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Abstract

Building on work of Maug [Journal of Finance 53 (1998)], we characterize the relation
between market liquidity and large shareholder activism when a minimum ownership sh
required to change the management. We show that the sign of this relationship depends on
the block constraint is binding. Specifically, the probability of intervention is decreasing i
liquidity of the stock when the constraint is binding (which happens in markets with interme
liquidity), and it is increasing when it is not (which happens in highly liquid markets). We also
that the probability of intervention is zero in illiquid markets.
 2004 Elsevier Inc. All rights reserved.
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1. Introduction

Maug (1998) analyzes the relationship between market liquidity and shareh
activism. He considers a firm with a large shareholder and a continuum of small inv
who are subject to liquidity shocks. The large shareholder can increase the firm’s v
she changes the management and restructures it at a certain cost. The firm’s stock is
in a secondary market by a risk neutral and uninformed market maker who sets the
price equal to the expected value of the firm conditional on the information contain
the order flow. The liquidity of this market is directly related to the size of the liqui

* Corresponding author.
E-mail addresses:amello@bus.wisc.edu (A.S. Mello), repullo@cemfi.es (R. Repullo).
1544-6123/$ – see front matter 2004 Elsevier Inc. All rights reserved.
doi:10.1016/j.frl.2003.11.002

http://www.elsevier.com/locate/frl


A.S. Mello, R. Repullo / Finance Research Letters 1 (2004) 2–10 3

ity of
large

or

is
993,
al

ems.
‘exit’
ty

ion of
if the
o
older
ets.

rder
straint
ity,

equent
block

initial
the

uous.
pact

ention,
on the
ic for

k
. There
f a firm

n

shocks of the small investors. Maug’s main result is that an increase in the liquid
the secondary market leads to an increase in the probability of intervention of the
shareholder. Exceptions can, however, occur if the minimum ownership share required f
restructuring is high.

Maug’s claim that the impact of market liquidity on large shareholder activism
in general positive contrasts with the commonly held view. For example, Bhide (1
p. 31) argues that “active stockholders who reduce agency costs by providing intern
monitoring also reduce stock liquidity by creating information asymmetry probl
Conversely, stock liquidity discourages internal monitoring by reducing the costs of
for unhappy stockholders.” Hence, he concludes, “the benefits of stock market liquidi
must be weighted against the costs of impaired corporate governance.”

This paper reviews Maug’s analysis in order to provide a complete characterizat
the effect of market liquidity on large shareholder activism. Specifically, we show that
size of the required control block is smaller than2

3, the probability of intervention is zer
for low liquidity, there is a negative relationship between market liquidity and shareh
activism for intermediate liquidity, and the relationship is positive in highly liquid mark
Moreover, if the size of the required control block is greater than or equal to2

3 (i.e., a large
supermajority requirement), the probability of intervention is always zero.

The intuition for the non-monotonicity result is the following. For any given majority
requirement (smaller than23), the large shareholder has to acquire a sufficient block in o
to be able to restructure the firm. When the secondary market is very liquid, this con
will not be binding, in which case the probability of intervention is increasing in liquid
because in a more liquid market it is easier to buy shares and profit from the subs
restructuring. On the other hand, when the secondary market is not very liquid, the
constraint will be binding, which implies that the shareholder must have a larger
toehold. In such case, an increase in market liquidity relaxes the constraint and reduces
size of the required toehold, which leads to a lower probability of intervention.

We conclude that the impact of market liquidity on corporate governance is ambig
Depending on whether block constraints are binding, liquid stock markets may im
negatively on effective governance, as Bhide argues, or facilitate shareholder interv
as Maug claims. These results may be useful for formulating testable hypothesis
determinants of large shareholder behavior, which we believe is an important top
future research.

