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We develop a model in which a large investor has access to a costly
monitoring technology affecting securities’ expected payoffs. Alloca-
tions of shares are determined through trading among risk-averse
investors. Despite the free-rider problem associated with monitor-
ing, risk-sharing considerations lead to equilibria in which monitor-
ing takes place. Under certain conditions the equilibrium allocation
is Pareto efficient and all agents hold the market portfolio of risky
assets independent of the specific monitoring technology. Otherwise
distortions in risk sharing may occur, and monitoring activities that
reduce the expected payoff on the market portfolio may be under-
taken.

1. Introduction

Following the recommendations of classic portfolio theory, many in-
dividual investors, especially in the United States, hold widely diversi-
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fied portfolios. It has been argued, however, that the push toward
diversification has hurt U.S. firms inasmuch as investors who have
tiny positions in many companies have little incentive to monitor the
performance of any of these companies and to exert pressure on
management when improvements can be made. Porter (1992), for
example, argues that the patterns of ownership and the structure of
capital markets in the United States have put the United States at a
competitive disadvantage relative to Germany and Japan, where
banks hold large positions in firms and tend to monitor those firms
closely.! In this paper we look at the potentially conflicting goals of
achieving a high rate of monitoring, which is promoted by concen-
trated ownership, and realizing risk-sharing gains, which usually re-
quires a more diffuse pattern of ownership. In particular, we ask how
incentives to monitor are determined when risk-averse investors can
trade freely in the market and cannot make prior commitments to
monitor firms at any particular level of intensity. In contrast to most
financial models of asset pricing in which the payoffs of risky securi-
ties are taken to be independent of the allocation of shares, in our
analysis the ownership structure affects the payoffs of firms since it
affects the amount of monitoring that occurs.

While the typical individual investor has a minuscule stake in each
of the firms he or she holds, many of the institutional funds through
which investors achieve diversification, by virtue of their large sizes,
have significant positions in many companies. In fact, most firms in
the United States have large shareholders, consisting of institutional
investors such as pension funds as well as private investors such as
initial owners.? Large shareholders, and particularly institutional in-
vestors, have become increasingly active in recent years.® The reasons

! In Germany, the three largest banks control 36 percent of the voting shares in the
100 largest public companies. In Japan, a small number of banks and insurers own
30—40 percent of many public companies. For a discussion of these data and additional
data and references, see Black (19925).

2 Of 456 of the Fortune 500 firms surveyed in the 1981 CDE Stock Ouwnership Directory:
Fortune 500, 354 (78 percent) have at least one shareholder who owns at least 5 percent
of the shares; in all but 15 firms, the largest shareholder owns at least 3 percent of
the firm. As is well known, the size of institutional investors has steadily increased over
the past 40 years. According to Brancato (1991), institutional investors held 53.2 per-
cent of the total market value of equity of the largest 100 companies in the United
States in 1989. By 1994 the market capitalization of a single institutional investor,
CalPERs (the California employees’ pension fund), exceeded $80 billion.

3 For a description of monitoring activities, see “Why Dale Hanson Won't Go Away,”
Institutional Investor (April 1990), pp. 79—84. Some of the largest pension funds in the
United States have recently adopted the strategy dubbed “just vote no,” which involves
simply voting against management's proposals, €.g., for board members (see “Negative
Votes, Positive Results,” San Jose Mercury News [May 17, 1992]). Empirical evidence
that large institutional investors are in fact better informed than the average share-
holder and that they are more likely to vote against proposals with negative effects on
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for this change may be a combination of the following. First, as dis-
cussed above, the size of many institutional investors has grown, and
this has made monitoring more beneficial to them. Second, for vari-
ous reasons takeovers have become more difficult and less common,
and this has decreased the degree to which improvements can be
brought about through this mechanism. Third, recent changes in
proxy rules have made communication and coordination among
shareholders easier, thereby lowering the effective cost of monitoring
(“New Proxy Rules Embolden Shareholders,” N.Y. Times [May 31,
1993}).

Monitoring by large shareholders typically involves identifying
companies whose actions are in conflict with shareholders’ interests
and attempting to bring about change through negotiation with man-
agement, proxy fights, and involvement in the choice of board mem-
bers. Shareholders clearly incur private costs when they are active.
Even in order to “just vote no,” as advocated by Grundfest (1993),
information must be gathered to determine which management pro-
posals should be challenged. Many institutional investors are also con-
cerned that they might incur some legal liability if they take on active
roles. Nevertheless, the recent trend toward shareholder activism sug-
gests that at least some investors still find it in their best interest to
engage in monitoring.

As suggested above, there is a trade-off associated with different
ownership structures. While concentrated ownership encourages
monitoring activities by large investors, it leads to a potential loss in
risk-sharing benefits that are realized when ownership is diffuse.
Since the structure of corporate ownership is determined in the mar-
ketplace, we must ask whether the market properly accounts for the
social costs and benefits of various ownership structures, thereby pro-
ducing the optimal structure. Other than some disclosure require-
ments, there are no significant impediments to a large investor’s ac-
quisition of a large stake in a firm either by the purchase of shares
in the open market or by a tender offer. Conversely, when ownership
is concentrated, it is relatively easy to attain a more diffuse ownership
structure by selling off shares. If the market fails to produce the
optimal structure, the reason must be that some agents do not fully
realize the benefits or costs they produce by the size of their owner-
ship stakes and the actions they take.

A potential source of market failure, and one that is central to this

stock prices is documented, e.g., by Jarrell and Poulsen (1987) and Brickley, Lease,
and Smith (1988). For a discussion of the various forms of shareholder activism, the
regulatory environment related to institutional shareholder activism, and some empiri-
cal findings related to this issue, see Black (1992a, 1992b).
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paper, is the free-rider problem associated with shareholder activism
or monitoring. This problem arises because small and passive share-
holders realize the benefits of monitoring done by large shareholders
but they incur none of the costs. The following simplified version of
our model illustrates some of the issues that arise in this context.
Suppose that there is a large, risk-averse investor, called L, who has
the resources to hold a significant fraction of the shares of an existing
firm. The shares not held by L are held by a fringe of small, risk-
averse investors. Suppose that L can choose to invest resources in
order to increase the expected payoffs of the shares to all sharehold-
ers, but small investors have no ability to do this. In this setting the
first-best allocation for risk-sharing purposes is one in which L holds
a fraction of the shares consistent with his relative tolerance for bear-
ing risk. On the other hand, the first-best level of monitoring is ob-
tained if L holds the entire firm, but this is clearly inefficient from a
risk-sharing perspective.

Now suppose that trade is done via a Walrasian mechanism
whereby agents submit demand functions and a market-clearing price
is established. Suppose also that L cannot commit to a particular mon-
itoring level before trading; rather, L always monitors at a level that
is optimal given his equilibrium allocation of shares.* If L changes his
holdings through trade and this leads to a different level of monitor-
ing, then the price at which trade takes place will reflect the new
monitoring level. This means that L can capture the gains of monitor-
ing only on the shares he owns initially, but not on any newly acquired
shares, for which he must pay a price that reflects the eventual moni-
toring. In effect, monitoring acts like a type of transaction tax on L.
One of our main results is that if allocations are determined through
a Walrasian mechanism in which L can commit to one round of trad-
ing, then the transaction tax described above will typically lead to less
trade away from the endowments, resulting in an efficiency loss in
terms of risk sharing. When there are multiple risky securities, we
show that L will typically not hold the market portfolio and, in fact,
may engage in monitoring activities that, although they increase the
expected return on his portfolio, reduce the expected return of the
market portfolio. Obviously, the use of such activities is socially sub-
optimal.

We obtain dramatically different results when it is not possible for

* For most of the paper we shall maintain the assumption that the large investor
cannot commit to a particular monitoring level prior to trading. Section VII examines
how our results would change if such a commitment were possible. That section also
includes a discussion of mechanisms that might be available to certain large investors
to make this commitment and why we believe that the no-commitment assumption is
more appropriate.
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L to commit to a last round of trade. The most striking result in this
context obtains when L’s effectiveness as a monitor does not depend
on his holdings. In this case we show that the unique equilibrium
allocation achieves first-best risk sharing; it is the same as the one
obtained in a perfectly competitive version of the model when moni-
toring is not available and involves all agents’ holding the market
portfolio of risky assets in proportion to their relative risk tolerance.’
This implies that the allocation is independent of the exact form of
the monitoring technology. Of course, the actual level of monitoring
is chosen by L optimally given this allocation, and it does depend on
the costs and benefits of monitoring for the given technology. While
the level of monitoring is not socially optimal (since L does not hold
the entire market), there is no loss in terms of risk sharing in this
model. Moreover, no activity that reduces the expected return on the
market portfolio is undertaken.

