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The first part of the Internet Appendix presents the supplementary analysis for the proofs in
the main Appendix. The second part presents a detailed analysis of litigation pressure and policy
proposals.

A. Supplementary analysis for the proofs

1. Supplementary analysis for the proof of Proposition 1: Proof that for any ¢, the
equilibrium w; (0) =0, w, (1) = 1, and wy = § exists.

Consider the decision of shareholder i with signal s; when other informed shareholders (i.e.,
shareholders that acquired private signals) vote according to strategy ws(s;), and uninformed
shareholders (i.e., shareholders that did not acquire private signals) vote according to strategy
wy = % Given g, the probability that each shareholder votes “for” in state 6 € {0,1} equals

Priv; =10 =1] = q(ws () p+ws (0)(1—p)+(1—-q) 5 =qp+ (1 -q) 3,
Priv; =10 =0 =q(ws (1) (1 —p) +ws (0)p)+ (1 —q) 3 =q(1—p)+ (1 —q) 3.

Shareholder i’s vote affects the decision if “5= N L other shareholders vote “for” and N L yote “against.”
The expected value of the proposal to shareholder 1 in this case is

u(s;) =E[u(1,0)|s;, PIV;] = Pr[0 = 1|s;, PIV;] — Pr[0 = 0|s;, P1V;],

where PIV; denotes the event in which shareholder i’s vote determines the outcome (i.e., if >, 2 Vj =
%) Applying the Bayes’ rule,
_ o Prlsi|0=1]Pr[¥,, v;= ,; |6=1]—Pr]s;|6=0]
a(si) = Prfs; | 0=1] Pr[>, 4, 0= XL |9=1]+ Pr[s;|0=0]
ilo= i Vi i
= D(s;) x (Pr[s;|0 = 1] — Pr[s;|0 = 0]) (A+q(p-1
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where D (s;) > 0. The best response of shareholder i is to vote “for” (v; = 1) if @ (s;) > 0 and
vote “against” (v; = 0) if 4 (s;) <0. When s; = 1, Pr[s;|0 = 1] — Pr[s;|0 = 0] = 2p — 1 > 0. When
si =0, Pr(s;|0 =1] — Pr[s;|0 = 0] = 1 — 2p < 0. Therefore, the optimal strategy of shareholder i
is indeed v; = s;. Hence, wg (s) = s is an equilibrium.

Similarly, for an uninformed shareholder, the expected value of the proposal conditional on
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for some Dy, and hence it is indeed optimal to mix between voting “for” and “against.”

2. Proof that ¢ and ¢ decrease in N and approach zero as N — oo. Denote both

as functions of N via ¢y and ¢y, respectively. Using their expressions in (7) and the fact that
N+1 N-—1

S Tr= —_— 2 — — —
Cyty = w37Cn21s we get eyyr = enviig (1 —(2p-1) ) < cy and éyyp = e < CN
Furthermore, limy_,o cpr = 0 and limy_,o ¢y = 0, because limy_, o P (q, N -1, %) = 0 for any

g€ (0,1).

3. Value of signals. We derive the value of the private signal V; (gr,¢s) and the value of the
advisor’s recommendation V; (¢, gs) to shareholder i for given ¢, gs.

3.1. Value of a private signal. Shareholder i’s vote only makes a difference only if > iV =

N1, Conditional on s; = 1 and on being pivotal, his utility from being informed is 3E [u (1, 6) |s; = 1, PIV;].
Similarly, conditional on being pivotal and his private signal being s; = 0, the shareholder’s utility

from being informed is —%E [u(1,0)|s; =0, PIV;]. Overall, the shareholder’s value of acquiring a
private signal is

Vi (gr,qs) = Pr(s; = 1) Pr(PIVj|s; = 1) B [u(1,0) |s; = 1, PIV]]

—Pr(s; = 0)Pr(PIV|s; = 0) 3E[u(1,0) |s; = 0, PIV;].

By the symmetry of the model, E [u (1,0) |s; = 1, PIV;] = —E[u(1,0)|s; = 0, PIV;] and Pr (PIVj|s; = 1) =
Pr (P1Vi|s; = 0), so we get

‘/S(QMQS) = %Pr(PIVz‘Sz = 1)E[u(170) ’31' = 17PIVZ‘]

= 1Pr(PIV|s; =1) (Pr(0 = 1|s; = 1, PIV;) — Pr (0 = 0ls; = 1, PIV;)) = (p — 3) Pr (P1V}),

1
2
where

Pr(PIV;) =Pr(PIV;|0 =1) =7nPr(PIVijr=1,0=1)+ (1 —7m)Pr(PIVi|lr =0,0 = 1)
:WP(%Qn‘i'QT‘FQSpaN_l:%)+(1_7T)P(%Qn_QT+QSp7N_17%)'

Hence, Vs (¢, qs) is given by (9).

3.2. Value of the advisor’s signal. As before, shareholder i’s vote makes a difference only
if > i Vi = % Conditional on r = 1 and on being pivotal, his utility from being informed is
3E[u(1,0) |r = 1, PIV;]. Similarly, conditional on r = 0 and on being pivotal, shareholder ’s utility
from being informed is —3E [u (1,6) |r = 0, PIVj]. Overall, the shareholder’s value of acquiring the
advisor’s signal is

Vi (gr,qs) = Pr(r =1)Pr (PIVj|r = 1) 1B [u(1,0) |r = 1, PIV}]
1

—Pr(r = 0)Pr(PIVilr = 0) }E[u(L,6) |r = 0, PIV]].



By the symmetry of the model, E [u (1,0) |r = 1, PIV;] = =E[u(1,0) |r = 0, PIV;] and Pr (PIV;|r = 1) =
Pr (PIV;|r =0), so we get

W(qTaqS) = %PT(PIVH’I“Z 1)E[u(1,9)|r: 1,PIV;]
= 1Pr(PIVilr =1)(Pr (0 = 1|r = 1, PIV;) — Pr (0 = O|r = 1, PIV;))
=1iPr(PIV;jr=1,0 =1)Pr(r=10=1)— L Pr(PIV;|r = 1,0 = 0) Pr (r = 1|0 = 0)
=1iPr(PIVijr=1,0=1)7—3Pr(PIVijr=1,0=0) (1 — ).

Note that Pr(PIVilr=1,0=1) = P (g +qp+ 3qn, N — 1,271) and Pr(PIVj|r =1,0 =0) =
P (g — gsp+ 3an, N — 1, X31). Hence, V; (gr, gs) is given by (10).

4. Supplementary analysis for the proof of Proposition 2: Derivation of the condition
under which equilibrium w; (s;) = s;, w, (r) =7, and wy = % exists.

According to Proposition 2, we can restrict attention to subgames that follow the information
acquisition stage at which each shareholder ¢ acquires r with probability ¢,, acquires s; with prob-
ability ¢s, and stays uninformed with probability ¢, = 1 — ¢, — gs. Such an equilibrium only exists
if given ¢, ¢s, it is optimal for a shareholder who acquired a signal to follow it. It will be useful to
compute the probabilities that a random shareholder j votes for the proposal, conditional on the
advisor’s recommendation r and the true state 6:

Privy=1fr=1,0=1] = QT+QSP+Qn%; (IA1)
Privi=1r=0,0=1] = ¢p+ qn%, (IA2)
Prio; =1 =1,6=0] = g+ (1-p) +any, (13)
Privj=1r=0,0=0] = qs(l—p)—i—qn%. (TA4)

First, consider a shareholder with private signal s;. Since his vote affects the decision only when
he is pivotal, he compares E [u (1, 0) |s;, PIV;] with zero or, equivalently, Pr (6 = 1|s;, PIV;) with %,
and votes “for” if and only if the former is higher. By Bayes’ rule,

Pr(PIV;|0 = s;)p

Pr(0=silsi PIVi) = 5 B V6 = 50 p - Pr (PIVII £ 5 (1 = 1)

_ 1
=p> 3
where we used the independence of s; and r from s; conditional on 6: because of independence, v;
is independent from 6 = s; or 6 # s; (i.e., from whether shareholder ¢’s private signal is correct or
not). Therefore, it is always optimal for a shareholder who acquired a private signal to follow it.
Second, consider a shareholder that acquired r. A shareholder compares E [u (1, 0) |r, PIV;] with
zero and votes “for” if and only if the former is higher. Using Bayes’ rule and Pr (¢) = 5 = Pr (r),
we get
Eu(1,0)|r, PIV;] Pr (PIV;|r)
= Pr (0 = 1|r, PIV;) Pr (P1V;|r) — Pr (6 = O|r, PIV;) Pr (PIVj|r) (IA5)
=Pr(PIV;|r,0 =1)Pr(r|0 =1) — Pr(PIV;|r,0 = 0)Pr(r|0d =0).

