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Abstract

This article presents theory and evidence regarding the organization of "nancial
exchange markets. It derives conditions under which (1) a member-owned exchange has
a monopoly over the trade of a particular "nancial contract and its close substitutes, and
(2) exchange members earn economic rents. Given these conditions, low cost suppliers of
"nancial services form an exchange that is large enough to deter entry by competing
exchanges but which is smaller than optimal. However, exchanges trading di!erentiated
products may not merge to exploit all scope economies. Furthermore, exchanges that
o!er a variety of products may allow some members to trade only a subset of these
products in order to preserve member rents. The evidence regarding exchange market
shares, rents, and membership policies is broadly consistent with these predic-
tions. ( 1999 Elsevier Science B.V. All rights reserved.

JEL classixcation: G10; G20; L11; L12; L31

Keywords: Financial exchanges

1. Introduction

A vast literature analyzes the prices determined on "nancial exchanges, but
far less attention has been paid to the economics of exchanges themselves. This is
unfortunate because exchanges such as the New York Stock Exchange and the
Chicago Board of Trade are distinctive organizations that wield great in#uence
over the "nancial transactions that determine the allocation of risk and capital.
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A better understanding of the functioning of securities and derivatives markets
requires a more complete knowledge of the operation of the exchanges on which
a large fraction of "nancial transactions take place.

To further this understanding, this article presents a theory of the organiza-
tion of "nancial exchange markets and some empirical evidence bearing on the
predictions of this theory. It derives implications from the feature that distin-
guishes "nancial exchanges from the traditional "rms that economists typically
analyze; the fact that traditional "nancial exchanges are non-pro"t cooperative
membership organizations that provide semi-private goods to their members,
who in turn supply trading services to those who desire to trade "nancial assets.
These semi-private goods include the operation of trading facilities and the
enforcement of rules and procedures that reduce default and measurement costs
(Pirrong, 1995a).

Although the reduction of transactions costs provides the impetus for the
formation of exchanges, strategic considerations in#uence their organization
and operation. Formal models generate several results about equilibrium mar-
ket structure. First, if the operation of an exchange requires the payment of "xed
costs and (identical) noise traders can choose where to trade after observing
their demands, in equilibrium all trading in a particular product concentrates on
a single exchange. Second, in equilibrium suppliers of trading services restrict
strategically the number of members permitted to join an exchange to reduce
competition. This generates economic rents for the members.1 Under plausible
conditions, exchanges have enough members to make it unpro"table for
competing exchanges to form, but fewer members than is socially optimal.
Third, multiple exchanges trading di!erentiated products may survive even
if there are economies of scope. This occurs if the correlations between
order #ows and prices for these products is low. In this case, member-
intermediaries face increased competition when exchanges listing di!erentiated
products merge trading rights. This implies that exchanges sometimes limit
ine$ciently either the variety of products they trade or the trading rights of their
members.

The article presents empirical evidence that supports the model's predictions.
Exchanges strictly limit membership. In addition, futures exchanges often limit
the trading rights of members to subsets of the products traded on them.
Moreover, trading of particular "nancial instruments exhibits strong natural
monopoly characteristics; exchange market shares of the trade of major "nan-
cial instruments are extremely high, and typically equal 100% for futures and
futures options contracts. Perhaps most important, members of "nancial ex-
changes earn substantial economic rents. The ratios of the value of claims

1 Identical results hold even if noise traders are &locked into' an exchange prior to observing their
demands. Proof available from the author on request.
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against "nancial exchanges (as measured by the value of membership } &seat'
} prices) to the value of the tangible assets of exchanges are very large (especially
when compared to q's observed for manufacturing "rms), sometimes exceeding
5 for extended periods. Indeed, these ratios actually understate the rents that
members earn due to limitations on exchange membership. These "gures are
consistent with the theoretical prediction that exchange members earn rents on
the right to trade on an exchange; this right is arti"cially scarce as a result of the
exchange's limit on the number of members.

The empirical and theoretical analyses have normative implications. Most
important, "nancial exchanges worldwide are subject to extensive legal and
regulatory restrictions. Numerous economists have argued that these regula-
tions are largely unnecessary because exchanges have incentives to adopt
e$cient rules and practices without external prodding because competition
between exchanges or the mere threat of competition between exchanges forces
them to do so.2 The theory and evidence presented herein cast doubt on these
arguments. The theory suggests that there are strong reasons to believe a priori
that direct competition between exchanges will be limited, if it exists at all. The
empirical results provide strong evidence of rents persistently accruing to
exchange members and virtually no evidence of direct competition between
exchanges in particular "nancial instruments. Therefore, any presumption that
self-regulation necessarily dominates external regulation is no more defensible
than a presumption that external regulation is superior. Pirrong (1999) demon-
strates that when exchanges are not perfect competitors, they may adopt
ine$cient rules that bene"t members at the expense of customers and third
parties. Thus, recognizing the ine$ciencies inherent in external regulation, the
determination of whether external regulation or self-regulation is superior in
a speci"c instance requires a detailed, fact-intensive analysis of the particulars.

Recent developments in "nancial markets illustrate the practical relevance of
this article. There have been announcements of major exchange mergers be-
tween US securities markets and between European derivatives exchanges.
Moreover, other consolidations or alliances of exchanges are under active
consideration, and anti-trust authorities in the US are taking interest in com-
petitive issues involving exchanges. The theory presented herein has predictions
concerning when consolidation is likely to take place, the form merger is likely
to take, and the e!ects of merger on competition in "nancial markets.

The remainder of this article is organized as follows. Section 2 presents
a theoretical analysis of exchange organization which derives conditions under
which (1) an exchange has monopoly of the trade of a particular "nancial
instrument, and (2) exchanges ine$ciently limit membership size to generate

2See Easterbrook (1986), Fischel and Grossman (1984), Edwards and Edwards (1989), and
Mulherin et al. (1991). Pirrong (1995b) and Pirrong (1999) present a contrary view.
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economic rents for members. Section 3 demonstrates that product di!erenti-
ation permits the survival of multiple, ine$ciently small exchanges. Sections 4}6
present empirical evidence on exchange market shares in the trading of speci"c
instruments, the rents earned by exchange members, and exchange membership
policies, respectively. Section 7 summarizes the work.

2. The equilibrium number and size of 5nancial exchanges

2.1. Introduction

This section presents a formal model of the formation of "nancial exchanges.
The objective of the analysis is to determine the number of exchanges that exist
in equilibrium, their size, and the pro"ts their members earn.3

In this model, investors desire to trade a particular asset or "nancial contract
for risk shifting or speculative reasons. In order to focus on the crucial aspects of
the analysis, there is no informed trading. There is a population of noise traders
who trade due to exogenous hedging or endowment shocks. The quantity
demanded by noise traders is inelastic with respect to execution price P. I make
the conventional assumption that the net noise trading demand z&N(0, S). The
traded asset is risky. Its value v&N(0, p2). Value is revealed after trading takes
place. Moreover, z and v are independent.

There is a continuum of length M of risk averse traders who can absorb net
noise trader order imbalances. I will refer to these traders as &intermediaries'.
Each intermediary has a constant risk aversion coe$cient. For a trader located
at point i3[0, M], this risk aversion coe$cient is a

i
. Moreover, for j'i, a

j
*a

i
,

with strict inequality for some i and j. Thus, the supply of risk bearing services in
this market is upward sloping.