In order to understand better the implications of the Walrasian
trading mechanism on the equilibrium outcome, we examine another
trading environment in which L can capture a fixed fraction (possibly
all) of the net surplus generated by his trading and subsequent moni-
toring. For this model we show that L generally holds more of the
risky securities and monitors at a higher level than he does in a Walra-
sian trading mechanism. However, the equilibrium allocation is still
not efficient in terms of risk sharing, because of the inability to com-
mit to a specific monitoring level. For example, in order to extract
the surplus generated by an increased monitoring level, L’s holdings
must increase so as to induce the increased monitoring level, and this
typically leads L to hold too much of the risky securities. If L was
able to commit to a specific monitoring level prior to trading, then
the overall first-best outcome would obtain; that is, L would hold the
appropriate fraction of the market portfolio and monitor as though
he were the sole owner of all firms.

We also discuss briefly how L’s size, as measured by his risk toler-
ance, might be determined endogenously. The idea is that while a
larger size saves in transaction costs, it leads to more monitoring,
which is costly to the investors in the fund. This trade-off can lead
to an interior equilibrium size for the fund, with a positive fraction of
the agents choosing to invest on their own. This is a socially inefficient
outcome since agents do not fully utilize potential savings in transac-
tions costs and engage in suboptimal monitoring. The source of this
result is the free-rider problem associated with monitoring.

® This result is obtained under a condition concerning the concavity of L’s objective
function. If this condition does not hold, then the type of equilibrium we define in
this model does not exist.
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There are a number of papers related to ours. However, we are
not aware of any paper that focuses on monitoring in a portfolio
setting with multiple risky securities and risk-averse investors and
considers a Walrasian-type trading mechanism for determining the
allocation of shares. Shleifer and Vishny (1986) explore the role of a
large shareholder in improving a firm’s expected performance
through a takeover mechanism. All investors are assumed to be risk
neutral, and in most of the analysis, the large investor’s holdings
are given exogenously. Shleifer and Vishny discuss briefly the large
investor’s choice of ownership before the monitoring decision is
made, but they limit their analysis to the case in which the large
investor can commit to adjusting his position only once. They show
that if the large investor starts with zero initial holdings, then he has
no incentive to acquire shares and become an active shareholder. As
we show here, this result does not hold with risk aversion.”

In a closely related paper, Huddart (1992) discusses a model in
which a large shareholder can monitor the effort taken by the man-
ager through the observation of a costly signal. His model involves a
particular monitoring technology in which monitoring affects both
the expected payoff and the variance of the payoff. By contrast, we
allow for multiple risky securities and employ a general reduced-form
model of the monitoring technology, but we assume that monitoring
affects only the expected payoffs of risky securities.” Huddart (1991)
models a manager who owns a fraction of the firm and can affect the
firm’s payoff by expending effort. The paper discusses the endoge-
nous determination of the manager’s holdings and concludes that if
trading is anonymous, the manager’s equilibrium holdings are zero,
leading to a diminished joint surplus. These two papers assume, as
we do, constant absolute risk aversion and normal distributions. How-
ever, our model is more explicit in describing the trading mechanisms
by which allocations are determined.

Our analysis focuses on the notion that large shareholders provide
a public good and that they incur a private cost in doing so. Ownership
of a significant fraction of a firm, however, often confers various
private benefits as well, and they have been analyzed and measured in

6 In another related paper, which focuses on takeovers, Kyle and Vila (1991) analyze
a model with a large investor who first buys shares in a market and then possibly
makes a tender offer to take over the firm and improve its payoffs. In their model, in
contrast to ours, all agents are risk-neutral, and the takeover premium is exogenously
specified. The presence of liquidity or “noise” traders allows successful takeovers to
occur in some cases even when the raider does not initially hold a substantial fraction
of the firm.

7 This is consistent with much of the informal descriptions of shareholder activism.
In particular, large shareholders rarely get directly involved with production decisions
that would affect the riskiness of the payoffs.
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some previous papers. For example, Barclay and Holderness (1989)
attempt to infer the private benefits of control from the difference
between block prices and the corresponding postannouncement ex-
change price of a share.® Zwiebel (1990) analyzes equilibrium owner-
ship structures in a model in which the private benefits of control are
divisible.

A paper related to our discussion in Section IV is DeMarzo and
Bizer (1993), which analyzes various economic settings in which it is
not possible to commit to a last round of trade. For an agency model
similar to ours, DeMarzo and Bizer characterize the sequential equi-
librium outcomes of their trading model.? An important difference
between their paper and our analysis is that they assume a finite set
of possible prices at which trade can occur.

The rest of the paper is organized as follows. Section II describes
the basic model. In Section III we analyze the case of one round of
trading. Section IV discusses equilibrium when a commitment to a
last round of trade is not possible. In Section V we analyze the case
in which L is able to extract at least some of the surplus generated
by his trade and monitoring. Section VI illustrates by an example
how L’s size can be determined endogenously. In Section VII we
summarize our results and contrast them with the case in which com-
mitment to a specific monitoring level can be made. Concluding re-
marks are offered in Section VIII.

II. The Model

We model a financial market with N risky securities that represent
equity shares of N firms. Without loss of generality, each risky secu-
rity’s total supply is normalized to one, so that the supply vector for
all securities is the vector of ones, denoted by e. In addition, there is
a riskless security, which is in perfectly elastic supply and whose gross
return is normalized to one.

We assume that there is one large investor who has access to some

# Although in most cases the block price is higher than the exchange price, suggesting
a premium that may be interpreted as measuring private benefits of control, these
authors find that in about 20 percent of the cases there is actually a discount associated
with the block price. Such discounts suggest that there is a private cost (as in our
analysis) as well as a private benefit to being a large investor. Indeed, Barclay and
Holderness (1989, p. 392) state that “more substantial discounts are often associated
with firms in severe financial distress at the time of trade, suggesting that the private
costs of block ownership are likely to increase during times of financial difficulty. In
such cases, for example, blockholders are likely to spend considerable time monitoring
management, and they face an increased threat of litigation brought by disgruntled
minority shareholders.”

® This equilibrium coincides with our globally stable allocation when the latter exists.
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monitoring activities by which he can affect the expected payoffs of
the firms’ securities. We refer to this large investor as L throughout
the paper. There is also a continuum of small investors who behave
perfectly competitively.

Time is divided into three periods. Initially, L has an endowment
of the shares of N firms given by the vector w. We assume that the
elements of w are nonnegative and less than or equal to one. In
period 1, shares can be traded in a securities market and investors
establish their equilibrium allocations. The details of the trading pro-
cess will be discussed in subsequent sections. In period 2, L chooses
a vector of monitoring levels m, as discussed below. Finally, in period
3, the firms’ payoffs are realized and consumption takes place.

Note that we assume that the monitoring decision is made in period
2 given the allocation of shares that investors hold at the start of that
period. Investor L cannot commit to any specific monitoring levels
prior to period 2. Monitoring takes place from period 2 to period
3, and there is no further trading during this time.

We make the following specific assumptions about investor prefer-
ences, securities returns, and monitoring technologies.

ASSUMPTION 1. Constant absolute risk aversion.— All investors (includ-
ing L) maximize the expected utility of wealth resulting from their
portfolios’ final payoffs. Their utility functions exhibit constant abso-
lute risk aversion. The risk tolerance of L is p."" The aggregate trad-
ing behavior of the small investors is modeled as that of a representa-
tive, price-taking investor with a risk tolerance of .

AssuMPTION 2. Continuous and convex monitoring technologies.—In-
vestor L has access to K monitoring technologies, where K = N with-
out loss of generality. The level of monitoring is a K vector m, which
is assumed without loss of generality to be a nonnegative vector in
RX. The total cost of monitoring at level m if L’s holdings are given
by a is C(m, a), where (i) C(0, @) = 0 for all «, (i) C(-, *) is twice
continuously differentiable with respect to m, (iii) 8C(m, &)/dm, > 0
for all &, (iv) 8C(m, a)/da; = 0 for all 7, and (v) 9C(m, a)/da; = O if o;
> 1.2 The vector of expected payoffs given that L monitors at level
m and holds position « is given by p(m, ). Unless otherwise noted,
(-, *) is continuous and differentiable, p(m, @) = p(m, 0) for all m if

10 See Sec. VII for a discussion of the case in which commitment to a specific moni-
toring level is possible.

11 The risk tolerance coefficient is the inverse of the Arrow-Pratt coefficient of abso-
lute risk aversion, which is assumed constant.

12 Condition iv implies that if L increases his holdings in the stock of firm 1, his cost
of monitoring at a particular level m does not increase and may decrease. Condition
v implies that if L holds all of a firm’s shares, monitoring costs cannot be further
reduced by acquiring a larger position made possible by other investors shorting firm
7’s stock.
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a = 0, and dp(m, a)/da; = 0 if a; = 1. Moreover, for every a = 0,
a'p(m, a) — C(m, a) is a globally concave function of m. Thus the
optimal monitoring level for a given allocation a is a well-defined
function m(a). Finally, 8y’ p(m, @)/da; = 0 aty = a and m = m(a).'®

AssuMPTION 3. Normal distributions.—Securities payoffs are jointly
normally distributed, and the variance-covariance matrix of payoffs,
denoted by V, is positive definite and not affected by the monitoring
activities of L.

