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Ever since Jack Treynor’s
classic analysis of the role
of the specialist, it has been
recognized that the special-
ist will end up losing
money to informed traders.
To protect bimself against
this risk, the specialist wid-
ens the bid—ask spread. The
wider spread increases the -
transaction costs of both
informed and uninformed
traders, but informed trad-
ers presumably recoup the
increase through trading
profits. In effect, the special-
ist’s losses to informed trad-
ers must, on average, be
made up by gains from
trading with uninformed
traders. This suggests that
alternatives to a specialist
system may better serve the
needs of uninformed trad-
ers.

Analysis of the specialist
market organization sug-
gests, however, that unin-
Jormed traders may lose
less than commonly
thought to informed trad-
ers. If brokers are able to
signal specialists whether a
trade is informed or not,
the specialist may bave an
incentive to accommodate
uninformed trades at
spreads that are beneficial
to uninformed traders. Di-
vision of exchange mem-

bership into two classes,
specialists and brokers, may
work to decrease overall
transaction costs and to
increase broker and spe-
cialist income through in-
creased order flow.

———

The way trading is carried out on
the major equity market in the
United States, the New York Stock
Exchange, appears at first glance
to have anticompetitive elements
that are undesirable from the
point of view of society as a
whole. Trading takes place
through designated market-mak-
ers, ‘“specialists,” and all trades
must pass through a broker who
is a member of the NYSE. Thus
the public does not have direct
access to the market, but must go
through a broker who has paid a
fee, by the purchase of a seat, for
the right to transact business on
the trading floor. Further, the
rules of the exchange require that
all members expose all trades to
the trading crowd. Trades that
completely bypass the crowd are
not permitted. At first blush, it
would appear that these restric-
tions may be detrimental to the
economy and represent a mani-
festation of the kind of monopoly
power that can lead to dead-
weight losses. It seems reason-
able to ask whether traders might
be better served by a market that
gives them the option of direct
access to the market-maker,
rather than forcing them to go
through an intermediary.

This article presents the outlines
of a theory that shows how the
current arrangement may be op-
timal for traders. If this theory is
true, then attempts to change the
trading floor—by, for example,

replacing the specialist with a
computer program—may be det-
rimental.

A Simple Presentation
The basic idea of this article is
that there is a fundamental differ-
ence between a market in which
the trader (either informed or
uninformed) has direct access to
the market-maker and one in
which he or she must employ an
agent to approach the market-
maker. The reason for this is that
while the trader may trade only
infrequently with the specialist,
the agent—actually the floor bro-
ker—approaches the specialist on
a continuing basis. Consider a
market with the following partic-
ipants.

o Uninformed Traders: Unin-
formed traders are investors
who must trade for reasons
other than information about
the true value of the security
in question. Their trading
may be motivated by liquid-
ity concerns. They face a dy-
namic optimization problem
in that, on the one hand, the
more frequently they trade,
the greater their trading costs
in the form of commissions
and bid-ask spreads. On the
other hand, less frequent
trading means that their port-
folios deviate further from
optimal allocations. If trans-
action costs were reduced,
they would trade more.

o Informed Traders: Informed
traders have received some
information about the true
value of an asset. If the cur-
rent price is far enough from
the true value to cover trans-
action costs, they will trade.
Their information may be
noisy, but noise only serves
to limit the extent to which

they will trade on the infor- 57
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mation they have. Because
many securities are traded in
the market, it is possible for a
trader to be informed about
some securities and unin-
formed about others. Be-
cause traders trade over
time, the same trader may be
informed at some times and
uninformed at others.

e Brokers: The broker is a

member of the exchange
who takes orders from in-
formed and uninformed
traders to the trading floor.
These orders may be for im-
mediate execution (“market
orders”) or for execution if
the price reaches a specific
level (“limit orders”). The
broker is assumed to use his
skill at order execution to
attempt to get the best price
for his customer. For exam-
ple, he may break up a large
order into a number of
smaller orders, or may stand
close to the market-maker to
keep track of the order flow
in a particular security and
choose the best time to exe-
cute. Note, however, that the
time he can devote to order
execution is limited. The
more time he devotes to one
order, the less he has avail-
able for others. Also, we may
assume that the broker has
an ongoing relationship with
the trader. He has learned,
through past observation,
something about the fre-
quency with which this
trader trades for information
purposes. Because he exe-
cutes the trader’s transac-
tions in all stocks, he ob-
serves and draws inference
from all the trader’s activities.