3Brown and Zhang (1997) present a model in which intermediaries can choose to join an
exchange or trade o!-exchange. Membership of an exchange is costly, but members can observe
order #ow whereas non-members cannot. The trade-o! between these costs and bene"ts of member-
ship determines how many intermediaries join exchanges in their model. Their model posits an
exogenously given cost of membership and interprets the exchange seat price as this cost. This is
incorrect because the seat price endogenously capitalizes rents to membership rather than providing
a measure of the true cost of belonging to an exchange; such costs properly would include the fees
required to pay for exchange infrastructure, trading processing and clearing fees, etc. Put di!erently,
in reality seat prices and the number of exchange members are simultaneously determined, rather
than sequentially as in Brown}Zhang. Saloner (1985) presents a non-cooperative model of exchange
formation. This model predicts that many exchanges may survive and that entry of multiple
exchanges may dissipate trader rents. In Saloner's model the sum of the number of members on all
exchanges combined is constant regardless of the number of exchanges that operate. His model also
relies on some counterfactual assumptions concerning loss sharing among exchange members.
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Trading must take place on an organized exchange. Spatial and temporal
concentration of trade on an exchange reduces search costs incurred to "nd
counterparties. The exchange provides a trading infrastructure (e.g., an ex-
change #oor or computerized trading system) and enforces trading rules and
adjudicates disputes between traders. These activities are subject to economies
of scale. Formally, creation of an exchange requires payment of a "xed cost c.4

Groups of risk averse intermediaries can cooperate to form an exchange.
These intermediaries supply liquidity. In the formal model, they are the only
liquidity suppliers.5 An exchange must form prior to the realization of noise
trader order #ow z. For example, some coalition of intermediaries K-[0, M]
can form an exchange. If they do so, the exchange members split the "xed cost
proportionally to their trading volume. This would be consistent with an
exchange charging per trade fees to cover "xed costs. Call a

j
the "xed cost

assessment of intermediary j.6
Any set of coalitions/exchanges can form. An equilibrium consists of an

allocation of intermediaries to a collection of coalitions. Speci"cally, exchange
i is a set of intermediaries S

i
-M. An allocation is given by a collection MS

i
NN
i/1

,
where N is the total number of exchanges, S

i
WS

j
"0 for all iOj, i, j)N, and

6N
i/1

S
i
-M. De"ne <

j
(S

i
, MS

h
N
hEi

) as the expected risk-adjusted pro"t net of
"xed cost assessment of intermediary j who belongs to exchange i, where MS

h
N
hEi

is the collection of the other coalitions that form in this allocation.
An equilibrium collection of exchanges MS

i
N must satisfy the following condi-

tions:

1. <
j
(S

i
, MS

h
N
hEi

)*0 for all j36N
i/1

S
i
.

2. If k36N
i/1

S
i
then j36N

i/1
S
i
for all j(k.

4Fixed costs for an exchange can be appreciable. For example, the new trading #oor for the
Chicago Board of Trade cost $180 million. Although this cost is amortized over many years, it
represents a substantial "xed cost each year. In addition, costs for communications, data processing,
rule enforcement, are not volume sensitive. As an example, costs on the CBOE fell 1.3% between
1987 and 1988; trading volume fell 27% over the same period.

5 In actual markets limit order traders can also supply liquidity. Exchange members, e.g., &locals'
on a futures exchange, have advantages in supplying liquidity. In particular, limit order traders
cannot withdraw or revise bids and o!ers as rapidly as #oor traders. As a result, they extend
longer-term free options to exchange customers than do locals. Since this option is costly to grant,
limit order traders incur higher costs to supply liquidity. Similarly, #oor traders can condition
bids and o!ers on order #ow information that is unobservable to limit order traders. In the formal
model the cost advantages that these factors confer to #oor traders is e!ectively in"nite. See Brown
and Zhang for a model in which #oor traders still earn rents despite the existence of limit order
traders.

6The main results of the article go through under alternative assumptions about the division of
"xed costs. In particular, no major results change if an exchange apportions "xed costs equally
among its members.
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3. For all k3S
i
,

<
k
(S

i
, MS

h
N
hEi

)*<
k
(S

i
6S

l
, MS

h
N
hEi,l

)

and for all f3S
l

<
f
(S

l
, MS

h
N
hEl

)*<
f
(S

l
6S

i
, MS

h
N
hEi,l

)

for any i, l)N.
4. For each i)N there is no S~

i
LS

i
and no MS

m
N with 6S

m
-M!S~

i
such

that:

<
k
(S~

i
, MS

m
N)*<

k
(S

i
, MS

h
N
hEi

)

for all k3S~
i

and

<
g
(S

y
, MS~

i
, MS

m
N
mEy

N)*0

for all g3S
y

and all S
y
3MS

m
N
mEy

.
5. There exists no S

q
-M!6N

i/1
S
i
such that

<
e
(S

q
, MS

i
NN
i/1

)*0

for all e3S
q
.

Each condition is straightforward and intuitive. Condition 1 requires all
intermediaries who belong to exchanges to earn non-negative pro"ts in equilib-
rium. Condition 2 re#ects the transferability of exchange memberships. If k'j
belongs to an exchange and j does not, k and j can "nd a mutually bene"cial
price at which to transfer the membership, so it cannot be an equilibrium for k to
belong to an exchange while j does not. Condition 3 states that in equilibrium,
merger of two exchanges cannot raise the pro"ts of all members of the merging
exchanges. Condition 4 means that in equilibrium no subset of members can
increase pro"ts by splitting o! and forming their own exchange, assuming that
the remaining intermediaries form exchanges in which each member earns
a non-negative pro"t.7 Condition 5 is a no-pro"table-entry requirement. It
means that no set of intermediaries outside the equilibrium set of exchanges can
pro"tably form an exchange assuming the exchanges in the equilibrium set
remain in existence.

Once exchanges form, trading takes place in a batch auction. Noise traders
submit orders to the market. Intermedaries on each exchange observe the net
order #ow directed to their exchange. Intermediaries can condition their trades
on price. Thus, equilibrium is of the rational expectations type.

7 It may be the case that there is no set of exchanges which allow all of the remaining
intermediaries to earn a non-negative pro"t. In this case, S

i
is a monopoly.
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The following subsections investigate competition between exchanges and
member pro"ts under the assumption that noise traders can choose where to
trade where it is cheapest after observing prices and their own demands.
Virtually identical results hold under the diametrically opposed assumption that
traders must select their exchange prior to observing demand and prices; the
formal proof is omitted for purposes of brevity and is available from the author.
Thus, the results are robust to major changes in how noise traders and
exchanges are matched.

2.2. Equilibrium exchange market structure

This section analyzes equilibrium exchange market structure when noise
traders can choose where to trade after observing their demands. In equilibrium,
it is clear that prices must be equal across all open exchanges; otherwise noise
traders would shift to the low-priced market.8

Given this assumption, it is straightforward to characterize the equilibrium
pricing function given the number of exchanges that exist and the characteristics
of the intermediaries who belong to exchanges. Without loss of generality,
assume that I*1 exchanges have formed, and that intermediaries
j3[0, ¸], ¸)M belong to exchanges. Given the assumptions of constant risk
aversion coe$cients and normally distributed noise trader order #ow and asset
value, intermediary j chooses a position y

j
to maximize his risk-adjusted pro"ts:

P
j
"!y

j
P!0.5a

j
p2y2

j
(1)

where P is the market price observed by the trader. This implies

y
j
"!t

j
P/p2 (2)

where t
j
"1/a

j
is the risk tolerance of trader j.

