne out by the estimated auto-
regressive-integrated-moving average [ARIMA(p, d, 4)]'° models for ¢, and
4 in table 4. It scems that both g, and g,, can be adequately represented as an
MA(4) process with the third moving average parameter, 85, not significantly
different from zero. The Box-Pierce statistic for 24 lags of the residual ACF,
Q%(24), which is asymptotically distributed as y2, in this case, indicates that we
cannot reject the hypothesis that the MA(4) model is an adequate model.}!
It should be noted that the residual variance for both series is more than twice
as large in the 192645 period as in the 194672 period, although the MA para-
meters are similar in the two subperiods.

In the usual treatment of ARIMA' processes it is assumed that the noise
process, which is the unexpected part of each variable at time #, has a stationary
normal distribution which is independent through time so that all of the infor-
mation about the noise distribution is summarized in its sufficient statistics,
the mean and variance. The S.R. statistics for the residuals from these ARIMA
models are consistent with the hypothesis of normality except for the model for
ASE share volume in the latter period. Thus, the extrapolative time series models
seem to provide a functional way to separate the monthly percent change in
share trading volume into ‘expected’ and ‘unexpected’ parts: the residials from
these models seem to behave like serially incorrelated normal variables and would
be unexpected based on the past history of the series. The similarity of the MA
models for the rates of change in NYSE and ASE share volume and the con-
stancy of the MA parameters over time is an indication that these models might
provide useful proxies for the market’s expectations of share volume.

1°Box and Jenkins (1970) describe the ARIMA (p, 4, ¢) model in detail where p is the order
of the AR polynomial in the lag operator L: L*Z, = Z,_,, d is the order of differencing re-
quired to induce mean stationarity, and ¢ is the order of the MA polynomial.

11Qther MA models were estimated including 5 or 6, but these alternatives did not signi-
ficantly improve the explanatory power of the model.
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4.2. Relationships of seat prices with stock prices

The cross correlation functions (CCF’s) between r, or r,, and r,, in table 5
suggest that the contemporaneous relationship between unexpected changes
in seat prices and unexpected changes in stock prices is quite strong.! ? There also
seems to be a relationship between current seat price changes and the previous
month’s change in stock prices, especially for ASE data, but this correlation
may be due to the fact that seats are not always traded on the last day of every
month. This question will be analyzed in detail within the context of the time
series regression models below.

The CCF analysis suggests that the ‘market model’ regression of 7, or 7,
on #,, would yield a significant statistical relationship. Table 6 contains esti-
mates of this regression for the 1926-72 period and the 1926-45 and 1946-72
subperiods and tests for the stability of the regression coefficients over time
based on the F-statistic'3

' (@1—Q22)fko
Fignmi—to = Oun—Fmi’ ©)

0, = sum-of-squares (ss) from the regression for the entire period,
Q; = Y 1wy s5,;: sum of the sums-of-squares from subperiod regrwsxons,
m = number of mutually exclusive and exhaustive subperiods,
n = sample size,
k = number of regression coefficients to be estimated mcludmg the intercept,
= (m-1)k.

These estimated regression equations indicate that there is a relationship
between 7, or 7, and ¥,,, and the hypothesis that the regression parameters are
constant over the 1926-72 period cannot be rejected at usual significance levels.
As before, the residual variance for this model is larger in the 1926-45 period
than in the 1946-72 period.1*

It should be noted that the slope coefficient, 8, in this market model regression
equation can be used to infer the riskiness of stock exchange seats in the con-
text of the capital asset pricing model (CAPM) of Sharpe (1964), Lintner
(1965), Black (1970), and others. In the CAPM the expected return on an asset
is a linear function of the relative risk of the asset in the value-weighted port-
folio of all marketable assets, for example, -