e Specialists: The specialist is

the market-maker. He ac-
cepts orders for conditional
execution (“limit orders™)
from the broker. He also ac-
cepts market orders. He su-
pervises the traders in a
given security. His involve-
ment with trade may take any
of three forms. First, if the
trade involves one broker
trading directly with another,

the specialist merely records
the trade. Second, if the trade
involves a broker executing
the other side of one of the
conditional orders that he
has received, he is acting as a
broker for the conditional
order. Finally, he may trade
on his own account with the
broker, in which case he is a
dealer. The specialist contin-
ually maintains, and adver-
tises, the price and quantity
of the best bid and ask prices
either from the conditional
orders in his “limit book” or
from his own account. He
may, at his discretion, reveal
to a broker additional infor-
mation regarding the state of
the market, such as the prices
and quantities of unexecuted
limit orders or other formal
and informal indications of
interest in securities. The
broker and the specialist
have an ongoing relation-
ship.

In 1971, Jack Treynor, writing in
this journal under the nom de
finance “Walter Bagehot,” initi-
ated an examination of how spe-
cialists, or other market-makers,
could be expected to behave
when faced with the possibility
that they are transacting with trad-
ers who are better informed
about the value of the securities
they are trading." While Treynor
outlined the major idea—that we
would expect the specialist to in-
crease the bid-ask spread in such
an environment—it remained for
others, notably Copeland and
Galai and Glosten and Milgrom,
to formalize the intuition.” Now
we see empirical work on this
issue appearing. A common find-
ing is that, while an analysis of
observed spreads suggests that
part of the spread is attributable
to the adverse selection problem,
this explanation explains only a
small portion of the variation in
spreads. For example, Glosten
and Harris report an estimated
average adverse selection compo-
nent of the spread of roughly
$0.01 for a trade of 10 round lots
(1000 shares).”> With the average

Glossary

» Information:
Knowledge about the true
value of an asset. The informa-
tion is noisy, or imperfect, if
there is a random observation
error associated with the in-
formation.

» Informed Traders:
Traders who possess some
information regarding the true
value of an asset.

» Liquidity Need:s:
A trader’s demand for cash or
near-cash. A trader will sell
(purchase) assets if he or she
needs more (less) liquidity.

» Noise:
Noise is the random error as-
sociated with an estimate or
observation of the true value
of an asset. For example, sup-
pose the true value of the as-
set is $1, the actual observa-
tion will be $1 plus a random
error which is, on average,
Zero.

» Reputation:
One’s trustworthiness in re-
vealing his or her own private
information.

> Uninformed Traders:
Traders who have no informa-
tion about the true value of an
asset. They trade only for li-
quidity needs.

spread on the NYSE around $0.25,
the adverse selection component
is clearly a small percentage of
the total spread. As a byproduct of
the analysis presented in this arti-
cle, we will provide a rationale
for why the adverse selection
component of spread is so low.

The basic problem presented by
Treynor is that, when the special-
ist observes a potential seller
(purchaser), he does not know
whether the trader is motivated
by liquidity needs (which tell him
nothing about the value of the
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shares) or by information (which
would imply that the current
price does not reflect some infor-
mation about the firm). Faced
with this problem, the specialist
sets the bid (ask) price below
(above) that demanded by the
simple expenses of trading and
market-making in the absence of
this potential problem. The in-
creased spread provides, in effect,
insurance against the informed
trader and gives the specialist a
zero expected profit on his
trades.

In the formal models of this pro-
cess, and in the verbal description
provided by Treynor, the special-
ist is dealing with a particular
trader in a one-shot situation. Fur-
thermore, the trader is acting as
the principal—that is, he is trad-
ing on his own account. In our
analysis, the specialist deals with a
broker who is acting on behalf of
a trader and who has an ongoing
relationship with the specialist.
We will see that this may change
matters considerably.