2. Maug’s model

Consider a model of a stock market with three dates(t = 0,1,2) and three types of ris
neutral agents: a large investor, a continuum of small investors, and a market maker
are two assets: a risk-free asset with return normalized to zero, and the shares o
whose value att = 2 is eitherH, if the firm is restructured att = 1, orL < H , if it is not.
Only the large investor can restructure the firm at a costc, but for this she must hold a
ownership share of the stock of at leastµ. It is assumed thatc < H − L, so the minimum
stakex that allows her to recover the cost of intervention, i.e., that satisfiesx(H − L) = c,

is smaller than 1.
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At t = 1 the small investors are subject to correlated liquidity shocks: with proba
1
2 a fractionφ of them will be forced to sell att = 1 all their shares, and with probability12
they will not sell their shares. Also att = 1, the large investor may decide to increa
or decrease her ownership share. As in Kyle (1985), the market maker only ob
the net order flow, and then sets a price equal to the expected value of the firm at = 2
conditional on the information contained in it. Parameterφ measures the liquidity of th
secondary market for the firm’s shares, and it is the key exogenous variable in the a
that follows.

At t = 0 the large investor buys an initial stakeα at a priceP0, and the smal
shareholders buy the remaining 1− α shares at the same price subject to the const
that their expected return from investing in the firm be equal to the return of the risk
asset.

We first derive the equilibrium forµ = 0, i.e., when the large investor is not requir
to have a minimum stake to restructure the firm, and then discuss how the results
when a minimum stakeµ > 0 is introduced.

3. Intervention requires no minimum control block

If intervention does not require a minimum stake, the equilibrium in the seconda
market, given an initial shareholdingα of the large investor, is characterized in t
following result.

Proposition 1. If µ = 0, there is a unique(mixed strategy) equilibrium att = 1 in which
the large investor intervenes with probability

(1)q(α) =




0, if α � α0,

1

2
− 2(x − α)

φ(1− α)
, if α0 < α < α1,

1, if α � α1,

where

α0 = 4x − φ

4− φ
<

4x + φ

4+ φ
= α1.

The expected trading profits of the large investor are

(2)(1− α)G(α),

where

(3)G(α) = φ

2
(H − L)q(α)

[
1− q(α)

]
.

Proof. With probability 1
2 the small investors sell 2u = φ(1 − α) shares. The equilibrium

mixed strategy for the large investor is to buyu shares (and restructure the firm pay
the costc) with probability q, and to sellu shares (and not restructure the firm) w
probability 1− q. The net order flow can then take three values:u, −u, and−3u. In the
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first case the large investor buys, and in the third case she sells. In these two ca
market maker is able to perfectly infer the value of the firm att = 2, and setsP1 = H and
P1 = L, respectively. In the second case, however, he does not know for sure wheth
large investor is buying (when the small shareholders are selling 2u) or selling (when they
are not trading), and therefore setsP1 = qH + (1− q)L. Equating the expected payoff fo
the large investor from buying

u

[
H − 1

2

[
H + (

qH + (1− q)L
)]] + αH − c = 1

2
u(1− q)(H − L) + αH − c

to her expected payoff from selling

u

[
1

2

[(
qH + (1− q)L

) + L
] − L

]
+ αL = 1

2
uq(H − L) + αL,

and solving forq taking into account the constraint 0� q � 1 gives (1). Now using thes
expressions it is immediate to show that the expected trading profits of the large in
are equal tou(H − L)q(1− q), which gives (2). �

The only difference between this result and Proposition 1 in Maug (1998) is tha
we explicitly take into account the limits on the range of variation of the probability of
intervention by the large investor.

It should be noticed from (2) and (3) that this investor only profits from her tra
when the equilibrium probability of interventionq(α) is strictly between 0 and 1, that
for α0 < α < α1. In this range,q(α) is increasing in the liquidity parameterφ if x −α > 0,

that is if the minimum stakex that is required to recover the cost of intervention is gre
than the initial stakeα. To see whether this condition is satisfied, we have to analyz
equilibrium allocation of shares in the primary market.