It is sufficient to consider r = 1: since the model is symmetric, voting “against” is optimal for r = 0
whenever voting “for” is optimal for r = 1. When r = 1, the shareholder finds it optimal to vote



“for” if and only if
Pr(PIViir=60=1) =«

> 1. IA
Pr(PIVilr=1,0=0)1—m — (IA6)
By independence of s;, s, j # ¢, and r conditional on 6,
N -1 N -1
Pr(PIV;|r,0) = Pr Zvj = |r,0 | =P <Pr[vj =1|r,0],N — 1,2> .

J#i

Plugging this into (IA6) gives

1 r 1 N—1
T PGS a5 N-L5) (1A7)

l-7mP(3+% —qlp—3),N—1,52) ~

The intuition for (IA7) is as follows. Consider a shareholder with the advisor’s recommendation
deciding whether to follow it. If g5 > 0, a split vote is a signal that the advisor’s recommendation
is more likely to be incorrect (r # #), since a split vote is more likely when private signals of
shareholders disagree with the advisor’s recommendation than when they agree with it. Therefore,
as long as ¢, > 0 and ¢; > 0, the information content from being pivotal lowers the shareholder’s
assessment of the precision of the advisor’s recommendation. This logic is reflected in the left-hand
side of (IAT7), which gives the ratio of probabilities that the advisor is correct and incorrect: the
first term ({%-) is the prior, while the second term reflects additional information from the fact
that the vote is split.

Finally, consider an uninformed shareholder. Since the event of being pivotal is uninformative
about state 6, such a shareholder is indifferent between voting “for” and “against” the proposal, so
it is optimal for him to mix between the two options.

Therefore, if g, and g5 satisfy (IA7), then voting in the direction of the signal that a shareholder
has (private or advisor’s) is an equilibrium. If (IA7) is violated, there is no equilibrium with a
positive value of the advisor’s recommendation. However, since all these sub-games imply zero
value of recommendation of the advisor, they are not reached on equilibrium path if ¢, > 0. In
particular, whenever V, (¢,,qs) — f > 0, which is implied by any equilibrium with ¢, > 0 (where
Vi (qr, gs) is the value of the advisor’s recommendation to a shareholder), this condition is satisfied.
Therefore, we do not verify (IA7) in subsequent derivations.

5. Supplementary analysis for the proof of Lemma 1.



The solutions to (A7), if they exist, are given by
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Note that qjl (0) = ¢j and q?- 0) = q? for 7 € {r,s}. Since p € (%,1), it is easy to see that
@2 () + ¢ () < g () + ¢t (1) and that ¢} (v) + gl () is strictly decreasing in 9. Each solution
satisfies (gr,qs) > 0 if and only if f + ¢ < 3;:% (c+y) e f<f+ 2(;;%71)#}.

Proof of Claim 1: If f > f, then there is no equilibrium (g,,qs) > 0.

First, since strictly positive solutions (A5)-(A6) do not exist for f > f, there is no equilibrium
(gr,qs) > 0 satisfying ¢, + ¢s < 1. Second, by contradiction, suppose there is an equilibrium

( 0 with _ 1. Then, DEICFEEY o B g () =1f
QMQS) > wit qr + gs = L. en, T = 1—7 and g, (¢) + qs (1}[)) - or

some 1) > 0 and some i € {1,2}. Since ¢7 () +¢2 (¥) < g7 (¥) +4q5 (¢), we have g () +q5 (¥) > L.
This, together with the inequality above, implies

2 2
— 2(1— N-1
Lo 2 |1 f+ o1 + kgt L 20-p) |1 —f+ 252y
= a N-1 _ a N-1
2p — 1\| 4 O 2p—1 \|4 (1 _ne
N2 N2
1 a —1
< 2 1 f+2p 1+2 1/} < 2 1 f+2p%1
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which contradicts Assumption 1 that ¢ € (0,1).

2

. N1
Proof of Claim 2: If 2—8 L iﬁ% <1, there is an equilibrium (¢,,qs) > 0
2p—11\| 4 N1

2
mCy2,

if and only if f € |f.,f), where f_ is given by (A4).
Jq 1



Note that

2 2
N—-1 N-1
s 20 |1 [+ 5 2(1—p) |1 o1 S
qr + q,g - 2p 1 Z - N—1 - 2p 1 Z - N_1 (IAlO)
TCn2 (1-7m)Cx\2,
is strictly decreasing in f. Also, when f = il, the second term is zero and hence, given the

inequality assumed by the claim, ¢% +¢% < 1 for f = f |- Hence, @ +q <1forany f € { il, f)
with strict inequality for f # il. As shown above, (qff,qé’) > 0 for f < f. Hence, there is
an equilibrium (qf,qg) >0if f e [ipf) By Claim 1, there is no equilibrium (g,,qs) > 0

if f>f If f< il, system (A3) has no solution, so there is no equilibrium (g,,qs) > 0 with
gr + ¢s < 1. Finally, (A3) with ¢ + 1 and f + 1 instead of ¢ and f does not have a solution if

f< 2p 7+ 2(p 1)¢ C’N2121 N1-7m)= fi+ 2; If)qﬂ Since v > 0, it does not have a solution

if f< il, so there is no equilibrium (g, gs) > 0 with ¢, + gs = 1 in this case either.

2

. N-1
Proof of Claim 3: If % %— (%) > 1, there exists iz > il such that

WC;T
there is an equilibrium (¢, qs) > 0 if and only if f € [iQ,f>

By Claim 1, there is no equilibrium (g,, gs) > 0 if f > f. Note that when f = f, the two roots
in (IA10) are equal, and hence ¢? + ¢%, given by (IA10), is below one. Also, when f = il, the
second term in (IA10) is zero and hence, given the inequality assumed by the claim, ¢® + ¢® > 1

for f = L. Since qff + qé’ is strictly decreasing in f, there is a unique fl € (L, f) at which (IA10)
equals one (and since f < f, both qi’ and qg are strictly positive). Hence, if f € ( fl f) there is

an equilibrium (g, qs) > 0 with ¢, + ¢s < 1. If f = fi, there is an equilibrium (gr,qs) > 0 with
gr +qs = 1. Finally, if f < f1, then q® +q% > ¢® 4+ ¢% > 1, so there is no equilibrium of type (¢2, ¢%)

or (¢2,40).
Next, consider f < fl. Consider equilibria with ¢, + gs = 1. Define
N1 1—p)@p—1)\ 7
fzzc—l—C’JEQl_N (W(l—p)<( —p)p(Qp— )) —p(l—w)). (TA11)

We next show that if fg < fl, then the necessary and sufficient conditions for equilibrium of the

type (¢t (¥), g} (¥)) > 0 with ¢} (¢) +q} (¥) = 1 to exist (for some 1) > 0) is f € | f2, f1]. To prove
this, note that such an equilibrium exists if and only if f is such that equation g} (v) + ¢! (v) =1
has a solution ¢ > 0 with ¢} (/) > 0 (condition ¢! (¥)) > 0 is implied by it from (IA8)). Hence, 9



must satisfy

+ +
2 |1_(/*5 1fo Si4 < 1ep >, (IA12)
2p —1\| 4 C
TCN2 4
_2
1 AN
. g > 069 <y, (1A13)
(1 - W) CNfl

where the first inequality follows from ¢! (¢) + ¢! (¢) = 1 and

by = 221 ((119)(:’>pl))N21 o S
1= "2 4p? TCNZy = f 21 |

A o (1A14)
wh_?(l —p) <2 (1_7T)CN l+f 2p— 1)
Hence, this system is equivalent to
Yy <Y < iy, (IA15)