In the situation described by
Treynor, the informed trader has
the advantage. In reality, how-
ever, the specialist has certain ad-
vantages with respect to the
trader. First, the specialist has the
useful information contained in
the limit book. While the com-
mon view is that the limit book is
private information to the special-
ist, a few moments spent on the
trading floor belies this view. In
fact, the specialist will often share
this information with the floor
broker upon request. Thus the
specialist can, if he desires, pro-
vide the floor broker with valu-
able information about the de-
mand and supply curves for the
security. Another advantage the
specialist has is that, at his discre-
tion, he can execute a trade
against the limit orders in the
book—that is, at the quoted
spread—or he can execute the
trade for his own account inside
the spread. If he chooses to trade
with the broker within his spread,
the broker will receive a higher
price on any sale and pay a lower
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price on any purchase. He will
receive better execution.

The Idea

We leave a formal model that
presents the details of our argu-
ment to an appendix. Essentially,
we want only to introduce a pos-
sible role for “reputation” in a
model like Treynor's. If there is a
reputation, then it may make
sense for a trader to reveal his
characteristics to the specialist.
He may do this, even if it costs
him on this trade, so that he will
be believed on some future trade.
Unfortunately, it is difficult to see
how a reputation could make
economic sense in a model like
Treynor's or a formal version of a
similar model such as that pre-
sented by Glosten and Milgrom.
The problem is that, in order to
have reputation be of economic
value, all parties must know they
will meet again; in the one-shot
models, the trader will never see
the specialist again. Contrast this
with the situation on the floor of
an exchange. In reality, the trader
does not have direct access to the
specialist, but rather must trade
through a floor broker. A formal
model of this situation is pre-
sented in the appendix. Below,
we present a verbal description of
the model and its conclusions.

We start with a world like that
posited by Glosten and Milgrom.
In this world, the specialist sets
the spread so that, on average, he
will break even. He knows that
some fraction (say Z) of the trad-
ers who approach him are in-
formed. Consider how he sets the
ask price (the analysis for the bid
price is symmetric). If a trader
indicates that he is interested in
buying at the ask price set by the
specialist, the specialist knows
that either (1) the trader is unin-
formed and trading for liquidity
purposes (with probability (1 —
7)) or (2) the trader is informed
(with probability Z) and the value
of the security is actually higher
than the price he has set. He thus
expects to lose money to in-
formed traders, a loss he will
have to make up from unin-

formed traders. This has some
implications for bid-ask spreads.
For example, it is well known that
the ask (bid) price will be higher
(lower) when there are more in-
formed traders. That is, the
higher the probability that the
specialist is trading against an in-
formed trader, the higher the
spread will be.

How does the situation change if
the trader must go through a
floor broker? It is clear from the
above analysis that a liquidity
trader will receive more favor-
able terms of trade from the spe-
cialist if his identity can be ascer-
tained. In this model, floor
brokers, because of their ongoing
and close relationships with their
clients, have information about
whether the client tends to trade
on information or for liquidity. It
turns out to be important that the
specialist not be able to identify
accurately every informed trader.*
This can be accomplished in the
model by assuming the broker
observes the nature of the cus-
tomer only with noise or by hav-
ing an equilibrium in which the
broker does not fully reveal his
information about the customer.
It may be in the interest of the
broker to convey uninformed
traders’ identities to the specialist
and, if such communication has
some credibility, secure for them
more favorable terms of trade.

What will happen in this case?
The specialist has some prior
probability (Z) that a particular
order comes from an informed
trader. He then receives a signal
from the floor broker regarding
whether or not the trader is in-
formed. For the sake of argument,
let the uninformed trader be cor-
rectly identified as such by the
floor broker with probability .
This signal allows the specialist to
adjust his probability that the
trader is informed, conditional on
receiving the signal ‘‘unin-
formed,” to be less than Z.

The extent to which he will adjust
the probability depends on the
accuracy of the broker’s signal.