We have assumed in assumption 2 that, when the monitoring level
and L’s holdings in other securities are held constant, his cost of
monitoring is weakly decreasing and the expected payoff of his port-
folio is weakly increasing as his holding of any security increases. This
is motivated by the notion that a larger shareholder might be a more
effective monitor, since he may have more influence on management
through voting or other means. In the subsequent analysis we shall
derive some results for the special case of our model in which the
effectiveness and cost of monitoring are independent of L’s holdings.
We refer to such technologies as allocation-neutral as defined below.

DEFINITION. A monitoring technology is allocation-neutral iff, for all
m, for all &, and for all ¢ and j,

aC(m, o) -0
da,
and
I, ]
myma) _
Ju;

¢
Table 1 summarizes the notation that will be used throughout the
paper and gives the section in which each variable is introduced.

III. Equilibrium with One Round of Trading

In this section we analyze the model under the assumption that trad-
ing takes place only once (or that it is possible for L to commit to trade
only once). We show that the availability of monitoring generally leads
to a loss in risk sharing because it introduces a “transaction tax” that
makes trading more costly for L.

We model trading as a Walrasian process in which L is strategic;
that is, he takes into account the effect of his trade on the price. If L

13 Assumption 2 implies that when the large investor holds portfolio a and does the
optimal monitoring for that portfolio, a small increase in his holding of firm i does not
decrease the expected payoff (net of monitoring costs) of his portfolio. This assumption
holds, in particular, if dp;(m, a)/da; is nonnegative for i = j and zero for i # j.
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TABLE 1

SUMMARY OF NOTATION

The large investor (Sec. 1I)

The risk tolerance of L (Sec. II)

The (aggregate) risk tolerance of the small investors (Sec. II)

The number of risky securities (Sec. 1I)

The N vector of ones (Sec. 1I)

The initial endowment of shares held by L (Sec. II)

L’s holdings of the N risky securities (generic term) (Sec. 1I)

The number of monitoring technologies available to L (Sec. II)

L’s monitoring level (generic term) (Sec. IT)

C(m, o) The cost to L of monitoring at level m when his holdings are a (Sec. II)
w(m, ) The expected payoffs vector when L monitors at level m and holds a

TReENZID ™

(Sec. II)

1% The variance-covariance matrix of the N firms’ payoffs (Sec. II)

m(e) The optimal level of monitoring for L when his allocation is « (Sec. I1I)

P(a) The Walrasian price vector when L holds a (and monitors accordingly)
(Sec. I1I)

¥(ax) The certainty equivalent obtained by L given the allocation a (net of
monitoring costs) (Sec. III)

o* L’s competitive equilibrium allocation; a* = pe/(p + 7) (Sec. III)

ap L’s equilibrium allocation if he is passive and there is one trading round
(Sec. III)

ay L’s equilibrium allocation if he is active and there is one trading round
(Sec. I11)

ag A globally stable allocation (Sec. IV)

ag The surplus-maximizing allocation (Sec. V)

Y(a) The (total) certainty equivalent obtained by the small investors when L
holds « and they hold ¢ — a (Sec. V)

K The transactions costs associated with trading in the securities market
(Sec. VI)

¢ The fraction of investors choosing to invest in a large fund (Sec. VI)

NoTe.—The section number refers to the section in which the variable first appears.

holds the vector a of the risky securities after trading, then since he
cannot commit in advance to specific monitoring levels, he will choose
the monitoring levels m(a) to maximize his net benefits from monitor-

Ing

m(a) = argmax [a’ p(m, ) — C(m, a)]. (1)

Note that L enjoys the benefits of monitoring only as they affect the
payoff of his portfolio, but he pays the full cost. Obviously, the first-
best level of monitoring is achieved at m(e), where ¢ is the vector of
ones, that is, if monitoring is chosen as though L is the sole owner of
all the securities.

We assume that small investors have “rational expectations” in their
assessment of the expected payoffs of the risky securities, effectively
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anticipating the monitoring level chosen by L.'* If small investors
conjecture that L’s final holdings are given by a, then their aggregate
demand function for the securities is given by

TV (o), o) — P], (2)

where P is the price vector of the securities, V is the variance-
covariance matrix of the payoff, and 7 is the aggregate risk tolerance
level of the small investors. Market clearing implies that small inves-
tors must be holding ¢ — a in equilibrium, that is, all the shares not
held by L. Thus the market-clearing price vector is given by

1
Pla) = p(m(@), @) = — V(e — a). (3)
The first term represents the correct assessment that the expected

payoff of the security is w(m(a), @). The last term represents the
adjustment for risk. Note that both terms are affected by L’s hold-

ings o.
For the analysis in the rest of the paper it will be convenient to
define
' v
(@) = o (w(m(@), @)) = Cm(e), o) = 5. @)

This represents the certainty equivalent obtained by L (net of moni-
toring costs) when he holds a.

Now denote by a,(w) the equilibrium holdings of the risky securi-
ties by L if his initial endowment is  and monitoring is possible (so
L is “active”). Then

o,(w) € argmax V(a) — (o — w)' P(w). (5)

Note that L is not a price taker: he behaves strategically in that he
takes into account the effect of his holdings on the equilibrium price.

There are two benchmark allocations that will play a role in our
discussion. First, define ap(w) to be L’s equilibrium holdings of the
risky assets if his endowment is @ and if monitoring is not possible,
that is, if L is “passive.” Clearly, ap(w) satisfies (5) for each @ when m

!4 Note that if small investors know the model’s parameters, they will be able to infer
L’s holdings from the equilibrium price. In our model, there is a one-to-one function
relating the price and L’s holdings o. In a more complicated model there might be
multiple large investors, or agents may not know certain parameters. Then unless a
is directly observable (or demands can be made contingent on its value), small investors
will not be able to infer the expected payoff vector precisely on the basis of the price.
In this case small investors will assess the expected payoffs with some statistical error.
While we have chosen the simplest setting, we conjecture that the qualitative nature
of our results will not change if this complication is included in the model.
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is constrained to be zero. Another benchmark portfolio is the compet-
itive equilibrium allocation, which we denote by a*. In this normal-
exponential model with two agents, it is easy to show that

a* = P

o+l (6)

Note that o* is independent of the initial endowment @ and that it is
proportional to ¢, the vector of ones, which is the supply. That is, in
the competitive equilibrium, each investor holds securities in propor-
tion to their market weights. Moreover, in this model it is well known
that a* is the unique Pareto-efficient allocation, where optimal risk
sharing is achieved. Note also that both ap(») and a* are independent
of the monitoring technology. The difference between them is that
ap(w) is the allocation that emerges when L is strategic, and o* is the
equilibrium allocation when L is perfectly competitive.

A. The Case of One Risky Security

Suppose that there is one risky security and (without loss of general-
ity) L has one monitoring activity available. We can assume, essentially
without loss of generality, that the expected payoff of the risky asset
is given by pw(m, @) = py + m." The following result characterizes
the equilibrium allocation of L.

ProposITION 1. Assume that the monitoring technology is alloca-
tion-neutral. Then the availability of monitoring generally leads to
less trading away from the endowment and to less efficient risk shar-
ing. Specifically, (i) ag(w) < ap(w) if o < a¥, (i) ay(w) > ap(w) if
o > o and (i) a,(a*) = ap(a*) = a*. If the technology is not
allocation-neutral, then parts i and iii do not always hold; that is, it
is possible that w = a* but a,(w) > ap(w).

To gain some intuition for this result, note that monitoring gives
rise to something like a transactions tax. When L buys shares, he
increases his monitoring but does not receive the benefits of this
higher level of monitoring on the newly acquired shares. The reason
is that the price he pays for the shares already reflects the increase
in the expected payoffs brought about by the higher monitoring level.
Conversely, when L sells shares, he reduces his monitoring level. But
these cost savings are partially eroded by the loss realized on the

13 This follows because any effect the holdings a have on the expected payoffs can
be captured in the cost function by the appropriate transformation. Specifically, let y
= u(m, a). Assume that, for every a, p(m, a) is an invertible function of m. (This is
satisfied if p(m, ) is strictly increasing in m.) Then we can write m = p(y, @). We
now relabel the monitoring choice to be y. By construction, p(~(y, @), @) = y for all

a, and the cost function is now given by C(y, a) = Cp"(y, ), a).
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shares sold since the price at which they are sold reflects the lower
expected payoffs associated with a reduced level of monitoring.
Therefore, L captures the benefit of monitoring only on his en-
dowment w.