Note that ¢, > ¢, & f > f2, given by (IA11). Therefore, if f < fa, there is no equilibrium
(q} (¥),ql (@ZJ)) > 0. We next show that if f € | fg,fl], so that (IA15) is non-empty, such an
equilibrium exists. When ¢ = 9, (IA13) binds and since ¢; < 9, then (IA12) is satisfied and
hence g} (¥,) +qt () < 1 (since it equals the left-hand side of (IA12) when (IA13) binds). When
Y = 1, (IA12) binds and hence ¢} (¢;) + ¢} (wl) > 1 (smce it equals the left hand side of (IA12)
plus a non-negative number). As shown above, ¢} (O) +qL(0) = g% + qs = @+ qg > 1 for f < fi.
Hence, when 1 = max {0,;}, we have ¢* (¢) + ¢} (¢¥) > 1 for f < fi. Since qr (1) —|— ql (v) is
strictly decreasing in v, it must be that 1, > 0 (otherwise, ¢! (v,) +ql (¥},) > ¢! (0) + 4L (0) > 1).
Thus, the interval [max{0,,;},4},] is non-empty and by the intermediate value theorem there
exists a unique ¢* € [max{0,v;},%;,] at which ¢ (v*) + ¢! (¢*) = 1. Note also that for this
¥*, gl (¢¥*) > 0 (and ¢! (¢*) > 0 follows from (IA8)). Indeed, suppose by contradiction that
g (1*) < 0. Since ¢! (0) = g% > 0 for f < f, then by the intermediate value theorem, there exists
Y** € (0,%*] such that ¢} (¥**) = 0. Since ¥** < o* and ¢} () + q! (¥) is strictly decreasing in
B, g (67) + qb (6°) = g (") + ¢ (") = 1, and hence ¢! (") > 1. Since g} (™) and g} (")
satisfy Vs (qr,qs) — ¢ = Vi (qr, qs) — f = ™ and ¢; (**) = 0, we have V; (0, ¢! (™)) = ¢+ ™,
and hence ¢! (¢**) is the equilibrium of the benchmark case with no advisor but with a higher
cost, ¢ = ¢+ ™. Since the cost if higher, it must be that ¢! (¢**) < ¢! (0) = ¢, but then ¢} > 1,
which contradicts Assumption 1. Hence, indeed, ¢! (¢*) > 0. Therefore, there exists an equilibrium
(g} (), g5 (1)) > 0 with ¢} () + g3 (1) = 1 (for some ¢ > 0) if and only if f € [ fa, fi].

Since ¢; = 1, for f = fy, then (IA12) and (IA13) bind for ¢ = v,. Thus, ¢2 (¢,) +¢2 (1) = 1.
By (IA8), ¢2 (¢,) € (0,1), and hence ¢2 (¢;,) = 1 — ¢2 (¥,,) € (0,1). Hence, equilibrium of the type
(a2 (¥),q2 () > 0 with ¢Z (¢) + ¢2 () = 1 (for some ¢ > 0) exists for f = f2. We next prove
that there exists a cutoff level f3 < f, such that equilibrium of the type (a2 (), q? (¥)) > 0 with

@ (V) + 2 () = 1 (for some 1) > 0) exists for f € [fg, f2:| and does not exist for f < f3. To see



this, define

V = min (0, f) + g , . —q; (¢, ,

(f) pefin {q (W, f) + a5 (b, f)} = %[Oﬂphm{ g; (0, f) — a3 (¥, )}
where v, (f) is given by (IA14). Define ® = {f € [0, fo] : V (f) < 1} and note that equilibrium of
the type (¢2 (¢),q2 (¥)) > 0 with ¢ (¢¥)+¢? (¢) = 1 exists if and only if f € ®. Indeed, if V (f) > 1
then 2 (¢, f) + ¢2 (¥, f) > 1 for any ¢ > 0 (since for ¢ > 1, (f), this function is not well defined)
and hence no such equilibrium exists. On the other hand, suppose that V' (f) < 1 and is achieved at

¥* (f). Then g2 (¥* (f), ) + ¢ (" (f), f) < 1. In addition, since ¢y, (f) < 4 (f) for f < fa, then
(IA12) is violated and (IA13) binds for ¢ = 1}, (f), and hence ¢2 (v}, (f), f) + @2 (¥, (f), f) > 1
for f < fy. By the intermediate value theorem, there then exists ¢ € [¢* (f), 4y, (f)] such that

@ (Y, )+ q2 (1, f) = 1. Since (IA9) implies that ¢2 (v)) € (0,1), and hence ¢2 () = 1 — ¢2 (v) €
(0,1) as well, this constitues an equilibrium.

Next, note that V (f) is decreasing in f. Indeed, define the Lagrangian L (f, 1, A, 1) = —q2 (¢, f)—
@ (Y, f) + M+ (g, (f) — ) and note that V (f) = — maxy L (f, %, A 1). By Envelope the-
ovem, V' () = —Ly (f,0", N, 1) = = (g2 (", ) = a2 (", [} + 5", (). Note that u* > 0
according to the Kuhn-Tucker conditions. Because ¢ (¢, f) + ¢2 (v, f) decreases in f for a given 1)
and 9, (f) > 0, it follows that V' (f) < 0. The fact that V' (f) < 0 implies that ® = |:f3, f2:| for

some f3 < fo. Hence, equilibrium (2 (¥),q2 (¥)) > 0 with ¢2 (¢)+¢2 () = 1 exists for f € [fg, fg]
and does not exist for f < fg, as required. Moreover, note that fg >f X This is because, (IA9) does
not have a solution if ¢ > ¢y, < f < f,

Consider two cases. First, if fo < f1, then combining the results above, equilibrium (g, gs) > 0
with ¢ + ¢s < 1 exists if and only if f € <f1, f), equilibrium (g; (¥), ¢! (¢)) > 0 with ¢; (¢) +
¢t () = 1 exists if and only if f € [ f, f1], and equilibrium (a2 (¥),q? (¥)) > 0 with ¢Z () +
q? (¢) = 1 exists for f € [ fa, f2:| and does not exist for f < f3. Combined with Claim 1, this
implies that equilibrium (g, ¢s) > 0 exists if and only if f € [fs, f). Second, if fo > fi, then
equilibrium (g, ¢s) > 0 with g, +¢s < 1 exists if and only if f € ( fl, f), there exists an equilibrium

(g, qs) > 0 with g, + g, = 1 for f = f1, and equilibrium (g? (¥), g2 (¥)) > 0 with ¢? () +¢2 (¢) = 1
exists for f € [ fg, fg} and does not exist for f < fg. Combined with Claim 1, this implies that
equilibrium (g, qs) > 0 exists if and only if f € [min(fs, f1), f). Combining the two cases, we
conclude that equilibrium (g, ¢s) > 0 exists if and only if f € [f,, f), where f, = min( f3, f1).
Since, as shown above, f; > il and f3 > il, then i2 > L’ which proves Claim 3.

6. Supplementary analysis for the proof of Proposition 3: Properties of (A16).
Let us fix fee f and vary 7. Recall from Lemma 1 that equilibrium with complete crowding out

exists if and only if f < f = 2” ic le., ™ > % + % (p — %) The derivative of the left-hand side of
(A16) in 7 is:

N N
dpa
2 > P(pe,N,k)—1+ (2m— 1) = > Py(pa, N, k) >0,
k=23 k=5



since Z}iV:M P (paa N, k) > %? Zi\[:w Pq (paa N, k:) >0, and % > 0. Indeed’ Ziv:@ P (paa N, k:) >
2 2 2
3 because Zsz% P (pq, N, k) + Zsz% P(1—pq,N,k) =1and P (ps, N, k) > P (1 —ps, N, k)
for pg > % and k > N. Second, ZkN_M P, (pa, N, k) > 0 for p, > %, as shown in the proof of Part
-2

1. Finally, Cfip; > 0 follows directly from (A14). Therefore, the left-hand side of (A16) is strictly
increasing in 7.

Note also that the advisor’s presence strictly decreases firm value for 7 — %—i— £ (p - f) Indeed,
in this case, p, — p§, so we obtain

N
2r—1) > P(p5Nk)—7 < Z (pi, Nk) —1e1<2 Z (ps, N, k),
k:% N+1 N+1

which is true, as just shown above, since pj >
strictly increases firm value. Indeed,

. Finally, when m — 1, the advisor’s presence

D=

1|1 2f \" 1 |1 Noap— 1) TF
i = — —_— — —_— 2 2 = *
A Pe =5t s “ 2\ (CNl c ) Po
N-—1

so the left-hand side of (A16) converges to

N N
S <1impa,N,k) 1> Y PNk -1
i T —

because ZQ_M P, (¢,N,k) >0 for ¢ > %, as shown in the proof of Part 1.
- 2

7. Supplementary analysis for the proof of Proposition 5.

7.1. Proof that when f = il, firm value is strictly higher in equilibrium with
incomplete crowding out than in equilibrium with complete crowding out.