If a small investor is to buy shares att = 0 his expected return must be equal to
return of the risk-free asset. The former is computed as follows. With probability 1− φ

2 the
small investor does not suffer a liquidity shock, in which case the expected return
investment isqH + (1−q)L. With probability φ

2 the investor (together with a proportionφ

of the other small investors) suffers a liquidity shock, in which case he getsqH + (1−q)L

with probabilityq, andL with probability 1− q. Hence the price att = 0 satisfies

P0 =
(

1− φ

2

)(
qH + (1− q)L

) + φ

2

[
q
(
qH + (1− q)L

) + (1− q)L
]

= qH + (1− q)L − φ

2
(H − L)q(1− q).

From here it follows that the large investor’s expected profits from her initial purcha
α shares is given by

(4)α
(
qH + (1− q)L − P0

) = αG(α).

Adding the trading profits (2) to the profits from the initial purchase (4), and subtra
the expected restructuring costs,q(α)c, yields the objective function of the large inves
at t = 0:

(5)Π(α) = G(α) − q(α)c.
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Maximizing (5) with respect to the initial shareholdingα gives the following result.

Proposition 2. If µ = 0, the optimal initial shareholding of the large investor is

(6)α∗ =
{0, if φ < 2x,

x

2− x
, otherwise,

and the corresponding probability of intervention is

(7)q∗ = q(α∗) =



0, if φ < 2x,

1

2
− x

φ
, otherwise.

Proof. By (1) and (3) the functionΠ(α) satisfiesΠ(α) = 0 for α � α0 andΠ(α) = −c

for α � α1. Moreover, forα0 < α < α1 we have

Π ′(α) =
[
φ

2
(H − L)

(
1− 2q(α)

) − c

]
q ′(α).

In this range,q ′(α) > 0 implies that the term in square brackets is decreasing iα,

so Π(α) is quasiconcave. From here it follows that ifΠ ′(α0) < 0 the optimal initial
shareholdingα∗ can be anywhere in the interval[0, α0], sayα∗ = 0, andq(α∗) = 0. But
Π ′(α0) < 0 if φ

2 (H − L) − c < 0, that is if φ < 2x. On the other hand, ifΠ ′(α0) � 0
the optimal initial shareholdingα∗ will be obtained by solving the first order conditio
φ
2 (H − L)(1− 2q(α)) − c = 0, which using (1) gives the result.�

Unlike Proposition 4 in Maug (1998), the preceding result takes into account that th
probability of intervention cannot take negative values. This implies the existence o
critical level of liquidity (φ = 2x) below which the probability of interventionq∗ is zero.
This happens in Region I of Fig. 1. In contrast, when liquidityφ is sufficiently high
(φ � 2x), the probability of interventionq∗ is positive, and it is increasing inφ.

As noted by Maug (1998, p. 66), there are two opposite forces at work. On th
hand “in a more liquid stock market it is less costly to sell a large stake,” which sug
that more liquid markets discourage large shareholders from being active in cor
governance. On the other hand, “a more liquid stock market. . . makes it easier for investo
to accumulate large stakes without substantiallyaffecting the stock price and to capitali
on governance-related activities.” It is clear from (1) that the first effect dominates
x − α < 0, while the second dominates whenx − α > 0. However, by Proposition 2,
the liquidity of the marketφ is greater than or equal to the critical value 2x, the ownership
shareα∗ acquired by the large investor att = 0 is such thatx −α∗ > 0, so we get the sam
result as Maug (1998): the probability of interventionq∗ is increasing in the liquidityφ of
the secondary market.

4. Intervention requires a minimum control block

We now introduce the assumption that in order to restructure the firm the large in
needs a minimum stakeµ > 0. This is irrelevant whenφ < 2x, because in this case w
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have shown that the large investor never wants to restructure the firm. On the othe
whenφ � 2x we have to take into account the constraint

(8)α + φ

2
(1− α) � µ,

that requires that the total ownership share of the large shareholder when sh
u = φ

2 (1 − α) additional shares att = 1 be greater than or equal toµ. Solving for α in
(8) then gives

(9)α � α̂ = 2µ − φ

2− φ
.

The constraint (9) will be binding ifα∗ < α̂. Using the definition (6) ofα∗ it is
immediate to show that this will be the case if

φ < f (x) = 2µ − (1+ µ)x

1− x
.

