THE JOURNAL OF FINANCE e VOL. LV, NO. 6 « DEC. 2000

The Relation between Stock Market Movements
and NYSE Seat Prices

DONALD B. KEIM and ANANTH MADHAVAN*

ABSTRACT

Exchange seat prices are widely reported and followed as measures of market
sentiment. This paper analyzes the information content of NYSE seat prices using:
(1) annual seat prices from 1869 to 1998, and (2) the complete record of trades,
bids and offers for the seat market from 1973 to 1994. Seat market volumes have
predictive power regarding future stock market returns, consistent with a model
where seat market activity is a proxy for unobserved factors affecting expected
returns. We find abnormally large price movements in seats prior to October 1987,
consistent with the hypothesis that seat prices capture market sentiment.

AS CAPITAL ASSETS WHOSE PRICES REFLECT the expectations of the market par-
ticipants with the most intimate contact with the trading process, exchange
seats are of considerable interest to financial economists and practitioners.
Seat prices are widely reported and followed as measures of market senti-
ment and health. Press accounts place special emphasis on unusually high
or low transaction prices, often implying that seat price changes anticipate
overall market movements.! Academic research, however, has failed to find
such a relation. Schwert (1977a), in a seminal study, analyzes monthly seat
returns in the period from 1926 to 1972 and shows that seats have the
characteristics of capital assets, but finds no evidence that seat returns pre-
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helpful suggestions that greatly improved the paper. We are also grateful for comments on
earlier incarnations of this paper from Yakov Amihud, Lawrence Harris, Nicholas Kiefer, Bruce
Lehmann, Lubos Pastor, G. William Schwert, George Sofianos, Avi Wohl, and seminar partici-
pants at Berkeley, Cambridge University, New York University, Riverside, University of South-
ern California, the Econometric Society Meetings, the JFI Conference, and the University of
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1 Roeder (1999) observes “There’s is a new kind of bull market at the Chicago Stock Ex-
change and, if history is a guide, it might serve as a warning for investors ... Only twice has
the value of a Chicago Stock Exchange membership exceeded $100,000. Both occurrences came
weeks before the two worst crashes in stock market history—in the Octobers of 1929 and 1987.”
Similarly, the Los Angeles Times of May 22, 1998 (Section D, Page 4) notes that “the price for
a seat on the New York Stock Exchange fell Thursday for the third time in a row—the first time
that has happened in seven years—but brokers said the drop was a fallout from the NYSE’s
recent trading scandal, not an early warning that the stock market is about to dive.” (emphasis
added). McGee (1998) discusses seat prices as measures of sentiment.
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dict market returns. Seat prices are also of interest because they reflect the
impact of competitive and regulatory factors on security markets (see, e.g.,
Doede (1967), Schwert (1977b), Stoll (1979), Jarrell (1984), Chiang, Gay, and
Kolb (1987), Ip and Lohse (1998), Bagnoli and Battalio (1996), and Arnold
et al. (1999)).

This paper examines the information content of transactions and quotes for
New York Stock Exchange (NYSE) seats. We develop a model that explains how
seat market activity is informative about factors affecting overall market re-
turns and examine this hypothesis empirically using two unique datasets: (1)
annual seat prices from 1869 to 1998, and (2) the complete intradaily record
of trades, bids and offers for the seat market from 1973 to 1994.

Our analysis yields several new results. Although exchange seat returns
have no predictive power (confirming Schwert’s (1977a) result), seat market
activity does capture important information about future stock market re-
turns. Specifically, lagged innovations of trading volumes in the seat market
significantly predict the monthly excess returns of the S&P 500 after con-
trolling for variables such as the dividend yield and book-to-market ratio
that are found to display predictive power in other studies. Similar results
apply to other measures of seat market liquidity including changes in the
quoted bid-ask spread for seats. These results are consistent with a model
where seat market liquidity is a proxy for factors—such as future stock mar-
ket volatility—affecting expected returns. We document a permanent (infor-
mation) component to seat transactions, again consistent with the view that
seat trades are regarded as informative.

Our long-horizon data also provide insights into the value of the exchange
franchise over time. Although in nominal terms seat prices today are at
all-time highs, in real terms they are roughly at the same level now as they
were at the beginning of the century. Seat prices, however, exhibit sharp
price movements that require further analysis. Accordingly, we estimate a
model of monthly seat returns, finding added confirmation for Schwert’s
view that seat returns are determined like those of other capital assets. We
use the model to compute abnormal returns prior to the Crash of October
1987. We find large positive abnormal returns to seats in the 12 months
prior to October 1987 followed by large negative abnormal returns, a pattern
that closely resembles the Crash of 1929. These findings are consistent with
a behavioral interpretation where seats (as capital assets that cannot be
short sold, are in limited supply, and whose values are tied to asset price
levels) exhibit occasional price bubbles. In summary, seat transactions are
informative, but the nature of this signal is subtle and complex, reflecting
elements of both predictable risk exposure and occasional market sentiment.

The paper proceeds as follows. Section I provides a model of seat prices
that guides our subsequent empirical analyses; Section II describes our data
and relevant institutional details; Section III analyzes the return and risk
characteristics of seat prices; Section IV investigates the information con-
tained in seat price transactions and volume, focusing on the ability of seat
market variables to predict market returns; Section V concludes the paper.
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I. Theoretical Considerations
A. A Model of Seat Market Activity

We begin by developing a theoretical model to identify seat market vari-
ables that might be useful in forecasting future stock market returns. The
model’s objective is not only to provide an explanation for why these vari-
ables might have predictive power in an efficient market but also to recon-
cile this explanation with the fact (Schwert (1977a)) that seat price movements
do not predict stock market returns.