For example, if the broker tells 59
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the specialist that the trader is
uninformed, and the specialist
believes the broker is always ac-
curate, he will set the price so that
the adverse-selection component
of the spread is zero, because he
need not fear trading against
an informationally advantaged
trader. To the extent that the bro-
ker’s signal is informative, but not
always accurate, the specialist will
set his bid and ask prices so that
there is an adverse-selection com-
ponent to the spread, but the
spread will be less than it would
be if the trader had direct access
to the specialist. As shown in the
appendix, simple application of
Bayes’ rule and a little algebra
will show that the spread for un-
informed traders is, in fact, nar-
rower than the spread facing all
traders when there are no floor
brokers; furthermore, the spread
decreases with the accuracy of
floor brokers’ revelations.

Implications

We have established that, in a
world in which floor brokers are
required in order to bring a trade
to the market-maker, uninformed
traders will be better off if an
equilibrium is established in
which the floor broker truthfully
reveals his information to the spe-
cialist. Now consider how these
various aspects of the trading
floor may come together to reach
an equilibrium in which (1) the
broker usually reveals to the spe-
cialist any information he has
regarding the informed/unin-
formed status of his customer and
(2) the specialist finds it in his
interest to reveal to the broker
the information he has regarding
unexecuted orders and indica-
tions of interest.

The floor broker deals with a
single trade at any point in time.
During the course of a day, how-
ever, he executes trades on behalf
of a number of investors. Some of
these investors are trading on the
basis of information and others
are trading for liquidity purposes.
For the time being, assume that
the broker knows which is which.

60 Assume further that there are a

number of brokerage houses that
compete for public (non-broker)
business and that a major charac-
teristic investors use to choose a
broker is the quality of trade ex-
ecution. Furthermore, assume
that most traders are trading for
liquidity purposes.

Upon receipt of an order, the
broker approaches the specialist.
If the broker could credibly re-
veal to the specialist whether he
is trading for an informed or an
uninformed trader, would he do
so? The answer to that question
may well be “yes.” We have seen
that the broker could obtain bet-
ter execution of trades on behalf
of liquidity-motivated customers
if he informed the specialist that
the customer is trading for liquid-
ity rather than information pur-
poses. If such assurances could
be made credible, the specialist
would not need to protect him-
self against the possibility that the
broker is trading for an informed
client, and the spread should nar-
row (that is, the specialist may
take part of the order himself
inside the quoted spread). The
specialist may, and indeed often
does, share the information in his
limit book and even other verbal
indications of interest he has re-
ceived. This knowledge may be
useful to the broker considering
the likely effect of an order.

The other side of the coin, of
course, is that the broker would
have to inform the specialist
when his client is informed, and
this would lead to poorer execu-
tion for informed traders. If in-
formed traders are in the minor-
ity, however, the gains in the form
of improved execution for liquid-
ity traders may outweigh the
losses associated with poorer _ex-
ecution for informed traders.’

If the broker could build a repu-
tation for truth-telling, this repu-
tation may be valuable. Formal
economic models of reputations
face the problem that one side or
the other will tend to exploit the
reputation, especially if the rela-
tionship that engendered the rep-
utation is about to end. In our

case, for example, a broker who
is not going to be around after
this trade has no incentive to tell
the specialist when he is trading
on behalf of an informed trader,
thus leading the specialist to pro-
tect himself in the manner de-
scribed by Bagehot.

Interestingly enough, the special-
ist also has some incentive for
dealing fairly with the broker.
The specialist would like the bro-
ker to engage in truth-telling. Al-
though we tend to think of the
specialist as a monopolist, in fact
he faces competition from a num-
ber of sources. The customers of
the public houses may choose to
take their business to third-
market firms if the service their
broker receives is deficient. Once
an order has been placed, it may
well be in the size range that
would permit it to go either to the
floor or upstairs. The specialist,
then, may not be in a position to
exploit any information advan-
tages he has regarding the limit
book or other indications of in-
terest. It may well be in his inter-
est to reveal his information and
not take advantage of the broker.
That is, a reputation may also be
valuable to the specialist.