ER,) = R, +[ER)—R. 1B, ™

13Box and Jenkins (1970) recommend the CCF as a means of identifying a tentative specifi-
cation of time series regression models.
13This statistic has an F-distribution if the regrusxon disturbances have a normal distri-
bution with homoscedastic variance. Since there is evidence of heteroscedasticity during the
1926-72 period, these statistics should be interpreted with caution.
14These regressions were estimated for nonoverlapping eight year subperiods within the
1926 -72 period and there was no evidence of instability of the regression coefficients.
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where

R. = Pir"Pit-l"'ﬁir
" Py

is the one-period rate of return on asset i, D, is the cash flow in period ¢ to the
holder of asset i, R,, is the rate of return on a risk-free asset in period ¢, R..
is the rate of return on the market portfolio, and the measure of relative risk is
defined as:

B, = cov (R iv Rm)/ G 2(Rm) .
Since the rates of change in seat prices, r,, and stock priceé, T'ms» Closely approxi-

mate the discrete percentage changes in these prices, the relative risk of stock
exchange seats, f,, is related to the slope coefficients estimated in table 6, 8,

o= oov (Bt i B [P@, (59)
7, '
= frvoov (G B [0, &

where #, is the cash flow received by a seat-holder. If the cash flows received by
seat-holders follow a random walk, so that E(#,,,) = =, for all k > 0, eq. (4)
shows that #, = E(R)-PS, so that

Bi= B-[1+ER)] > B, ~ (9a)
and
R[t + ﬂ [E(Rm) - Rf:]
{(1-BEER.)-R,.]}
for B > 0. Thus, for monthly data plausible values of E(R ) such as 0.01 would

indicate that the bias in using  as an estimate of f, may be quite small, so that
the expected return on the seat is approximately

ER,) = > Ry +PIER.D)—R;], (9b)

ER) = R,+[EQR.)—R,1B. ' (10)

This analysis indicates that seats are about as risky as the market index itself
(since B = 1) so that the expected return on seats would be close to the expected
return on the value-weighted index of NYSE common stocks.

Box and Jenkins (1970) suggest the use of the residual ACF and the CCF
between the regression residuals and each exogenous variable as a means of
identifying omitted lagged values of the endogenous variable, or the exogenous
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variable, or the residuals in a dynamic regression model. Box-Pierce statistics
can be used as summary measures of the smallness of these functions where
0%(24) represents the statistic fot 24 lags of the residual ACF and Q*(24)
represents the statistic for 24 lags of the CCF between the residuals and exo-
genous variable X. These diagnostic checks, which are asymptotically distributed
as 3, variables in this case, are large for the subperiods 1926-45 and 1946-72
indicating that lagged values of r,,, and 8, have been incorrectly omitted in the
market model regressions.

In order to test whether the relationship between r, or r,, and r,, is strictly
contemporaneous, r, and r,, are regressed on r,,, and 7,,., with an MA(1) noise
process using nonlinear least squares.!® The results of these regressions are re-
ported in table 7. These estimates indicate that both f,, the coefficient of r,,,_,,
and §,, the moving average parameter for the disturbance, are statistically
significant by conventional standards. In fact, f, is considerably larger than B,
for ASE data in the 1946-72 period. _ )

It is possible that the definition of r, and r,, using the last transaction price in
each month may cause a spurious relationship with 7,,., if the date of the last
seat transaction in a month is not near the end of the month. Since the returns
on the market index are measured on the last day of each month, there could be
some instances where the last seat trade would occur closer to r,,.., than r,,
in time. For example, if the last seat trade in a month occurs on the third day
of the month and the last seat trade in the next month occurs on the last day of
the month the price change between these months would be related to the return
on the market for both months.!® This question is examined in detail for NYSE
seat prices over the 1952-72 period in section 5 since the lagged response of seat
prices to unexpected changes in stock pnces would be inconsistent with market
efficiency unless the phenomenon is spurious. .

