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Foreword 

Trading costs are not a trivial element in investment decision making. A 
transaction that on the surface would seem to have a positive return may be 
unattractive, or even negative, when all the real and potential costs of trading 
are taken into account. Therefore, accurate estimates of what these costs are 
likely to be are essential. Accuracy is an elusive goal, however, because some 
of these costs-such as market impact costs-cannot be observed dxectly and 
anticipated. 

Hans Stoll, in this study, takes a seldom-traveled path toward more accurate 
estimation of the costs incurred when trading in stocks. Most such studies try 
to tote up the trading bill from a micro (in-the-small) perspective centering on 
the various kinds of costs an investor incurs or on the market behavior of 
short-run securities prices, Stoll notes the difficulties inherent in these ap- 
proaches and also summarizes the literature in this field. His main thrust, 
however, is to approach the problem from the other end, starting with the 
aggregate (in-the-large) revenues and expenses reported by all securities firms. 
He then compares these estimates with those derived from in-the small studies. 

Stoll also confronts some of the "side-bar" issues with regard to trading 
costs. For example, should soft-dollar charges be considered costs of trading, 
or should they be unbundled and treated as fees for investment services? In 
addition, Stoll reviews the reasons for cost differences between dealer and 
auction markets. 

Investors should find useful Stoll's discovery that in-the-small and in-the- 
large estimates of trading costs are generally compatible-except that the 
former tend to understate the market impact costs, a particular hazard for 
institutions trying to predict the outcomes of their investment decisions. The 
Research Foundation is pleased to present Hans Stoll's important insights into 
the nature of equity trading costs. 

Katrina F. Sherrerd, CFA 
Senior Vice President 
Associate Research Director 
The Research Foundation of the 

Institute of Chartered Financial Analysts 



1. Introduction 

Casual observance of the securities industry suggests that aggregate equity 
trading costs are substantial. Someone is paying the salaries of 430,000 
securities industry employees and the sigmficant computer and communications 
equipment costs that form the basis of modern financial markets. Despite the 
magnitude of trading costs viewed "in the large," most academic studies analyze 
trading costs "in the small." Analyses in the small take either the institutional 
investor perspective or the markets perspective. 

Trading costs in the small may be measured from the institutional investor 
perspective, in which trading cost measures are based on a sample of 
institutional trades. Some analyses measure commissions paid, but the analytic 
focus is almost always on the measurement of market-impact cost-the cost of 
trading at unfavorable prices. 

Trading costs in the small may also be measured 'from the markets 
perspective, in which trading cost measures are based on the short-run 
behavior of securities prices. Estimates of trading costs are sometimes an 
explicit objective of research in securities market microstructure, a subfield of 
finance, but they are often a by-product of research on related issues such as 
the determinants of bid-ask spreads, the desirability of alternative market 
structures, and the influence of trading costs on the short-run behavior of 
securities prices.2 These studies provide estimates of the market impact of 
trades from observable transaction prices, without knowing the identity of 
traders. 

This approach is taken in papers by Arnott and Wagner (19901, Beebower, Kamath, and Surz 
(1985), Berkowitz, Logue, and Noser (1988), Bodurtha and Quinn (1990), Perold (1988), Chan 
and Lakonishok (1991), and Keim and Madhavan (1991). Schwartz and Whitcomb (1988) provide 
a comprehensive overview and analysis of institutional investor trading costs and practices. 

Recent studies analyzing trading costs from the markets perspective include Hasbrouck 
(1990), Roll (1984), and Stoll (1989). 
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In contrast to the markets and institutional investor approaches, both of 
which rely on transactions data, measurement of tradmg costs in the large is 
based on aggregate revenues of securities firms. Revenues of securities firms 
are trading costs to investors. The Securities and Exchange Commission (SEC) 
and the Securities Industry Association (SIA) report information on the 
revenues and expenses of securities h s ,  but heretofore no attempt has been 
made to derive estimates of trading costs that can be compared with estimates 
from other approaches. 

The principal objective of this study is to estimate commissions and 
market-impact costs from revenue and expense data reported by all registered 
broker-dealers and to compare these estimates with those based on other 
approaches. Estimates of trading costs in the large cannot provide detailed 
information on the costs incurred by particular investors in particular types of 
stocks, but they can provide a baseline from which other estimates of costs can 
be evaluated. 

A second objective is to provide a selected survey on the measurement of 
trading costs from the institutional and markets perspectives. The third 
objective is to discuss two policy issues closely related to transaction cost 
measurement. The first is the use of "soil-dollar" commissions to purchase 
investment services. The presence of soft-dollar services complicates the 
interpretation of trading cost estimates. Soft-dollar practices also have been the 
subject of criticism from several quarters. The second policy issue is the 
relative desirability of alternative market structures. The New York Stock 
Exchange (NYSE) operates as a continuous auction market, whereas the 
Nasdaq stock market operates as a continuous dealer market. The costs of 
trading in each of these markets is important in judging their relative desirabil- 
ity. This study presents estimates of trading costs in each market and notes the 
pitfalls in comparing trading costs in different markets. 



2. Sources of Trading Costs 

Markets and participating brokers and dealers incur a variety of economic costs 
in providing trading services to investors. These can be divided into five 
categories. 

Order-processing costs. Order-processing costs are the costs of routing, 
executing, and clearing trades, as well as the associated recordkeeping 
requirements. Accounts must be maintained, and procedures for ensuring the 
financial integrity of the entire process must be enforced. Significant real 
resources are expended for personnel and equipment in processing orders. 

Inventoy-holding costs. Investors who wish to trade quickly must pay a 
charge for immediacy to a dealer or other trader who assumes the inventory 
risk of taking on the position. Inventory costs are reflected in a higher return 
required by dealers as compensation for greater risk. In a sale to a dealer, for 
example, the higher return is earned because the dealer buys at the bid and, on 
average, sells later at a higher price.3 

Adverse-infomtion costs. Dealers who stand ready to buy at the posted 
bid price or sell at the posted ask price lose to informed traders.4 A dealer 
incorporates in the spread an amount that reflects the expected loss to traders 
with special information. Investors without private information incur this cost. 
A seller (buyer) of shares causes the price to fall (rise) because traders on the 
other side attribute the sale (purchase) to private information. On average, the 
price change induced by an informed trader is not reversed, because it 
represents the expected value of the mformation the informed trader pos- 
sesses. 

For society, the adverse-information cost is not a cost in real resources. 
Adverse information redistributes income from uninformed to informed inves- 

For more discussion of order-processing and inventory-holding costs, see Stoll (1985). 

See Glosten and Migrom (1985). 



Equity Trading Costs 

tors. If the dealer quotes are properly set, which they must be in equilibrium, 
dealer revenues are not increased by adverse information. In the presence of 
adverse information, dealer quotes overstate the amount required to cover 
order-processing and risk-bearing costs. The adverse-information effect does 
not induce return reversals and, therefore, does not contribute to dealer 
revenues. 

Impe$ect-market costs. If a market is imperfect because the dealer or 
broker has monopoly power, an investor may pay a premium above the actual 
cost of handling a trade. For example, if the NYSE specialists have the 
monopoly power often attributed to them, they can charge higher fees than if 
they faced direct competition." 

Research costs. An important aspect of managing a portfolio is determin- 
ing which securities to trade and when to trade them. Research costs and 
portfolio management costs are not usually included with trading costs. 
Nevertheless, brokers are frequently compensated for research services by the 
commission payments of brokerage customers. As a result, research services 
must sometimes be considered in evaluating the level of commissions and 
market impact. 

Transaction Fee Structure 
Securities firms recover the costs of servicing investors by cornrnissions on 

agency transactions and trading gains on principal transactions. Investors can 
easily measure commissions because they are clearly reported on the trade 
confirmation, but they are not often disclosed publicly. Commissions typically 
cover the costs of processing customer transactions, including execution, 
clearing, and account recordkeeping. Commission data can be difficult to 
interpret because they also may contain a variable soft-dollar component to pay 
for the cost of research services. Services may be provided by the broker 
executing the transaction or by a third party, and they may be rendered to the 
money manager or pension fund that is managing the assets. 

The second major type of trading cost is securities firms' trading gains, or 
market-impact costs viewed from the investor's perspective. This cost arises 
because investors sell at bid prices and buy at ask prices and because prices 

Aggregate revenues are somewhat lower because the total volume of trading is lowered by 
the presence of adverse information. The higher spread reduces trading by uninformed traders. 