Since there is perfect competition between intermediaries and complete link-
age of markets, a single market clearing condition holds. Speci"cally, if noise
trader net order #ow equals z, market clearing implies

0"z#P
L

0

y
j
d j"z!PP

L

0

t
j
dj

p2
"z!P

¹(¸)

p2
. (3)

In this expression, ¹(¸)":L
0

t
j
dj is the total risk tolerance of active intermedia-

ries. Therefore,

P"zp2/¹(¸), (4)

Py
j
"!t

j
z2p2/¹2(¸) (5)

8 Identical results hold under the assumption that there is costless intermarket arbitrage by
in"nitely risk averse arbitrageurs. Although the assumption of costless arbitrage in a batch auction
market is implausible if taken literally, it may represent a good description of trading in multiple
markets linked by near real time communications and arbitrage.
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and

y2
j
"t2

j
z2/¹2(¸). (6)

Substituting these expressions into (1) implies that market maker j's risk-
adjusted trading pro"t as a function of z is

P
j
(¸)"0.5t

j
z2p2/¹2(¸). (7)

This implies that the expected risk-adjusted trading pro"t of intermediary
j prior to the realization of z (that is, when exchanges form), is

EP
j
(¸)"0.5t

j
Sp2/¹2(¸). (8)

Moreover, (2) and (4) imply that intermediary j's "xed cost share equals:

a
j
"t

j
c/¹(¸).

These results allow determination of the equilibrium number of exchanges
and the equilibrium supply of intermediation. First note that only one exchange
survives in equilibrium. To see why, consider a candidate equilibrium in which
the set of traders S

1
"[0, ¸

1
] cooperate to form an exchange (&exchange 1'), and

the set of traders S
2
"(¸

1
, ¸

2
], ¸

2
)M cooperate to form another, competing

exchange (&exchange 2'). The expected pro"t net of "xed cost assessment for j3S
1

is given by

<
j
(¸

2
)"

0.5t
j
Sp2

¹2(¸
2
)
!

t
j
c

¹(¸
1
)

(9)

while the pro"t for k3(¸
1
, ¸

2
] is

<
k
(¸

2
)"

0.5t
k
Sp2

¹2(¸
2
)
!

t
k
c

¹(¸
2
!¸

1
)
. (10)

This cannot be an equilibrium because if the exchanges merge, the pro"ts for
j3[0, ¸

1
] are

<
j
(¸

2
)"

0.5t
j
Sp2

¹2(¸
2
)
!

t
j
c

¹(¸
2
)
'

0.5t
j
Sp2

¹2(¸
2
)
!

t
j
c

¹(¸
1
)

(11)

while the pro"ts for k3(¸
1
, ¸

2
] are:

<
k
(¸

2
)"

0.5t
k
Sp2

¹2(¸
2
)
!

t
k
c

¹(¸
2
)
'

0.5t
k
Sp2

¹2(¸
2
)
!

t
k
c

¹(¸
2
!¸

1
)
. (12)

The candidate multiple exchange equilibrium therefore cannot be an equilib-
rium because it violates condition 3. This proof can be generalized to any
number of exchanges and any exchange membership composition. Thus, only
one exchange exists in equilibrium.
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This analysis permits the determination of the equilibrium set of members
of the monopoly exchange, and thus the equilibrium supply of intermediation.
It is readily apparent that there is a crucial ¸H such that if intermediaries
j3[0, ¸H] form an exchange, no other competing exchange can form. To see
why, note that since the pro"ts of each member of an exchange are proportional
to the aggregate pro"t of all its members, a necessary and su$cient condition
for a competing exchange to survive is that its total pro"t be non-negative.
Formally,

0.5¹@Sp2

(¹@#¹H)2
!c (13)

must be non-negative for a competing exchange to survive, where ¹@":L{
L
Ht
i
di

and ¹H":LH
0

t
j
dj. Note that as ¸H increases, ¹@ must approach 0 and hence this

pro"t becomes negative. Thus, there is some ¸H such that no competing
exchange can survive.

Given a value for c it is straightforward to solve for the ¹H such that (13) is
negative. Since choosing ¸@ is equivalent to choosing ¹@ (holding ¹H "xed), the
value of ¸@ that maximizes (13) sets the derivative of this term with respect to ¹@
equal to zero. It is readily veri"ed that ¹@"¹H maximizes (13). Therefore, if

C
0.5¹HSp2

(2¹H)2
!cD(0 (14)

no competing exchange can form. Thus, an exchange with membership
j3[0, ¸H] with :LH

0
t
i
di"Sp2/8c can deter entry by any competing exchange.

A single exchange with membership j3[0, ¸H] forms in equilibrium. To see
why, de"ne <

j
(¸) as the risk-adjusted trading pro"ts net of assessment of "rm

j)¸H as a function of total exchange membership size. Assume that some
coalition S

LM
"[0, M̧ ], M̧ (¸H attempts to form an exchange. In this case, some

set of intermediaries with i3( M̧ , X], X'¸H
1

could form an exchange to compete;
therefore S

LM
cannot be the only equilibrium exchange as entry is pro"table in

violation of condition 5. Since X'¸H, all of the intermediaries j3S
LM
would earn

a pro"t smaller than <
j
(¸H). Thus, the equilibrium exchange has no fewer than

¸H members.
Moreover, it is also the case that all j3[0, ¸H] would be harmed by the

admission of additional members to the monopoly exchange. The derivative of
the pro"t of a member j3[0, ¸H] with respect to exchange size is proportional
to:

!

t
j

(¹H)2C
Sp2

¹H
!cD(0 (15)

Assume that intermediaries [0, Ķ ] form the monopoly exchange, with Ķ '¸H.
By (15) <

j
(¸H)(<

j
( Ķ ) for all j)¸H. Therefore, all j3[0, ¸H] could make
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themselves better o! by defecting from the putative equilibrium exchange with
Ķ members and forming their own exchange; this violates condition 4. There-
fore, the coalition consisting of intermediaries [0, ¸H] generates the highest
pro"t for this group of intermediaries, cannot be blocked by any other coalition,
and blocks entry of any other exchange. It therefore satis"es all 5 equilibrium
conditions. It is the only exchange that exists in equilibrium.

The comparative statics for this model are straightforward. The size of the
equilibrium exchange is increasing in price volatility and the variance of order
#ow, and decreasing in "xed costs. These are intuitively appealing results.

The restriction on membership size in the monopoly exchange generates rents
for the members. That is, although (1) liquidity would increase if the monopoly
exchange admitted more than ¸H members, and (2) some intermediaries i'¸H
could earn non-negative pro"ts net of "xed cost assessment if they were admit-
ted, the monopoly exchange has no incentive to grow this large.9 Since by (15)
pro"ts for all j3[0, ¸H] are decreasing in the number of members ¸, this implies
that the pro"ts of the intermediaries j3[0, ¸H] are higher if membership is
restricted to this set of intermediaries than if it is increased to include all whose
trading pro"ts would exceed their "xed cost assessment. Thus, the monopoly
exchange restricts membership size to enhance member pro"ts, and does not
provide the maximum amount of liquidity consistent with all members covering
their "xed cost assessment.