To see this, consider any equilibrium with p, > % and pg < % Since Q1 (¢r,4s) = P(pa, N —
1,%), Q2 (qr,qs) = P(pa, N — 1, %) and since p, > % and pg < %, we have p, = ¢ (1) and
pa=1— ¢ (Q2), where @ is given by (A12). According to (A10), firm value is

U (0, Q) = Y4 v (TP (9 (@1), N k) + (1 = m) P (1= (Q2), N, k) —
=Y N1 (WP( (), N k) = (L=7) P (p (D) ,N,k)) + 5 —
=mf () -1 —7)f(Q)+5-m,

1
2

where f (z) = Z]kv_w P (¢ (x),N,k). In equilibrium with complete crowding out and f = f ,
- 2

. 2f,
have p, = % + ;QT > %7 pd 1 - %QT < %7 and (accordlng to (Al)) 91 (%‘7 ) Q2 (QT7 ) 1 —

Q,. Consider Q1 = Q, + 5= 15 and Qp = Q, + 5 15 with € = (3777 — f) 7 > 0- Note that
™ — (1=m)Q = 2f, and 7y + (1 —7m) Ry = G5, ie, Q1 and Qy satisfy (A2). Hence, for

f=1r L equilibrium with incomplete crowding out is characterized by probabilities of being pivotal




Q1 and Q. We next prove that U(Ql,ﬂg) = U (Q 4 217T 556, Qp + 5 15) > (7((27,,(27,). Indeed,

function U (z) = U <Q + 2 Ew, Q4 5 ) for > 0 is increasing because

~ m(l—m 1—7 T T(l—m7 Ot
U'le) = 2(7r—1)(f/<QT+27T—1x>_f/<QT+27T—1x)>:_ 2(7r—1)/Q L I Wy >0
r+ —Tx

2r—1

by Auxiliary Lemma Al. Hence, indeed, when f = f 1 firm value is strictly higher in equilibrium
with incomplete crowding out than in equilibrium with complete crowding out.
7.2. Comparison of 7 and 7. Simplifying,

1 = No1o N
P35 N 150 =0, (34 55) (3—50)) © =2 N ()7
PN 125 = o2,

and hence

1
2p(1 N-1 1 1 N-1)
P(TN_LT)_P<§+W>N_1’T)

Plugging in p§ = (p — %) q5 + % =A+ % into (A20), we get 7 < 7 if and only if

(% 1)_2531 Ek N“P( +ANk)

<

Furthermore, from the indifference condition in the benchmark case, P (% + AN -1, %) = 2321,

and hence, 7 < 7 if and only if

Z]kV:%P(% Q\ﬁ N k) — Zk N+1P( +AN]£)

< .
%,N—L%)—P(%jtmw—l,%) SPAN-LE P (§+A’N—17%)

P(
Consider function
L(z)

3N =15 = P e N1, 552)

g(z)=

P
where L (z) = Zk N P (z,N,k)— 3 is the same as defined in the proof of Lemma A3. Then, the

above inequality is equivalent to g (5 m) <g (5 + A). Differentiating,

(2 EOEGN L) Pl
g (2) (PN 10

Using the expressions for L' () and P, (z, N — 1, %-1) in (IA31) and (IA32) in the proof of Lemma

~ 1, %)) + P (2, N - 1, Y2) L (2)

P (z, N —1,551))"

10



A3, it follows that the sign of ¢’ (x) coincides with the sign of

é(m)zN(P@,N—LN;l) —P<x,N—1,N2_1>> Wb ($_%)L(x).

Note that
~ - z—1 7 (N-1)(z—2
7 (#) = NPy (e.N —1,252) - (8 1) [25] L) - ) o)

7:1:)+2(x 1

z(1 75)2
=—(N-1) TR L(z)<0

Since g (l) =0,g(z)<0forze (l ) Therefore, g (x) is strictly decreabmg inx € (l 1) Hence,
7r<7r<:>g<2—|— f) ( +A) is satisfied if and only if 3 5+ f > 1 stAs AL \F Note

also that A < m < 7 < 1, as follows from (A20). Hence, 1f A< W’ then #<7and 7 <1, so
the advisor improves the quality of decision-making compared to the benchmark case if and only if
T>7 If A> \F then # > 7 and 7 > 1, so the advisor never improves the quality of decision-
making. Hence, in both cases, the advisor improves the quality of decision-making compared to
the benchmark case if and only if 7 > 7.

8. Proof that the advisor does not benefit from adding i.i.d. noise to its recom-
mendations. Consider the following extension of the model. Given the advisor’s signal r, the
signal that shareholder ¢ observes is:

_— T, with prob. 1 — ¢,
‘| 1—r, with prob. ¢,

for e € [0, %] Signals 7; are independent across shareholders, conditional on r. If € = 0, the model
reduces to the basic model in which all shareholders observe the same recommendation.

By the same logic as in the basic model, at the voting stage, shareholders that acquired a certain
signal must vote according to the signal. Consider the information acquisition stage. The values of
signals are:

VS(QMQ& ) = (p ) (ﬂ'Ql (QT gs,€ )+(1 _7T> Qo (QT7QS75))
(IA16)
Vr(QTaQSa ) (1 _25) (ﬂ'Ql (QT ds, € ) (1 —7[') 92 (qrﬂqS’g))

where the probabilities of a split vote conditional on the advisor being correct and incorrect are,
respectively,

0 (4r,45:6) = Pv-1(¢r (L =€) +asp +qng) = Pyor (5 + %5 (1 —2¢) + 45 (p— 3))
=0 (QT (1 - 25) QS)O) (IA17)
0 (¢r,qs,6) = Pv-1 (e +qsp+ @nz) = Pvo1 (3 -5 (1—28) +4s (p— 3))
= Q9 (qr (1 —2¢),4¢s,0)

where Py_1 (z) = P (as, N -1, %) and g, = 1 — ¢, — gs. Hence,
‘/S (QT7 qs7€) = ‘/S (q”’ (1 - 25) s 0) )

IA18

Vo (g, :2) = (1= 22) Vi (g (1= 22) ,0,,0), (IA18)

11



where V; (¢r,qs,0) = V; (¢r, qs) are the values of the signals in the basic model with e = 0. Denote
gt (g, f) and ¢* (e, f) the equilibrium fractions of shareholders acquiring the advisor’s and private
signal, respectively, given € and fee f.