Early work by T i c  (1972) and St01 (1978) provides empirical evidence on the role of 
competition. More recently, Laux (1991) analyzes the effect on spreads of competition in a dealer 
market. 
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may move against investors, especially in large transactions. Dealers' trading 
gains cover inventory and processing costs and provide their profit. Direct 
measurement of market-impact costs in the small is complicated by several 
factors. For example, the bid-ask spread is not necessanly a good measure, 
because it reflects adverse information, which is not a cost in real resources. 
Trading gains measured in the large from the securities industry perspective 
have the advantage of not including the adverse-information effect. Another 
direct approach is to determine whether the stock price reverses in the dealer's 
favor after a transaction; that is, whether the price rises after a dealer buys and 
falls after a dealer sells. The size of such a reversal measures the revenue to the 
dealer, but such calculations, made with transaction data, are complicated by 
news events and other trades that affect prices. Market impact also varies from 
trade to trade and investor to investor, dependmg on the tradmg strategies 
used, the securities traded, and the market where trading takes place. Because 
of the difficulty of directly measuring market-impact costs, considering trading 
costs in the large as measured from securities industry data is useful. 





3. Estimating In-the-Large 
Trading Costs 

The objective of this chapter is to estimate commissions and market-impact 
costs from in-the-large data-securities firms' revenue and expense data. After 
describing the data used to measure trading costs, this chapter presents 
estimates of trading costs as a proportion of portfolio value, as a proportion of 
trade value, and in cents per share traded. 

Securities Industry Data 
All registered securities firms are required to submit to the SEC Financial 

and Operational Combined Uniform Single (FOCUS) reports, which provide 
detailed standardized data on revenues, expenses, and balance sheet items. 
Aggregated results are reported in the SEC's annual report, by various 
self-regulatory bodies, and the SIA publication Securities Industv Trends. A 
sample of the aggregated income and expense data used in this study is in 
Appendix A. The table shows only the data for 1989.7 Part I1 firms carry 
customer accounts or clear trades. In 1989, 1,094 firms fit this description. Part 
IIA firms neither carry public accounts nor clear trades. In 1989, these firms 
numbered 7,718. 

Two sources of securities firms' revenues are used in estimating trading 
costs-commissions and trading gains-and results are reported for these 
categories. Firms acting in an agency capacity earn commissions; firms acting as 
principals, such as dealers, earn trading gains. Gains on firms' investment 
accounts, underwriting revenue, fees for account supervision, and other 
sources of revenue are excluded. The calculations are conservative, because 
some investor trading costs may be reported in these other accounts. Revenues 

I thank Van Anthony for help in interpreting the data. 
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are also categorized by locus of trading-exchange-listed equities or over-the- 
counter (OTC) equities. The data exclude revenues on debt trading and 
options. Brokerage commissions and clearing fees paid to other brokers are 
netted out. 

The aggregate data for commissions and tradmg gains for 1980 to 1990 are 
presented in Table 1. Also listed in Table 1 are the market value of equities 
traded on exchanges and OTC and the share volume and dollar volume of 
trading. Details of the calculation of commissions and trading gains are 
described in Appendix B. 

Because a large fraction of reported volume is for the accounts of securities 
firms, public volume is substantially less than total volume. The last row of 
Table 1 contains estimates of the proportion of volume executed for the 
accounts of securities firms. The data for exchanges are taken from the NYSE 
Fact Book and represent purchases plus sales by specialists and member firms 
as a percent of twice-reported volume.8 Member firm trading declined in 1989 
to about 33 percent from the 38 percent level earlier in the 1980s. 

The data for the OTC market in the last row of Table 1 represent the 
proportion of reported volume for the accounts of market makers. Before 
last-sale reporting was introduced in 1983, Nasdaq market makers reported 
volume at the end of the day as the greater of purchases or sales in each stock 
in which they made a market. Market-maker participation is the difference 
between market makers' purchases and sales, or their daily inventory change. 
The member participation rate of 0.15 shown in Table 1 for the early 1980s 
implies that dealers absorbed daily inventory changes equal to 15 percent of 
volume. 

Under last-sale reporting, a market maker reports as volume the purchase 
of shares from one customer and the subsequent sale of the same shares on the 
same day. If a market maker buys 100 shares and sells 100 shares in a day, 
volume is 200 shares. The market maker's participation is his purchases plus 
sales (200) as a fraction of twice-reported volume (400)' or 0.50. To the extent 
a market maker crosses customer orders (at the opening, for example), 
market-maker participation is less than 0.50. Last sales are reported for stocks 
classified as National Market System (NMS) stocks. For other stocks, volume 
continues to be reported as the greater of purchases or sales for the day. The 

Reported volume is total sales (which equals total purchases). Because specialists' and 
member lirms' purchases and sales are aggregated, dividing by twice-reported volume (which is 
aggregate purchases plus sales) is appropriate. See Stoll(1985) for more discussion of specialists' 
participation. 
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Equi& Trading Cosb 

proportion of trading by members reported in the last row of Table 1 is a 
weighted average of the proportion assumed for non-NMS stocks (0.15) and the 
proportion assumed for NMS stocks (0.45); the weights are the proportion of 
share volume for the two categories of stocks. Market-maker participation rose 
as stocks switched to NMS and last-sale reporting. 

Trading Costs as a Proportion of Portfolio Value 
In 1989, net securities commission income amounted to $7,253 million on 

exchange-listed stocks and $2,494 million on OTC stocks. Trading gains in 
equity securities amounted to $2,756 million and $2,093 million, respectively, in 
the two categories of stocks. Thus, aggregate security firm revenues from 
commissions and trading gains in 1989 totaled $14,596 million, an amount 
representing direct trading costs to the public. 

Table 2, which is based on the data in Table 1, reports trading costs as a 
proportion of the value of securities outstanding at year-end for 1980 to 1990. 
For example, in 1989 total trading costs of $14,596 million amounted to 0.43 
percent of the combined market value of stocks on the NYSE, American Stock 
Exchange (AMEX), and Nasdaq. Trading costs and market values both 
increased during the 1980-90 period without producing any pronounced trend 
in the ratio of the two. The data suggest that tradmg costs as a fraction of 
portfolio value peaked in 1987 and have declined since then, but thls may be a 
temporary phenomenon resulting from the crash of 1987 and the depressed 
state of the securities industry in 1989 and 1990. 

During the 1980-90 period, total trading costs averaged nearly 0.5 percent 
of the value of stocks, an amount equivalent to the standard management fee 
money managers charge. Revenues reported as commissions and trading gains 
constituted less than half the revenues of securities firms. To the extent that 
other revenues of securities h s  are payment for trading services, the trading 
cost figures are conservative. For example, the costs of underwriting new 
equity issues are not included in Table 2.9 Although this study focuses on 
secondary market trading costs, the cost of the initial trade to bring stock public 
might reasonably be included as a cost of trading borne by investors. Also 
excluded are fees for account supervision ($2,440 million in 1989) and other 
revenue ($25,046 million in 1989), which could include some compensation for 
trading services. The trading cost figures also do not include costs investors 

Equity underwriting fees earned by firms that clear or carry were the following for 1980 to 
1990 (in millions of dollars): $420, $444, $343, $770, $260, $775, $1,426, $1,278, $1,234, $781, 
$735. 
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Equity Trading Costs 

incur directly, such as payments for research material and the opportunity cost 
of time spent managing assets. Taken together, trading costs, management 
fees, and other costs probably exceed 1 percent of the market value of all stocks 
each year, an economically sigmficant figure relative to the average return per 
year. 

The data in Table 2 do not reflect many of the variations in trading costs 
across accounts and across categories of stocks. Actively traded and actively 
managed accounts pay substantially higher trading costs and management fees 
than inactively traded accounts.10 Stocks that are actively traded or that are 
more costly to trade incur higher costs. Table 2 shows trading costs in OTC 
stocks exceed 1 percent of the market value of those stocks, substantially more 
than for NYSE stocks. This reflects the higher turnover of OTC stocks and the 
greater trading cost per share traded. 

Trading Costs Relative to Volume 
Trading costs are usually measured in cents per share or as a percent of the 

value of the trade. These data are shown in Table 3 and Table 4, respectively. 
Evident in both tables is the dramatic decline in exchange cornrnissions between 
1980 and 1990: from 21.35 cents to 8.85 cents a share and from 0.698 percent 
to 0.289 percent of trade value. The overall declines in cornrnissions reflect the 
facts that commissions declined for almost all investors and that the composition 
of trading has become more concentrated in institutional investors, which pay 
the lowest cornmission rates. The decline in cornrnissions is sigdicant, 
particularly because soft-dollar services are said to have increased during the 
1980s. OTC commissions also fell, from 8.09 cents to 5.79 cents-less than the 
decline in exchange commissions. 

Exchange tradmg gains remained unchanged during this period at about 4 
cents a share (except for abnormally low trading gains of 1.2 cents in 1990). 
OTC trading gains fell substantially, from an average of 7.09 cents for 1980 and 
1981 to an average of 4.79 cents a share in 1989 to 1990 and from an average 
of 0.729 percent to an average of 0.364 percent, respectively, for the same two 
periods. 