As Ibbotson (1975, p. 242) has noted, the sum of the coeﬂic1ents of the
contemporaneous and lagged returns to the market index may provide a better
estimate of the relative risk of an asset when trading is infrequent. Therefore,
(Bo+8,) from table 7 may prowde a more accurate picture of the relative risk
of NYSE and ASE seats as assets in diversified portfolios.! 7 Based on the esti-
mates in table 7 it seems that ASE seats are substantially more risky than NYSE
seats because the values of B, for ASE data are relatively large. This is consistent

15The known statistical properties of these regression equations are based upon asymptotic
results; cf., Pierce (1972). Note that the statistic fOr regression parameter stability does not
have an exact F-distribution in this case even when the disturbances are homoscedastic.

16Fama (1965b) analyzed the Fisher effect on the autocorrelations of returns to portfolios
of common stocks.

17Joseph Williams has pointed out that it is possible to get a better estimate of the relative
risk of an asset by taking account of the autocorrelation in 7., and by considering the relation-
ship between current returns on the individual asset and future returns on the market index
which are induced by the non-trading of some of the assets in the market index. These con-
siderations are not likely to be important in this case because all of the assets in the NYSE
stock index are traded much more frequently than stock exchange seats.
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with the casual observation that the estimated dispersion in the unexpected
rates of change in ASE share volume is greater than for NYSE data in table 4
and the standard deviation of r,, is greater than the standard deviation of r, in
table 2. Using the sum of B, and B, as an estimate of relative risk, the evidence
in table 7 suggests that stock exchange seats are probably more risky than the
value-weighted index of NYSE-listed common stocks; that is (Bo+B,) is signi-
ficantly greater than unity in the 192645 and 1946-72 periods.

4.3. Relationships of seat prices with share volume

As noted above, the only information about expectations of future share
volume which is new at time ¢ is contained in the current unexpected change in
share volume. If the market is efficient in processing information about the value
of seats, only the contemporaneous unexpected percent change in share volume,
@, or 4, should affect r, or r,,, respectively. However, the CCF’s between rates
of change in seat prices and unexpected rates of change of share volume in table
5 suggest that there may be a relationship between current changes in seat prices
and lagged unexpected changes in share volume, especially for ASE data.

One test of the efficient market hypothesis is whether current expected
percent changes in share volume, 4,, are associated with changes in seat prices
since this information would be known at time 7— 1. The estimates of the regres-
sion models for this test are listed in table 8, and for NYSE data the estimates of
the coefficient of the current unexpected change in share volume, 9,, are stati-
stically significant over long periods and relatively constant across shorter time
periods while the estimates of the coefficient of the expected change in share
volume, 9, have relatively large standard errors and change erratically across
the shorter subperiods. Thus, the market for NYSE seats seems to react to the
new information contained in the current unexpected change in share volume
while ignoring the old information in the form of the expected change in NYSE
share volume.

The results for ASE data are more difficult to interpret. In the 192745 period
and the subperiods within that time, 9, is statistically significant based on its
asymptotic normal distribution while 9, is not significant, so the ASE results
corroborate the NYSE conclusions in the earlier period. However, in the 1946
72 period, and especially the 1966-72 subperiod, it seems as though expected
increases in ASE share volume had a significant negative impact on the value of
ASE seats. This result is counter-intuitive since it is inconsistent with market
efficiency and it implies that ASE seat-holders could increase the value of their
future cash flows by reducing current share volume.

Fortunately, there is another plausible explanation for the significant negative
value of 9,. The current forecast of the rate of change of ASE share volume is
derived from the equation

Qo = e-glaaz-l—azaa:-z"g4aa:-4’ | (11)
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based on the MA(4) model for g,, in table 4. Thus, 4, is just a linear combination
of the four most recent values of 4,, with negative weights. The CCF between
Ta and 4, in table 5 indicates a relatively strong positive relationship between
raand both @, and 4,,.., during the 1946~72 period. This lagged relationship
may be due to the infrequent trading of ASE seats during this period. Because
both @,,.., and 4,,_ , are omitted from the regression equations in table 8, the
positive relationship between r,, and both ,,., and 4,,_, may be reflected in
the negative estimate of the coefficient of 4,,, since 4,, is negatively related to
@,-4 and 4,,_, as indicated in (11). Thus, the seemingly significant negative
coefficient for 4,, in the 1946-72 period may simply reflect a significant positive
relationship between current values of r,, and lagged values of 4,, due to the
Fisher effect during this period.