A numerical example illustrates these results. Let S"4, p2"5, and c"5.
Moreover, M"1, and t

k
"4!4k, k3[0, 1]. That is, risk tolerance is a decreas-

ing linear function of location along the intermediary continuum. (This means
that risk aversion is an increasing function of this location that asymtotes to
in"nity as i approaches 1.) In this case, ¹H"0.5 and ¸H"0.134; the exchange
includes only 13.4% of available intermediaries who o!er only 25% of total risk
bearing capacity. The average member of the monopoly exchange earns a pro"t
(net of "xed cost assessment) of 22.39 and the marginal member earns 20.78. If
the exchange did not set a membership limit, all intermediaries i3[0, M] would
join. In this case, all members would earn zero pro"t under the proportional
sharing rule.10

The marginal member is willing to pay 20.78 to belong to the exchange. This
measures the rent earned by the marginal member and equals the equilibrium

9To prove that more than ¸H intermediaries would join the monopoly exchange if allowed, de"ne
S~"[0, ¸H) and SK "[¸H, ¸H

2
], where <

L
H
2
(SK , S~)*0. <

L
H
2
(S~6SK )'<

L
H
2
(SK , S~)*0, where the "rst

(strong) inequality follows from (9)}(12), and the second (weak) inequality holds by the de"nition of
¸H
2

and ¸H. Therefore, at least ¸H
2

intermediaries could earn a pro"t as members of a monopoly
exchange so at least this many "rms would join if the exchange accepted all who want to do so.

10 It is not generally true that all members earn zero pro"t under free entry. It is generally true that
members earn smaller pro"ts with free entry than without.
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price of an exchange membership } the seat price. If the exchange were to admit
all comers willing to pay their share of "xed costs, the seat price would equal 0.
Thus, the theory predicts that seat prices should be positive; if a membership
also confers an ownership of the exchange's physical assets, the seat price should
exceed the value of this claim. This implies that the q-ratio for a "nancial
exchange should exceed 1.00.

2.3. Summary and conclusions

The model presented in this section derives conditions under which (1) trading
in a "nancial instrument is concentrated on a single exchange, and (2) economies
of scale result in an equilibrium in which an exchange restricts its size to ensure
that its members earn supercompetitive pro"ts. Scale economies permit an
exchange to select a membership size which is large enough to deter entry. Once
large enough to be safe from the threat of entry, the exchange does not permit
additional members to join. This limitation on entry generates a stream of rents
for low-cost suppliers of trading services.

Virtually identical results hold under the diametrically opposed assumption
that noise traders cannot switch exchanges after realizing their demands. In the
alternative model, prior to realizing demand noise traders choose to trade on the
exchange whose members o!er the greatest total risk tolerance. In this case, the
set of the least risk averse intermediaries with total risk tolerance slightly above
half the total available risk tolerance can form an exchange and face no threat of
competitive entry. As in the model presented herein, this exchange is subop-
timally small and its members earn economic rents. Thus, the natural monopoly
result is not sensitive to assumptions concerning how noise traders are allocated
among exchanges.

Received theories imply that economies of scale may lead to natural
monopoly, but that a natural monopolist may not earn rents due to potential
competition (Demsetz, 1968; Telser, 1978; Baumol et al., 1982). These theories
typically assume that all potential producers have access to the same production
technology. The co-existence of natural monopoly and economic rents in the
model of this article is due to a di!erence in costs between the incumbent
monopolist and potential competitors. Although any group of "rms can form an
exchange by incurring a "xed cost of c, individual intermediaries have di!erent
costs due to di!erences in risk aversion. Thus, the heterogeneity of trading "rms
produces di!erences between this article's implications and those derived from
more traditional models of natural monopoly. Such heterogeneity is plausible.
Moreover, heterogeneity explains why mutual exchanges are organized as
non-pro"ts (Pirrong, 1999).

There are other theories that predict that all trading occurs in a single market.
For example, Telser and Higinbotham (1977), Telser (1981), Pagano (1989), and
Glosten (1994) all predict the survival of a single market due to liquidity e!ects;
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in these models, liquidity is maximized when all trading concentrates on
a single exchange. These theories di!er from the one presented in this
paper in several crucial ways. Most important, the Telser}Higinbotham}
Pagano}Glosten models are &intermediary free'. As a consequence, they
provide no insight on the equilibrium size of "nancial exchanges. In contrast,
the model analyzed here treats exchange members as &market makers' in
the most fundamental sense; they create, maintain, and pay for the trading
infrastructure. This incorporation of &market makers' into the analysis allows
explicit determination of the size of exchanges and the pro"tability of exchange
membership.

These considerations have implications for the incentives of exchanges to
merge. Improvements in communications technology that reduce the costs of
arbitrage and/or reduce costs that investors incur to trade on distant markets
should lead to consolidation of exchanges. The experience of regional exchanges
in the United States is broadly consistent with this analysis. The importance of
these exchanges has declined dramatically as communications technology has
improved, and many regional exchanges disappeared or merged due to im-
provements in intermarket linkages (Mulherin et al., 1998). Ongoing events in
international markets may also re#ect favorably on the theory. Exchanges
across Europe are merging, and exchanges in the US, Europe, and Asia are
exploring strategic alliances of various sorts. These developments coincide with
(1) the recent revolution in computer and communications technologies that has
dramtically reduced the trade of "nancial claims across vast distances, and (2)
the elimination of regulatory barriers that restrict cross-border trading (espe-
cially in Europe).

3. The scope of 5nancial exchanges

Exchanges may trade multiple products. These products may be closely
related (e.g., corn futures and corn futures options) or quite distinct (e.g., corn
futures and T-bond futures). This raises the question: What determines the scope
of products traded on a particular exchange?

This section examines the incentives of intermediaries to form a single ex-
change trading di!erentiated products if there are scope economies. In particu-
lar, it investigates whether multiple exchanges each trading a di!erent product
may survive even when consolidation would economize on "xed costs and
improve liquidity. In this model, there are two traded products (e.g., futures
contracts on corn and Treasury bonds). The noise trader demand for product j is
z
j
, j"1, 2, where z

j
&N(0, S). Moreover, corr(z

1
, z

2
)"o

z
. The values of the

products are given by v
j
&N(0, p2), j"1, 2 with corr(v

1
, v

2
)"o

v
; the v's are

revealed after trading is completed. As before, there is a continuum of length
M of risk averse potential intermediaries. The risk aversion coe$cient of
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a trader i3[0, M] is a
i
. There are two intermediaries at each point in the

continuum.
Exchanges may enjoy economies of scope when o!ering multiple products for

trade. Formally, assume that if an exchange o!ers both products, its "xed costs
equal (1#d)c, where 0)d)1. Economies of scope are greater, the smaller is d.

Finally, noise traders choose where to trade after realizing their demands. As
in Section 2.2, this implies that prices for a particular product are equal across
exchanges if multiple exchanges o!er the same product. It is possible to show
along the lines of the argument in Section 2.2 that at most one exchange o!ers
each product in equilibrium as otherwise merger could make all intermediaries
better o! by reducing "xed costs.

First consider intermediary risk-adjusted trading pro"ts in a candidate equi-
librium in which both products are traded on a single exchange that includes all
intermediaries i3[0, ¸

1
]; assume that no competing exchange can enter pro"t-

ably if this set of intermediaries forms an exchange. In this case, intermediary
i chooses the quantity of each product to trade, y

i1
and y

i2
, to maximize

P
i1
,!y

i1
p
1
!y

i2
p
2
!0.5a

i
p2[y2

i1
#y2

i2
#2o

v
y
i1
y
i2
]

where p
1

and p
2

are the equilibrium prices of the products. Intermediaries
condition their demands on these prices. The relevant "rst order conditions are

!p
1
"ap2[y

i1
#o

v
y
i2
],

!p
2
"ap2[y

i2
#o

v
y
i1
].