During the 1980s, turnover-defined as the ratio of dollar volume of trading 
to market value-increased substantially. On exchanges, turnover increased 
Erom 0.37 in 1980 to 1981 to 0.63 in 1988 to 1989; in the OTC market, turnover 

lo In equilibrium, however, all accounts should earn the same percentage return after trading 
costs and management fees. Active accounts make trading gains at the expense of inactive 
accounts but pay greater trading and management fees. 



T
A

B
L

E
 3

. 
E

q
u

ity
 T

ra
d

in
g

 C
o

st
s 

in
 C

en
ts

 p
er

 S
h

ar
e 

T
ra

d
ed

, 
1
9
8
0
-9

0
 

E
xc

ha
ng

es
 

C
om

m
is

si
on

s 
T

ra
di

ng
 g

ai
ns

 
T

ot
al

 
O

T
C

 
C

om
m

is
si

on
s 

T
ra

di
ng

 g
ai

ns
 

T
ot

al
 

O
TC

 a
nd

 E
xc

ha
ng

es
 

C
om

m
is

si
on

s 
T

ra
di

ng
 g

ai
ns

 
T

ot
al

 

N
ot

e:
 D

at
a 

ar
e 

do
lla

r t
ra

di
ng

 c
os

ts
 sh

ow
n 

in
 T

ab
le

 1
 as

 a 
pe

rc
en

t o
f 

tw
ic

e 
pu

bl
ic

 s
ha

re
 v

ol
um

e.
 P

ub
lic

 s
ha

re
 v

ol
um

e 
is

 s
ha

re
 v

ol
um

e 
re

po
rt

ed
 

in
 T

ab
le

 1
 le

ss
 t

he
 p

ro
po

rt
io

n 
of

 v
ol

um
e 

do
ne

 b
y 

m
em

be
rs

. 



T
A

B
L

E
 4

. 
E

q
u

ity
 T

ra
d

in
g

 C
o

st
s 

as
 a

 P
er

ce
n

t 
of

 T
ra

d
e 

V
al

u
e,

 
1
9
8
0
-9

0
 

E
xc

ha
ng

es
 

C
om

m
is

si
on

s 
T

ra
di

ng
 g

ai
ns

 
T

ot
al

 
O

T
C

 
C

om
m

is
si

on
s 

T
ra

di
ng

 g
ai

ns
 

T
ot

al
 

O
T

C
 a

nd
 E

xc
ha

ng
es

 
C

om
m

is
si

on
s 

T
ra

di
ng

 g
ai

ns
 

T
ot

al
 

N
ot

e:
 D

at
a 

ar
e 

do
lla

r t
ra

di
ng

 c
os

ts
 s

ho
w

n 
in

 T
ab

le
 1

 as
 a 

pe
rc

en
t o

f 
tw

ic
e 

pu
bl

ic
 d

ol
la

r v
ol

um
e.

 P
ub

lic
 d

ol
la

r v
ol

um
e 

is
 d

ol
la

r v
ol

um
e 

re
po

rt
ed

 
in

 T
ab

le
 1

 le
ss

 th
e 

pr
op

or
tio

n 
of

 v
ol

um
e 

do
ne

 b
y 

m
em

be
rs

. 



Estimating In-the-Large Trading Costs 

increased from 0.57 to 1.07, respectively.11 The increase in turnover offset the 
effect of the decline in commissions per share traded, so cornmissions as a 
percent of portfolio value (Table 2) declined relatively little. Because of the 
modest decline in trading gains per share traded, increased turnover had the 
effect of increasing trading gains as a percent of portfolio value. 

In cents per share, OTC tradmg costs are lower than exchange trading costs 
(10.77 cents compared with 13.77 cents in 1989); in percent of trade value, 
OTC trading costs are substantially larger (0.837 percent versus 0.406 percent 
in 1989). In part, this difference reflects the lower average share price in the 
OTC market, which is about a third of the average share price on exchanges (in 
1989, $11.17 as opposed to $33.22). The composition of costs also differs. In 
the OTC market, nearly half the cost reflects trading gains. On exchanges, 
trading gains are less than 30 percent of trading costs. 

l1 Calculated from market value and dollar volume data in Table 1. 





Literature Survey: 

A second objective of this study is to provide a selected survey of the literature 
on the measurement of trading costs. Two perspectives will be explored-that 
of institutions and that of the markets. Both sections will include a review of 
studies on commission costs and on market-impact costs. 

Trading Costs Measured from the Institutions 
Perspective 

Transactions costs measured from the institutions perspective are based on 
trading records of particular institutions. This section summarizes studies that 
estimate institutional trading costs in the large provided in the previous chapter. 
Most previous studies of trading costs analyze them in the small. A comparison 
with this study's results, which measure trading costs in the large, is useful 
from the institutional investor perspective. 

Commissions. Data on commission costs are readily available to investors 
because they are separately reported on trade confirmations, but relatively few 
academic studies have had access to such data.12 Table 5 contains data on 
commission costs as calculated in several studies of institutional trades. 

The results in Table 5 are roughly consistent with the results reported in 
Table 3 and Table 4. For example, the commission of 0.31 percent reported by 
Beebower et  al. (1985) for July 1983 to June 1984 is lower than the average for 
all exchange commissions of 0.510 percent and 0.423 percent reported in Table 
4 for 1983 and 1984. The Beebower et al. survey, however, examined large 
institutional trades. Their result is in the same ballpark as Condon's (1981) 
figure of 0.32 percent for large institutional trades in 1978. 

l2 Recent exceptions are Chan and Lakonishok (1991) and Keirn and Madhavan (1991). 
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Literature Suruey: In-thesmall Results 

Chan and Lakonishok (1991) calculated percentage cornrnission rates on 
more than a d o n  trades of all sizes made by 37 institutional investors from 
July 1986 to December 1988 (excluding October 1987). They found an average 
commission of 0.17 percent, which amounts to 6.21 cents a share for a stock 
with a price of $36.50, the average for their sample. Berkowitz et al. (1988) 
reported a similar commission percentage for 1985, although this amount is 
lower than the commission costs on large trades reported by Beebower et  al. 
and Condon for earlier periods. The Chat-Lakonishok estimate is consistent 
with the widely reported cost to institutions of 6 cents a share for 1989 and 
1990, which includes soft-dollar services. 

The 6-cent figure is reasonably consistent with the 10 cents a share 
commission in 1987 and 1988 reported for all public trades in Table 3. If 
institutional trading is 75 percent of public share volume, the cornrnission on 
noninstitutional trading implied by a rate of 6 cents for institutions and an overall 
rate of 10 cents is 22 cents a share. The rate of 22 cents is approximately what 
discount brokers would charge on a trade of 400 shares on a $30 stock. 13 Exact 
comparisons are impossible because commissions depend on the trade size, the 
distribution of trades across categories of brokers, and other factors. The Chan 
and Lakonishok cost of 0.17 percent is also consistent with the percentage costs 
of 0.349 percent, 0.310 percent, and 0.286 percent reported in Table 4 for 1986 
to 1988. The higher costs in Table 4 reflect the inclusion of individual investors. 

Keirn and Madhavan (1991) examined trading costs of an institutional 
investor specializing in small-capitalization stocks, They calculated an average 
cornrnission cost of 10 cents a share for a sample of 650 small-capitalization 
stocks traded on the NYSE and AMEX. Commission costs on OTC stocks were 
not calculated, probably because institutions are typically not charged a 
commission for OTC trades. The 10-cent cost, which is consistent with costs in 
the large reported in Table 3, reflects the higher commissions on small, less 
liquid stocks. 

Market Impact. Because the market impact of institutional trading is 
more difficult to measure than are commission costs, it generates more 
controversy. Institutional trading data, unlike market transaction data, indicate 
whether the institution was a buyer or seller, making possible a determination 
of whether prices moved against the institution. The difficulty is determining 
whether an institution's trading caused the execution price to move adversely 
relative to the "true" price of the stock. Existing measures in the investor- 
based literature differ, primarily with respect to the benchmark used to 

l3 According to a survey reported in the Wall Street Journal of March 6, 1991, p. C1. 
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Equity Trading Costs 

FIGURE 1. Market Impact of a Public Sale 

Rice ($) 

represent the true price. Three of the approaches used to determine the effect 
of institutional trading are the prospective price, average price, and the paper 
portfolio methods. 

Prospective price. The prospective price approach compares a trade price 
to a price subsequent to the trade. The price recovery after an institution's sale 
of a stock or the price drop after an institution's purchase reflects the 
institution's cost of the trade. If the price rises after a sale, the institution 
incurred a cost in the sale (perhaps because the sale was at the bid price). If the 
price falls after a purchase, the institution incurred a cost in the purchase 
(perhaps because the purchase was at the ask price). This measure is the same 
as the return reversal used to measure the effect of block trades or the impact 
of stock index expiration days. l4 The greatest difficulty under this approach is 
determining which prospective price to use. The closing price on the day of the 
trade is the usual choice, but some investigators use different intervals. 