When this condition holds, the large investor must increase her initial stake fromα∗ to α̂

to end up with the required control block att = 1. But this reduces her total profitsΠ(α),
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so one has to check whetherΠ(α̂) � 0. By (1), (3), and (5), we haveΠ(α̂) � 0 if

φ � g(x) = 4µ(1− x)

3− µ − 2x
.

The relationship between the functionsf (x) and g(x) is summarized in the following
lemma, whose proof is straightforward.

Lemma 1. The functionsf (x) andg(x) are decreasing and intersect at a point

(10)x̂ = 1

4

[
3+ µ −

√
µ2 − 10µ + 9

]
such thatf (x̂) = g(x̂) = 2x̂. Moreover,g(x) < f (x) for 0 � x < x̂.

The functionsf (x) andg(x) are depicted in Fig. 1 for a case withx̂ < 1
2. In Region IIa

we haveφ < g(x), so Π(α̂) < 0 and the large investor does not invest in the firm
Region IIb we haveg(x) � φ < f (x), and the large investor buys the initial stakeα̂ > α∗.
Finally, in Region IIc we haveφ � f (x), and the large investor buys the initial stakeα∗.

Using (10) one can show that̂x is increasing inµ, and satisfieŝx = 0 for µ = 0,

and x̂ = 1
2 for µ = 2

3. Hence, if the large investor is not required to have a minim
stake in order to restructure the firm, Regions IIa and IIb disappear, and we have th
analyzed in Section 3. Whenµ goes up,x̂ increases, the functionsf (x) and g(x) are
shifted upwards, and we have the case shown in Fig. 1. Finally, whenµ exceeds the critica
value 2

3, Region IIa encompasses entirely Region II.
We are now ready to state our main result that completes Propositions 5 and 6 in Ma

(1998).

Proposition 3. If µ � 2
3, the large investor does not invest in the firm. If0 < µ < 2

3, there
are three cases to consider. Ifφ � max{2x,f (x)} (in RegionIIc), the large investor buy
the initial stake

α∗ = x

2− x
,

in which case the probability of interventionq∗ is increasing in the size of the liquidit
shockφ. If g(x) � φ < f (x) (in RegionIIb), the large investor buys the initial stake

α̂ = 2µ − φ

2− φ
,

in which case the probability of intervention̂q is decreasing inφ. Finally, if φ <

max{2x,g(x)} (in RegionsIIa and I), the large investor does not invest in the firm.

Proof. It only remains to show that̂q is decreasing inφ. Substitutingα̂ from (9) into (1)
gives

q̂ = q(α̂) = 1

2
− 1− x

1− µ
− 2(x − µ)

φ(1− µ)
,

which is decreasing inφ if x − µ < 0. But in Region IIb we havex < x̂, and using (10)
one can show that̂x < µ, so the result follows. �
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Fig. 2. The effect of liquidity on shareholder activism.

In Region IIb increases in the liquidityφ of the secondary market decrease
probability of intervention by the large investor, while in Region IIc increases inφ increase
it. Hence we conclude thatthe relationship between market liquidity and large shareho
activism is not monotonic.This is illustrated in Fig. 2 for the caseµ = 1

2 and x = 1
5 .

Furthermore, in Regions IIa and I, the large investor does not invest in the firm, so w
conclude thatlarge shareholder activism requires a sufficient level of market liquidity.

5. Conclusion

We have shown that the effect of market liquidity on large shareholder activism
monotonic: the effect is positive in highly liquid markets and negative in markets
intermediate liquidity. We have also shown that in markets with low liquidity or w
there is a large majority requirement the probability of intervention is zero.

A possible criticism of our results is that they rely on the existence of a maj
requirement which may be irrelevant, since the large shareholder can always m
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takeover bid (at, say,t = 1 + ε) for the required shares at a price that fully reflects
post-takeover value of the firm. However, if the takeover involves an additional fixed
(as in Grossman and Hart, 1980) and the shortfall from the required majority is sm
is clear that the large shareholder will preferto save this cost and buy more shares at
initial date, so the negative relationship between market liquidity and shareholder ac
will still hold for some range of the parameter values.
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