Solving these "rst order conditions implies

y
i1
"

!t
i
p
1

p2(1!o2
v
)
#

t
i
o
v
p
2

p2(1!o2
v
)

y
i2
"

!t
i
p
2

p2(1!o2
v
)
#

t
i
o
v
p
1

p2(1!o2
v
)
.

In equilibrium, !z
j
"2:L1

0
y
ij

di, j"1, 2; the integral is multiplied by 2 because
there are now two intermediaries at each point along the continuum. Therefore,
in equilibrium:

p
1
"p2

z
1
#o

v
z
2

¹

,

p
2
"p2

z
2
#o

v
z
1

¹

,

where ¹"2 :L1
0

t
i
di. Moreover,

y
i1
p
1
"p2t

i

z2
1
#o

v
z
2
z
1

¹

,

y
i2
p
2
"p2t

i

z2
2
#o

v
z
1
z
2

¹

.
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Substituting these values in the expression for P
i1

implies

P
i1
"0.5p2t

i

z2
1
#z2

2
#2o

v
z
1
z
2

¹2
.

Taking expectations conditional on information available prior to the observa-
tion of the noise trader demands:

EP
i1
"

t
i
Sp2

¹2
[1#o

z
o
v
].

A single multiproduct exchange cannot be an equilibrium if intermediaries
have an incentive to split o! and form single-product exchanges. Consider
payo!s when a coalition consisting of one of the intermediaries for each
j3[0, ¸

1
] splits o! to form an exchange which trades product 1 and a coalition

consisting of the other intermediary for each j3[0, ¸
1
] splits o! to form an

exchange that trades product 2. The aggregate risk tolerance of each exchange is
0.5¹. An analysis similar to that completed for the two-product exchange case
implies that

EP
i2
"

0.5t
i
Sp2S

(0.5¹)2
"

2t
i
p2S

¹2
.

If there are economies of scope, d(1 and the "xed costs of a single exchange
are smaller than the combined "xed costs of two exchanges. The expected
risk-adjusted pro"t net of "xed cost assessment of member i of a single exchange
o!ering both products is then

<
i1
"

t
i
Sp2

¹2
[1#o

z
o
v
]!

t
i
(1#d)c

¹

while the expected risk-adjusted pro"t net of "xed cost assessment that inter-
mediary i would enjoy as a member of an exchange o!ering only one product is

<
i2
"

2t
i
Sp2

¹2
!

2t
i
c

¹

. (16)

A single exchange trading both products can be an equilibrium if and only if
its members do not have an incentive to split o! and form separate single
product exchanges. This requires

t
i
Sp2

¹2
[1#o

z
o
v
]!

t
i
(1#d)c

¹

'

2t
i
Sp2

¹2
!

t
i
c

¹

. (17)

This in turn requires

(1!d)c'
p2S

¹

[1!o
z
o
v
]. (18)
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Expression (18) implies that if the products traded on the exchange are very
similar, with highly correlated order #ows and prices (i.e., with o

z
+1 and

o
v
+1), merger into a single exchange is likely to dominate the creation of

separate exchanges each trading a single product. In this case merger reduces
"xed costs without impairing trader pro"ts. However, if the products have
a very low order #ow correlation or a very low price correlation, or both,
separate exchanges may o!er intermediaries higher pro"ts net of "xed cost
assessments. The intuition behind this result is straightforward. With low price
correlation, consolidation allows intermediaries to diversify risk. This shifts out
and #attens the supply of intermediation services, thereby lowering prices in
absolute value for a given realization of z

1
and z

2
. This shift in supply tends to

reduce member rents. With low order #ow correlation, market making resources
can often shift from a product with a low realization of DzD to the product with
a high realization. This tends to increase competition among intermediaries,
thereby reducing member pro"ts.11

Given price and order #ow correlations, survival of a single multiproduct
exchange in equilibrium is more likely, the greater the scope economies (i.e., the
smaller is d). This result is quite straightforward. Greater scope economies imply
a greater opportunity cost to maintain separate exchanges.

This model predicts the existence of multiple exchanges each o!ering a nar-
row range of similar products that are di!erentiated from products trading on
the other exchanges unless economies of scope are large. This analysis presumes
that exchange members have the right to trade all products o!ered by their
exchange. If exchanges can create separate trading rights, however, a single
exchange will o!er both products if there are scope economies. To see why,
consider an exchange with membership [0, ¸

1
] that allows each member to

trade either product 1 or product 2, but not both. That is, it creates separate
&product 1 memberships' and &product 2 memberships'. The exchange creates
¸
1

memberships of each type. One of the intermediaries at each j3[0, ¸
1
]

receives a product 1 membership and one receives a product 2 membership. By
trading both products on the same exchange, the exchange captures scope
economies. Therefore, the payo!s net of "xed cost assessement for each member
are:

<
i2
"

2t
i
Sp2

¹2
!

(1#d)t
i
c

¹

.

11This analysis demonstrates that exchanges need not be structured to maximize liquidity;
multiple exchanges may survive when their merger would increase liquidity. When order #ows and
prices are highly correlated, consolidation has little impact on liquidity; this is when consolidation is
most likely. In contrast, when the correlation between order #ows is low, or the correlation between
prices is low, or both, consolidation tends to increase liquidity substantially. This consolidation also
tends to increase competition among intermediaries, thereby eroding intermediary trading pro"ts.
As a result, consolidation is least likely when it has the greatest potential to increase liquidity.
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A comparison of this expression with (16) shows that if d(1 this payo! exceeds
that which the intermediary could obtain in a single-product exchange. This
occurs because consolidation with distinct membership categories reduces "xed
costs but does not reduce trading pro"ts. Therefore, creation of a single ex-
change with multiple membership classes with restricted trading rights domin-
ates multiple single-product exchanges because trading pro"ts are the same in
each, but economies of scope imply that "xed costs are lower for the former. Put
di!erently, if exchanges merge to capture scope economies, they will not merge
the trading rights of their members.

The analysis also speaks to the competitive implications of exchange mergers.
The foregoing analysis predicts that exchanges have a monopoly in the trade of
a particular contract or security. Therefore, merger does not reduce competition
in a particular contract or security. Merger actually increases competition if
trading rights are merged as well. The model demonstrates, however, that it is
not in the interest of merging exchanges to merge trading rights, so this increase
in competition is unlikely to occur. Since merger has no major competitive
implications, but does reduce costs, the model implies that consolidation of
separate exchanges is wealth increasing.

4. Evidence of structural exchange monopoly

The theory presented in Section 2 shows that under some circumstances,
exchanges can choose membership size to deter entry of competing exchanges. If
these conditions hold, an exchange has a monopoly over the trade of a particu-
lar "nancial contract. This section presents evidence from futures markets that is
broadly consistent with this prediction.

I utilize the Her"ndahl}Hirschman (HHI) index as the measure of concentra-
tion/monopoly in exchange traded "nancial contracts. The HHI is de"ned as the
sum of squared market shares of exchanges trading contracts in a particular
category. A HHI value of 10,000 indicates a monopoly. A value close to 0
indicates an industry populated by a large number of small "rms.

Trading volume measures output. An exchange's market share is de"ned as
100 times the ratio of its volume to the total volume of contracts traded in that
category. I adjust for di!erences in contract size, where possible. For example,
since MidAmerica Commodity Exchange (MACE) currency contracts are one-
half the size of Chicago Mercantile Exchange contracts, I multiply MACE
currency volume by 0.5. As another example, the 20 ton Winnipeg Commodity
Exchange canola contract is 14% the size of the Chicago Board of Trade
soybean contract, so I multiply the WCE contract volume by 0.14.