Figure 1 illustrates the measurement of market impact for a sale of stock 
initially priced at $30. The sale occurs at $29.50, and the stock price recovers 
to $29.625 by the end of the day. The market impact under the prospective 
price approach (assuming the closing price is the appropriate prospective price) 
is measured as 12.5 cents, or 0.424 percent. The trade is costly because the 
seller sold at a price below the prospective price. If the stock price had ended 
the day below $29.50, the cost would have been negative. For purchases, the 
market impact is measured in a comparable way as the price decline after a 
purchase. 

l4 On block trade effects, see Kraus and St01 (1972) and Holthausen, Leftwich, and Mayers 
(1987). On expiration day effects, see Stoll and Whaley (1987, 1990a). 



Literature Survey: In-theSmall Results 

The results for several studies measuring market impact are shown in Table 
6. Beebower et al. (1985) used the prospective price approach to analyze 
50,000 NYSE trades of 5,000 shares or more from July 1983 to June 1984. 
Using the closing price as the standard and considering purchases and sales, 
they found a market impact of 0.07 percent of the price of shares traded. This 
amount is less than securities firms' average trading gains on exchanges of 
0.103 percent and 0.134 percent in 1983 and 1984, respectively, reported in 
Table 4. The costs on large institutional trades might be expected to exceed 
these amounts, but according to Beebower et  al., they do not. 

Chan and Lakonishok (1991) carried out the most extensive study of 
institutional trading to date. They measured market-impact costs by the return 
from the trade to the closing price on the day of the trade and found an average 
cost of 0.12 percent for sales and -0.10 percent for purchases. The market 
impact of sale transactions is consistent with the trading gains on exchanges 
reported in Table 2, but the negative cost of institutional purchases is not. If 
securities firms take the other side of institutional purchases, the negative cost 
to institutions implies that securities firms are losing money, which is certainly 
not consistent with the objectives of most securities firms. 

Using the day's closing price as the prospective price, Keim and Madhavan 
(1991) measured the price impact of a money manager trading blocks of 
small-capitalization stocks on the NYSE, AMEX, and Nasdaq. They found an 
average impact of 2.94 percent for sales and no market impact for purchases. 
Block sales of small-capitalization stocks have a si@cant market impact, 
but-consistent with other studies-block purchases are not associated with a 
market impact. 15 

Average price. Another approach to measuring market impact is to 
measure the price impact of a trade against the average price during the day. In 
a world with many independent small trades, this approach is acceptable, but in 
practice it has some problems. If an institution accounts for a s i m c a n t  volume 
of trading, it may influence the average price against which it is being measured. 
Moreover, if traders are evaluated relative to the average price, they can game 
the rule by trading at the end of the day whenever a trade allows them to better 
the average for the day. Berkowitz e t  al. (1988) used the average price 
approach in analyzing 14,000 NYSE institutional trades from January to March 
1985. The authors found a small market impact of 0.05 percent (see Table 6). 

Paper portfolio. Perold (1988) suggests using a paper portfolio as a 

l5 Other studies of small-capitalization transaction costs from the institutions perspective 
include Loeb (1983, 1991) and Sinquefield (1991). 
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standard of comparison.16 The paper portfolio is the desired portfolio imple- 
mented at prices (bid-ask midpoints) existing just prior to the time the 
investment decision was made. Subsequent price effects of implementing the 
investment decision are measured by comparing the return on the traded 
portfolio against the return on the paper portfolio. This approach cannot be 
gamed. It differs from the prospective standard because it includes adverse 
information costs as a trading cost, something not captured by the prospective 
standard. In Figure 1, the trading cost according to the paper portfolio approach 
would be the price drop from $30 (at which the paper portfolio sale would take 
place) to $29.50 (at which the actual trade takes place). 

In principle, if an institution successfully trades on the basis of superior 
information, this approach measures the gain to that information. Conversely, if 
an institution trades with inferior information or is unable to capitalize on 
information (as in Figure l), the approach measures the cost of being poorly 
informed. Therefore, a difficulty with the paper portfolio approach is that it 
mixes r e t b s  to investment expertise with trading costs. Suppose the trading 
portfolio return exceeds the paper portfolio return by 2 percent for a three- 
week period. Is that because of efficient trading or good stock selection? The 
two effects are diff~ult to disentangle under this approach. 

An approach conceptually similar to the paper portfolio approach was used by 
Condon (1981), who measured trading costs relative to the price of the stock 
when the order reached the trading desk. She found a market impact of 0.55 
percent for trades in 1977 to 1978. This measure includes the adverse 
information effect of trades and is substantially higher than the securities firms' 
trading gains shown in Table 4. 

An analysis by Bodurtha and Quinn (1990) implemented the paper portfolio 
approach in a sample of small-capitahation stocks and compared trading costs 
under that approach to the prospective and average price approaches. Using the 
paper portfolio approach, they found an implementation shortfall of 2.13 
percent. Using the prospective price approach, implemented as a two-day 
reversal, they found a market impact of 0.74 percent. 17 Under the average price 
approach, they found a cost of -0.28 percent. That the implementation shortfall 
is largest of the three is not unexpected, because it includes adverse informa- 
tion costs, but the large difference in costs under the other standards is 
surprising. The prospective measure of 0.74 percent exceeds trading gains in 

l6 Collins and Fabozzi (1991) provide a taxonomy of transaction costs and a method for 
measuring them that is similar to the Perold approach. 

l7 The authors examined several other time spans, as well. 
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OTC stocks in 1988, which were 0.429 percent according to Table 4. This 
measure is reasonable if the trading program described was more difficult than 
most trades. On the other hand, the negative market-impact costs yielded by 
the average price standard is didficult to believe. 

Summary and Implications. Measures of institutional trading costs are 
highly variable and may reflect differences in stocks traded (large versus small), 
diiferences in trade size (blocks versus nonblocks), historical Merences (1990 
compared to 1980), differences in trading skill, and other Merences. 

Measured commission charges are less variable than measured rnarket- 
impact costs. As shown by Chan and Lakonishok, commission charges are about 
6 cents a share for institutions, consistent with about 10 cents a share for all 
investors calculated from securities firms' commission revenues and shown in 
Table 3. 

Institutional measures of market impact vary widely, primarily because of 
differences in trade size and type of firm. The measured market impact of 
institutional sales (other than large block sales) ranges from about 0.07 percent 
to about 0.12 percent, consistent with securities firms' trading gains of about 
0.10 percent in exchange-traded stocks. Block sales, particularly of small- 
capitalization stocks, incur larger market-impact costs, although measured 
market-impact costs of institutional purchases, including blocks, are usually 
zero or negative. 

If purchases and sales were averaged together, market-impact costs 
measured from the institutional perspective would be substantially lower than 
the trading gains of securities firms. Either institutions are underestimating 
costs, or securities firms' trading gains are overstated, which is possible if firms 
hold long positions and include a normal return to investment (that would be 
achieved without making markets). In another respect, however, the trading 
gain figure is conservative because trading gains do not include income from the 
firms' investment accounts. Institutions' trading costs could be understated 
because the method for measuring market impact is flawed. For example, the 
standard against which the price impact is measured (such as the closing price) 
may be inappropriate. In addition, institutional measures of trading costs are 
subject to sample-selection bias. Only those institutions that pay attention to 
trading costs or have policies to minimize costs are likely to give researchers 
access to their data. Nonsarnpled institutions are likely to have higher costs. 
The low measured market-impact costs for block purchases could imply that 
dealers are less likely to position block purchases than block sales or that block 
purchases tend to be motivated by information that has turned out to be 
accurate. 
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Measuring Trading Costs from the Markets 
Perspective 

Estimates of trading costs from the markets perspective are based on 
quotes and transaction prices reported publicly. This section summarizes 
studies that estimate trading cost on the basis of market price data and 
compares their results to the estimates of trading cost in the large based on 
securities firms' revenues. 

Commissions 
Because commissions paid on trades are not publicly disclosed, commission 

costs are difficult to measure from the markets perspective. Only one such 
study is listed in Table 5. Stoll and Whaley (1983) estimated commissions from 
1960 to 1979 on the basis of the fixed-commission schedule existing until 1975, 
taking account of the price of individual stocks and the average transaction size 
on the NYSE. They found that the value-weighted average commission across 
all stocks in 1979 (based on the 1974 fixed-commission schedule) was 1.04 
percent of the trade value or 30.5 cents a share. These costs are higher than 
the exchange commission of 0.698 percent (Table 4) or 21.35 cents (Table 3) 
calculated from securities firms' revenues in 1980, but that is to be expected 
because the fued-commission schedule and the average transaction size Stoll 
and Whaley used are likely to measure individual investor commission costs. 