Seats have value because they provide their owners with future cash flows
from their presence on the floor.2 First consider the set of existing seathold-
ers. Let C(oy, h;;) denote the cash flow to a floor broker i at the end of
period ¢ as a function of a market-wide state variable, denoted by o,, and its
owner’s human capital, &,,. The variables o, and h,, are interpreted broadly;
o, is a proxy for market-wide illiquidity or stress (volatility) while &; mea-
sures trading skill. Higher values of o imply greater risk and hence higher
market returns in the future as compensation for bearing this risk, as in
Merton (1980).32 Human capital takes on one of two values {hq, hy}, where
h, < hg. Denote the number of existing seatholders (excluding new entrants)
in human capital class & at time ¢ as N,,. Existing brokers transition among
states according to a stationary transition matrix

P:[ p (1—p)]'
(1-9q) q

For example, novice brokers may improve their trading skills (i.e., h; — hy)
and successful brokers may “burn out” or trade less efficiently (i.e., hy — hq).
Skill levels are relatively stable, so p,q € (3,1). Barring entry and exit, it is
easy to show that the long-run proportions of brokers in skill categories k., and
hy are, respectively, (1 — q)/[(1 —p) + (1 —g)] and (1 — p)/[(1 —p) + (1 — @)].

Higher trading ability enables seatholders to earn more profits, and we
model cash flows as C(oy, h;) = c(0,)h;,, where c(o) is a continuous func-
tion of the state. Although we would generally expect commission revenues
to decrease with o, the function c¢(o) need not be monotonic in o. Previous
research (Keim and Madhavan (1997)) shows that common stock trades can
vary considerably in degree of difficulty, that is, in dimensions such as order
size and aggressiveness, so that commission revenue depends on the com-
position of trading volume. In states with very low volatility, market liquid-
ity may be very high and traders can execute relatively large trades with

2 As the NYSE web page notes, “Prices are based on the interplay of supply and demand and
reflect the profitability of the brokerage business, the level of trading volume on the Exchange,
general economic conditions, and other factors.” (www.nyse.com/press/historicalseatprice.html)

3 Alternatively, we could interpret o as an inverse proxy for an overall stock market liquidity
factor. A decrease in expected liquidity increases the transactions costs of traders who in turn
demand a higher risk premium.
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minimal price impacts. In this case, the fraction of volume directed to bro-
kers to be “worked” on the floor, and consequently commission revenues, can
be low. As volatility increases, more difficult orders may be directed to floor
traders, increasing their commission revenue. For very high states of vola-
tility, however, volumes may be negligible and commission revenues may fall
sharply. To allow for such possibilities, we do not impose any a priori re-
strictions on the functional form of c¢(o).

In every period ¢, the market state variable o, is the realization of an
independently and identically distributed random variable. The state’s cur-
rent value is observed by all agents in the model (although not by the econ-
ometrician) but future values are unknown. For a seatholder with human
capital skills #; (i = 1,2) at time ¢ the expected present value of the cash
flows from seat ownership is

b1 = E{i C(O't+k)hi,t+k:| _ hycloy) N "

= a+nt | a4+ i

where r is the discount rate and II; represents the expected present value of
all cash flows from date ¢ + 1 on, where the expectation is taken over pos-
sible future realizations of the state and human capital. Given the assumed
structure of the transition matrix P it is easy to show that I1; < II,. In other
words, because brokers tend to remain in their skill category, the expected
future earnings of a low-skill broker is below that of a high-skill broker.
From equation (1), the lowest reservation price is held by brokers with the
least human capital, that is, v; , = hic(0,)(1 + r)t+ 004

Now consider a potential buyer j drawn from a set of JJ potential risk-
neutral entrants. Entrants are drawn each period from a pool of potential en-
trants and do not know their trading ability prior to entry. Immediately upon
entry at time ¢, a new seatholder has the lowest skill level, so that h;, = h;.
After one period in the market (in period ¢ + 1), an entrant’s true skill level is
revealed according to a stationary probability distribution, and thereafter (pe-
riods ¢ + 2, etc.) the entrant is an established seatholder whose abilities evolve
according the transition matrix P, as above.* We assume the probabilities that
a new entrant is of type h; or h, are the same as those for the population
as a whole, that is, (1 —¢)/[1 —p) + (1 —¢)]and 1 — p)/[A —p) + A — q)].
The probability of the new seatholder being in category Ay in period ¢ + 1 is
Pr(hj,.q1 = he]l = (1 — p)/[(1 — p) + (1 — q)]. Recall that the probability of an
existing seatholder (not a new entrant) moving from skill level 2 to A, in pe-
riod¢ + 1issimply 1 —p < (1 —p)/[(1 —p) + (1 — q)]. Thus, a new entrant has
a better chance of becoming a skilled broker than an existing broker with a low
skill level.

4 For simplicity, we assume a new entrant does not sell his/her seat until his/her type is
revealed.
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For an entrant, the reservation price at time ¢ is the expected present
value of cash flows less the entry costs to floor trading. Entry costs consist
of the direct costs of establishing a physical presence on the floor and asso-
ciated back office costs and, perhaps more importantly, implicit costs (in-
cluding the costs of building reputational capital with other floor participants)
associated with floor trading. Let ¥(o,) > 0 denote the cost of entry at time
t, which we presume is strictly increasing in o,, the state variable. This is
intuitive, because in times of market stress, the purchase of a seat entails
greater risk and hence higher financing costs. Further, the acquisition of
reputational capital may be more difficult when market volatility is high.
Denote by V; , the reservation price of entrant j, so that at time ¢

hyc(ay)
1+7r)

v, = E{ﬁ c(opp)hj tir)

= 1+t

] - V(o) = + 11, — ¥(a,), (2)

where II, represents the expected future cash flows. Note that II lies be-
tween the high and low skill state skill levels because the new entrant’s
chances of being high skilled exceed those of an existing low-skilled broker.
Under our simplifying assumptions, potential entrants share a common value
at time ¢, denoted by V,.