Table 1 presents HHI values by year from 1986 to 1992 for a variety of
"nancial and commodity derivative products traded on organized exchanges.
HHI values are calculated for relatively broad categories of derivatives. When
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commodities are traded on di!erent continents (e.g., sugar) multiple HHI
numbers are reported: one for each continent where the commodity is traded
and a combined "gure for the world. Separate reporting by continent re#ects the
fact that trading in a particular contract in di!erent time zones may be very
imperfect substitutes.

The grouping of multiple contracts into broader categories for some contracts
(e.g., equity index futures, US government bonds) makes the analysis more
tractable. It also tends to produce HHI values below 10,000 even when no
exchange trading a particular contract faces a competitor o!ering an identical
contract. Grouping contracts into broad categories eliminates the need to make
judgments regarding the substitutibility of related but di!erentiated products.
For example, the NYSE index contract traded on the New York Futures
Exchange (NYFE) is an imperfect substitute for the S&P 500 contract traded on
the CME, and each exchange has a monopoly in its particular contract.
Nonetheless, each is included in the stock index futures category. This tends to
generate HHI's less than 10,000 even when it is possible that the degree of
di!erentiation between two related contracts is su$cient to make them eco-
nomically distinct.

Table 1 reveals HHI values of 10,000 for a number of these broadly de"ned
categories, and HHI values of in excess of 9500 for several more. The lowest
HHI values for trade within a particular continent are for US wheat, US stock
index futures, US stock index options and futures options, and Japanese stock
index futures. The low values for wheat may not be inconsistent with the
prediction that exchanges will be monopolies in equilibrium because the three
exchanges that trade wheat in the US trade distinct varieties of this grain that
are imperfect substitutes in consumption and production and which have
di!erent production cycles. These factors may di!erentiate the various wheat
futures contracts su$ciently to permit the factors discussed in the analysis of
exchange scope in Section 3 to explain why trade in di!erent wheat varieties
occurs on several exchanges.12

HHI values are sometimes well below 10,000 when aggregating across conti-
nents (as with sugar, cocoa, co!ee, copper, and energy products). However, there
is little if any overlap in the trading hours for these products on di!erent
exchanges. For example, the Co!ee, Sugar, and Cocoa Exchange (CSCE) of
New York trades these commodities from 0915 to 1405 Eastern Time, whereas
the London Commodity Exchange (the LCE, recently absorbed by LIFFE)
trades them from 0945 to 1232 Greenwich Mean Time, which corresponds to
0445 to 0732 Eastern Time. Given this lack of head-to-head trading, it is

12Until recently, LIFFE and the Deutsche TerminboK rse (DTB) split trading volume in German
government bonds almost equally. In the summer of 1998, however, virtually all trading of this
contract migrated to DTB. At present, DTB market share is 99.9%.
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plausible to treat contracts on a particular commodity or asset (e.g., cocoa)
traded on di!erent continents as di!erent products. Under this interpretation,
the HHI "gures reported in Table 1 are broadly consistent with the hypothesis
that exchanges are natural monopolies.13

The evidence presented in Table 1 indicates that unless one de"nes markets
extremely broadly as world-wide in scope (which is not entirely plausible), the
predictions of the model presented in Section 2 clearly hold for futures and
futures options. The HHI "gures provide evidence of structural exchange mon-
opolies in speci"c products. It is well known, however, that structural monopoly
does not imply that the monopolist earns supercompetitive pro"ts (Demsetz,
1989; Telser, 1978; Baumol et al., 1982). The next section demonstrates, however,
that exchange members earn substantial rents that are most plausibly attribu-
table to entry barriers.

5. Evidence of economic rents accruing to exchange membership

The theory in Section 2 implies that both the marginal member and inframar-
ginal members of a "nancial exchange should earn rents due to the ability of an
exchange to limit membership and deter entry. The price of an exchange
membership, the seat price, incorporates the value of exchange trading privileges
to the marginal member. Seat prices therefore capitalize any rents attributable
to entry limits that accrue to the marginal member. This section examines
membership prices for evidence of such rents.14

Lindenberg and Ross (1981) and Smirlock et al. (1984) show that Tobin's
q ratio can be utilized to detect the existence of economic rents. Tobin's q is
de"ned as the ratio of the market price of "nancial claims outstanding against
a "rm to the replacement value of the "rm's assets. Homogeneous "rms in
perfectly competitive industries with free entry should earn no rents, which
implies a q ratio of 1.00 in long run equilibrium. Thus, it is consistent with the

13This analysis examines exchanges only, and does not consider the OTC markets. This is
predicated on the assumption that OTC products and exchange traded products are distinct in some
important way. Although it is important to understand why both markets exist, the focus of this
article is what determines the number of exchanges given customer preferences regarding trading on
OTC and exchange markets. The formal analysis presumes that customers have already chosen to
trade on exchange instead of OTC, so the focus on exchange HHI's is appropriate.

14Memberships represent a bundle of rights; membership confers a claim on the physical and
"nancial assets of the exchange upon its liquidation and the right to trade. If the right to trade is
valuable due to a restriction on the number of members, the seat price will exceed the value of the
member's claim on the exchange's assets. The q ratio is a convenient way of expressing the relative
values of the right to trade and the right to exchange assets that are bundled in a seat price. A high
q ratio indicates that the value of trading rights is high relative to the value of exchange assets.
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hypothesis that "rm X exercises market power or bene"ts from entry barriers to
observe a q ratio for "rm X in excess of 1.00.

Q ratios can exceed one even in the absence of market power or entry barriers.
For example, "rms may not be homogeneous. Some companies may possess
specialized assets which allow them to produce at lower cost than their rivals. If
the replacement value of these assets is not recognized (as may well occur if they
are intangibles), the advantaged "rms will have q ratios in excess of one. Finally,
the new theory of investment under uncertainty (Dixit and Pindyck, 1994)
implies that q's may exceed 1.00 if "rms have valuable investment options.

These caveats imply that q's in excess of 1.00 do not necessarily indicate
market power or the existence of entry barriers. Nonetheless, the persistence of
q's greater than 1.00 in an industry provides evidence consistent with market
power or entry barriers in that industry.

This section examines data on q ratios for 6 major "nancial exchanges: the
Chicago Board of Trade, the Chicago Mercantile Exchange, the New York
Cotton Exchange, the Co!ee, Sugar, and Cocoa Exchange, the New York Stock
Exchange, and the Chicago Board Options Exchange. The CBOT and CME are
the two largest futures exchanges in the world and trade a broad variety of
commodity and "nancial derivatives. The NYSE is the world's largest stock
exchange, and the CBOE is the world's largest equity options exchange. The
NYCE and CSCE are futures exchanges that are smaller and more narrowly
focused than the CBOT and CME. Each has a dominant niche in a particular
commodity segment, the NYCE in cotton and orange juice and the CSCE in the
trade of &soft' commodities in North America.