In order to provide direct evidence about the relative importance of the Fisher
effect for NYSE and ASE data in different time periods, current rates of change
in seat prices are regressed on current and lagged values of the unexpected rate of
change in share volume and stock prices with an MA(1) noise process,

re = @+[Bo+B\Llrme+ 90+ 9:L10,+ [1-8,L]2,. (12)

The results for this test of the non-trading phenomenon are listed in table 9.
As predicted by the CCF’s in table 5, the effect of lagged unexpected changes
in share volume as estimated by 9, is greatest for ASE data in the 1946-72
period, and especially the 1966-72 period. The magnitudes of B, and 9,, the
estimates of the coefficients of lagged unexpected changes in stock prices and
share volume, relative to f, and 9, suggest that the non-trading phenomenon is
most serious in the ASE seat price data during these periods. Unfortunately,
ASE seat price data could not be obtained in more detail than the last-trade-in-
the-month series, so the direct tests of the Fisher effect in section 5 must be
restricted to NYSE data.

This analysis of the relationship between rates of change in stock exchange
seat prices and unexpected changes in stock prices and share trading volume
indicates that the simple model of securities brokers’ profitability in (5) may be
a useful approximation to reality. The regression models in table 9 explain about
a third of the time series variation of r, and r,,, and the diagnostic checks do not
indicate obvious model misspecifications from a statistical viewpoint. The next
section of the paper provides evidence on the extent to which the significance of
the coefficients of the lagged values of r,, is due to the fact that seats are not
actively traded. This evidence answers some of the remaining questions about
the efficiency of the market for stock exchange seats.

5. Test of the effect of inactive seat trading on the NYSE market model

In order to get a direct test of the ‘Fisher effect’ on the relationship between
f, and 7,,, the Standard and Poor’s composite stock price index is measured on
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each of the dates when NYSE seat trades occurred during the period from June
1952 through December 1972.'® The continuously compound return on the
Standard and Poor’s index is computed over the same intervals as the actual
time which elapsed between the last seat trade in successive months from
1952-72. Thus, the matched-dates series of returns on the Standard and Poor’s
index, r,,, is measured synchronously with the monthly rate of change in NYSE
seat prices, r,. The Standard and Poor’s index is also measured on the last day
of each month in order to compute the actual monthly continuously com-
pounded return on the index, 7,y,. .

If the market for seats is efficient in assimilating the information contained
in changes in stock prices into the prices of stock exchange seats, the coefficient
Of 7, in eq. (13a) should not be significantly different from zero; however,
if the Fisher effect (due to the infrequent trading of seats) is a serious problem
the coefficient of r,, ., might be significant in the regression eq. (13b),

r, = a+[Bo+ B Llri+e,, (13a)
r, = a+[fo+9Llrs +e,. (13b)

Thus, if 4, is significantly different from zero and B, is not, we would have direct
evidence that the significance of the lagged values of r,,, 2,, and 2, in tables 7-9
is attributable to the non-synchronous measurement of seat prices, stock prices,
and share volume and is not evidence of an inefficient market for stock exchange
seats.

The estimates of eq. (13) for the August 1952 — December 1972 period, and
for the August 1952 - December 1962 and January 1963 — December 1972
subperiods, in table 10 suggest that the Fisher effect is the cause of the significant
lagged values of r,,, and 2, which had been observed in section 4. The regressions
of r, on the matched dates series of market returns r,.,, always have a smaller
standard error, S(2), and a smaller Box-Pierce statistic for the residual ACF,
Q°(12), than the regressions of r, on the end-of-month series of market returns,
I'me- In addition, the estimates of f, are always greater than the estimates of y,,
while the values of B, are smaller than the values of 9, in both absolute magnitude
and statistical significance. B, is never significantly different from zero based on
a test at the 5 percent level, but 4, is highly significant in the 1952-72 and 1963-
72 periods.