A.1 Trading and Volume

Define a function g(o) = (II, — I1;) — V(o) that represents the difference
between the valuations of potential entrants and the class of seatholders
who place the lowest value on their seats. Let o™ be the value of the state
variable for which g(o) = 0, that is, when outsiders have reservation prices
equal to those of the most eager potential sellers. The function g(o) is strictly
decreasing so that for o > o™, there are no mutually beneficial opportunities
for trade. At the start of time ¢, nature selects the state variable o, and this
realization is observed by all agents. One of two possible states may occur:
(1) if o, > o™, then V, < vy,, that is, the reservation price of a potential buyer
is below that of the most eager seller, and no trade occurs, or (2) conversely,
if o, < o*, then V, > v;, (under our assumptions vy, > V,) and there are
mutually advantageous gains from trade if N;, > 0. This occurs with posi-
tive probability. Without modeling the exact details of the bargaining pro-
cess, we assume that if there are mutually beneficial opportunities for
exchange, then trade will occur. Thus, the volume of trade in period ¢ in the
second case is Ny,. It follows immediately that trading activity in the seat
market is inversely related to the expected overall market volatility. Merton
(1980) shows that higher expected volatility can be associated with a larger
risk premium and hence we would expect an inverse relation between seat
market activity and future returns.
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A.2 Other Proxies: Quoted Spreads and Returns

Note that the quoted bid-ask spread for seats is also a proxy for the state
variable, because it is inversely related to trading activity in the seat market.
When o, > ¢, the ask price is set by competition among potential sellers
at v,,, whereas the bid price is determined by competition among potential
buyers at V, and the average spread is s(o,) = ¥(o) — (II, — II;) > 0. When
o, < o*, the spread is, by definition, zero when buyers and sellers agree on a
price to trade.

Seat price returns, however, can provide misleading inferences about
changes in the state variable. In particular, observe that if a trade occurs,
the transaction price, denoted P,, can be expressed as P, = a, vy, + (1 — ) V,,
where «, € (0, 1) captures the ability of buyers to negotiate a more favorable
price. Seat price movements thus reflect changes in bargaining ability «,
(which may be related to ¢ in unknown ways) and in the mean valuation
(v1; + V,)/2. We do not model the bargaining process, but it is possible that
there is a systematic tendency for transactions to occur at one side of the
market or the other based on o, confounding inferences drawn using
seat returns. Even if we can correctly isolate changes in the mean valua-
tion (say using midquote returns), making inferences about changes in o
are problematic because the function c¢(o) (which underlies both valua-
tions) may be nonmonotonic. Thus, an increase in ¢ need not necessarily
imply a decrease in seat prices, depending on its effect on the composition
of volume.

B. Sentiment

Many market participants have noted the propensity of seat prices to re-
spond in an exaggerated manner to market movements (Roeder (1999)), and
seat prices are often regarded as measures of sentiment (McGee (1998)).
Indeed, seats are unique in several respects that are relevant in this context.
As noted by Schwert (1977a) they are capital assets whose values reflect
expectations of future market activity and returns, they are in fixed supply,
and they cannot readily be sold short.?

Recent work in behavioral finance has shown that agents place too much
weight on near term events, especially extreme events. If this observation
applies to the seat market, traders might be excessively optimistic (pessi-
mistic) about seat cash flows following unexpectedly large increases (de-
creases) in stock prices. In the latter case, however, the prices of seats need
not be biased (relative to a rational forecast) because outsiders can freely
buy them from pessimistic sellers, provided the market also contains large
numbers of risk neutral agents with correct expectations. In the case of good
news this is not the case because seats cannot be sold short.

5 In theory, because seats can be leased, a synthetic short could be constructed. However, in
practice this appears difficult, given the nature of leasing relationships, as discussed in Section II.
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This argument suggests an interesting test of whether the seat market
reflects sentiment: examine the pattern of excess returns to seats relative to
a suitable factor model associated with large stock market increases. A se-
ries of abnormally positive returns would indicate an exaggerated reaction
to stock market movements that is consistent with the type of behavior pos-
ited by commentators, possibly justifying some of the interest in the seat
market.

II. Institutions and Data
A. Institutional Details

The NYSE is a New York State not-for-profit organization whose net as-
sets are owned by its seatholders.® Ownership of a NYSE seat confers full
distributive rights in the NYSE’s net assets, and allows a member access to
the NYSE’s trading floor. Should the NYSE demutualize (i.e., sell shares to
the public), seatholders would be residual claimants to the organization’s
assets. The NYSE was founded in 1792, and seat transactions were first
allowed in 1869. There are 1,366 regular members who own seats.” Seats are
indivisible, implying that the supply of seats in the last four decades has
been fixed.

Seats have value because they entitle their owners to buy and sell secu-
rities on the floor, either as an agent for others or for their own account.
Members can participate in trading in several different roles, including:
(1) specialists, who are exchange-designated market makers, responsible for
providing liquidity and maintaining price continuity in their assigned NYSE-
listed stocks, (2) commission (house) brokers, who help execute orders for
brokerage firms, (3) independent (two-dollar) brokers who handle the trades
of other members, (4) floor traders, who trade for their personal accounts,
and (5) Registered Competitive Market Makers, who are independent floor
traders with additional affirmative obligations to provide liquidity. Special-
ists and brokers (house and independent) represent the largest categories on
the floor, accounting for 35 percent and 61 percent of total members, respec-
tively. The member determines how the seat is used and in this sense, seats
are undifferentiated products. For example, although every specialist must
own a seat, there is no such thing as a “specialist seat.” Before 1978 seats
could not be leased to others, but leasing is now relatively common.

Seats are traded in an auction market maintained by the Secretary of the
NYSE. Current bid and ask quotes are posted in prominent locations on the
floor of the exchange, and there are no transaction costs to purchasing or

8 Seat and NYSE membership are synonymous because until 1871 members sat in assigned
chairs during the roll call of stocks.