To calculate q's, I collect the high and low seat transactions prices for each
membership category for each year from 1986}1996.15 The high and low prices
for each membership category are multiplied by the number of outstanding
memberships in this class to determine the high and low values of the equity
claim represented by this ownership class. The high (low) values of all member-
ship classes for a given exchange are added to estimate an annual upper (lower)
bound on the value of equity claims on the exchange. To both the high and low
equity values I add the di!erence between the exchange's book value of assets
and book value of equity; this gives the book value of the exchange's outstand-
ing liabilities. Most exchange liabilities are payables or other short term borrow-
ings, so book values should measure their market values accurately. These
values are derived from each exchange's balance sheet. The sum of seat equity
value and liabilities is the numerator in the q ratio. For the denominator, I use
the book value of each exchange's assets, as disclosed in its annual report, as an
estimate of the replacement value of its assets. The structure of exchange assets is

15For example, the CBOT has 5 di!erent classes of membership representing di!erent trading
rights and claims on the exchange's physical assets.
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relatively simple. These assets consist primarily of marketable securities, which
implies that book values are accurate measures of replacement cost for these
assets since they are marked-to-market on exchange books. Nor do exchanges
hold inventories, which also eliminates a potential problem that can result from
using book values to calculate replacement costs. Moreover, Chung and Pruitt
(1994) and Perfect and Wiles (1993) show that estimates of q based on asset book
values are highly correlated with estimates based on more involved measures of
replacement cost. Given the simplicity of exchange asset structures and the
quality of book values as a proxy for replacement costs, the ratio of exchange
equity values and liabilities to exchange asset book values should be a reliable
estimate of the true q.16

Table 2 presents the q values for 1986}1995 for the 6 exchanges studied. For
each exchange, the q ratio (even based on the annual low value of the seat price)
is typically above 2.00 and always exceeds 1.00. For the two largest futures
exchanges in the sample, the CBOT and the CME, the q ratios are above 3 for
the entire ten year period, and reach nearly 10 (based on the annual high seat
prices) for the CME in 1995. The average of the high and low q's exceed 4 for all
but two years (1990 and 1991) for the CBOT and exceed 5 for all years but 1986
and 1987 for the CME. The New York Cotton Exchange q's are also typically
above 2, and average 3.27 (2.37) based on the high (low) seat price. The high
CSCE q's are typically above 2.0 and exceed 3 in 1988 and 1989. The low q's for
this exchange are below 2.0 but always exceed 1.0. The CBOE q ratios range
between 2.2 and 5. The NYSE q's are usually the lowest of the exchanges studied,
but exceed 1.73 at some time during every year in the sample period.17

A comparison of these "gures with q's for non-exchanges "rms reported in
other studies strongly suggests that exchange q's are high. The average value
from a long time series of q's from a sample of publicly traded US "rms
produced by the Federal Reserve Board equals 0.7. The highest value for this
economy-wide q during this period equals only 1.6 as observed in 1996. Linden-
berg and Ross (1981) report mean and median q's for 1960, 1965, 1970, and 1977
for a sample of 246 "rms. For these years, the mean values are 1.54, 1.51, 1.53,

16Two exchanges, the CME and NYCE, consolidate the balance sheets of the exchange and its
clearinghouse. As a result, they carry the value of margin accounts as an asset and a liability on their
books. Since these sums do not contribute to (1) the value of owning a membership, or (2) the assets
to which members have a claim on dissolution of the exchange, the year end value of margin
accounts are removed from the assets and liabilities of these exchanges when computing q.

17These values are not very sensitive to mis-measurement of exchange assets and liabilities. For
example, the CBOT q values would be within 1.65 standard deviations of their reported value even if
CBOT assets and liabilities were underestimated by 48%. Similarly, the CME q values would be
within 1.65 standard deviations of their reported value even if its assets and liabilities were
underestimated by 100%. Figures for the other exchanges are very similar. Thus, even a large
underestimate of exchange assets and liabilities will not overturn the results reported in Table 2.
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Table 2
Financial exchange q ratios

Year CBOT CME NYCE CSCE CBOE NYSE

High Low High Low High Low High Low High Low High Low

1986 5.18 3.23 4.08 3.31 2.49 1.87 2.57 1.82 3.56 2.27 2.76 2.21
1987 7.69 4.29 5.28 3.02 4.41 2.49 2.19 1.57 4.16 3.13 4.05 2.37
1988 7.08 4.98 8.40 4.43 3.46 2.39 3.05 1.63 3.42 2.78 3.22 2.40
1989 5.45 4.08 6.95 4.76 2.87 1.63 3.09 1.22 3.22 2.78 2.49 1.74
1990 4.28 3.46 7.23 4.98 2.29 1.49 2.20 1.77 2.75 2.56 1.83 1.73
1991 4.44 3.48 6.47 4.72 2.43 1.79 2.90 1.24 3.26 2.45 1.73 1.25
1992 4.63 3.57 5.88 4.48 3.09 2.50 1.46 1.16 3.77 3.31 1.92 1.47
1993 5.03 3.88 7.54 5.86 2.03 1.62 1.95 1.24 4.33 3.31 2.00 1.48
1994 6.26 4.10 7.26 6.32 7.02 4.50 2.13 1.46 5.23 3.82 1.93 1.81
1995 5.80 4.10 9.89 6.25 4.22 2.78 2.46 1.77 5.03 3.22 2.15 1.73

and 1.53, respectively; the median values are 1.20, 1.25, 1.23 and 1.25. Perfect and
Wiles (1994) report mean and median q (calculated using book values as
a measure of replacement cost) for a random sample of 62 "rms. Their mean q is
1.09, and the median is 0.96. The standard deviation of q in their sample is 0.44.
The maximum q in their sample is 3.76. Thus, the q's observed for "nancial
exchanges are very large compared to q's for US industrial and service "rms.

A more detailed analysis of the Lindenberg and Ross (1981) results illustrates
the distinctive character of exchange q's. The average of the high and low q's for
both the CME and CBOT are above 4.00 for virtually all of the 1986}1995
period. In contrast, only 6 "rms in the Lindenberg}Ross sample have q's in
excess of 4.00, while only an additional 6 have q's between 3.00 and 4.00. Firms
with large q's are concentrated in the pharmaceutical industry, which contrib-
utes 8 of the 17 largest q's in their sample. The pharamaceutical industry is
characterized by patent protection (which serves as an entry barrier), substantial
intangible capital (R&D and advertising expenditures are expensed instead of
capitalized, thereby biasing estimates of asset values in the q denominator
downwards), and growth options. Other "rms with large q's are advertising-
intensive and likely possess substantial brand name capital that is not re#ected
in replacement value calculations. The remaining "rms with large q's, Xerox
(5.52), IBM (4.21), and DuPont (2.47) had dominant market positions during the
year in which q was reported, and thus plausibly exercised market power and
likely had valuable investment options.

When comparing exchange q's with the q's for publicly traded "rms one must
remember that the former underestimate the total rents generated by restrictions
on membership size and entry barriers. The seat price of an exchange measures
the rents earned by the marginal member. The rents earned by inframarginal
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members exceed the seat price; lower cost suppliers of trading services bene"t
more from any rise in the price of trading services that results from a limitation
on memberships than does the marginal member. In contrast, all shareholders of
a publicly traded corporation own an identical claim on "rm cash #ows, and
therefore bene"t equally from market power or an entry barrier. Thus, securities
prices for a publicly traded corporation capitalize all of the rents attributable to
the "rm's market power or entry barriers. In contrast, the seat prices of "nancial
exchanges measure only a fraction of the rents earned by exchange members as
a result of entry restrictions or the exercise of market power. As a result, the
di!erences between exchange q's and the q's of publicly traded "rms do not fully
reveal the exceptional nature of the former.

The foregoing comparisons demonstrate that exchange q's are very high
relative to other "rms in the economy. These high q's are consistent with the
hypothesis that exchange members earn rents as predicted by the model present-
ed in Section 2. One interpretation of these results is that exchange members
earn these rents due to the ability of exchanges to control membership size
strategically.

6. Exchange membership policies

Member owned derivative and securities exchanges strictly limit the number
of members. The only notable exception is the London Stock Exchange. English
common law required this exchange to admit all quali"ed applicants (Davis and
Neal, 1998).