Note that when monitoring is not possible, L always trades in the
direction of a*, since this improves risk sharing. (Because he is strate-
gic, however, L holds back and does not trade all the way to o*.)
When monitoring is possible and the monitoring technology is alloca-
tion-neutral, the transactions tax discussed above leads L to trade less
in the direction of a*. That is, he buys fewer shares when his endow-
ment is below a* and sells fewer shares when his endowment is above
o*. If the monitoring technology is not allocation-neutral, however,
an incentive arises for L to increase his holdings since this makes
monitoring cheaper at the margin. His holdings may then be larger
than a* even if his endowment is lower than o*.

An interesting limit case of our model is one in which investors are
risk-neutral (i.e., both 7 and p go to infinity). In this case, trading
cannot provide any risk-sharing gains. If the monitoring technology
is allocation-neutral, then it can be shown that the unique equilibrium
allocation is equal to the initial endowment; that is, no trade takes
place. This is a manifestation of the transactions tax described above
and is similar to the Grossman and Hart (1980) takeover paradox. If
the technology is not allocation-neutral, then trade may take place
with L increasing his stake in the firm so as to take advantage of the
economies of scale in monitoring.

To illustrate proposition 1 as well as a number of other results that
follow, we shall consider the following example.

Example: Quadratic cost function.— Letp = 7 = V = 1, and suppose
that the cost of monitoring is given by

2

Cim,a) = %, fory >0, (7N

and p(m, ) = m. This monitoring technology is allocation-neutral,

since for any fixed monitoring level m, the effectiveness and cost of

monitoring are independent of «. For this example the optimal level

of monitoring given holdings of o is m(a) = a/y. The equilibrium
allocation is the a that maximizes

a? a? a
27_2_(0“@)[7 (l—a)], (8)
which is given by
1+7y) +
ago) = 2R ©
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Note that as the marginal cost of monitoring, measured by v, in-
creases without bound, a4(w) converges to (1 + w)/3, which is exactly
the equilibrium allocation ap(w) when L is passive. This is intuitive,
since when monitoring becomes prohibitively expensive, L chooses a
very small monitoring level, which vanishes in the limit and is there-
fore irrelevant for the allocation.

B. The Case of Multiple Risky Securities

In this subsection we briefly examine, without attempting a full analy-
sis of the general case, some issues that arise when there are many
risky securities.'® In particular, we examine (i) whether L holds the
securities in proportion to their supply, that is, whether he holds the
market portfolio of risky securities; (ii) how the holdings of L relate
to the relative cost of monitoring individual firms; and (iii) whether
L might employ a costly activity that increases the expected payoff of
one security while at the same time decreasing the expected payoff
of another security by a larger amount (thereby reducing the ex-
pected payoff on the market portfolio).

Suppose that there are N securities and assume first that L has
access to N monitoring activities such that each activity affects the
expected payoffs of exactly one of the securities (but not others).
Specifically, we assume that, for i = 1, 2, ..., N, p;(m) = m, and
C(m, o) = =N, (y;m?/2). Thus the monitoring technology is separable
across assets in both costs and benefits. Let the initial endowment of
L be @ = 0, and define Q to be a diagonal matrix with Q; = (2v;) "
and Q; = 0 for i # j. Recall that e is the vector of ones (the market
supply vector). The following proposition states that only under quite
special conditions will L purchase assets according to their market
weights.

ProposITION 2. In the example above, unless V! Qe is proportional
to e, L does not hold the market portfolio; that is, his equilibrium
holdings are not proportional to e.

To see how L’s portfolio depends on the relative costs, suppose
that the payoffs of the two firms are independently and identically
distributed but that the marginal cost of monitoring firm 1 is lower
than that of firm 2 (i.e., v, < ¥y,). Then it can be shown that L will
hold a lower fraction of firm 1 than of firm 2; that is, he holds rela-
tively more of those securities for which the marginal cost of monitor-

16 For the general multiasset case it should be noted that part iii of proposition 1
remains valid. That is, if the monitoring technology is allocation-neutral and if the
initial holdings of L are equal to a*, then there is no trade. Parts i and iii of the
proposition do not have analogous statements in the multiasset case.
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ing is higher. This seemingly counterintuitive result is explained by
noting that in this example a higher marginal monitoring cost effec-
tively allows L to commit to a lower monitoring level, lowering his
total monitoring costs. The equilibrium holdings depend on the total
cost of the monitoring that L will incur once his portfolio position
has been taken, which is equal to /2y, for firm i if the marginal
cost is ;. This is decreasing in +y;. In this case the free-rider problem
is most severe when the marginal cost of monitoring is low, leading
to a relatively larger risk-sharing efficiency loss.

In the example above, each monitoring activity is “firm-specific’
and affects the expected payoff of exactly one security, without any
effect on the expected payoff of others. In general, of course, moni-
toring may affect simultaneously the expected payoffs of multiple
securities. For example, it may change the share of the industry
profits enjoyed by one firm relative to others in the industry. In fact,
some monitoring activities might be socially “wasteful” in the sense
that, at a cost, they increase the expected payoff of one firm while at
the same time decreasing by as much as or even more than the ex-
pected payoff of other firms. If L does not hold the market portfolio
in equilibrium, the possibility arises that he might employ such activi-
ties.

To see that this is indeed possible, suppose that there are two secu-
rities and two monitoring activities available. The monitoring activi-
ties are p and r for “positive” and value reducing,” respectively. The
payoffs of the two securities are independent of each other, each
having a variance of one, and p = 7 = 1. The expected payoffs of
the securities are given by

_ 1 —12\/m,
n(m,, m,) 0 11 - (10)

for nonnegative m, and m,. Note that the second monitoring activity
leads to an increase in the expected payoff of security 2 while at the
same time decreasing the expected payoff of security 1 by a greater
amount. Assume that the cost of monitoring is given by

2 2
m, m;

C(m,a)=?+?. (11)

Clearly, in the first-best allocation, where L holds the market port-
folio of risky assets, the value-reducing activity will not be employed.
In this example, however, it can be shown that if L begins with a zero
endowment in both securities, his equilibrium holdings of the risky
securities are given by a4, = (32/116, 35/116), and the optimal moni-
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toring levels are m(a,) = (32/116, 1/116). Note that in equilibrium,
L holds more of security 2 than security 1 and uses the value-reducing
activity (at a level of 1/116).

IV. Equilibrium with Repeated Trading Rounds

In the last section we analyzed a situation in which there is exactly
one round of trading prior to the realization of the payoffs. This
essentially requires either that it is feasible to trade only once or that
L can make a commitment to trade only once. However, if it is possi-
ble to trade repeatedly before the actual monitoring decision has to
be made, then L may be unable to commit to a final round of trade.
In this section we consider a trading environment in which after any
round of trade further trading is possible. The inability to commit to
a last round of trade generally erodes L'’s strategic advantage. Under
some conditions we show that the resulting equilibrium allocation is
the same as the competitive equilibrium allocation a* independent
of the specific monitoring technology. Thus optimal risk sharing is
achieved in these cases. The monitoring level chosen is still socially
suboptimal (being equal to m(a*) and not m(e)). In other cases the
model produces an unstable outcome, and the type of equilibrium
we define does not exist.

To gain some intuition, suppose first that monitoring is not possi-
ble, and © # o*. With one round of trade the equilibrium allocation
isap(w) = p(1 + w)/(2p + 7). Now suppose that investors have traded
to this allocation, and imagine that a new round of trade becomes
possible. Then further trading will take place. Of course, if agents
anticipate that further rounds of trading are forthcoming, this would
alter their demands in the first round, and ay(w) will not be an equi-
librium."” Similar considerations arise if monitoring is possible: the
equilibrium allocations found in the last section do not survive re-
peated trading opportunities. We shall seek allocations that do en-
dure even when additional trading rounds are possible. We call such
allocations globally stable.

DEFINITION. An allocation ag is globally stable iff (i)

o, € argznax [(¥(a) — ¥(og) — (@ — ag) Plag)]

17 The situation is similar to that of a durable-good monopolist who is unable to
commit not to reduce the price of the good when consumers are patient. The Coase
conjecture (see, e.g., Tirole 1988) states that the monopolist would in fact lose all the
monopoly power and that the equilibrium would be identical to that obtained in a
perfectly competitive world. For a discussion of this and additional references, see
DeMarzo and Bizer (1993).
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and (ii) for every w € [0, 1], such that w # ag,
Y(ag) — ¥(0) — (o — o) P(ag) > 0.