For simplicity, we assume that c is sufficiently large, so that at least some shareholders will
remain uninformed, i.e., ¢ (&, f) + ¢ (g, f) < 1 (this restriction is analogous to restriction ¢ > ¢
in Assumption 2 of the basic model, which guarantees, according to the proof of Lemma A3, that
there is no equilibrium with ¢, + ¢s = 1). Then, the following three cases are possible:

(1) g7 (e, f) >0, g5 (e, f) > 0, requiring V(g (e, f) ,q5 (e, ) ,e) = ¢, Vi (a7 (e, f) a5 (e, f) ,€)
(2) 47 (e, f) =0, ¢; (¢, ) > 0, requiring V (¢; (¢, f) . ¢5 (¢, f) . €) = ¢, Ve (47 (€, f) , 45 (€, f) ,€)
(3) g7 (e, f) >0, g5 (e, f) = 0, requiring V (g (e, f),q5 (e, f) &) < ¢, Vi (qr (e, f) a5 (e, f) ,€)
Hence, (IA18) implies that, respectively, either
(1) VS(q: (57f) (1 _2€)aQ; (Evf)) =G V;”(Q: (evf) (1 _25)7@1;‘( (Evf))
(2) Valgr (e, f) (1 = 2¢),¢5 (&, f)) = ¢, 47 (&, f) (r (1 = 2¢) , G5 (&, f)) 25,
(3) Vs (g (e, /) (1 =2¢),q (e, f)) < ¢, Vi (g7 (e, f)(1—2€) qs (e, f))= TR
This, in turn, implies that ¢* = (1 — 2¢) ¢ (e, f) and ¢* = ¢} (¢, f) will form an equilibrium (of
the same type) in the model with ¢ = 0 and fee 1—425 (¢r* < 1 directly follows from ¢ (e, f) <1
since 1 — 2e < 1). Hence, the advisor can achieve exactly the same profits by setting ¢ = 0 and fee
1%% (and perhaps even higher profits by setting a different fee).Therefore, the advisor can never
strictly benefit from adding i.i.d. noise to the signals distributed to shareholders.

Intuitively, when the advisor adds noise to its signal, two effects act in opposite directions. The
first, negative, effect is that given the same probabilities of being pivotal, noise € > 0 decreases
the shareholder’s value from buying the advisor’s recommendation because the signal now has a
lower precision. This is captured in the term (1 — 2¢) of the second equation of (IA16) and requires
the advisor to decrease the fee by a factor (1 — 2¢). The second, positive, effect is that given the
same fraction g, of shareholders subscribing to the advisor, the probability of each shareholder
being pivotal is higher when € > 0, because shareholders subscribing to the advisor will not always
vote with each other. This allows the advisor to capture a higher fraction of shareholders while
keeping their probability of being pivotal the same. This effect is captured by terms (1 — 2¢) in
each equation of (IA17). The two effects fully offset each other.

Al

Ve
Ve
f

| A

or

9. Auxiliary Lemma A1l. Function f(x) = Z]kv_w P(p(xz),N, k), where ¢ (x) is defined by
- 2

(A12), is strictly decreasing and strictly concave.
Proof of Auxiliary Lemma A1l. It will be useful to compute the derivative:

1
¢ (z) = — N1 , (TA19)
CN2 1 (N —=1)% ()
where
N-3 2
N-—1 1 " N—-1
T
Y (z) = N1 i N (TA20)
Cn2y Cn2y



The first derivative of f (z) is

since ¢’ (z) < 0 and Z’]f\[_ﬁ P, (g,N,k) > 0 for any ¢ > 3, including ¢ = ¢ (z). The former follows
-2

N—-1
from (IA19). The latter follows from Ziv_ N1 Py (g, N k) =—>",2y P;(¢,N,k) and P, (¢, N, k) =
- 2

P(q,N,k) % < 0 for any k < % because ¢ > % Therefore, f (x) is strictly decreasing. The

second derivative of f () is

do\? [ & Lo | &
r@=(E) | X rae@nn| 95 Y Ae@.xm
k=2 k=2

Since N: P,(q,N,k) =0 and N: P,(q,N,k)=0,
k=0"'1q k=0 *aq

7@ = (%) (S Pulo@ . N0) - £ (S5 Rl (). 500)
S —— (S5 Pulo@) N0 ) = e (S5 o 0) M) )

2
(2 ) v-12utap O, (N—1)()®

Plugging in P,, P, and simplifying,

N—-1

(szﬂ)Q (N =19 (@) f" (2)

N-L k—No(z) )2 _ N1 k—No(x
= —Zkio P(p(z),N, k) [(w(;,;)(l“"é(i))) - ¢(];)2 - (1i(f))2 + Oy (N = Dy () <<p(z)(1<pg(o()x))):| :

Next, we can calculate ¥’ (z):

Thus,

N-1

e k=No@) \° & N-k 1 (N-3 1 _ k—Ne(x)
220 Pl (), N k) [(w(w)(l—s@(:ﬂ))) o e et (P sy — N ) (w(ﬂc)(l—w(w)))]
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Multiplying by (¢ (z) (1 — ¢ (2)))*:

No1\ 2
_(chl) (N =129 (@) (0 (2) (1 — 9 (@) 1" (2)

N1 B B _ (TA22)
=zkz(>P<q,N,k>((k<kN’2 b0 -9 - (V W)zm

+2010 (M3 — (N - 2)q (1 —q))

where we denote ¢ () by ¢ € (%, 1). It follows that f” (z) < 0if L(g) > 0 for any q € (%, 1). To
prove it, denote
Cla.k) = (k=Ng)’~k(1—q)* = (N —k)¢’+C(k—Nq)
k(k—1)—(2(N—-1)q—-C)k+ N (N —1)¢* - CNg,

where C = % (%2 — (N —2)q(1 —q)). Then,

Z

—1

L@=Y P(¢,N,k)k(k—1)—(2(N—-1)q—C Z (¢, N, k) k+(N (N —1)¢* — CNgq) > P(g,N,k).

M‘
‘2

||
o

i
)
iy
o

Consider the first two terms:
1. Term 1:

N-1 _ N—-1 _
Yo F(k=1)CRe" (1 =)™ = 0,2 k (k= 1) gt (L - ™"
N—1__
=N(N-1)¢®Y, %y P, N=2,m)=N(N-1)¢Pr[k < L2k~ B(N-24q).

2. Term 2:
N—1 _ N-1 _
Tilo kORe* (1= 0" = 52 ke (- 0™ (IA23)
N-—-1
<Zk o Plg 7N—17k)) =qNPr[k <87 —1k~B(N - 1,9)].
Hence,
Lo — (v - )qPr[kS Nt =2k ~ B(N —2,q)]
~(2(N-1)g [k:gN— Lk~ B (N —1,q)]
+((N—1)q— )Pr [k < N3tk ~ B(N,q)] .
Note that No1 N+l N+1
Pr[k< stk ~B(N,q)|] = L_q (%5 i J)V’l
Prlb < 2L Zfk~ B(N - 1,q)] =L (5 7)) (TA24)
Pr [k < 82 —2lk ~ B(N - 2,q)] = 1, (52, 252),
where I1_, (+) is the regularized incomplete beta function. According to the property of the regu-
larized incomplete beta function, I, (a,b+ 1) = I, (a,b) + ﬁ, where B (a,b) = % is

14



the beta function. Hence,

N+1 N-1
N+1 NA41\ _ N+1 N-1 (1—q) 2 q 2
Lo (%54, %50) =L (F5 75 )JF%E&%I{TA) (1A25)
+1 N-3
+1 N-1\ _ N+1 N-3 (1—q) 2 q 2
Lo (575, 557) = hig (555, % )JF%,%(TJ’T—«%)

Plugging into the expression for %:

MR B(M AR N B(RE )
Dividing by (1 — q)% q¥ and simplifying,
L(q) g(N —1)! qg(N —1)!
= 2¢—1)—C .
Nil N vy (24 N-1/N_1\\(N-3
(1—q) 2 C]TIN (T)' T)! 2 ( 2 )'( 2 )!
Hence,
L) (252 ) (552 )(29-1) _
DRI = 00 -1 = 3 (50 -2 (V -2 (1-0))
(1-9)"2 ¢ 2 N! L@ (M52 (=1 Y 2g- 1) (V1) (IA26)
_ 4 2 4 2 (RN EFN2-1)(N-1) o
=379 N9t NI < (i—q)NTfqu_HNm =2¢° —2q+ 1.

Since 2¢* — 2¢ + 1 > 0, we conclude that L (¢q) > 0 for any ¢ € (3, 1). Therefore, f” (z) < 0, which
completes the proof.

10. Auxiliary Lemma A2. Function f(x), defined by (IA34), is strictly concave.
Proof of Auxiliary Lemma A2. Differentiating f (z) and using the definition of f (),

f'(@) = f" () = 2¢' () — 29" ().