What are the conditions that fos-
ter reputation building? First,
there must clearly be a repeated
relation. Indeed, in some sense
the very structure of the market
makes the game very long-lived.
For example, the presence of
many second and even third-
generation specialists provides a
kind of institutional history, so
the broker knows his reputation
may well outlive the particular
person with whom he deals. Sec-
ond, there must be possible retal-
iation for attempts to violate the
implicit contract for truth-telling
inherent in the reputation. Given
that the broker and the specialist
will trade with each other again,
this requirement is fulfilled by
the fact that the specialist can
either (1) refuse to reveal the
unexecuted orders in the limit
book or (2) refuse to trade on his
own account within the spread.
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Indeed, the very nature of the
business, and the socializing and
gossiping that goes on around it,
almost guarantees that misbehav-
ior soon becomes common
knowledge. It would be difficult
for a broker to lie to one special-
ist about the nature of his clients
and not discover that all other
specialists start treating him
warily. Finally, the game must not
have a known end date. A special-
ist (broker) who will not trade
any more may find it tempting to
lie. The previously mentioned
characteristics of the market, in-
cluding the multigenerational as-
pects of the specialist-broker re-
lationship, suggest that this may
be only a minor problem.

An interesting side effect of the
scenario is that the specialist is
able to interfere in the principal-
agent relationship between the
broker and his customer. The in-
formed customer would presum-
ably like his broker to hide that
fact. Because the broker deals pri-
marily with uninformed custom-
ers, and because the specialist can
affect the quality of trade execu-
tion, there are incentives for the
broker to reveal information-
motivated traders. Note that the
customer cannot avoid this prob-
lem by using a broker who spe-
cializes in serving informed cus-
tomers. The very choice of broker
then identifies him and results in
the same execution he would
have received if the original bro-
ker had simply revealed.

What does the story presented
here mean? It does not mean that
specialists do not widen their
spreads when facing the possibil-
ity of an informed trader. It does
mean that the likely effects of this
adverse selection problem may
be mitigated by the interests that
both the floor broker and the
specialist have in building and
maintaining a reputation for not
taking advantage of each other.

This article has not presented a
formal model of the process.
While the outlines of a formal
model are reasonably clear, there
is one issue we have not ad-
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dressed. If the broker always cor-
rectly identifies the informed
trader as informed—that is, if m =
1—would the broker still share
this information with the special-
ist? In this case, it may be optimal
for the broker to randomize. That
is, the broker may choose to re-
veal at some times and to conceal
at others. Such a contract be-
tween the broker and the trader
will keep informed traders in the
market. If informed traders were
always identified, either because
the broker always revealed or be-
cause they used a broker who
never revealed (such a broker
would never be used by an unin-
formed trader), then informed
traders might well find it optimal
to defect from the market. Of
course, this argument for a ran-
domizing strategy is only relevant
if 7, the probability of correctly
identifying the trader as informed
or uninformed, is 1.

Another interesting aspect of this
analysis is that, suitably extended,
it provides a rationale for a mar-
ket with a trading floor character-
ized by limited access and traders
meeting face-to-face. This kind of
arrangement, with a limited num-
ber of brokers acting on behalf of
the public, provides a framework
in which brokers can build a rep-
utation that makes the market
work more efficiently. As an alter-
native, consider a world in which
the NYSE permitted anyone to
come on the floor and trade with
the specialist. The specialist
would not have experience with
those against whom he is trading,
and they would not have an op-
portunity—there being so many
of them—to build up an identity,
and thus a reputation. In this
world, the specialist would tend
to set wider spreads in order to
protect himself. Thus the story
outlined here suggests that there
is a benefit to the use of agents
(brokers) by the public. That is,
there may well be a net agency
benefit, rather than an agency
cost, associated with using mem-
ber firms as brokers.

This model also provides another
rationale for the way in which the
NYSE is organized into two
classes of members, brokers and
specialists. It may well be that the
provision of better execution for
liquidity traders increases the
profits of both brokers and spe-
cialists through increased order
flow.