7 Originally, there were 1,060 seats but this number was increased to 1,375 in 1932 and
finally to the present number of 1,366 in 1953. In addition, there are a small number of “par-
tial” memberships that convey limited physical or electronic access to the floor for a basic fee
supplemented by annual fees.
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selling a seat. In theory, the market for NYSE seats is a continuous market
because transactions or quote changes can be made at any time during the
day. In practice, however, seats are thinly traded and quotes can remain in
effect for several days. The seat market is a particularly simple example of
a limit order book system, a trading design that is increasingly common in
financial markets.

Not all transactions take place in the auction market. Private sales or
transfers between individuals within the same member institution could po-
tentially involve consideration other than cash and for this reason need not
occur at or within the quoted bid and offer prices. For this reason, we focus
only on public seat transactions in cash.

B. Data Sources and Procedures

B.1. Trade and Quote Data

Our analysis is based on a complete chronological record of all bids, offers,
and transactions in the NYSE seat market from January 1973 to July 1994.8
These data are unique in several important respects. First, although trans-
actions are infrequent, quotations are available on a daily (and occasionally
intradaily) basis. Quotation data are interesting because they can be used to
measure the range of estimates of seat value by market participants. To our
knowledge, these data have not been examined before. Second, the data iden-
tify the date and time (to the nearest minute) of all quotes and transactions,
allowing us to investigate in more detail the relation between seat prices
and future stock market returns and activity. Previous studies use prices for
transactions that occur closest to the end of the month. Such prices present
potential problems because the exact dates of the transactions (or the changes
in bids or offers that lead to a transaction) are not observed.

Third, the data identify the trader behind the quoted bid and ask and the
parties to a transaction. This information, together with quotation data, and
descriptors such as “X sells to Y” aid in the identification of trade initiation.
Fourth, the data also provide information on the nature of the sale. Most
importantly, they identify whether the seat price includes option trading
rights and whether the sale is public or is a private sale or transfer. This
information helps us identify and exclude trades (e.g., private sales or trans-
fers) taking place at nonmarket prices. Finally, the period from 1973 to 1994
is of particular interest as it covers several events that pertain to the com-
petitive position of the NYSE and the profitability of the brokerage industry.
These events include the elimination of fixed commissions in May 1975, the
introduction of the DOT electronic trading system in March 1976, the intro-
duction of the Intermarket Trading System (ITS) in April 1978, and the
Crash of October 1987.

8 We thank Steve Fuller of the NYSE for providing access to these data.
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Table I

Sample Chronological Record of Bids, Offers,
and Trades in the NYSE Seat Market
The table reports sample quotation records for the NYSE seat market (using data obtained
from the NYSE) for Monday, July 21, to Wednesday, July 23, 1986. Each record shows the
prevailing bid, offer, or trade price (with the identities of the traders A, B, G, L, T, W, and S) at
the time of the transaction or change in quotes. The symbol — indicates the direction of a
transaction. All prices are in thousands of dollars.

Bid Offer Transaction

Date Time  Price Identity Price Identity  Price Type
Monday, 7/21/86 Open 505 S 600 W
Tuesday, 7/22/86 Open 505 S 600 w

11:15 505 Sell (T — S)

12:00 410 G 600 w
13:00 430 G 600 w
13:30 430 G 550 L
14:25 435 B 550 L
Wednesday, 7/23/86 Open 435 B 550 L
10:40 450 A 550 L
12:19 460 B 550 L

The data are obtained from the NYSE in the form of a handwritten ledger
and are then transcribed by hand to electronic form.® Several filters are
used to ensure the accuracy of the data. First, we screen the data for obvious
outliers and other keypunch errors such as dropped digits. Second, we cross-
check the transaction prices against reported prices available through other
sources (e.g., the NYSE Fact Book). Finally, we take care to ensure that
sequences of transaction prices are comparable by excluding private sales
and transfers, and by correcting for the effect of option trading rights, which
can be traded separately.

To illustrate the nature of the data, consider Table I. The table shows the
quotation record from Monday, July 21 to Wednesday, July 23, 1986, with
only the first initial of the participants’ last names used to preserve anon-
ymity. At the open of the auction market at 9:00 on Monday, the bid and ask
prices were $505,000 and $600,000 (based on quotes by S and W), respec-
tively. These quotes remained in effect through the open on Tuesday. At 11:15,
an outside investor, T who was not previously represented on either the bid
or ask side, hit the quoted bid and sold to S at the bid price of $505,000.
With S out of the market, the best bid was represented by G for $410,000.

9 Due to omissions in the data obtained from the NYSE, we are missing quote and price
information for two blocks of time: January 1980 to December 1980 and May 1983 to October
1983.
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This bidder then improved the bid to $430,000 at 13:00, and at 13:30 on
Tuesday, a new player L entered the market and posted an ask price of
$550,000. At 14:20, a new bidder B entered with a bid of $435,000. These
quotes remained in effect until 10:40 on Wednesday, when yet another new
player A improved the bid further to $450,000. This offer was quickly coun-
tered by B, who improved the bid to $460,000. These quotes remained in
effect for the rest of the week.

This example serves to illustrate several aspects of the data. First, quotes
narrow in response to new trading interest as shown by the quote records for
Wednesday, July 23. Second, although the trade shown here is seller-
initiated, traders often adjust their quotes to signal their willingness to trade.
This is illustrated by the quote record for 13:00 on Tuesday, July 22, when G
voluntarily raises his bid price from $410,000 to $430,000, possibly to indi-
cate an active interest in trading. The variability of the quoted bid-ask spread
makes it difficult to use this measure as a proxy for seat market liquidity.
Third, the transaction in this example is viewed as informative in the sense
that it has a permanent effect on the seat price level. Indeed, the price
change from the pretrade midquote to the opening midquote the day after
the seat sale is —10.8 percent.