The expansion of futures exchange memberships to permit the trading of new
products is consistent with the analysis of scope economies in Section 3. When
the Chicago Board of Trade expanded operations to permit the trading of
futures options and "nancial futures, it created new membership categories:
Associate members can trade only "nancials, GIM membership interests can
trade only futures and options on government instruments, IDEM members can
trade only index, debt, and energy contracts, and COM members can trade only
commodity options. None of these special membership categories can trade the
exchange's agricultural futures products; only Full Members have this privilege.
Similarly, the Chicago Mercantile Exchange created special membership cat-
egories to trade foreign currency and short term interest rate futures (IMM
members), stock index futures and futures options (IOM), and emerging market
products (GEM). The New York Cotton Exchange created new membership
categories to trade Orange Juice futures (Citrus Associates).

These membership categories distinguish between broadly di!erent types of
underlying instruments (e.g., "nancial futures and commodity futures) that are
likely imperfect substitutes with relatively low demand shock correlations. For
instance, trading volume for corn and soybeans varies with changes in weather,
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crop, and inventory conditions which have little bearing on the demand to trade
futures on United States government debt, whereas macroeconomic shocks that
in#uence government debt trading have little e!ect on the demand to trade corn
or soybeans. Similarly, government debt futures and corn futures are very
imperfect substitutes; a grain merchant cannot e!ectively hedge his commit-
ments using T-bond futures. Thus, the observed speci"cation of trading rights is
consistent with the hypothesis that exchanges de"ne these rights to mitigate
intra-exchange competition.

The few observed mergers of "nancial exchanges also conform with the
theory. Speci"cally, upon the merger of The Commodity Exchange of New York
(COMEX) and the New York Mercantile Exchange (NYMEX), COMEX mem-
bers did not receive NYMEX trading privileges, and vice versa. Similarly, when
the LIFFE acquired the LCE, the members of the LCE (LIFFE) did not receive
trading rights for LIFFE (LCE) contracts. The recently announced proposal
(since dropped) for the merger of the Paci"c Stock Exchange (PSE) and the
Chicago Board Options Exchange (CBOE) countenance no merger of trading
rights. The outlines of a merger plan between the CBOT and the CME also
countenances no merger of trading rights. It is clear, futhermore, that the
abortive CBOE-PSE merger and the proposed CBOT-CME deal were driven
by a desire to exploit the increasing scope economies created by electronic
trading. A single computerized trading engine can be expanded to handle
trading in a large number of di!erent futures and options contracts, whereas
doubling the number of contracts traded via open outcry requires nearly
a doubling of #oor space. Therefore, exchanges can economize on the costs of
developing and operating of computerized trading systems by creating these
systems jointly. The CBOE-PSE and CBOT-CME proposals involve joint
development of trading technology but no merger of trading rights, just as the
theory predicts. Moreover, when North American and European or Asian
exchanges have entered into agreements to cross-list contracts, these agreements
are structured to ensure that trading does not overlap.

The recent consolidation of trading on three major Continental European
exchanges, Germany's DTB, France's MATIF, and Switzerland's SOFFEX, and
the possible addition of other European exchanges to this grouping, are also
consistent with the theory. DTB's main products are German interest rate
futures, and MATIF's are French interest rate futures. Absent introduction of
a common European currency, these products are imperfect substitutes a!ected
by di!erent shocks (e.g., news about German monetary policy has a di!erent
e!ect on demand to trade German government bond futures than on the
demand to trade French government bond futures). With monetary union,
German government securities and French government securities will become
much closer substitutes. This &convergence' reduces the dis-incentive of ex-
changes to merge; as shown in Section 3, when the products the exchanges
trade become closer substitutes, consolidation reduces "xed costs without
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substantially increasing competition between members of the previously separ-
ate exchanges. It is especially interesting to contrast this development with the
failure of an early attempt of DTB and MATIF to merge when the prospects for
monetary union were considerably less certain.

In sum, the observed limitation of exchange membership, the expansion of
futures exchanges through the creation of new membership categories with
trading rights limited to the newly-launched products, the failure to merge
membership trading rights when exchanges merge (or cooperate through cross-
listing), mergers to exploit increases in scope economies driven by technological
changes, and the consolidation of European exchanges as monetary union
approaches are all consistent with the theoretical analysis of Sections 2 and 3.
These features are consistent with the view that exchanges strive to reduce
competition among members by limiting both their number and the scope of
their trading rights.

7. Summary and conclusions

Traditional "nancial exchanges are membership organizations that supply
semi-private goods (such as trading facilities and rule enforcement) to member
"rms. This article derives conditions in which a group of trading intermediaries
can form an exchange to trade a "nancial contract or security that has enough
members to deter trading of a close substitute on a competing exchange, but
which has fewer members than optimal. Restricting the number of members
generates rents for member "rms. It also shows that exchanges may restrict
ine$ciently the scope of products they trade or the trading rights of their
members in order to reduce competition between members.

The evidence is broadly consistent with these implications; trading in particu-
lar types of "nancial instruments (e.g., government interest rate futures con-
tracts) is typically limited to a single exchange, and exchange membership values
substantially exceed the values of exchange assets. Moreover, exchanges limit
the scope of member trading rights in a way that is consistent with a desire to
limit inter-member competition. In sum, the cooperative structure of "nancial
exchanges explains salient features of the industrial organization of "nancial
markets.

This work reconciles two apparently incompatible views of "nancial ex-
changes. According to the property rights view (Coase, 1988; Mulherin et al.,
1991; Pirrong, 1995a), exchanges reduce transactions costs by creating and
enforcing rules and property rights, and by investing in a trading infrastructure.
The more skeptical &exchange-as-monopoly' view asserts that exchanges cartel-
ize the supply of "nancial transaction services to generate rents for trading "rms
(Oesterle et al., 1992; McInish and Wood, 1996). This article and its companion
piece (Pirrong, 1999) demonstrate that these theories are complementary, rather
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than con#icting. Exchange members earn rents in equilibrium by restricting
their numbers, and perhaps by enforcing cartel agreements or passing self-
interested but ine$cient rules that elevate the prices of transaction services.
The property rights and exchange-as-monopoly views are not in con#ict; in-
stead, exchange members earn rents precisely because scale economies in the
provision of trading infrastructure and the enforcement of property rights and
rules allow the exchange to limit the number of members while still preventing
entry.

Although this article presents novel and interesting results, it of course does
not address all questions pertaining to the organization of "nancial exchanges.
In particular, to focus on exchanges it abstracts from the division of trading
between exchange and over-the-counter markets. In addition, it does not cap-
ture the richness of organization found in the modern equity market in which
trades in a particular security are executed on exchanges, in the OTC market, on
crossing systems, and via block trades. Addressing these issues will require
a more complex characterization of market users. This article assumes that all
investors are homogeneous; it will be necessary to introduce heterogeneities
among investors in order to explain the division of trade between exchange and
non-exchange venues. In equity markets, for instance, heterogeneities may be
related to di!erences in trader information. In derivatives markets, heterogenei-
ties may result from di!erential search costs and di!erent demands for customiz-
ation driven by di!erential risk exposures. Enhancing the theory presented
herein with a more realistic characterization of heterogenous investors is
a promising line of future research. In addition, this paper does not examine
internal exchange organization, and thus cannot answer such questions as why
some exchanges choose a competing market maker system, and others choose
a specialist system. This is another worthwhile line of inquiry for future
researchers.
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