Using f” (x) from the proof of Auxiliary Lemma A1 above, in particular, expressions (I1A22), (IA26),
(IA19), and the derivative of (IA19), we can write

(2¢ ()* — 2¢ (z) + DN 2 zy/ (z)

+ N—1 T N-1

P (2) =~

2p (@) =D @)1 -9 @) (Cy2 (N=-1)(2)? Cy2 (N1 () Cyy(N-11 ()

N1
Multiplying both sides by (Cy2, (N — 1)1 (z))?, using (IA21), (IA20), and (A12) and simplifying
gives
N -1 T

A1 2 i _
(@nw-0v@) o= T <

15



since @ () € (%, 1). Therefore, f () is strictly concave.

11. Lemma A3 (comparison of shareholder welfare across equilibria). Suppose that
c € (¢,¢), where ¢ is defined in the proof. Then, in the range f € [L f), all equilibria can be ranked
in their shareholder welfare (expected value of the proposal minus information acquisition costs).
Specifically, there exist three equilibria, with equilibrium (a) having the highest and (c¢) having the
lowest shareholder welfare: (a) equilibrium with incomplete crowding out of private information
acquisition and g, < (2p — 1) qs, given by (A5) in the Appendiz; (b) equilibrium with incomplete
crowding out of private information acquisition and ¢, > (2p — 1) qs, given by (A6) in the Appendiz;
(¢) equilibrium with complete crowding out of private information acquisition: qs =0 and q, given
by (18). Equilibria (a) and (b) coincide when f = f.

When f = f, there exist two equilibria: (a) equilibrium that is equivalent to the benchmark
case, qs = q5, ¢r = 0, and (b) equilibrium with complete crowding out: gs = 0, ¢, € (0,1), and
equilibrium (a) has higher shareholder welfare than (b).

Proof of Lemma A3. We start by defining ¢ in the statement of the lemma. Consider (¢%,¢%)
given by (A5) and define

2 2
N-T N1
2 1 [+ 2(1 - 1 = —
S(fac)E‘J?J”J?:Q?l = +2(_]19) Tl
p mCN2 P (1—m)Cxy2y
Consider the following function of ¢:
S(c)= max S(f,¢), (IA27)
felf,(e).f(0)]

N1 _ _
where f, (¢) = 555 — 21N (1 —m)Cp2 and f(c) = %’;j ¢, as defined before. We show that S (¢)
is strictly decreasing in c. Indeed,

N_1 \ N—1
2e_21-N(1-m)C) 2
S(fl(c),c)_ﬁ%l }l_<2p1 CTA NI1 ) 7
Nt . (1A28)

For any c, one of three cases must hold: (1) S(c) = S <f1 (c) ,c); (2) S(e) = S(f,c) for some

fe (il (c) ,f(c)); (3) S(c) = S(f(c),c). As clear from (IA28), S (i1 (c),c) and S (f (c),c),
corresponding to cases (1) and (3), are strictly decreasing in c. In case (2), i.e., when (IA27) reaches
the maximum at an interior point f* (c), we can apply the envelope theorem: S’ (c) = % < 0.
Together, this implies that S (c) is strictly decreasing in c.

Note also that when ¢ = ¢, defined in (7), then S (f (¢),c) = 1. Hence, S (c) > 1. In addition,
when ¢ = ¢, defined in (7), then f(¢) = £, (€), and hence S = S(f(@,e) =0. Since S(c) is
strictly decreasing in ¢, there exists a unique ¢ € [¢,¢) at which S (¢) = 1, and S (¢) < 1 for any
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¢ € (¢,¢). To sum up, we define

where S (c) is given by (IA27).

2

. N1 )
Suppose that ¢ € (¢,¢). Then - (flJr?\?_ll) = S(fl,c) < S(e) < 1, and

=

wCNfl

hence f = f, according to (A8). According to the proof of Lemma 1, there exists an equilibrium
(¢r,qs) > 0if and only if f € [f, f). Let us find all such equilibria. Since S (¢) < 1, then ¢2+¢¢ < 1
for any [ € u,f) Therefore, ¢° 4 ¢% < ¢* + ¢% < 1. In addition, (¢2,¢?) > 0 and (qg,qg) >0
because f < f. Thus, both equilibria (A5) and (A6) exist. Since ¢! () +q! (1) is strictly decreasing
in ¢ and g, (0) + ¢; (0) = g + ¢ < 1, we have ¢ () + a2 (¢) < ¢z (¥) + g5 () < 1 for any ¢ >0,
where (qﬁ (), q: (w)), ¢ = 1,2, represent potential solutions for ¢, + gs = 1 and are given by
(TA8) and (IA9) in the Internet Appendix. Therefore, there is no equilibrium with ¢s + ¢, = 1
when f € [ f, f) Thus, in addition to equilibrium with complete crowding out, there exist exactly

2p
7 2p—1

two other equilibria when f € M, , f), and these equilibria feature incomplete crowding out with
¢r +qs < 1: (A5) with ¢ < (2p — 1) ¢ and (A6) with g7 > (2p — 1) ¢?.

The expected welfare of a shareholder is the expected per-share value of the proposal, U (g, gs),
given by (A10), minus the expected information acquisition cost:

N
W(ga) = 3 (P (pasN,k) + (1= ) P(pas N.K)) — 5 — g — guc. (1A29)

k=10H 2

We next rank these three equilibria in shareholder welfare for f € M, f) and show that the
equilibrium with incomplete crowding out of private information and ¢. < (2p —1)¢s has the
highest shareholder welfare, followed by the equilibrium with incomplete crowding out of private
information and ¢, > (2p — 1) ¢s, which is followed by the equilibrium with complete crowding out
of private information.

First, we show that the equilibrium with incomplete crowding out of private information and
¢ > (2p — 1) g5, denoted (%, ¢%), has lower shareholder welfare than the equilibrium with incom-
plete crowding out and ¢, < (2p — 1) ¢s, denoted (g2, ¢%). As shown above, g, +¢s < 1. Using (A9),
we get ¢, = pg — pg and g5 = pa;;’ffl, and plugging these into (IA29), W (g,,¢qs) can be rewritten
as

5 <wP<pa,N,k>+<1—w>P<pd,N,k>>—(f+ c >pa—< ‘ —f)pd—;+ ¢

M 2p—1 2p—1 2p—1
Using (A2),
N N 1 c
W(qT7QS):7T Z P(paaNak)_lea +(1_7T) Z P(pdank)_QQPd _§+2p_1
= =

According to (A2), (A3), and (A9), pa, 21, and Qy are identical in both equilibria and pg(¢?, ¢%) =
1—pa(q?,q¢%) < % Therefore, to show that W (¢%, %) > W (g2, ¢%), it is necessary and sufficient to
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show that for pg > %

N
> P(pa, N, k) — Qopg > Z (1= pa, N, k) — Q2 (1 — pg) .
= N1 N+1

2

Using 30 i P(1— ¢, N, k) = SN v P(¢.N,N—k) = 1 — 3~ v P(q,N,k) and Qp =
2 2 2
P(pg, N — 1, %), this is equivalent to

N
1 1 N -1
N1

2

Denote the left-hand side and the right-hand side by L (pg) and R (pg), respectively. Differentiating
the left-hand side of (IA30),

L (z) 222\;% P, (z,N,k) = Zk o Pe(x, N k)= 1 e (Zk o P(x,N,k) (k—Na:))

z(l—x) (Zk20 kP(LL',N, k) —NQZ‘ZIEP(I,]\L k))

N-1

Note that ), 2, P (z,N,k) = 11, (%, %), where I, (a,b) is the regularized incomplete beta
function. In addition, according to (IA23) and (IA24) and (IA25) in the proof of Auxiliary Lemma
Al

2

—1

N N+1 N-1 N+1 N+1\ (1-2)2 25
k_okp(waN>k):N33[1x<2,2>:N1‘ le( 9 ' 9 >_Nle(N2+1,N21) ’

where B (a, b) is the beta function. Hence,

Ve L) 2T (—a)a)"F N N1
:E(l—:n)L(w)—NxNng(Nglegl)— (%)1(%)' —N:n(l—x)P<:cN 172 >
(IA31)

Differentiating the right-hand side of (IA30),

R’(m):Px(:z:,N—l,b)(:Jc—f)—i—P(:L‘N—l NoL)
— Nol _(N-1)z _ (N-1) z—1)?
<P(J:,N—1,T’1)N:L’(x).