]

Appendix

A simple model in which the bro-
ker has information about the na-
ture of the trader on whose be-
half he approaches the specialist
is presented below. For the time
being, we assume that the broker
has sufficient incentive to tell the
truth. The model is a straightfor-
ward extension of Glosten and
Milgrom.”

e Value of Security: The intrin-
sic value of the security is
normalized to be zero at
time 0. The value of the se-
curity at time 1 is given by v,
where v is uniformly distrib-
uted over [—1, 1]. Even
though the distribution of v
is common knowledge, only
informed traders observe a
signal about its value before
time 1, the next trading date.

e Traders: There are N traders
in the market for the security.
Among them, (1 — Z)N are
liquidity traders and ZN are
informed traders.

e Specialist: The specialist sets
the bid-ask spreads to break
even on average, taking into
account the informational ad-
vantage of the informed trad-
ers.

Consider first how the bid-ask
spread is set in the absence of a
floor broker. We consider the
specialist’s problem of setting the
ask price. (The analysis for the
bid price is done similarly.) Sup-
pose the ask price is 4. The ex-
pected gain for the specialist from
trading with a liquidity trader is a,
since with no information about
v, the value of the security is still
zero. If the trader is informed,

however, the fact that he will pur- 61
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chase the security at a implies
that it is worth at least a. The
expected value of the security
conditional on an informed pur-
chase is thus (1 + a)/2 (by the
assumption of uniform distribu-
tion of v). The specialist thus ex-
pects a loss from dealing with the
informed trader of (1 — a)/2.

The probabilities of trading with a
liquidity trader and an informed
trader are (1 — Z) and Z, respec-
tively. The ask price that allows
the specialist to break even on
average is determined by equat-
ing the expected gain from a li-
quidity trade to the expected loss
from an informed trade, as fol-
lows:

_ l1—a
(1—Z)a—Z( > ),

or writing a as a function of Z:

RECEE)

Note that the ask price lies in the
interval [0, 1] and is higher, the
more likely the specialist will en-
counter an informed trader. This
is intuitive, as the specialist has to
set a higher ask price to compen-
sate for increased expected loss
from the informed trades. When
Z = 1 (all traders are informed),
the only ask price at which the
specialist can break even is 1, the
maximum value of ». This is the
case where the adverse selection
problem is most acute. When Z =
0 (all traders are liquidity trad-
ers), the specialist sets the ask
price at 0.

Suppose that a broker can ascer-
tain the identity of a trader with a
probability 7, 7= > 1/2. This sim-
ple information structure is given
by the matrix in Table Al. Given
the information structure, a bro-
ker updates his belief about
whether the trader is informed
when a signal about the trader’s
identity is received. It is straight-
forward, using Bayes’ rule, to
compute the conditional proba-

62 bility of a trader being informed

Table AI Probabilities of Trader
Being Informed/Un-

informed

Probability of Broker’s

Signal Indicating that

Trader
True Type is Trader is
of Trader Informed  Uninformed
Informed T Q-m
Uninformed (1 — =) T

given the broker’s signal. Denote
the conditional probability that
the trader is informed given the
signal that he is “uninformed”
and “informed” by Z, and Z,
respectively. Then:

B Z(1— )
- ZQ-m+ Q1 -2)7

and

U

Zm
h=T a-2)1-m)

A liquidity trader, absent the exis-
tence of a broker, is perceived to
be informed with probability Z.
When floor brokers exist, his
identity will be correctly con-
veyed with probability =, in
which case he will be perceived
to be informed with probability
Z,. However, he may be misiden-
tified with probability (1 — )
and perceived to be informed
with probability Z;. Therefore, the
expected ask price for an unin-
formed trader, with the broker,
denoted by 4, is:

A(Z,7) = ma(Z,) + (1 — m)a(Z;).

Substituting for Z, and Z, we
have:
A(Z,m) =
22 - Zym(1 — m)
[Z(1 — )+ 21 — )7 )Zm + 2(1 — Z)(1 — )]

Straightforward algebraic compu-
tations show that A is a decreasing
function of 7r; that is, the more
accurate the broker’s signal, the
better the quality of the execution
of trades for the uninformed. The
gain to an uninformed trader with
the broker, relative to the case

without a broker, is a(Z) —
A(Z,m). When T is close to 1/2, or
when the broker’s signal is only
marginally informative, the sav-
ings in transaction costs is insig-
nificant. However, when 1 is
close to 1, or when the signal is
almost perfectly informative, the
savings is close to a(Z).
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