Most days feature less activity. Overall, there are 686 trades in the sample
period, implying a trading frequency of just 0.20 per business day. In con-
trast, the quotation frequency is much higher with an average of two quo-
tations per business day over the entire period. Both trading and quotation
frequencies are higher in the 1973 to 1980 period, which includes events
such as the elimination of fixed commissions, the oil crisis, and a major
recession. Of particular interest, the mean percentage pretrade bid-ask spread
is large, 22.54 percent.

B.2. Annual Data

We obtain from the NYSE an annual series of seat prices covering the
period from 1869, when trading in seats commenced, through year-end 1998.
The long-horizon data provide a useful historical perspective that helps place
our more detailed transaction-level analyses in context. However, the annual
series includes high and low seat prices in each year, and the nonsynchro-
nous nature of the data warrant some caution when interpreting the results.
As noted by Working (1960) and Schwert (1990), averaging high and low
prices within the year produces time series characteristics that are similar
to those that result when time-averaging data that come from a random
walk. The returns from such a series resemble a first-order moving average
with correspondingly high first-order autocorrelation and understated stan-
dard deviations. Schwert (1990) employs a procedure to correct for this effect
when he constructs a market return series (that we use below) based on the
Cowles Index (which averages high and low prices). The summary statistics
that we report below reflect this correction.
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III. Risk and Return Characteristics of Exchange Seats
A. Seats as Capital Assets

We begin by examining the risk and return characteristics of seats, view-
ing them as capital assets. The mean annual return (standard deviation) for
the 1869 to 1998 period is 8.07 percent (28.1 percent) for exchange seats and
10.73 percent (18.45 percent) for the entire market.1° Similar results hold for
monthly data in the period from 1973 to 1994.11 These aggregate figures
conceal considerable variation over time, necessitating a more formal analy-
sis of the relation between risk and return for exchange seats. We use a
model first proposed by Schwert (1977a) for this purpose.

We extend Schwert’s original analysis in two ways: (1) we update the sam-
ple period using detailed transaction-level data from 1973 to 1994, and (2)
we include additional independent variables in the model to control for other
factors affecting seat returns. To capture the influence of trade activity, we
include the log monthly change in composite NYSE volume. Fama and French
(1993) argue that two additional factors are useful to capture the nondiver-
sifiable risk of an asset. They find that a size-related and a value/growth-
related factor are helpful in describing asset return variation. We therefore
include those two factors in our model.

We estimate the following regression model:

k k
R, - Tey = a+ 2 Bi(rm,t—i - rf,t—i) + 2 y;SMB, _;
i=0 i=0
. . (3)
+ 2 6, HML,_; + 2 ¢, VOL,_; + ¢,

i=0 1=0

where R, is the return on NYSE seats in month ¢, r;, is the Treasury bill
rate, r,, , is the return on a value-weighted market index, SMB, is a monthly
size premium (small stock return — large stock return), HML, is a monthly
book/market (B/M) premium (high B/M return — low B/M return), VOL, is
the (logarithmic) growth in the aggregate NYSE share volume from month
t — 1 to month ¢, and ¢, is the error term. The first three factors are those
used by Fama and French (1993).12

The results for the entire sample and two subperiods for 2 = 1 are sum-
marized in Table II. Results for other lags are similar and are not reported
here. For the entire period, contemporaneous excess market returns are pos-

19 Market returns are measured using a value-weighted index of NYSE stocks constructed by
Schwert (1990) for the 1870 to 1925 period and by CRSP for the 1926 to 1998 period.

11 By July 1994, the value of a $1 seat investment was $4.36 versus $9.55 for the S&P 500
index. Seats also exhibited considerably more volatility—the standard deviation of monthly
seat returns over the 1973 to 1994 period of 12.41 percent versus 4.59 percent for the S&P 500
return.

12 We thank Gene Fama and Ken French for generously providing these data.
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itive (p-value = 0.06), but well below one, indicating that seat prices re-
spond to market information, albeit slowly. The sensitivity of seat prices to
market movements appears to have increased over the sample period; in the
post-1984 period the coefficient on the market return is 0.55 and statisti-
cally significant at the 5 percent level. The two factors used by Fama and
French (1993) vary in their significance across the subperiods. The coeffi-
cient on the size premium is significant in the entire period and in the
pre-1985 period, but not in the most recent subperiod. This factor, which has
been shown to have a significant effect on stock returns, thus also affects
seat returns, perhaps reflecting the illiquid nature of both the market for
seats and for small-cap stocks in the earlier sample. The lagged value of this
variable also follows a similar pattern, but the value-growth factor has little
explanatory power. Finally, there is a significant relation between monthly
seat price changes and contemporaneous monthly NYSE volume changes in
the overall period, but lagged volume has little explanatory power.

IV. Predictability of Returns
A. Return Predictability Using Monthly Data

Our model suggests that variables associated with seat market liquidity
(transaction frequency and the bid-ask spread) are related to expectations
about future market volatility. Merton (1980) shows that the equilibrium-
expected return for the market is an increasing function of the risk of the
market, and argues that models of the market-risk premium must account
for changes in the level of market risk. He goes on to suggest that the model
can be improved by inclusion of additional nonmarket instruments for mar-
ket risk, such as surveys of investor expectations. Seat market activity rep-
resents a market-determined observation on such expectations, and we expect
changes in lagged seat activity to, likewise, have predictive power.