(IA32)

Since L (%) =R (%) =0, it follows that L (z) > R (x) for any = > % Hence, indeed, W (¢2,¢%) >
W (g7, q8)-

Second, we show that the equilibrium with incomplete crowding out of private information and

> (2p — 1) g5, denoted (¢, ¢%), has higher shareholder welfare than the equilibrium with complete

crowding out of private information, denoted (gy,0), whenever the two co-exist, i.e., f € [f, f).
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Consider function ¢ (z) € ($,1) defined as the higher root of z = P(¢ (z),N — 1, %) and given

by (A12). Since 2 = P( as N — 1,%), Qo = P(pd,N— 1,%), and since p, > % and pg < %
in both of these equilibria, we have p, = ¢ (1) and pg = 1 — ¢ (Q2). Plugging these expressions
for p, and pg, we can re-write (IA29) as

Zi\;%(WP((p(Ql)vN?k)"i_(l_W>P(1_W(Q2)VN ) —qrf —qsc

b
= S s (TP (), N K) — (1= m) P (), N, ) + % Pegf gl

N-1
where we used Eff:% P(1—z,N,k)=>,2, P(x,N,k) =1 —Z]kvz% P (z,N,k) to get to the
second line.
For equilibrium (g2, %), let us plug ¢, = pa —pa, ¢s = %, Pa = (1), and pg = 1—¢ (22)
into (IA33). Then, using (A2) and simplifying, we can write shareholder welfare W (¢%, ¢}) as the
following function of €2y and Qs:

W (01, 9) = nf () — (1 =) (@) + 5 —

where

~ N
For= 3 Pl vk - (vl ;) (134

and y and Q9 are given by (A2).

Similarly, for equilibrium (¢¢, 0), let us plug ¢, = pa—pd, ¢s = 0, pa = ¢ (1), and pg = 1—p (Q2)
into (IA33). Using the fact that in this equilibrium, Q; = Qo = Q, = 2f and simplifying, we can
write shareholder welfare W (q¢,0) as W (2, Q,), where Q, = 27?—{1

Note next that Q1 = Q, + 5=7¢ and Q2 = Q, + 575, where ¢ = (¢35 — f)507 > 0
since f < f. Thus, to prove that W(qff, qg) > W(q5,0), it is necessary and sufficient to prove that

W (Q + e, Q) + 5 15) > W (Q,,Q,). Define function W (z) = W (QT + T, Q + ﬁx)

2r—1
for z > 0. Differentiating,

o T(l—m) (5 1—7 -, P (1= /Qr—k%ﬂlx .
- QT‘ — Qr = —_—-—— .
)= 51 (f ( Tor %) S\t 21 Joiame, (v) dy

Auxiliary Lemma A2 shows that function f (-) is strictly concave, and hence W’ (z) > 0 for any
x > 0. Thus, W(Q + e, QO + 52 e ) = W) > W(0) = W (Q,Q,), which proves the
statement.

Combing the two results above, we can conclude that when ¢ € (¢,¢€) and when f € [f, f),
multiple existing equilibria rank in shareholder welfare in the following way: The equilibrium with
incomplete crowding out of private information and ¢, < (2p — 1) ¢s has the highest shareholder
welfare, followed by the equilibrium with incomplete crowding out of private information and ¢, >
(2p — 1) g5, which is followed by the equilibrium with complete crowding out of private information.

Finally, when f — £, the equilibrium (g%, ¢%) converges to equilibrium gy = 45, ¢ = 0, and the
equilibrium (qf?, qg) converges to equilibrium with complete crowding out, gs = 0, ¢ € (0,1). By
monotonicity and the welfare comparison above, it follows that when f = f, the first equilibrium
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has higher shareholder welfare than the second.

12. Proof that the model is equivalent to a more general setup with « (1,1) —u(0,1) =
u (0,0) —u (1,0)

Suppose that v (1,1) =« (0,1) =« (0,0) —u (1,0) = 1. We show that shareholders make exactly
the same information acquisition and voting decisions as in the current setup.

1. Same voting decisions. Whenever a shareholder decides how to vote, he votes “for” if and
only if his utility from voting “for” is greater than his utility from voting “against” conditional
on the event of being pivotal and whatever information he knows. Denote this information set I;.
The shareholder’s utility from voting for minus his utility from voting against conditional on this
information set is

Pr (0 = 1|1,:) (u(1,1) — u (0, 1)) + Pr (0 = 0|Ipi) (u (1,0) — u (0,0))
= Pr (9 = 1’Ipw) —Pr (9 = O’Ipw) s

which is the same as in the basic model. Hence, given the same information acquisition decisions,
shareholders make the same voting decisions.

2. Same information acquisition decisions. Shareholder ¢’s vote only makes a difference only
if the votes of other shareholders are split. Denote this set of events by PIV;. Let us find the
value of any signal to the shareholder. Denote the signal acquired by the shareholder (private or
advisor’s) by S;. If S; = 1, then by acquiring the signal, the shareholder votes “for” for sure, instead
of randomizing between voting “for” and “against”. Hence, conditional on S; = 1 and on being
pivotal, his utility from being informed is

Elu(1,0)+u(0,0)|S; =1,PIV;] Eu(l,0)—u(0,0)|S; =1, PIV;]

Eu(1,0)|S; = 1, PIV}] — . _ ;

Similarly, conditional on being pivotal and the signal being S; = 0, the shareholder’s utility from
being informed is
Elu(1,0)+u(0,0)|S; =1,PIV;] Eu(0,0)—u(1,0)|S; =1, PIVj]

E[u(0,0)|S; = 1, PIV}] — . _ .

Overall, the shareholder’s value of acquiring the signal is

Pr(S; = 1) Pr (PIV}|S: = 1) E[u(l,@)fu(o,g)|S¢:1,P1Vi]
Ef[u(1,0)—u(0,0)|S;=1,PIV;
— Pr(S; = 0) Pr (PIV;|S; = 0) Elu:0)=u(00) L

Since, by assumption, u (1,1) — % (0,1) = 1 and » (1,0) — « (0,0) = —1 and are the same as in the
basic model, the value of any signal to the shareholder is the same as in the basic model, and hence
the shareholders make the same information acquisition decisions.

13. Supplementary analysis for the proof of Proposition 8.

To prove that lim;_,o 7* (t) = 1, we prove the auxiliary result that R’ (7) is bounded away from
zero for 7 in the neighborhood of 1.

To prove this property, we first prove that R () is strictly increasing in 7. The envelope theorem
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implies that at any point at which R (7) is differentiable,

gy
on

R (m) = Nf* () o (f* (7)), (IA35)
where f*(7) denotes the fee chosen by the advisor when the precision of the signal equals 7. If,
given m, the equilibrium features complete crowding out of private information acquisition, then
g (f* (), ) is given by (13), so
i N1
0qr 4 f*(m)

e o PV e o

(IA36)

If the equilibrium features incomplete crowding out of private information acquisition, then g, (f* (7), )
is given by (A5), so

2 2

(f*<7r>+2;_1 ) N ( 2;_1—f*<7r>) v

N—-1 N_1

nC 2 - p)

(V-1 S (1 () m) = S v Coron, - (1437)
s

2 2
- (f”fv) e yi- (“’) |
mCy 2, (1-m)Cy 2,

Since f* () > 0 for any m € (3,1), (IA36)~(IA37) imply that % (f*(m),m)>0at any 7 € (3,1)
at which R () is differentiable. Thus, R’ (7) > 0 at any m € (3, 1) at which R (r) is differentiable.
In addition, at any point 7 at which R (7) is not differentiable, it cannot be decreasing, since for
any such 7 the seller can choose the fee that is optimal for m — & for infinitesimal positive € and
achieve higher revenues. Therefore, R (7) is strictly increasing in 7w € (%, 1).

Next, we prove that R’ (7) is bounded away from zero for 7 in the neighborhood of 1. When 7 is
close enough to 1, (A3) has no solution, and hence equilibrium cannot feature incomplete crowding
out. In equilibrium with complete crowding out, R’ (7) is given by (IA35)—(IA36), so to prove
that it is bounded away from zero, it is sufficient to prove that f* (7) is bounded away from zero.
Suppose this is not the case, that is, lim,_,; f* (7) = 0. Since ¢, < 1, this implies lim,_,; R (7) = 0.
This, however, is not possible since R () is strictly increasing, as shown above. This completes the
proof of this statement.