Recall that P(a) is the market-clearing price that obtains when L
holds a and monitors accordingly. By construction, small investors
are content to hold the rest of the supply of the risky securities e —
a if trade takes place at a price P(a) and if this indeed is the final
allocation. A globally stable allocation has two desirable properties.
First, when small investors conjecture that the final holdings of L will
be a, and therefore are willing to trade only at P(e), L has no
incentive to trade away from a¢. Thus, when one starts from a glob-
ally stable allocation ag, the conjecture that a is indeed L'’s final
allocation is justified. Second, when one starts at any initial allocation
w # o, if small investors conjecture that L’s final allocation will be
o, then trade to the allocation ag, at prices P(ag), i3 desirable for
L. Given the first property, the conjecture that this is indeed the last
round of trade will be justified in equilibrium. Thus, if a is globally
stable, the final allocation will be a; no matter what the final allocation
is.1®

To illustrate the definition above, consider again the quadratic—cost
function example, withN = p =1 =V = 1, p(m, @) = m, and C(m,
a) = ym?/2. Here the optimal monitoring level is given by m(a) =
/vy, and the certainty equivalent obtained by L when he holds a is

V(o) = aQ(% - %) (12)

If v > 1, then it can be shown that g = a* = 0.5 is a globally stable
allocation. To see this, observe that when traders conjecture that L’s
final allocation is a* = 0.5, then they are willing to trade shares of
the risky asset only at the price

1 1 1
P(0.5) = m(0.5) —=V(1 —05) = —— 5. 13
(0.5) = m(0.5) = - V(1 = 05) =5~ 5 (s)
If L starts at an allocation equal to 0.5 and can trade only at the price
P(0.5), he will have no incentive to trade, since ¥(a) — (o —

0.5) P(0.5) is maximized at & = 0.5 and this is the unique optimizer.

18 The concept we define is a static concept that does not consider explicitly the
equilibrium of a corresponding trading game among investors. The trading game
implicit in our discussion is one in which Walrasian trading takes place in a sequence
of markets. There is no discounting, and agents’ payoff is determined by the final (or
limit) allocation to which trade settles. If the allocations achieved through trading do
not converge, then the payoff is determined as though no trade takes place. This is
similar to the game analyzed in DeMarzo and Bizer (1993).
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Now consider the case y < 1. We shall show that in this case there
does not exist any globally stable allocation. This can be verified by
showing that there is no allocation a, that satisfies

a, € argmax [V(a) — ¥(a,) — (@ — o) P(a,)]

= argmax {(m2 - aﬁ)(% - %) - (a — o) [%—o - (1 - ao)]}.

The convexity of W(-) implies that the expression in (14) has a mini-
mum at « = 0.5. Indeed, when a, < 0.5, L is better off if he trades
to any allocation « > 0.5 at a price P(a,). Similarly, when o, > 0.5, L
is better off if he trades to any allocation a < 0.5 at a price P(a,). If
a, = 0.5, L is better off if he trades to any allocation different from
0.5 at the price P(0.5). As we shall show below, it is true more gener-
ally that the convexity of ¥() plays an important role in determining
whether a globally stable allocation exists.'®

To illustrate the case y < 1 in the example above, where no globally
stable allocation exists, suppose that ® = 0 and y = '. If trade takes
place exactly once, then the resulting allocation would be a = 0.2,
since this maximizes ¥(a) — aP(a) = (¢?/2) — a(8a — 1). However,
once L has acquired 0.2 shares, if one more trading round becomes
available, then further trade to o = 0.32 will take place, since this
maximizes ¥(a) — (@ — 0.2)P(a) = (@?/2) — (@ — 0.2)(3a — 1). It
is clear, however, that if investors realize that once L moves to 0.2 in
the first round there will be another round of trade to 0.32, then
they would not trade at P(0.2) in the initial round (since the final
payoffs are determined by the final allocation). It is interesting to
note that the limit of the sequence of allocations given by {0, 0.2,
0.32,0.392, .. .} is 0.5. In fact 0.5 is the limit from any starting point.
(If a,, is the allocation on the mth round, then a,,.; = [1 + 3a,]/5,
which always converges to 0.5.) One might think that it should be
possible for L to trade from whatever initial allocation he has to a =
0.5 at the price P(0.5). However, it is easy to show that ¥(0.5) —
V(o) — (0.5 — a)P(0.5) < 0 for all a # 0.5, so L never wants to move
to 0.5 at the price P(0.5). (Indeed, a = 0.5 is the worst allocation for
L if he must trade at P(0.5).)

It is not clear what one should generally predict about the equilib-
rium of this trading environment when there does not exist a globally
stable allocation. Since there is no obvious allocation to trade to, a
natural conjecture might be that L will be “trapped” at his endowment

(14)

19 Unfortunately, we are unable to provide a simple interpretation of this property
from the primitives of our model.
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and no trade will take place. Note, however, that the endowment
might be extremely inefficient for risk-sharing purposes. (For exam-
ple, the endowment in the previous example is = 0, which is clearly
inefficient.) It is possible that other trading mechanisms, such as block
trading or tender offers, can facilitate trading in such cases, or that
this problem will lead to the development of commitment technology
to assure a last trading round.?

Proposition 3 characterizes the set of globally stable allocations for
the case of one risky security. A stronger result for the case in which
the monitoring technology is allocation-neutral, which applies also in
the multiasset case, is provided in proposition 4.*!

ProposITION 3. Assume that N = 1. Then there is at most one
globally stable allocation. If ¥ (a) is concave, then there exists a unique
globally stable allocation o € (0, 1).

Recall that we have already shown in proposition 1 that, with one
round of trade, if the monitoring technology is allocation-neutral and
if the initial allocation is equal to the competitive equilibrium alloca-
tion o*, then there will be no further trading. The following result
shows that in this case if ¥(-) is concave, then a* is the unique globally
stable allocation. Note that this result holds also for the case of multi-
ple securities.

ProPOSITION 4. Assume that W(:) is strictly concave and that the
monitoring technology is allocation-neutral. Then there exists a
unique globally stable allocation o, which is equal to the competitive
equilibrium allocation a*.

Under the conditions of proposition 4, the possibility of monitoring
does not distort the asset holdings away from the optimal risk-sharing
allocation. No matter what the initial allocation and independent of
the specific monitoring technology, the only globally stable allocation
in this case is o*. In a sense, we have obtained a separation of the
ownership and monitoring decisions: when the monitoring technol-
ogy is allocation-neutral, the equilibrium allocation becomes “neutral”
to the technology. Note that the equilibrium monitoring level is m(a*).
While this is not the socially optimal level of monitoring, it is clear

% DeMarzo and Bizer (1993) study a related model in which there is no commitment
to a last round of trade. An important assumption in their model is that there is a
finite set of possible prices at which trade can take place. DeMarzo and Bizer find that
for any initial allocation there exists a unique equilibrium for their trading game. 1f
V(-) is concave, this equilibrium corresponds to our globally stable allocation, and it
does not depend on the initial endowment. If ¥(-} is not concave, then in general
their equilibrium depends on the initial endowment and is sensitive to the precise
specification of the price grid.

21 We conjecture that proposition 3 holds also if there is more than one asset. Proposi-
tion 4 addresses the general case of allocation-neutral technologies, but we have been
unable to prove a uniqueness result for the case in which there are many assets and
the technology is not allocation-neutral.
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that L will never employ monitoring activities that reduce the ex-
pected payoff on the market portfolio, that is, such that the total
increase in expected payoffs of some securities is more than offset by
the decrease in the expected payoffs of others.

V. Surplus-Maximizing Allocations

With the Walrasian trading mechanism used in the last two sections,
prices at which trade takes place always reflect the monitoring that L
will do at his final allocation. As a result L captures the benefits of
monitoring only on his initial endowment of shares but not on any
of the shares he acquires in the market. In this section we assume
that L can capture some of the gains realized by the other investors
as a consequence of his trading and monitoring activities. We show
that in this case more monitoring gets done, but since L is still unable
to commit to a specific monitoring level prior to trade, the increased
monitoring is accompanied by a distortion in risk sharing, whereby L
generally bears more risk than he would in the competitive allocation.

Before providing further motivation for the trading environment
we seek to model in this section, we shall define more formally the
surplus generated by L’s trade. Recall that ¥(-), defined in equation
(4), is the certainty equivalent L obtains from his position (net of
the price he pays in the transaction). Thus, when L trades from his
endowment o to another allocation a, his certainty equivalent changes
from ¥(w) to ¥(a). We can define an analogous expression for the
small shareholders, which we denote Y (a). This is the total certainty
equivalent obtained by the small shareholders when L holds a (and
they hold ¢ — a) of the risky securities. It is easy to show that

Y(@) = ¢~ o) mim(@), o) — p- e~ @) Ve - ). (15)

The total net surplus obtained by all agents when L trades from o to
a is given by

V() + Y(o) - [V(w) + Y(w)]. (16)

While we do not model this explicitly, there are a number of ways
in which L might be able to capture a fixed fraction of this total
surplus. For example, he might be able to make a conditional tender
offer for @ — w shares. The extent to which the gains can be captured
by L would then depend on the probability that any particular share-
holder is pivotal in determining the success of the tender offer. As
long as this probability is positive, some of the gain can be captured
by L. Alternatively, L might negotiate with other large (but passive)
shareholders to acquire some of their holdings. The way in which
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gains are split among the parties is determined by the bargaining
power of each. It is easy to see, however, that the final allocation that
emerges if L attempts to maximize his expected utility under these
conditions does not depend on how the gains are split, since in all
cases the final allocation is the one that maximizes the total surplus.??
The following result characterizes the surplus-maximizing allocation,
which we denote by ag.