A.1. Correlations among Seat Market Variables

As a convenient way of summarizing the relation between seat market
variables and market returns and volatility, we show in Table III the matrix
of estimated Pearson correlation coefficients among the variables. A corre-
lation coefficient p whose absolute value is statistically significant under
the null hypothesis Hy: p = 0 is indicated with an asterisk. The variables of
interest are (for month #) the current and next month’s excess return on the
S&P 500 index, market volatility (measured by the absolute excess return of
the S&P 500 index), the excess return on seats, the average bid-ask spread
(expressed as a percentage of the midquote price) in the seat market, the
number of transactions (volume) in the seat market, and the signed order
flow in the seat market. We define order flow as X, = PO z;  where z; , is
a trade-initiation variable for trade i in month ¢ (z = +1 for a buyer-initiated
trade, z = —1 for a seller initiated trade, and z = 0 for a trade at the midquote).
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Table III
Correlation Matrix Using Monthly Data, 1973-1994

The table displays estimated Pearson correlation coefficients using monthly data for the period
from January 1973 to July 1994. The variables are defined (for month ¢) as follows: r,,, , — r, is
the return on the S&P 500 index less the return on Treasury bills; R, — r, is the excess return on
seats; S, is defined as the average bid-ask spread (expressed as a percentage of the midquote price)
for seats; N, is the number of transactions (volume) in the seat market; and X, = S, z;, is the
total signed volume in the seat market, where z, , is a trade-initiation variable for trade ; in month
t (z = +1 for a buyer-initiated trade, z = —1 for a seller-initiated trade, and z = 0 for a trade at
the midquote). Tests of significance are based on a difference in absolute value from zero.

Tm,t+1 ~ Thev1 Tmoe — Tre ‘rm,tirf,t‘ Rz*rf,z S, N, X,
T te1 — Tres1 —0.011 —0.057 —0.001 0.034 —0.135%*  —0.049
Tt — Try —0.036 0.216%*  —0.015 —0.117* 0.286%*
[P e = 77 -0.031 0.021 0.178%*  —0.007
R, —rp, 0.162%  0.099 0.544%%
S, —0.205%* 0.034
N, 0.056

* and ** denote significance at the 10 and 5 percent levels, respectively.

The results in Table III are interesting in several respects. First, observe
that the only variable that is significantly correlated with future stock mar-
ket excess returns is the volume of seat trades. This correlation is negative
and significant at the 5 percent level, consistent with the prediction of our
model. Trading activity in the seat market is also negatively related to cur-
rent stock market returns and this correlation is statistically significant at
the 10 percent level. Trading activity is also positively and significantly cor-
related with overall market volatility, again the only variable to be so in a
significant manner.!3 Second, although seat returns are correlated with con-
temporaneous market returns, over the period from 1973 to 1994 the corre-
lation with future stock market returns is not significantly different from
zero. This is consistent with Schwert (1977a) for the period ending in 1973.
Third, the order flow variable is positively and significantly correlated with
contemporaneous stock market returns. Because there are entry costs, the
decision to trade a seat is likely to have been made some time prior to the
actual trade, so that this result suggests that seat order flow is related to
signals about future stock market movements. Seat market returns are pos-
itively and significantly correlated with contemporaneous signed order flow
in the seat market, consistent with Table I, where trade initiation affects the
seat price level. Fourth, trading activity in the seat market is also nega-
tively related to current stock market returns and this correlation is statis-
tically significant at the 10 percent level. Finally, as we would expect, seat
volumes are negatively and significantly related to the contemporaneous
seat bid-ask spread. We turn now to a more formal investigation of the pre-
dictive power of seat market variables.

13 See Schwert (1989) for a discussion of time variation in volatility.
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A.2 Regression Models

Recent research finds similar patterns of predictability in stock returns.
For example, Fama and Schwert (1977), Campbell (1987), and Keim and
Stambaugh (1986) use ex ante observable market variables that capture the
level of Treasury bill yields, asset prices, default premium, and the term
structure slope to predict monthly stock and bond returns. Fama and French
(1988) and Harvey (1991) use the dividend yield for the U.S. equity market
to predict stock returns domestically and internationally, respectively. Kothari
and Shanken (1997) and Pontiff and Schall (1998) use the book-to-market
ratio for the overall market to predict stock returns.

Our model suggests that liquidity in the seat market may proxy for un-
observed factors affecting expected returns. Seat market liquidity (as mea-
sured by volume) is likely to be autocorrelated, so we focus on the innovation
in the liquidity variable. In addition to lagged seat market volumes, we also
include as controls the seat price level (a proxy for entry barriers), the change
in the seat bid-ask spread (a proxy for transactions costs), and the lagged
absolute seat return (a proxy for risk). We model transaction activity as

6
Nt = BO + 2 BiNt*i + AlLOgPricet,I + /\QDSPDt,1 + )\3AbSRett,1 + €; (4)
i=1

where, in month ¢, N, is the number of public trades in the seat market,
LogPrice, is the (log) transaction price in the seat market (midquote if there
was no trade), DSPD, is the change in the month-end quoted bid-ask spread
for exchange seats, AbsRet, is the absolute seat return, and ¢, is an error
term. The model fits well (the results are not reported here) and adjusted R>
is 0.381. As expected, volume is strongly autocorrelated at short lags, and
volume is negatively and significantly related to the price level and the
increase in spreads. The absolute seat return in the previous month is not
significant.

We then estimate the following regression model for the period from 1973
to 1994

3
Ty = Tpe =@+ BT 1 = Tp1) + > v:LIQ, ; + ,BM,  + 8, DEF,_,
- )
+ 6;TERM, | + 6,TBYLD, |+ 6;DIV, |+ ¢,

where, in month ¢, r,, , is the return on the S&P 500 index, r/, is the return
on Treasury bills; LIQ, is the innovation in liquidity, defined as the esti-
mated residuals from the regression estimates of N, in equation (4), BM, is
the Dow Jones book-to-market ratio; DEF, is the low-grade bond default
yield premium; TERM, is the average yield of Treasury bonds with more
than ten years to maturity minus the yield of T-bills that mature in three
months; TBYLD, is the yield of a T-bill that matures in three months; and
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DIV, is the annual dividend yield of the CRSP value-weighted index mea-
sured monthly, as described in Fama and French (1988). The last five vari-
ables are from Pontiff and Schall (1998) who describe their construction in
more detail.’# Our model suggests a negative relation between market ex-
cess returns and lagged liquidity measures. We employ several lagged val-
ues of liquidity because we have no strong priors on the intensity of the
forward-looking expectations implied in seat volumes.