Market Impact. Most of the emphasis of securities market microstructure 
research is on measures of market-impact costs rather than commission costs. 
The results of several approaches taken to measure the markets perspective on 
rnarket-impact costs of trading are shown in Table 6. 

Bid-ask spread. One measure of the market-impact cost is the bid-ask 
spread. Some analysts argue that a trader incurs one-half the bid-ask spread on 
a typical transaction and the entire spread in a round-trip transaction. Stoll 
(1985, 1989) argues that the realized spread the market maker actually earns is 
different from the quoted spread because bids and offers are adjusted after a 
trade to reflect adverse-information effects and inventory effects. This d8er- 
ence between quoted and realized spreads is reflected in the comparison of 
estimated spreads reported in Table 6 and trading gains reported in Table 3. 

Based on December bid-ask quotes for all NYSE stocks, Stoll and Whaley 
(1983) calculated a value-weighted spread for the 1960-79 period. In 1979, half 
of the spread was 0.36 percent of trade value or 10.4 cents a share. Stoll(1989) 
reported an equally weighted half-spread of 16.5 cents a share for 820 Nasdaq 
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stocks in December 1984.18 Clark et al. (1990) reported an equally weighted 
half-spread of 13.5 cents a share based on month-end spreads for 540 stocks 
between 1982 and 1987. 

These estimates are about three times the amounts reported in Table 3 as 
the trading gains earned by the securities firms in the most comparable year and 
in the appropriate category of stocks. This suggests the adverse information 
component of the spread, which is not reflected in securities firms' revenues, is 
an important component of the spread. Using end-of-day quotes for the 20 
percent of most actively traded stocks in 1987, McInish and Wood (1990) 
calculated an equally weighted half-spread of 0.31 percent, which is nearly five 
times larger than the exchange trading gains of 0.066 percent for 1987, as 
reported in Table 4. Clearly, a large discrepancy exists between the spread and 
what dealers actually earn. 

Reuersal. Another measure of trading costs is the average price rise after 
a public sale (on the bid side) or the average price drop after a public purchase 
(on the ask side). lg In a given stock, the sum of these amounts represents the 
realized spread, which measures the revenues the dealer realizes (and the 
customer pays). This approach is identical to the prospective price approach 
illustrated in Figure 1. Difficulties with the price reversal approach arise in 
specifymg whether a transaction is a sale or a purchase and in s p e c m g  the 
price after the trade to be used in measuring the reversal. 

Using a return reversal to day-end, Holthausen et al. (1987) found a market 
impact of 0.66 percent for sales of the 218 largest blocks (measured by dollar 
volume) on each trading day in 1982 compared with 0.06 percent for normal 
trades.20 No market impact was found for purchases. The evidence for the 
largest blocks, however, is not representative of all trades. Their figure for 
normal sales is less than the average trading gain of 0.147 percent reported in 
Table 4 for 1982. 

Choe et al. (1991) examined 6,546 block sales and 7,043 block purchases of 
$1 million or more in 1988. Measuring the reversal from the block trade to the 

l8 If one approach is to be chosen, comparisons across stocks are made in cents per share 
rather than in percent. Evidence in Stoll (1989) indicates that spreads in cents per share do not 
vary across stocks of ditrerent price levels as much as percentage spreads vary. 

l9 The price reversal approach has been used by Kraus and Stoll(1972) to measure the costs 
of trading blocks, and by St01 and Whaley (1987, 1990a) to measure the price effects of stock 
index futures expirations. Recent applications to the market-impact costs of block trades are in 
Holthausen et al. (1987) and in Choe, McInish, and Wood (1991). 

20 The tick rule is used to classlfy trades into purchases and sales. Downticks are sales and 
upticks are purchases. Normal trades are the smallest blocks in their sample of blocks. 
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price of the 15th trade after the block, they calculated price impacts of 0.115 
percent for sales and 0.046 percent for purchases. Their figure for sales impact 
is close to the 1988 trading gain of 0.104 percent reported in Table 4. 

Serial covariance. Price reversals induce negative serial covariance of 
returns. Roll (1984) showed that the serial covariance can provide a measure of 
the effective bid-ask spread under certain assurn tions. He demonstrated that 
this implied spread can be calculated as 2 ? -cov, where cov is the serial 
covariance of returns. Many papers have extended the work of Roll to improve 
the estimate of the spread or to decompose the spread into a cost component 
and an adverse-information component. Glosten and Hams (1988) decomposed 
the spread on the basis of trade size data. George, KauI, and Nirnalendran 
(1991) adjusted for time variation in the expected returns in calculating an 
implied spread. Stoll (1989) extended the Roll model and used actual spread 
data and implied spreads from serial covariance estimates to draw implications 
about the relative importance of order-processing costs, inventory costs, and 
adverse-information costs. The implied spread is small compared to the quoted 
spread. 

Table 6 gives the Roll and Stoll estimates for half the implied spread. For 
1963 to 1982, Roll found an implied half-spread of 0.149 percent on the basis of 
daily serial covariance. This estimate is close to securities firms' trading gains 
in the 1980s. Roll's estimate is much higher if the serial covariance is based on 
weekly data. Stoll(1989) calculated an implied half-spread of O.57S, where S is 
the quoted spread. For a half-spread of 16.5 cents a share, the implied spread 
is 9.4 cents, a higher figure than the OTC securities firms' trading gains of 5.65 
cents a share in 1984. 

Short-rzm variability. Another measure of trading costs is based on a 
decomposition of short-run variability of returns into a true component and a 
noise component. The true component represents the variability induced by 
new mfonnation, and the noise component represents the portion of short-run 
variability resulting from the bounce between bid and ask prices and other 
market impacts of tradmg. The variance ratio approach used by Amihud and 
Mendelson (1987) and Stoll and Whaley (1990b) examines the volatility at 
market openings compared to volatility at other times. Hasbrouck (1990) 
applied econometric decomposition techniques, first used in analyzing macro- 
economic time series, to isolate the short-run variability in NYSE stock returns 
resulting from noise. These approaches do not yield explicit measures of trading 
costs without several additional assumptions. 
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Summary and Implications 
Subject to certain qualifications, estimates of market-impact costs from the 

markets perspective are roughly consistent with the securities firms' trading 
gains reported in Table 4. One qualification is that half the spread is typically 
greater than the trading gains of firms. This reflects the fact that the spread 
includes an adjustment for adverse information, which is not an economic cost. 
Also, dealers earn less than the spread because they change spreads after 
transactions in a way that reduces gains: Bid and ask prices are lowered after 
dealer purchases and raised after dealer sales. 

For sales of normal size, estimates of market-impact costs based on the 
price reversal measure are about the same percentage as the securities firms' 
trading gains reported in Table 4. The qualification with respect to this estimate 
is that block purchases seemingly impose no market-impact costs, a finding 
already discussed with respect to trading costs measured £rom the institutional 
perspective. 

The serial covariance measure of market-impact costs is only slightly higher 
than the trading gains of securities firms reported in Table 4. Given the 
assumptions required for this approach, the similarity to actual trading gains of 
firms is encouraging. 

The fact that studies of block trades consistently find an impact for sales and 
no impact for purchases remains a puzzle. This finding suggests that securities 
firms do not position-purchase blocks or that purchase blocks are related to 
news events in a way that allows block buyers and securities firms to profit. 



5. Policy Issues 

The third objective of this study is to discuss two policy issues closely related 
to transaction cost measurement. This chapter summarizes the pros and cons 
of soft-dollar payments and the relative desirability of alternative market 
structures. 

Soft Dollars 
The interpretation of commission costs and market-impact costs is compli- 

cated by broker services rendered in return for these payments, which are not 
easily measurable. Many investors receive such services as research and advice 
in return for commission business. Soft dollars are that portion of the 
commission paid to the broker in return for research and other investment 
services. For example, a major institutional investor may pay commissions of 5 
cents a share on trading volume of 10 million shares and receive research 
services valued at 1 cent a share. Soft dollars on that volume of business are 
$100,000 out of a total commission of $500,000, or 20 percent of total 
commissions. 

In the fixed-commission era before 1975, a wide range of services in addition 
to research were rendered in return for commission business, and an elaborate 
system of give-ups and reciprocal business was in place to allocate commissions 
of institutional investors among brokers. The Securities Acts amendments of 
1975, which abolished fixed commissions, limited soft-dollar payments to 
research services. Section 28e of the act provides a safe harbor by s p e c m g  
the research services that may be rendered in return for commission dollars 
without legal challenge. In 1986, Section 28e was broadened to include a wider 
range of investment services.21 

For more discussion of soft dollars, see Gillis (1985), Schultz (1989), and Stoll (1979). 
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Soft-Dollar Arrangements 
Soft-dollar arrangements take two basic forms-in house and third party. 