ProposiTioN 5. The surplus-maximizing allocation oy is indepen-
dent of w and different from (in the case of one risky asset, strictly
larger than) the competitive equilibrium allocation a*.

To illustrate this result, consider again the quadratic—cost function
example, in which N = 1, C(m, &) = ym?/2, and w(m, ) = m. In this
case, ag Maximizes
01_12__&2‘/_(1 — )2V

Yy v 2p 27

Since this is a quadratic function, it is easy to derive the solution and
verify the conclusions of the proposition in this case. For example, if
v=2and V = p = 7 = 1, then ag = 0.6, which is larger than the
competitive allocation a* = 0.5. Intuitively, the surplus-maximizing
allocation for L balances the risk-bearing costs of holding a higher
fraction than a* with the gains from increased monitoring that obtain
with a larger allocation, gains that L can now be compensated for. In
this example, as y goes to zero, so that monitoring becomes very
cheap, the monitoring gains overwhelm the risk-sharing gains and
ag goes to one. In another extreme situation, if all agents become
risk-neutral (p and 7 go to infinity), risk-sharing considerations do
not exist, ag goes to one, and the first-best level of monitoring is
chosen. This result is in sharp contrast to the corresponding result
in the case of one trading round in a Walrasian market, where risk-
neutral agents do not trade at all, and so when ® = 0 no monitoring
takes place in equilibrium.

We have seen in Section III1B that when there is more than one

(17)

22 To see this suppose first that L can capture all the surplus generated by his trading.
For example, assume that there is one other passive shareholder and L can make a
take-it-or-leave-it offer to trade the relevant block of shares with the passive share-
holder. Then it is clear that if L wishes to acquire @ — w shares (sell if this is negative),
he must offer to pay Y(w) — Y(a), which extracts the surplus generated by his trade
from the other shareholders. Obviously L maximizes his expected utility if he chooses
a to maximize the expression in (16). More generally, suppose that L can capture a
fixed fraction 8 € (0, 1] of the total gain generated by trading from v to « shares,
where 0 is a parameter that can depend on the specific value of w. Then the price
paid for the trade, call it P(w, «), must solve ¥(a) — ¥(w) ~ P(w, a) = 6{¥(a) +
Y(a) — [¥(w) + Y(w)]}. Again, maximizing L’s expected utility is equivalent to max-
imizing the total surplus. Note also that this allocation is clearly independent of 6
and w.
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risky asset, with one trading round L will generally not hold the mar-
ket portfolio in equilibrium. Moreover, in a simple example we have
seen that L would tend to concentrate his holdings in securities for
which the marginal monitoring cost is relatively high. It can be shown
that the surplus-maximizing portfolio can also differ from the market
portfolio. However, in the same parametric example, L’s surplus-
maximizing allocation is actually concentrated in assets whose relative
marginal cost of monitoring is relatively low. The reason for this is
that now L can capture some of the gains of monitoring, alleviating
to some extent the free-rider problem. Nevertheless, since the sur-
plus-maximizing allocation is different from the market portfolio, it
is possible again that L utilizes monitoring activities that reduce the
expected payoff of the market portfolio.?

The results in this section were derived under the assumption that
the move from o to ag represents the only transaction and, in particu-
lar, that no trade occurs after this transaction is completed. Note first
that, since a ¢ is independent of w, L does not wish to trade again using
the same surplus extraction mechanism by which he had arrived at
ag. However, if trading in a Walrasian market is possible after one
arrives at the allocation ag and before the monitoring decision is
made, then the analysis changes in line with our discussion in Section
IV, and obviously the surplus-maximizing allocation is not stable.

VI. Endogenous Fund Size: An Example

So far the size of L, as measured by his risk tolerance coefficient, has
been taken to be exogenously determined. In this section we analyze
a simple example that suggests how the size of L might be determined
endogenously. Specifically, we assume that L is an institutional fund
representing a group of small investors, and we allow small investors
to choose between investing through this institutional fund and in-
vesting directly on their own accounts. Each small investor trades off
a savings in transactions costs achieved by investing through the fund
against that portion of the fund’s monitoring costs that will be paid
by him if he joins the fund. The equilibrium size of the fund is such
that the transactions cost savings are exactly offset by the cost of
monitoring. We continue to assume that the fund cannot commit to
a specific monitoring level before establishing its portfolio position.
For simplicity assume that there is one risky asset. Each small inves-
tor chooses to trade either through the fund or on his own account.
We assume a continuum of small investors, and we let ¢ represent

% Examples to illustrate all the points above can be obtained from the authors on
request.
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the fraction of investors investing in the fund. We also assume that
the supply of the risky asset is one share per capita. Now define k as
a fixed transactions cost incurred by the small investor if he trades in
the securities market directly. If the agent invests through the fund,
he shares this cost with the other investors in the fund. We assume
that k is sufficiently small that, for any ¢ > 0, the transactions cost
per fund investor is essentially zero and can be ignored. Furthermore,
to simplify the analysis we assume that all investors have constant
absolute risk aversion with identical risk tolerance levels equal to one.
In this case, a fund investing for a fraction of investors equal to ¢
can be represented by a single investor with risk tolerance ¢, whereas
the remaining fraction of 1 — ¢ individual investors can be repre-
sented by a single competitive investor with risk tolerance 1 — ¢.

Consider again the monitoring technology described by the qua-
dratic—cost function example, where C(m, @) = C(m) = ym*/2 and
p(m, a) = m.2* Assume also that y > 1. If the fund holds fraction «
of the total number of shares, then its optimal monitoring level is
m(a) = a/y. If the fund is unable to commit to a single round of
trade, then it will trade to the globally stable allocation o = a* =
¢.* Intuitively, since all investors are assumed to have the same level
of risk tolerance and since the per capita supply of the risky asset is
one share, the fund takes the position a; = ¢ so that each investor
in the fund has one share, that is, az/¢ = 1. The monitoring cost
paid by the fund per investor in the fund is equal to

2
1 (_oig) = i (18)
b \2y 2y
In equilibrium the fund size adjusts so that this cost of investing in
the fund is equated with the savings in transactions costs investors
realize by joining the fund, that is, $/2y = k. However, if y > (2x) "},
then the transactions cost saving realized in joining the fund is so
large that it overwhelms the monitoring cost of being in the fund
even when all investors have joined the fund. The equilibrium size
of the fund is therefore

é* = min(2vyk, 1). (19)

Note that the optimal fund size increases with «, the size of individ-
ual investors’ transactions costs, and with v, the marginal cost of moni-

2 Since we are normalizing everything on a per capita basis, the cost of the monitor-
ing technology must be interpreted as the cost of monitoring at level m per investor
in the economy. Since in general not every investor in the economy will invest in the
fund, the cost per investor in the fund will be higher.

2 Note that ¥(a) = (a?/y) — (@?V/24) and P(a) = (a/y) — [V(1 — a)/(1 — )]
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toring. Both results are intuitive. First, higher transactions costs make
it more advantageous for investors to invest through funds. Second,
a higher marginal cost of monitoring mitigates the free-rider problem
faced by the fund, and its optimal size increases. Since the socially
optimal situation involves all agents’ investing through the fund (i.e.,
¢* = 1), the free-rider problem leads to a socially inefficient outcome
unless 2yk = 1. This means that if k < 1/2v, welfare can be improved
by any measure that increases k to 1/2y. At the higher level of «, all
investors invest through the fund, there is no loss in risk sharing, and
the first-best level of monitoring is achieved. Note also that since
no investor trades on his own account, the higher level of the fixed
transactions cost is not paid by anyone and therefore does not result
in any deadweight loss.

VII. Commitment to Specific Monitoring Levels

The basic model analyzed so far assumes that L cannot commit to a
specific level of monitoring before trading: he always monitors at a
level that is optimal given his final holdings. As we discuss at the end
of this section, we believe that it is actually difficult for large investors
to make credible commitments to specific monitoring levels and, in
particular, to commit to refraining from monitoring. Nevertheless,
the examination of the case in which L can commit to a specific moni-
toring level is useful because it reveals the value of such a commit-
ment. It also enables us to review and summarize the results of the
previous sections.

The analysis below is done in the context of the quadratic—cost
function example, where N = V = p = 1 = 1, p(m) = m, and C(m,
a) = m? Our results are summarized in figure 1. The graphs on the
left of the figure show the final allocation of shares held by L as a
function of L’s initial endowment . The graphs on the right show
the level of monitoring undertaken by L, again as a function of w.
Within these graphs, the lines marked N pertain to our analysis so
far, where no commitment to a monitoring level is possible before
trading, and those marked with a C apply to cases in which L can
commit to some chosen monitoring level before trading. The three
rows of graphs correspond to the three trading mechanisms consid-
ered in Sections I1I, IV, and V, respectively.