A.3. Results

Table IV reports estimates of the coefficients for the 1973 to 1994 period
and for two subperiods. We find evidence—consistent with Table III above—
that lagged volume innovations have predictive power for future excess mar-
ket returns. For the period as a whole, the coefficients on the volume
innovations, v;, ys, and y5 are all negative and significant at the 5 percent
level. The observed relation is consistent with an increase in the expected
risk premium following an increase in perceived volatility, manifested by
less activity in the seat market (Merton (1980)). Given that empirical evi-
dence for Merton’s model is mixed, there may be other explanations for this
result. For example, liquidity in the seat market might be positively related
to overall market liquidity, and hence higher asset values and lower ex-
pected returns as in Amihud and Mendelson (1986) and Chordia, Roll, and
Subrahmanyam (1998). The coefficient estimates and significance levels for
the five additional variables are comparable to those reported by Pontiff and
Schall (1998) for the 1959 to 1994 period (see their Table 3, Panel B).

We performed several robustness checks of these results. Interestingly, the
exclusion of the additional ex ante observable variables does not materially
impact the estimated coefficients, or the significance, of the seat variables.
The results are also relatively insensitive to the specification of equation (4).
In both subperiods (January 1973 to December 1984 and January 1985 to
July 1994), the coefficients y,, v,, and y; on the liquidity measures are
negative, but significance levels vary, possibly a result of lack of power. In
the most recent period, vy, is negative and significant at the 5 percent level,
and in the older period, both vy, and y5 are negative and significant at the 10
percent level. By contrast, the significance (and sometimes the sign) of the
predetermined observable variables varies in the subperiods.

A.4. Other Variables: Spreads and Seat Returns

The model suggests that other proxies for seat market liquidity such as
the bid-ask spread for seats are positively related to future stock market
returns. We replicate the analysis above using the bid-ask spread immedi-
ately preceding the last trade of the month as our (inverse) measure of li-
quidity. Although we find that the hypothesized relation does hold, significance

14 We thank Jeff Pontiff and Larry Schall for generously providing these data.
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levels vary and are sensitive to the definition of the spread. This may reflect
the difficulty in measuring true or effective spreads. As the example in Table I
shows, negotiation through successive quote revisions makes the definition
of the average monthly spread problematic. Further, there can be large dif-
ferences between the mean spread, median spread, beginning spread, end-
ing spread, and pretrade bid-ask spread in a given month. By contrast, the
definition of seat market volume is unambiguous and is unlikely to be mea-
sured with error.

The only previous study of seat return dynamics (Schwert (1977a)) fails to
detect any predictability in returns using seat prices in the period from 1926
to 1972. It is interesting to see if these findings hold true in our long- and
short-horizon data. However, using the same approach as above, we fail to
demonstrate any evidence of predictability at the monthly level. Similar re-
sults are obtained using annual data from 1869 to 1998. Finally, we also
estimate regressions using monthly data where the dependent variable is
volume growth and independent variables are lagged values of volume in-
novations, seat returns, market returns, and other predicting variables. These
findings confirm Schwert’s original results with different data. As our model
demonstrates, the failure to find predictability using seat returns is not es-
pecially surprising because seat returns need not be related to expectations
of overall stock market volatility in a monotonic way. Indeed, as Table III
shows, although trading frequency and volatility are significantly and pos-
itively correlated, seat returns exhibit negative but insignificant correlation.

B. Transaction-level Analysis

Our transaction-level data allow us to ask whether seat transactions are
perceived as having information content. This question is interesting be-
cause it might explain why order flow is significantly and positively corre-
lated with contemporaneous stock market returns, as in Table III, providing
an additional reason for why seat market transactions might be informative.
Accordingly, we compute the permanent and temporary price movements
associated with seat transactions. These definitions are common in the block-
trading literature. Following Keim and Madhavan (1996), we define the per-
manent (information-based) and temporary (liquidity-based) impacts as,
respectively:

PERM = In(PPEE) — In(PPOST)

(6)
TEMP = In(P?95T) — In(P)

P PRE P POST

where is the midquote prevailing immediately before the trade,
is the average of the bid and ask price prevailing just before the subsequent
trade, and P is the trade price itself. The permanent impact captures the
long-run change in asset values as a result of a trade while the temporary
(liquidity-based) component is interpreted as the price movement necessary
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to compensate the liquidity provider for accommodating the initiator’s desire
for immediacy. The percentage price impact of the trade is the sum of the
permanent and temporary impacts. Our detailed transaction level data al-
lows us to compute these measures for buys and sells.

These measures presume that the pre-trade reference price is an accurate
assessment of the asset’s underlying value or “unperturbed” price prior to
the transaction. For a thinly traded asset such as an exchange seat, the
pretrade price might be a biased measure of this value if bid and offer quotes
are stale. For example, consider a sell trade following a decline in the overall
stock market. If the quotes are stale, the reference (pretrade) price will be
too high, and the permanent impact will be overstated. Although stale quotes
represent a potentially serious problem, note that most transactions occur
on days where there have been several quote revisions. Indeed, there are
approximately three quote revisions just prior to a trade. Nevertheless, as a
robustness check, we compute the percentage movement in the S&P 500
from the time of the previous trade to the current trade for buys and sells.

We estimate the two components of trade impact separately for the 344
buys and 286 sells in our sample, excluding 55 uncategorized transactions.
The average permanent impact for buys is 2.55 percent and for sells is —2.43
percent, and both are statistically significant. Interestingly, buy (sell) trades
are associated with positive (negative) S&P 500 movements, but these changes
(0.82 percent for buys and —0.38 percent for sells) are not large compared to
the impacts. Thus, even though there is a tendency for trade initiation to be
correlated with market movements, the transaction price is still perma-
nently revised in the direction of trade initiation. This is consistent with
there being information content to trade initiation, possibly because some
brokers have information about their own order flows and hence private
signals regarding future trading activity.