Interestingly, however, the sum (B,+8,) is always quite close to (9o +%,),
suggesting that the use of lagged values of r,,,, 4,, and 2, in table 9 may alleviate
the statistical problems caused by non-trading of seats. Given the evidence of
the Fisher effect in table 10, the sums of the coefficients on current and lagged
T'm: OF 4, in table 9 may be good estimates of the contemporaneous relationship

13Eugene Fama provided the data for the 1952-63 period and the Center for Research in
Security Prices provided the data for the 1964-72 period.
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between unexpected changes in seat prices and unexpected changes in stock
prices or share trading volume. From this point of view, the elasticity of seat
prices with respect to stock prices is much greater than the elasticity of seat
prices with respect to unexpected share volume. This is a plausible result since
the simple model in (5) has stock prices affecting revenue alone while share
volume affects both revenue and costs. :

This evidence based on the synchronous measurement of seat prices and stock
prices suggests that the significance of the coefficients of lagged variables in
section 4 can be explained by the fact that stock exchange seats are not traded on
the last day of each month. The lagged relationships do not represent slow re-
action of the market for seats to new information about the value of seats.

6. Relationship of seat price changes to returns on securities brokers’ stocks

The prices of stock exchange seats should reflect the profitability of gaining
access to the centralized secondary market on the floor of the exchange at a
reduced cost. However, securities brokers may also earn profits from activities
which are unrelated to the transactions which occur on the exchange floor.
In order to get a measure of the extent to which seat prices reflect the overall
profitability of exchange members we correlate the changes in NYSE seat prices
with the returns on an equally-weighted portfolio of the stocks of NYSE mem-
bers during the July 1971 - June 1975 period.

The New York Stock Exchange allowed its member firms to issue securities
to the public for the first time in May 1970. Since early 1972 many of the largest
brokerage firms have had their common stock traded on the NYSE or the ASE.
For the purpose of this analysis we use the daily returns to the stocks of nine
brokerage firms for the period from July 27, 1971 to June 30, 1975 from the
Daily Master File of the Center for Research in Security Prices (CRSP) of the
University of Chicago Graduate School of Business. The continuously com-
pounded returns on an equally-weighted portfolio of brokers’ stocks, rg,, are
computed for the intervals between NYSE seat trades during this period.!®
The risk of this portfolio of brokers’ stocks relative to the value-weighted port-
folio of NYSE stocks from the CRSP Daily File is estimated using a market
model regression for the 201 observations corresponding to seat trades,

rge = —0.00194-1.720-r,,+¢,, :
(0.0030) (0.1212) a4

R? =0.503, S(é) = 0.04189, Q%(12) = 23.5,

1°The equally-weighted portfolio included all of the stocks for which returns data are
available on each day. After July 18, 1972, all nine stocks are always included in the portfolio.
The companies whose securities are included in the portfolio are: Merrill, Lynch; Reynolds;
Shearson, Hayden-Stone; Donaldson, Lufkin and Jenrette; A.G. Edwards; Dean Witter;
Paine, Webber; Bache; and E.F. Hutton.



76 G.W. Schwert, Behavior of exchange seat prices

where the standard errors are in parentheses. The estimate of the risk of this
portfolio, the coefficient of r,,, is similar to the estimates of the risk of seats in
table 10. The comparable regression of changes in the logs of seat prices on the
value-weighted market portfolio over the July 1971 - June 1975 period is

r,= —0.0027+1.197 r,+é,
(0.0055) (0.2267) (15)

R? = 0.123, S(é) = 007834, Q°(12) = 18.2,

which indicates that seats were somewhat less risky than brokers’ stocks during
this period. Thus, since brokers’ stocks and stock exchange seats have similar
levels of risk in a well-diversified portfolio they should have similar levels of
expected return in the context of the capital asset pricing model.