In interpreting figure 1, one should note that in this example the
competitive equilibrium allocation is a* = 0.5, and the first-best mon-
itoring level, that is, the level that maximizes the total net benefit
from monitoring p(m) — C(m, ), is given by m(l) = 0.5. We make
the following observations regarding the results illustrated in the
figure.
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i) When prices are determined in a Walrasian trading mechanism
(i.€., in both the first and the second rows of the figure), the monitor-
ing level that L would like to commit to is m(w), that is, the optimal
level for the initial endowment rather than the one that is optimal
for the final allocation. In particular, if L’s initial endowment is o =
0, then he commits to not monitoring at all. The reason is that the
transaction price reflects the level of monitoring done at the final
allocation, so that L does not benefit from an increase or a decline in
the monitoring level relative to the original allocation.

ii) When there is only one round of trade (the top row of the
figure), the ability to commit to a specific monitoring level improves
risk sharing relative to the case of no commitment: for every o #
0.5, the allocation given by the line C (in the top row of the figure)
is closer to 0.5 than the allocation given by the line N. In fact, because
the transactions tax associated with trading disappears, the allocation
is the same as the one that would obtain if L was passive and did not
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monitor at all. The monitoring level, however, is still m(w) as discussed
above.

iii) The globally stable allocation is unaffected by whether L can
commit to a specific monitoring level. In all cases, and independent
of the endowment, the allocation coincides with the competitive allo-
cation a* = 0.5. In the case without commitment to a specific moni-
toring level, the monitoring level, which is m(a*), becomes indepen-
dent of the endowment, whereas with commitment it is given by m (),
which does vary with w.

iv) The observations above imply that when prices are determined
in a Walrasian trading mechanism, the ability to commit to a specific
monitoring level leads to less monitoring when o < 0.5 and to more
monitoring when o > 0.5.

v) In the case of surplus maximization (the third row of the figure),
the ability to commit to a specific monitoring level leads to first-best
results: the final allocation is Pareto optimal and the socially optimal
amount of monitoring is undertaken, because L can extract the sur-
plus generated by his monitoring activities. By contrast, in the base
case without commitment to a specific monitoring level, L overinvests
in shares (holds 0.6 rather than 0.5) and underinvests in monitoring
(m is equal to 0.3 rather than 0.5).

It is clear that L is generally better off if he can commit to a specific
monitoring level. The extent to which the ability to commit is valu-
able, however, depends on L’s initial endowment and on the trading
mechanism. Figure 2 shows the difference in the certainty equivalent
obtained by L when commitment to a specific monitoring level is
possible relative to the case in which it is not. We first note that with
the Walrasian trading mechanisms, if L’s endowment o is equal to
a*, then the ability to commit to a specific monitoring level has no
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value, since in this case L does not trade away from his endowment,
and so m(a) = m(a*). The further L’s endowment is from o*, the
more trading away from his endowment L does, and so the ability to
commit, which leads to the elimination of the transaction tax associ-
ated with trading, is more valuable. We also see that the value of
commitment to a specific monitoring level is higher when there is no
last round of trade relative to the case of one trading round. The
reason is that with one round of trading, L trades less away from his
endowment, and so the monitoring choice is closer to the one he
would like to commit to. In the case of surplus maximization, the
value of commitment to a particular monitoring level is independent
of w and is always relatively large. In this case, commitment allows L
to generate more surplus, as he can choose the appropriate monitor-
ing level without compromising diversification.

Note that our analysis in this section indicates that monitoring will
generally be done in equilibrium even if commitment to a specific
level is possible. The only exception to that is the case in which L
starts with zero holdings and the trading mechanism is Walrasian.
Nevertheless, we believe that the analysis of the previous sections is
more appropriate and that it is generally difficult for large investors
to make commitments to particular monitoring levels. The key issue
concerns what mechanisms might exist by which such a commitment
can be made credible. A simple way for an institutional fund to com-
mit to a specific monitoring level would be to specify in its charter
which monitoring activities management can engage in and, possibly,
the extent to which resources can be spent on monitoring. However,
implementation of this solution might be problematic. First, it would
be difficult to determine ex post what constitutes monitoring and
which management actions are in violation of the institution’s charter.
Second, after trading has been completed, it would be in the best
interest of the institution’s shareholders to remove the monitoring
restriction from the charter and let management choose the monitor-
ing level optimally. Alternatively, the compensation of the institu-
tion’s manager could be designed to induce the choice of a particular
monitoring level. Again, after the institution has traded to its optimal
portfolio, its shareholders would find it optimal to renegotiate the
compensation contract with the manager, thereby eliminating the
commitment role of the initial compensation schedule.?® Other incen-

% It might be argued that a tree-rider problem prevents this from occurring. Sup-
pose that if some individual investor in the fund attempts to lobby for a change in the
charter or the compensation contract, he incurs a significant cost in terms of time,
effort, and money. While the collective benefit to the members of the fund might be
large if the charter or compensation contract is altered, that individual’s benefit will
typically be quite small relative to the personal cost of bringing about the change. Thus
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tive problems might also make it suboptimal to use managerial com-
pensation as a commitment device for future monitoring behavior.?’

VIII. Concluding Remarks

In this paper we have developed a framework to analyze the effects
of large shareholder activism on securities market equilibrium. A
free-rider problem arises in our model because passive shareholders
benefit from the large investor’s monitoring activities, but they do
not incur the costs associated with monitoring. Despite this problem
we have shown that in a portfolio context with risk-averse investors,
large shareholder activism is consistent with equilibrium even if the
initial holdings of the large investor are zero. Moreover, under some
conditions the equilibrium holdings of all investors in our model are
independent of the monitoring technologies. Under these conditions,
all investors, whether passive or active, hold the market portfolio of
risky securities. In other cases the portfolio choice of the large inves-
tor will be affected by the available monitoring technology and by his
initial endowment of shares.

We now make some observations and discuss directions for future
research. First, our analysis has dealt only with the case of one large
investor. In reality, of course, there are many institutions and other
large investors who could be active. Understanding the interactions
between large investors in the presence of monitoring capabilities is
an interesting direction for future research. Note that when there
are multiple large investors, we might observe specialization in moni-
toring that could be a consequence either of different investors hav-
ing or developing specialized monitoring technologies (e.g., in specific
industries) or of the equilibrium choice of monitoring activities by
different large investors. This may lead large investors to hold portfo-
lios different from the market portfolio. Optimal risk sharing might
still be attainable if these large investors represent mutual funds and
small investors can hold multiple funds such that their combined
holdings sum to the market portfolio.

no investor in the fund will find it in his interest to take the initiative in promoting
the change. Note, however, that the manager himself could propose the change cou-
pled with an increase in his compensation that rewards him for his effort in lobbying
for the change. Since this reward to the manager would be spread among all of the
fund’s investors, the cost per investor of rewarding the manager will generally be small
relative to the benefit per investor of making the change. In this case all would vote
with the manager for the change, if the only alternative is to leave the charter and
compensation contract unaltered.

7 As discussed in Sec. VIII, an effective commitment to a particular monitoring
level might be possible in the context of multiple large investors who vary in their ability
to use private information generated through monitoring to alter their portfolios.
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The analysis in this paper does not capture any possible informa-
tional asymmetries between the active shareholder and other inves-
tors. Such asymmetries may arise as a by-product of the monitoring
activity itself, which may include careful studies of the firm’s perfor-
mance and managerial decisions and might involve direct contact
between the large shareholder and management. This raises the pos-
sibility that the large shareholder will be able to make trading profits
on the basis of such information. These profits might indeed partially
compensate the large shareholder for the costs involved in his moni-
toring activities.?®

Our model of the monitoring technology takes as primitives a gen-
eral cost function and stipulates that the expected payoffs on the
securities are a general function of the monitoring level (and possibly
of the holdings of the large investor). We have not derived the costs
and effects of monitoring from a model of individual behavior, the
production technology of the firm, or the general economic environ-
ment in which firms operate (e.g., the form of strategic interaction
between firms). In a complete analysis it would be necessary to model
the monitoring technology in more detail. Such a model might sug-
gest further restrictions on the technology and produce sharper pre-
dictions.

The monitoring technology and the resulting equilibrium holdings
and monitoring levels are also affected by the regulatory and institu-
tional environment. For example, partly for regulatory reasons, the
ownership structure in the United States is much more diffuse than
that in Japan, Germany, and the United Kingdom. There are also
various rules pertaining to proxy fights, the degree of communication
and coordination between shareholders, and so forth that affect
monitoring technologies. Within the framework of our model, a more
detailed model of the monitoring technology that would also take into
account the regulatory constraints might offer policy implications.

In our analysis the large investor is modeled as an optimizing indi-
vidual. The model abstracts from whether this is a private investor
or an institution. However, there may be a distinction between private
investors and institutional investors such as pension funds, since in
the latter there may be additional agency problems between the man-
agers of the fund (who make the monitoring decisions) and its share-
holders. Modeling this agency problem in detail and then integrating
this into our framework would be interesting.