The estimates of the temporary component are also economically signifi-
cant, but are smaller in magnitude. Temporary impacts are higher for sells
(—2.24 percent) than buys (1.47 percent). The reason for this asymmetry is
unclear. It is possible that sells occur more often in downward markets when
the brokerage sector is distressed and potential buyers can extract greater
rents from sellers. There are no systematic patterns in the permanent or
temporary impacts for unclassified trades. In summary, the fact that seat
price movements contain a permanent price component indicates that mar-
ket participants revise their beliefs in response to trades, that is, trades are
perceived to contain information about future asset values.

C. Seat Prices and Market Sentiment

C.1. Historical Seat Prices: 1869-1998

Although seats behave as capital assets, there are times when seat prices
react in exaggerated ways to news events. Because seats are in limited sup-
ply and cannot easily be short sold, we are more likely to observe a bubble
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in these assets. Such bubbles, if they exist, may presage or occur contempo-
raneously with bubbles in other assets, including financial assets. It is per-
haps for this reason that seat prices—Ilike the prices of art objects—are often
regarded as indicators of market sentiment.

Although this argument is plausible, empirical tests are difficult to con-
struct because of the isolated nature of such events. Nonetheless, some in-
sights can be gained by studying the past history of seat prices. Figure 1
plots an annual nominal and real seat price index (with 1869 = 1) over the
entire period from 1869 to 1998 during which seats were traded.’> The nom-
inal series exhibits three significant price runups—with peaks in 1929, 1969,
and 1987—that were quickly followed by declines of comparable magnitudes.

In real terms, however, even the recent highs in seat prices pale in com-
parison to past seat prices. Figure 1 also shows an inflation-adjusted seat
price index series.'® The real series is dominated by the 1929 observation,
which is on the order of three times the magnitude of the next highest ob-
servation in 1969. In comparison, the 1987 and 1998 observations appear
small, lower even than the observations at the beginning of the century. So
in real terms, the capitalized value of the floor trading franchise is at ap-
proximately the same level that prevailed at the beginning of the century.
These findings are consistent with an asset price bubble in the seat market
that paralleled the extreme valuations in the stock market in 1929. We turn
now to a more detailed investigation of seat price behavior in 1987 using the
transaction level data.

C.2. Seat Prices in October 1987

Seat prices reached a record high just before the crash of October 19, 1987,
much as they had just prior to the 1929 crash. To examine whether seat
returns prior to the crash are in some sense abnormally large, perhaps in-
dicative of overoptimism, we examine the returns to NYSE seats relative to
the expected seat returns. Let AR, denote the abnormal return in month ¢,
defined as the residual in equation (3), and let CAR, denote the standard-
ized cumulative abnormal return. Figure 2 plots CAR, over the period from
January 2, 1986 to December 31, 1988. There is a large and statistically
significant increase in the cumulative abnormal returns prior to the crash,
followed by negative abnormal returns during the nine-month postcrash pe-
riod. By October 1988 the cumulative abnormal returns are essentially zero.

The abnormal increase in seat prices in the 12 months prior to the crash
is consistent with an exaggerated and speculative response to expected mar-
ket movements by market participants. It is interesting to note that the

15 We do not “split-adjust” the seat prices for the increase in the number of seats in 1932 and
1953 because we view these events as analogous to a secondary equity issue rather than a
straight dilution of existing equity. Since the magnitude of the increases are relatively small,
however, our conclusions are unaffected by such an adjustment.

16 We thank Jeremy Siegel for providing us with the data. See Siegel (1992) for further
details.
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Figure 2. Cumulative standardized abnormal returns to NYSE seats in the period
from January 1986 to December 1988 surrounding the Crash of October 1987. Abnor-
mal returns are computed as the residuals from the model of seat excess returns estimated in
Table II.

stock market highs in 1999 are accompanied by (prior to discussions of de-
mutualization of the NYSE in mid-1999) the highest recorded price for a
NYSE seat of $2.6 million on March 1, 1999. Perhaps for these reasons, seat
prices are regarded as measures of market sentiment.

V. Conclusions

Stock exchange seats are capital assets whose prices reflect the expecta-
tions of market professionals regarding future activity in the equity market
as a whole. For this reason, there is considerable interest in seat transac-
tions and prices by both practitioners and academicians. But what informa-
tion, if any, is provided by transactions and quotes for stock exchange seats?
This paper examines this question using (1) annual prices of NYSE seats
over the entire history of trading from 1869 to 1998, and (2) the complete
record of all bids, offers, and trades in the NYSE seat market from 1973 to
1994.

Our analysis yields several new results. Like Schwert (1977a), there is no
evidence that seat returns can forecast future market volatility, volume, or
stock market returns. However, lagged innovations in seat market activity
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are useful in predicting the monthly excess returns of the S&P 500. This is
consistent with a model where an increase in seat market activity (liquidity)
is associated with less volatility and, hence (Merton, 1980), a lower expected
risk premium.

Given that empirical evidence for Merton’s model is mixed (Scruggs, 1998),
it is worth noting that there may be other explanations for our findings. For
example, liquidity in the seat market might be positively related to overall
market liquidity, implying (Amihud and Mendelson, 1986) lower expected
returns. It is worth emphasizing that seat variables are not a proxy for other
variables (e.g., dividend yields, default premia, B/M ratios) that have been
found to display predictive power.

We find additional confirmation for the view that market participants
regard seat trades as informative, in that seat transactions contain a sig-
nificant permanent (information) component. Seat returns are determined
like those of other capital assets. However, there is some evidence consistent
with seat prices serving as measures of sentiment. Specifically, we document
abnormally large runups in seat prices prior to October 1987 (similar to
those prior to the Crash of 1929) that are subsequently reversed, consistent
with an asset price bubble.

In conclusion, seat prices do indeed contain important information about
the beliefs of traders regarding future stock market activity, but this infor-
mation is subtle and complex in nature.
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