In-house soft dollars arise when customers of full-service brokerage firms 
receive both trade execution and investment services from that firm. The firm's 
analysts provide investment recommendations, and the firm may also provide 
such services as data, communications lines, and subscriptions to advisory 
services, all in return for commission business. 

Third-party soft dollars arise when a third party provides investment 
services to the customer. One third-party arrangement is for the customer to 
direct the executing broker to pay a portion of the commission (the soft dollars) 
to a third party. The third party then provides investment services directly to 
the customer. Another third-party arrangement is for the customer to pay 
commissions to an introducing broker who provides investment services. That 
broker then arranges for execution of transactions by a broker that specializes 
in executing transactions. The commission is split between the two brokers. 
Under this arrangement, the firm rendering services-sometimes called a 
converter-is a registered broker, although one that does little brokerage 
business in the usual sense. Soft-dollar arrangements are further complicated 
because the customer directing soft-dollar payments may be a money manager 
or a pension plan sponsor. For example, a pension plan sponsor may direct its 
money manager to direct the broker to pay soft dollars to a firm that renders 
investment services (such as performance measurement) directly to the 
pension plan. 

The provision of investment services is usually associated with commission 
business, not dealer business. Section 28e applies only to commissions and 
securities traded on national securities exchanges, so the safe harbor of Section 
28e does not apply to Nasdaq stocks or to the bond market. The argument is 
that dealers charge a competitive bid-ask spread that leaves no room for the 
provision of services other than best execution. From the customer's perspec- 
tive, the economics of thls distinction is not clear. A customer looks for the best 
net price for a given service level, which depends on the bid or ask price and the 
commission. A dealer who buys a stock at a bid price of $30 but charges no 
commission is equivalent to a dealer who buys a stock at a bid price of $30.25 
but charges a 25-cent commission. Bid and ask prices that reflect the provision 
of services induce excessive bid-ask bounce in short-run transaction prices and 
imply greater volatility than is the case. For this reason, charging for trading 
services by means of a commission is desirable when possible. 
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Arguments for and against Soft Dollars 
Soft-dollar practices not only complicate the measurement and interpretation 

of trading costs but also raise fundamental questions about current arrange- 
ments for paying brokers and investment service providers. The principal 
argument against soft dollars is that their use is not consistent with the fiduciary 
obligation of institutional money managers. Money managers receive a man- 
agement fee for providing investment advice, and this fee, as well as trading 
costs, are paid out of the body of the fund. Soft dollars hide the true cost of 
managing a fund by class~fylng investment services rendered in return for soft 
dollars as a trading cost rather than a cost of managing the fund. As a result, soft 
dollars may cause money mangers to spend more in total commissions than they 
would otherwise. Opponents of soft dollars argue that their use should be 
restricted, that all brokerage services should be unbundled, and that each 
purchased service should be paid for explicitly. 

Arguments against restricting soft dollars rest on several grounds. The first 
is the practical problem of how to enforce a restriction, particularly as it applies 
to in-house soft dollars. The feasibility of a rule that limits brokers to narrowly 
defmed transaction services in return for commissions and that requires explicit 
payment for other services is questionable. For example, a limit on soft-dollar 
services would have to prohibit a firm's analysts from giving investment advice 
to brokerage clients without charging an explicit fee for the advice. Letting the 
customer evaluate the package of services rendered seems more efficient. 
Similarly, prohibiting directed payments to third-party service providers would 
be difficult. For example, a rule prohibiting executing brokers from making cash 
payments to service providers would need to distinguish legitimate subcontract- 
ing from disallowed soft-dollar payments, a diacult task. A similar dilliculty 
arises in regulating what an introducing broker who provides investment 
services can do to subcontract execution services. 

A second argument against restricting soft-dollar arrangements is that such 
a limitation would benefit full-service brokers at the expense of speciahzed 
firms. As a practical matter, a restriction on soft-dollar payments would start by 
limiting third-party payments, because in-house payments could not be moni- 
tored effectively. To survive, h s  would become full-service providers; 
specialized firms would be squeezed out. This outcome is undesirable if 
specialized firms are more efficient or more innovative than large full-line firms. 

A third argument against regulatory restrictions on soft-dollar services is 
that the practice of offering ancillary services with a particular product or 
service may be a legitimate part of a firm's overall marketing strategy. In many 
industries, firms provide ancillary services along with a particular product in a 
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way that meets varying customer needs or enables firms to price their packages 
of products and services more effectively. Soft-dollar services may be a flexible 
way to cut commissions for certain customers based, for example, on volume of 
business or other characteristics. Although a firm could always provide quantity 
discounts in cash, it may have good reasons to provide them in the form of 
services. Commission-cutting by provision of services could also provide a more 
flexible way to price-discriminate among customers than offering varying cash 
discounts. 

A fourth, and perhaps most compelling, argument against restrictions on soft 
dollars is that they may be an appropriate way to charge for information 
production. The production of information is costly and will not be undertaken 
unless the costs are covered. Yet, the production of mformation, unlike the 
production of physical goods, poses several problems, some of which may be 
alleviated by soft-doll= arrangements. 

Maintaining a research group that searches for misvalued securities en- 
hances market efficiency, but the benefits are difficult to charge for. The 
difficulties arise because of problems of reliability, resale, and leakage. The 
reliability of a piece of information is difficult to venfy. A seller of information has 
an incentive to overstate the value of the information, and the buyer has 
difficulty in distinguishing reliable from unreliable producers of information. This 
type of agency problem is usually resolved by repeat business and the building 
of reputation. Soft-dollar services that are provided in return for continuing 
order flow may serve as a mechanism to help build long-lasting business 
relationships. 

Another problem in pricing soft-dollar services is that the first purchaser of 
information could resell it to others or trade on it in a way that causes the 
information to leak out. The resale and leakage problems make it difficult to find 
a sufficient number of buyers of the information to cover the costs of producing 
it. Yet, society benefits by having more accurate prices. In effect, many 
investors take a free ride on research. By charging a commission to all 
customers, the cost of maintaining a research group is spread across a larger 
group of customers and the free-rider problem is alleviated. In effect, the 
broker can capture more of the external benefits than if research were sold 
directly. 22 

Most of the problems of producing and using information can be eliminated 
if the production and use of information is internalized. No problem of reliability, 

22 AH the external benefits cannot be captured, because customers of competing brokers also 
benefit from better prices. 
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resale, or leakage arises if the producer of information is also the user of the 
information. Internalization requires that the producer of information also be the 
manager of a portfolio large enough to benefit from information production. In 
practice, however, most portfolios are not large enough for this to be 
economically efficient. Furthermore, the uncertainty surrounding any informa- 
tion could always be reduced by selling the information instead of acting on it. 
The difficulty of internalizing the benefits of information production has provided 
explanations for financial intermediation (Allen 1990), for mutual funds (Admati 
and Pfleiderer 1990), and for brokerage charges (Brennan and Hughes 1991; 
Brennan and Chordia 1992). A firm that charges for research by means of 
commissions effectively charges all its customers for the research. Because al l  
customers benefit from more accurate prices, this is desirable. The ability to 
charge all customers for research may cause more research to be produced than 
would otherwise be the case. 

Dealer Markets Versus Auction Markets 
The principal alternative forms of trading arrangements are dealer (or 

quote-driven) markets, such as Nasdaq and the London Stock Exchange, and 
auction (or order-driven) markets, such as the NYSE and the Japanese and 
continental European markets. In seeking to assess the economic efficiency of 
each type of market, policymakers and investors rely partly on measured 
trading costs in each market. Trading cost measures typically indicate that 
auction markets are lower cost, but most cost comparisons are kaught with 
difficulties. 23 

Trading costs differ across markets in part because of differences in the 
characteristics of stocks. For example, volume of trading, age of company, 
price per share, and other factors may differ across markets. Costs are higher 
in the OTC market, as shown in Table 3 and Table 4, because OTC stocks tend 
to be smaller and riskier than listed stocks. In 1989, OTC trading gains were 
0.382 percent of value or 4.92 cents per share traded, whereas exchanges' 

23 Comparisons of spreads in the Nasdaq dealer market and exchange markets are made by 
Newton and Quandt (1979), Hasbrouck and Schwartz (1988), Marsh and Rock (19861, Mayer and 
Heege (1990), Hasbrouck (1990), and Meck-Graves, Hegde, and Miller (1991). George, Kaul, 
and Nirnalendran (1991) present data on spreads for both NYSEIAMEX stocks and Nasdaq 
stocks, although they make no direct comparisons between the two types of stocks. Comparisons 
between London and the NYSE are made in StoU (1990) on the basis of data in the Qualib of 
Markets Quarterly Review of the London Stock Exchange and data in McInish and Wood (1990). 
Comparisons of London and Paris are in Pagano and Roell(1990). Haller and Stoll(1989) calculate 
implied spreads for the German auction market. 
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trading gains were 0.112 percent of value or 3.80 cents per share traded. The 
difference in costs stated as cents per share is much smaller than the difference 
in percentage costs because the price of shares is lower on the OTC. 