8 Note, however, that some institutional investors, e.g., index funds, are restricted
in their ability to use private information to alter their portfolios. This may explain
why such investors would tend to engage in less monitoring than large investors who
can use private information in their trading.
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Many institutions in the United States trade very frequently rather
than hold the same portfolio for a long time. This would affect their
incentives to monitor. Our model is static in the sense that there is
only one decision concerning monitoring and, in effect, monitoring
occurs instantaneously. An extension to a more dynamic model,
where monitoring takes time and portfolio turnover decisions are
made frequently, might be better able to address some of these issues.

Finally, the possibility that the monitor uses “value-reducing” activi-
ties in a world of multiple securities illustrates the complex interac-
tions between the allocation of asset holdings and corporate policies.
One fundamental issue concerns what is or should be the objective
function of the firm in an economy in which investors hold diversified
portfolios and in which some investors might be able to affect mana-
gerial decisions in several firms. Suppose, for example, that all inves-
tors hold the market portfolio. Then firms that act in the interests of
shareholders might well refrain from competing against each other
in the product market. Note, however, that the shareholders are also
consumers and might therefore be hurt by such behavior. Moreover,
stakeholders in the firm include its employees, suppliers, and so forth.
Obviously, a complex model that accounts for all these elements is
beyond the scope of this paper, but our approach here might be
useful in future attempts to analyze these important issues.

Appendix
Proof of Proposition 1
The optimal allocation a4(w) solves
om'(a) — Cy(m(a), e)ym’(a) — Co(m(a), @)
+V<—2+M) = 0. (A
P T
By assumption, Cy(m, o) = 0. Also, C(m, o) > 0 for every m and a. The

first-order condition for the optimal monitoring choice implies a = C;(m(x),
a). We can rewrite equation (Al) as

a —2a+1+w)=0. (A2)

w—aym'(a) + V{ —— +
(@ = 0m'(@) ( - -
To prove part i, assume that w < o*. Note that ap(w) solves the equation

—(a/p) + [(—2a + 1 + w)/7] = 0. We have

p(l + w)<

o <ap(w) = %+ 1

ok, (A3)

This means that the left-hand side of (A2) is negative at & = ap(w). Now
observe that
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_(3_(_5+__2(1w><0_ (Ad)
da p T

It can be shown using assumption 2 that m’(a) > 0.2 This and (A4) imply
that the first-order condition (A2) cannot hold for any a = ap(w). Similar
arguments can be used to prove parts ii and iii of the proposition.

A case in which Cy(m, @) < 0 and parts i and iii do not hold is given in the
following example. Letp = 7 = V = 1, and p(m, a) = m. Suppose that the
cost of monitoring is given by

ym? 20 if0<a=<l

Cim,a) = .
(m, ) {'ym2/2 ifa>1.

(A5)

For this example, if « = 1, m(a) = a?/y and the optimal final position a4 (w)
is the o that maximizes

<0 A6
——?—(a—w)7 (I=a), (A6)
as long as this is not larger than one; otherwise a,(w) = 1. Thus

2 12
aA(w)=min{l,2?w—'y+ [(2—;-—7) +%_Y%)2] } (A7)

Note that if w € (', 2], then a,(®) > ap(w). This demonstrates that parts i
and iii of the proposition may not hold when Cy(m, a) < 0. Q.E.D.

Proof of Proposition 2
It is easy to see that the optimal monitoring level for each technology i is
given by
Q,
m;(e) = N (A8)
Then a is chosen to maximize
—o'Qa — ‘2—1";(]"/(1 +%a'V(e— ). (A9)

The solution to this maximization problem is given by
-1
_ 1 2 Ve
a,,—<2Q+pV+TV) — (A10)
The proposition now follows immediately. Q.E.D.

# To do this consider the original specification of the monitoring technology in
which the expected payoff is u(m, a). Assuming that the technology is allocation-
neutral, we have m'(a) = —p(m, a)/[ap(m, «) — C;;(m, a)], which is positive since
ap(m, a) — C(m, a) is, by assumption, a globally concave function of m and w(m, o) is
an increasing function of m. This shows that m'(a) is positive under the original specifi-
cation for the monitoring technology. This remains true once we have transformed
the specification for the monitoring level as in n. 6 since the transformation is monoton-
ically increasing.
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Proof of Proposition 3
Assume that a; # oy and that both a; and o, are globally stable. Then
V(o)) — ¥lag) — (o) — ag)Plag) =0 (A11)
and
Y(ay) — ¥(ay) — (@g — o)) Play) 0. (A12)

Together these expressions imply that

(o) — ag)[P(oy) — Play)] = (o) — ag)[p(mioy), o)) — p(m(ag), ao)]
(A13)

Via, - ‘12)2<

+ 0

T

or, since V > 0,

() — ag)[p(mlay), o)) = pim(ag), ag)] <O (Al4)

But p(m(a), a) is increasing in a, so (Al4) is not possible. Thus there is at
most one globally stable allocation.

To prove the second part we need to show that ¥'(0) — P@©) > 0 and
¥'(1) — P(1) < 0. Since by assumption ¥'(a) is decreasing and P(a) is in-

creasing,
VY'(a) - P(a) = am'(e) + m(a) — Ci(m(a), a)m' () — Co(m(a), )
-%V - mey + L= (A15)
_ aV + 1 - a)V.

—Cy(m(a), @) - > -

The second equality follows from the fact that a = C {m(e), a) for all a
because of the optimality of m(a). Using (A15), we see that ¥'(0) — P(0) =
—Cy(m(0), 0) + (V/7), which is positive since Cy(m(0), 0) = 0, and ¥'(1) —
P(1) = —Cy(m(l), 1) — (V/p), which is negative since Co(m(1), 1) = 0.
Uniqueness follows from strict concavity. Q.E.D.

Proof of Proposition 4

If ag is a globally stable allocation, then

0 € argmax {(uG + 3) w(m(og + d)) — C(m(og + 3))
5

) (A16)
~ 55 (@6 +8) Viag +8) - 8'[p.(m<ac)) —= V- ac)]}-

(Note that we have written both (-, -) and C(:, -} as functions of m alone
since they do not depend on «.) Differentiating the maximand with respect
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to d and evaluating the expression at 8 = 0, we obtain®

, [39«("1(0‘6))] am(og)
Qg

am' da’

C(m(og)) dm(ag) (A1)
_ 9¢imlag)) omlag) 1 . LIS
o Py o OLGV + s (e QG) V.

Since by definition m(a) maximizes a' w(m) — C(m), it follows that

[onm@c)]  aCmeeg)
ac[ P ] =0, (A18)

This means that (A17) can be simplified to

—%agv + % (e —ag) V. (A19)

This vanishes at ag = a* = pe/(p + 7). The concavity of ¥(-) guarantees
that the second-order conditions for maximization hold. Q.E.D.

Proof of Proposition 5
The optimal allocation ag maximizes

V(o) + Y(a) = ap(m(a), a) — C(m(a), a) — El‘;(x'Va

+ e - @)'im(@), 0) = - (¢ — @)’ Vie — o)

1 (A20)
= ¢ pm(a),a) — Cim(a),a) — — a'Va
2p
- EI;(e —a) V(e — a).
It follows that ag solves
o [au(m(as), as)] [am(“s)jl _ 3C(m(as), a5) [am(as)]
am' da’ om' da’
(A21)
" e,[al‘-(m(af): 0-5)] _ ac(m(asl): as) laéV " 1 (e — ag)'V = 0.
da da 1] T
To show that ag # a*, we need to show only that
[anim(@®), o®) Bm(a*)] _ 3C(m(a*), o¥) [am(a*)]
¢ am' da’ om’ da’
.\ ,[ap(m(a*), a*)] _ [GC(m(a*),a*)] (A22)
¢ da’ da’

is not equal to zero. (Recall that — (Va*/p) + [V(e — a*)/t] = 0.) Since
¥ In writing an expression for the derivative, we use the following convention: if

x(y) is an M vector that is a function of the N vector y, then dx(y)/dy’ isan M X N
matrix in which element (i, §) is the derivative of x;(y) with respect to y;.
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o dnim(@®), a®) | dC(m(a*), a*)
(a*) [ am’ ] - om' » (A23)
the first two terms of (A22) are equal to
e — a%y [au(mér;f), a*>] [argio’t*)], (A24)

which is a positive vector. Since a* is proportional to ¢, it follows by assump-
tion 2 that the third term is a nonnegative vector. Since, by assumption 2,
aC(m(a*), a*)/8a’ is a nonpositive vector, it follows that the entire expression
is not equal to zero. Obviously with one asset we can conclude that ag > o*
since (A22) is positive and —(Va/p) + [V(1 — a)/7]is decreasing in a. Q.E.D.
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