The similarity of (14) and (15) in terms of the estimates of the slope and inter-
cept is reflected in the correlation between r, and rp, of 0.31 during the July
1971 ~ June 1975 period. The variance of rp, is lower than the variance of 7,
because the former is the return on a portfolio of nine stocks while the latter is a
single asset, so the proportion of variance explained, R?, is higher and the stan-
dard error of the regression, S(é), is lower in (14) than in (15).

Thus, it seems that NYSE seat prices may be a good proxy for aggregate long-
run NYSE profitability, at least during the 1971-75 period for which data on
the prices of brokers’ stocks are available. This is reassuring since seat prices
are the only data which are available for long periods of time which reflect the
prosperity of securities brokers. There is also evidence in egs. (14) and (15) that
the activities of securities brokers are relatively risky in the framework of the
capital asset pricing models of Sharpe, Lintner or Black.

7. Conclusions and suggestions for future research

This analysis of the time series behavior of the prices of stock exchange seats
has shown that these prices behave much like the prices of individual NYSE-
listed common stocks. Seat prices seem to follow a multiplicative random walk
which is consistent with an efficient market in which expected returns are con-
stant. The evidence that rates of change in seat prices may be normally distri-
buted, at least over periods when the dispersion of the rates change is relatively
constant, implies that the prices of stock exchange seats, conditional on last
period’s price, are distributed lognormally.

A simple model for the profitability of the securities brokerage industry is
used to develop a time series regression model for the determination of changes
in seat prices. Evidence from monthly data for the 1926~72 period suggests that
unexpected percent changes in stock prices and share trading volume are im-
portant determinants of unexpected percent changes in seat prices. The absence
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of any significant effect of expected percent changes in share volume and the
relatively small effects of lagged unexpected percent changes in stock prices and
share volume indicate that the market for seats adjusts quickly to impound the
effects of new information into seat prices.

The fact that seats are not sold on the last day of every month may cause
spurious relationships between changes in seat prices and lagged changes in
stock prices, share volume, or any other variable which affects the price of seats.
In fact, there are some time periods when the regression models relating seat
prices to stock prices and share volume had significant lagged relationships.
In general, the American Stock Exchange data are more susceptible to this
problem, especially in the 1966-72 period, but this would be predicted if the
lagged relationships are caused by the ‘Fisher effect’ since ASE seats are traded
less actively than NYSE seats. The evidence from the entire series of NYSE seat
transactions over the 1952-72 period suggests that the significance of the lagged
variables in the regression models of section 4 may be solely attributable to the
nontrading phenomenon.

Thus, we have shown that the behavior of stock exchange seat prices is con-
sistent with an efficient market for seats and constant expected returns to seat-
holders. We have also shown that brokers perceive unexpected changes in stock
prices and share volume as important new information about the value of seats
which is quickly assimilated by the market for seats. This relationship between
seat prices and stock prices can be used to infer the riskiness of seats and, there-
fore, the expected return to a seat in the context of the capital asset pricing model
of Sharpe-Lintner-Black and others. In fact, the estimated relative risk of NYSE
seats is quite similar to the estimated relative risk of the common stocks of some
large NYSE brokerage firms over the 1971-75 period. '

One potential use of the models developed in this paper would be to analyze
the effects of public regulation on the profitability of securities brokers. As
Doede (1967) notes, if the expected net value of NYSE assets conditional on
dissolution is small the value of seats will reflect the discounted flow of rents
expected by member brokers as a result of the fact that it is relatively inexpensive
to trade securities in a centralized market and stock exchange members have
cheap access to that market. Thus, changes in regulations which affect brokers’
profitability would be directly reflected in seat prices. Schwert (1975) uses the
models developed in section 4 to analyse the effects of many important changes in
regulation by the Securities and Exchange Commission. One of the major
findings of that study is that seat prices fell unexpectedly by about fifty percent
in the month when the Securities and Exchange Act of 1934 was introduced into
Congress and there is no evidence that this capital loss was ever recovered
(see fig. 1 for visual evidence of this event in March 1934).
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