Meck-Graves et al. (1991), using data for March and April 1985, compared 
market-impact costs for a sample of 339 NasdaqNMS firms with a sample of 
339 NYSE firms matched on price per share, dollar volume, firm size, and 
standard deviation of daily returns. Percentage spreads were slightly higher for 
exchange-listed stocks than for NasdaqmMS stocks. Realized spreads, how- 
ever, calculated in the manner of Stoll (1989), were higher for NasdaqNMS 
stocks than for NYSE stocks. Unlike Meck-Graves et  al., other studies find 
that spreads are higher in dealer markets than in auction markets after 
controlling for stock differences. 24 

If differences in stock characteristics are properly accounted for, remaining 
Merences reflect differences in market structures. Several factors may be 
responsible for these differences and may complicate the comparison. 

Limit orders. On the NYSE, one or both sides of the market spread may 
represent limit orders, whereas limit orders on Nasdaq are not exposed to the 
rest of the market. Limit orders introduce competition and narrow the spread, 
but so do the competing dealers in Nasdaq. A more important factor may be the 
free trading option granted by limit orders. Whenever market prices change and 
limit orders are not revised, the market spread usually narrows. The narrower 
spread benefits market orders but does so at the expense of limit orders that 
cannot be revised as market conditions change. 

Adverse information, market depth, and spreads. In a market with 
competing dealers, dealers have more drffculty guarding against traders with 
special information. A trader with information can "hit" each dealer before any 
dealer can change his quote. For example, in a NasdaqNMS stock with 15 
dealers, each dealer could be hit with 1,000 shares at the current bid.25 Each 
dealer, knowing that all dealers may be hit simultaneously, must raise his spread 
to reflect the difliculty of liquidating a position when all dealers are trying to 
liquidate the same position. In the NYSE, where all trading takes place around 
the specialist, the specialist can trade the first 1,000 shares and then lower the 
price. Thus, price adjustments on the NYSE could play the role that a larger 
spread plays in the dealer market. Because of the specialist's central position 

See Newton and Quandt (1979), Mayer and Heege (1990), and Pagano and Roell (1990). 

25 Using the automated trading system, Smd-Order Execution System (SOES), a trader could 
hit a dealer five times in quick succession and also trade over the telephone, in effect increasing 
the dealer's exposure beyond stated limits. 
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with respect to the order flow, the specialist may also be able to learn about the 
possibility of adverse information and reduce the ability of informed traders to 
capitalize on information.26 

Time precedence. Dealer markets do not typically give time precedence 
to the dealer who is first to quote the best price. If other dealers can match the 
price so the first dealer loses the trade, the incentive to improve prices is l0st.27 
Preferencing of order flow to a particular dealer (at the best price of any dealer) 
further reduces the incentive to improve prices because the order flow the 
dealer is seeking may be preferenced to other dealers. As a result, the spread 
may be wider than if time precedence prevailed. 

Advertising andfictitious spreads. The spread may be artificially low as an 
advertisement to look good or attract volume. Advertising a low spread is not 
useful if the dealer can be hit in size or if other dealers match the spread. The 
specialist may have more ability to adjust spreads or avoid being hit at a low 
spread than competing dealers. Spreads also may be artificially high. A dealer 
may quote too large a spread and inform favored customers that he is willing to 
trade inside that spread. For example, in London, prices quoted to the public 
are less favorable than prices quoted in the interdealer broker system, in which 
only dealers trade with each other. 

Netprice. In dealer markets, the net price to customers is often the trade 
price without any commission charges. In effect, the spread includes a 
commission charge. A separate commission charge is typical in exchange 
markets, even for institutions. The importance of this factor is reflected in the 
data from securities firms reported in Table 3 and Table 4. Commissions per 
share in 1989 were 5.86 cents in the OTC market and 9.97 cents on exchanges. 
In cents per share, the lower OTC commission more than offsets the higher 
OTC market-impact costs, so total trading costs in 1989 were 10.77 cents in the 
OTC market and 13.77 cents on exchanges. 28 

Some writers suggest that specialists, because of their monopoly power, may be able to 
cross-subsidize losing traders with profits on noninformation trades. See Glosten (1989), G a d  
(1989), and Leach and Madhavan (1990) for this approach. Benveniste, Marcus, and Whelm 
(1991) argue that specialists can discipline brokers to reveal whether their customers are likely 
to be informed and thereby limit the effect of adverse information. They argue that a specialist 
system, therefore, results in a lower spread. 

27 See Hams (1990) for further discussion of this point as it applies to limit orders in auction 
markets. 

The comparison in cents per share makes the OTC look better, which need not be the case. 
Other factors, such as the stock price and the volume of trading, should be accounted for. 
Nevertheless, cents per share is not a less valid standard of comparison of trading costs than 
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High-speed communication among exchanges and the ability of brokers to 
route orders electronically to different markets have caused an increasing 
number of trades in NYSE-listed securities to be carried out on regional 
exchanges and the Nasdaq. Three recent studies examined the execution 
quality of transactions on the NYSE, on the regional exchanges, and on the 
Nasdaq.29 These studies responded in part to concerns that markets are 
becoming fragmented30 and to the practice of paying for order fl0w.3~ The 
studies found that the NYSE has the best quotes and best execution prices on 
average, although other exchanges sometimes have the best quote or the best 
transaction price. The findings indicate that regional exchanges and the Nasdaq 
are viable competitors, which is substantiated by the declining market share of 
the NYSE, but they do not substantiate whether one market structure is better 
than another. Competition may be on dimensions other than best execution. 

The data on transaction costs in the large dealer and auction markets cannot 
resolve the question of which market is better, but they provide additional 
evidence and a basis for evaluating other estimates of trading costs. Compari- 
sons are difficult not only because different stocks are traded in the two markets 
but also because institutional features of the two markets are quite different and 
effect the interpretation of measured trading costs. 

percent of value, which makes exchanges look much better. Brennan and Hughes (1991) argue 
that the stock price is endogenous so as to yield brokers sufficient revenue to undertake research. 
That argument implies greater constancy in the total commission per trade than in the percentage 
commission. A stock split, and the accompanying reduction in price, raises percentage commis- 
sions substantially so as to encourage research, according to Brennan and Hughes. The issue 
deserves more consideration than is possible here. 

29 Blume and Goldstein (1991), Lee (1991), and McInish and Wood (1992). 

30 See, for example, Shapiro (1991) and StoU (1990, 1992). 

31 See Inducements for Or&r Flow, a report to the Board of Governors, National Association 
of Securities Dealers Uuly 1991). 



Summary 

Estimates of equity trading costs in the large were computed for 1980 to 1990 
based on revenue data from securities firms. During this period, annual equity 
trading costs (commissions and market-impact costs) were about 0.50 percent 
of the market value of outstanding equity shares on exchanges and the OTC 
market. During the 1980s, trading volume increased and commission costs 
relative to public volume decreased. On exchanges, commissions per share 
traded by the public declined from 21.35 cents to less than 10 cents; and on the 
OTC market, from 8.09 cents to less than 6 cents. Trading gains to securities 
firms remained in the range of about 3.75 cents a share on exchanges; they 
declined in the OTC market from more than 8 cents a share to less than 5 cents 
a share. As a percent of value, trading costs are higher in the OTC market than 
on exchanges. 

Trading costs in the large presented in this study provide new evidence that 
can be evaluated against other studies of trading costs in the small based on data 
from institutional investors and on markets data. Market-impact costs mea- 
sured in the small present a number of difficulties. The trade price must be 
compared to some standard price, which is difficult to choose. The direction of 
a price impact depends on whether the buyer or seller is the active party, 
something nearly impossible to determine. 

Measuring trading costs in the large avoids some of these difficulties but 
poses others. In particular, trading costs based on securities firms' revenues 
cannot provide much information about differences in trading costs across 
stocks or across different traders. The accuracy of trading costs measured in 
the large depends on the accuracy of accounting data the securities firms 
provide. Improvements in the quality of the data, especially in the breakdown of 
revenues by market and type of security, would increase the reliability and 
usefulness of in-the-large measures. 

In this study, estimates of trading costs in the small by other researchers, 
either from the institutional investor perspective or the markets perspective, 
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were compared to the estimates of trading costs in the large. Although the 
estimates are broadly consistent, important differences are observable. In 
particular, estimates of market-impact costs are larger than the trading gains of 
securities firms. The market impact of block purchases is lower than trading 
gains of securities firms. 

The study briefly reviews the literature and comments on two policy 
issues-soft dollars and the relative desirability of dealer and auction markets. 
Soft-dollar services rendered in return for commissions increased in the 1980s, 
yet commissions clearly declined. As a practical matter, outlawing soft dollars is 
likely to prove impossible and perhaps counterproductive. The research carried 
out by securities h s ,  which benefits all market participants, may most 
effectively be paid for through soft dollars. On the issue of dealer versus auction 
markets, the study briefly reviews existing studies and comments on factors 
that may cause differences in observed trading costs in the two types of 
markets. 



Appendix A. 
Financial and Operational Combined 
Uniform Single Reports, Part I1 and IIA 
Firms, 1989 

Part 11 Fimzsa 
Revenue 

1. Commissions 
A. Commissions on transactions in listed equity 

securities executed on an exchange 
B. Commissions on transactions in exchange-listed 

equity securities executed OTC 
C. Commissions on listed options transactions 
D. All other securities commissions 
E. Total securities commissions 

2. Gains (losses) on firm securities trading accounts 
A. From market making in OTC equity securities 

1. Includes gains (losses) OTC market making in 
exchange-listed equity securities 

B. From trading in debt securities 
C. From market making in options on a national 

securities exchange 
D. From all other trading 
E. Total gains (losses) 

3. Gains (losses) on firm securities investment accounts 
A. Includes realized gains (losses) 
B. Includes unrealized gains (losses) 
C. Total realized and unrealized gains (losses) 

4. Profits (losses) from underwriting and selling groups 
A. Includes underwriting income from corporate 

equity securities 

Millions of Dollarsb 
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Part 11 F i m  (~ontinued)~ Millions of Dollarsb 

5. Margin interest 
6. Revenue from sale of investment company shares 
7. Fees for account supervision, investment advisory, 

and administrative services 
8. Revenue from research services 
9. Commodities revenue 

10. Other revenue related to securities business 
11. Other revenue 
12. Total revenue 

Expenses 
13. Registered representatives compensation 
14. Clerical and administrative employees expenses 
15. Salaries and other employment costs for general 

partners and voting stockholder officers 
A. Includes interest credited to general and limited 

partners capital accounts 
16. Floor brokerage paid to certain brokers 
17. Commissions and clearance paid to all other brokers 
18. Clearance paid to nonbrokers 
19. Communications 
20. Occupancy and equipment costs 
21. Promotional costs 
22. Interest expense 

A. Includes interest subject to subordination 
agreements 

23. Losses in error account and bad debts 
24. Data processing costs (including service bureau 

service charges) 
25. Nonrecurring charges 
26. Regulatory fees and expenses 
27. Other expenses 
28. Total expenses 

Net income 
29. Income (loss) before federal income taxes and items 

below (item 12 less item 28) 
30. Provision for federal income taxes (for parent only) 
31. Equity in earnings (losses) of unconsolidated 

subsidiaries not included above 
A. After federal income taxes of 
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Part 11 Firms (continued)" 

32. Extraordinary gains (losses) 
A. After federal income taxes of 

33. Cumulative effect of changes in accounting principles 
34. Net income (loss) after federal income taxes and 

extraordinary items 
Monthly income 

35. Income (current month only) before provision for 
federal income taxes and extraorrlmary items 

Part IIA Finnsc 
Revenue 

1. Commissions 
A. Commissions on transactions in listed equity 

securities executed on an exchange 
B. Commissions on listed option transactions 
C. AU other securities cornmissions 
D. Total securities commissions 

2. Gains or losses on firm securities trading accounts 
A. From market making in options on a national 

securities exchange 
B. From all other trading 
C. Total gains (losses) 

3. Gains (losses) on h securities investment accounts 
4. Profits (losses) from underwriting and selling groups 
5. Revenue from sale of investment company shares 
6. Commodities revenue 
7. Fees for account supervision, investment advisory, 

and administrative services 
8. Other revenue 
9. Total revenue 

Ex$enses 
10. Salaries and other employment costs for general 

partners and voting stockholder officers 
11. Other employee compensation and benefits 
12. Commissions paid to other broker-dealers 
13. Interest expense 

A. Includes interest subject to subordination 
agreements 

14. Regulatory fees and expenses 
15. Other expenses 
16. Total expenses 

Millions of Dollarsb 
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Part IIA Firms (c~ntinued)~ 

Net income 
17. Income (loss) before federal income taxes and items 

below (item 9 less item 16) 
18. Provision for federal income taxes (for parent only) 
19. Equity in earnings (losses) of unconsolidated 

subsidiaries not included above 
A. After federal income taxes of 2.05 

20. Extraordinary gains (losses) 
A. After federal income taxes of 0.05 

21. Cumulative effect of changes in accounting principles 
22. Net income (loss) after federal income taxes and 

extraordinary items 
Monthly income 

23. Income (current month only) before provision for 
federal income taxes and e x t r a o r e  items 

Sowrce: Securities and Exchange Commission. 
"Number of firms: Q1-1,124, Q2-1,116, Q3-1,104, Q4-1,094. 
bItems may not sum to totals because of rounding. 
'Number of h s :  Q1-5,139, Q2-5,134, Q3-5,123, Q4-7,718. 



Appendix B. 
Calculation of Trading Costs from 
FOCUS Data 

All registered securities firms are required to submit detailed standardized data 
on income and expense items, as well as on balance sheet items. A sample of 
the aggregated income and expense data, "Part 11-Financial and Operational 
Combined Uniform Single Report, Aggregate Data, 1989" and "Part IIA- 
Financial and Operational Combined Uniform Single Report, Aggregate Data, 
1989" are included as Appendix A. These data were supplied by the SEC for 
1980 to 1990. Part I1 firms are firms that carry customer accounts or clear 
trades. At year-end 1989, the number of such firms was 1,094, of which all but 
45 did a public business. Part IIA firms neither cany accounts nor clear trades. 
At year-end 1989, these firms numbered 7,718, of which all but 3,061 did a 
public business. For each category-Part I1 or Part IIA-the breakdown into 
firms doing a public business and not doing a public business was available, 
although it is not shown herein. 

The description below gives the line numbers added or subtracted for the 
calculation of commissions and trading gains on exchanges and on the over-the- 
counter (OTC) market. For example, the notation "II.1.A." signdies line 
number l.A of the report for Part I1 firms. Sometimes a line number is 
multiplied by a factor (k, k', k*, k**, a, b). These factors are defined after the 
summation in which they first appear. The resulting aggregate amounts are in 
the first four rows of Table 1. 

Commissions on Exchanges 

+ (II.l.A. Commissions in listed equity on an exchange by firms carrying 
public accounts or clearing trades) 

- k(II.16. Floor brokerage paid to certain brokers) 
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- k(II.17. Commissions and clearance paid to all other brokers) 
+ (IIA. 1.A. Commissions in listed equity on an exchange by firms not carrying 

public accounts and not clearing trades) 
- k' (IIA. 12. Commissions paid to other broker-dealers) 

where k = II.l.A/II. 1. E, fraction of total commissions of carrying/clearing firms 
for transactions on an exchange; and k' = IIA.lA/IIA.l.D, fraction of total 
commissions of noncanying/nonclearing firms for transactions on an exchange. 

Commissions OTC 
+ a(II.l. D. All other securities commissions by firms carrying public accounts 

or clearing trades) 
- k*(II. 16. Floor brokerage paid to certain brokers) 
- k*(II. 17. Commissions and clearance paid to all other brokers) 
+ a(1IA. 1.C. All other securities commissions by firms not carrying public 

accounts or clearing) 
- k**(IIA. 12. Commissions paid to other broker-dealers) 

where a = estimated proportion of "all other securities commissions" that is for 
OTC equity (calculations assume a = 0.90; the remaining proportion is assumed 
to be for nonequity commissions); k* = a[(II. l.D)/(II. l.E)], fraction of total 
commissions of carryinglclearing firms for OTC equity trading; and 
k** = a[(IIA. 1. C)/(IIA. 1. D)], fraction of total commissions of noncanyingl 
nonclearing firms for transactions OTC. 

Commissions for listed equity executed OTC are not reported because 
volume and OTC market value do not include listed securities. 

Trading Gains on Exchanges 
+ (II.2.D. Gains from trading other than options, debt or OTC equity) 
+ (IIA.Z.B, nonpublic only. Part IIA firms reporting exchange trading gains 

and not doing a public business include exchange specialists-nonpublic 
option market makers report separately on line 2.A) 

Trading Gains OTC 
+ (II.2.A. Gains from market making in OTC securities) 
+ b[IIA.Z.B--(IIA.2.B, nonpublic only)]. The fraction of all gains not attrib- 

uted to options or nonpublic IIA firms is attributed to OTC trading gains 
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where b = estimated fraction of public Part IIA firms' trading gains due to OTC 
equity trading, assumed to be 0.50 in the calculations. Remainder is assumed to 
be gains from debt trading. The fraction b applies only to IIA h s  because gains 
from debt trading are separately accounted for in the case of Part I1 firms. 
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