=

B. Analysis of regulation
B.1. Litigation pressure

Suppose that a shareholder gets an additional payoff A > 0 if it subscribes to and follows the
advisor’s recommendation. Given ¢, and ¢s, the gross value to a shareholder from acquiring a
private signal and the recommendation of the advisor is Vs (¢, ¢s) and V; (g, ¢s) + A, respectively.
As before, the value from staying uninformed is zero. Therefore, for a fixed fee f, the game is
identical to the subgame of the basic model with fee f — A. The equilibrium probability that
a shareholder buys and follows the advisor is therefore given by ¢, (f — A), where ¢, (+) is given
by (14). Specifically, if f < f 4+ A, the equilibrium features complete crowding out of private
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information acquisition (g, = ¢ (f — A) and ¢s = 0), while if f € [f + A, f + A), it features

incomplete crowding out (¢, = ¢~ (f — A) and g5 > 0). Since ¢, (-) is decreasing in fee f, for any
fee f, the demand for the advisor’s recommendation is higher than in the basic model. The advisor
responds to the increased demand by increasing its fee.

The next proposition summarizes the effect of an increase in regulatory pressure A on the
informativeness of decision-making:

Proposition B.1 (litigation pressure). A marginal increase in A:

1. decreases firm value if the equilibrium features incomplete crowding out of private information
acquisition (i.e., equilibrium fee exceeds f+ A);

2. does not affect firm value if the equilibrium features complete crowding out of private inform-
ation acquisition and limit pricing (i.e., equilibrium fee equals f + A);

3. increases firm value if the equilibrium features complete crowding out of private information
acquisition and unconstrained maximization (i.e., equilibrium fee is below f+ A).

Proposition B.1 suggests that greater litigation pressure is a delicate issue. It increases the de-
mand for the advisor’s recommendation for any quality of the advisor’s recommendation, which has
two effects. On the one hand, it increases the incentives to vote informatively. On the other hand,
it shifts the incentives from doing proprietary research to following the advisor’s recommendations.
As a consequence, the total effect on the quality of decision-making depends on the quality of the
advisor’s information. As the basic model shows, if the quality is low, there is overreliance on the
advisor’s recommendation and inefficient crowding out of private information production. In this
case, higher litigation pressure leads to even more inefficient crowding out of private information
production, which reduces the quality of decision-making. In contrast, if the quality of the ad-
visor’s recommendation is high, there is underreliance on the advisor’s recommendation, because
the profit-maximizing advisor prices information so as not to sell it to all shareholders. In this
case, greater litigation pressure increases the quality of decision-making by increasing the fraction
of shareholders who follow the advisor instead of voting uninformatively.

B.2. Reducing proxy advisory fees

Consider the effect of a marginal reduction in the fee charged by the advisor from the equilibrium
f* to a lower level. As the next proposition shows, whether such a reduction in market power
is beneficial depends on the equilibrium information acquisition decisions by shareholders, and
in particular, on how much private information they acquire. To see this, suppose, first, that
given the equilibrium fee f*, shareholders do not acquire any private information. In this case, it
is optimal (for the quality of decision-making) that more shareholders rely on the advisor, since
following the advisor dominates uninformed voting. Therefore, if complete crowding out of private
information acquisition occurs in equilibrium, a marginal reduction of the advisor’s fee increases
the informativeness of voting. In contrast, if the equilibrium features incomplete crowding out of
private information acquisition, a reduction in the advisor’s fee has a negative effect of crowding out
some of this private information acquisition. By the same logic as in Proposition 3, this is inefficient
and lowers the quality of decision-making. The following result formalizes these arguments:
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Proposition B.2 (restricting market power). A marginal reduction in the advisor’s fee in-
creases firm value if equilibrium features complete crowding out of private information acquisition,
but decreases firm value if equilibrium features incomplete crowding out of private information ac-
quisition.

Proposition B.2 implies that restricting the advisor’s market power will lead to more informative
voting only if the advisor’s information is sufficiently precise. In contrast, if the advisor’s informa-
tion is imprecise, decreasing its market power will lower the quality of decision-making because it
will lead to even greater overreliance on the advisor’s recommendations.

B.3 Disclosing the quality of recommendations

In this section, we examine how disclosing the quality of the advisor’s recommendations affects the
informativeness of decision-making. Specifically, consider the following modification of our baseline
setting. The actual precision of the advisor’s signal can be high or low, = € {m;, 7}, m; < 7, with
probabilities y; and py, py, + 4 = 1. Let @ = pym; + pp 7, denote the expected precision of the
signal.

Let us compare the quality of decision-making in two regimes — when the precision of the
advisor’s signal is publicly disclosed and when it remains unknown to the shareholders. If the
precision of the advisor’s signal is disclosed, the timing of the game is as follows. First, precision
7 € {m, 7y} is realized and learned by all parties. Then, the advisor decides on the fee it charges
for its recommendation. After that, shareholders non-cooperatively decide what signals to acquire
and how to vote. If the precision of the advisor’s signal is not disclosed, the timing of the game is
identical to that in the previous sections: The advisor sets the fee it charges, shareholders decide
what signal to acquire, not knowing whether # = m; or m# = 7, and then decide how to vote.
The proof of the proposition below shows that the equilibrium in this game coincides with the
equilibrium of the basic model for m = 7.

We make a simplifying assumption that uncertainty about the precision of the advisor’s signal
is rather high:

Assumption (high precision uncertainty). m; = % and m, is such that complete crowding out
of private information acquisition occurs in equilibrium of the basic model with m™ = my,.

This assumption implies that if the quality of the advisor’s information is low, its signal is
completely uninformative. Clearly, if shareholders know that the advisor’s signal is pure noise, no
shareholder buys it, and the equilibrium is identical to the benchmark model without the advisor.
In contrast, if the quality of the advisor’s information is high and shareholders know about it, no
shareholder acquires private information.

The next proposition gives sufficient conditions under which disclosure improves the quality of
decision-making;:

Proposition B.3 (disclosure of precision). Firm value is strictly higher when the precision of
the advisor’s signal is disclosed if at least one of the following conditions is satisfied:

1. V*(mp) > Vo, i.e., firm value is higher with the advisor than without when m = 7y; or

2. Complete crowding out of private information acquisition occurs when ™ = 7.
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The intuition is as follows. Disclosing the precision of the advisor’s recommendations allows
shareholders to tailor their information acquisition decisions to the quality of the recommendations:
shareholders do not acquire the advisor’s recommendations if 7 = % and do not acquire private
information if 7 = 7. Under the first condition in Proposition B.3, such tailored information ac-
quisition decisions are rather efficient: they ensure that the advisor’s recommendations do not affect
the vote when they are uninformative, and that they have a relatively large effect on the vote when
they are sufficiently informative (V*(mp,) > V). Hence, disclosure leads to more informed voting
decisions than if shareholders made their decisions based on the average precision 7 and sometimes
relied on the advisor’s recommendations when they are completely uninformative. A similar argu-
ment applies under the second condition in Proposition B.3: without disclosure, shareholders do
not acquire private information and completely rely on the advisor’s recommendations, even though
they are sometimes uninformative. In contrast, with disclosure, shareholders perform independent
research when the advisor’s recommendations are uninformative, leading to more informed voting
decisions.

Interestingly, however, disclosing the precision of the advisor’s recommendations does not always
improve the quality of decision-making: Disclosure may encourage even stronger crowding out of
private information acquisition and decrease firm value. To see this, consider the numerical example
of Figure 3 and suppose that m; = %, mp = 0.7, and p; = pp, = %, so that 7 = 0.6. Without
disclosure, expected firm value is given by V* (0.6), which, as Figure 3¢ demonstrates, is very close
to value Vp in the benchmark case without the advisor. This is because the expected precision
of the advisor’s signal is sufficiently low, so that there is relatively little crowding out of private
information acquisition. In contrast, with disclosure, expected firm value is the average of V and
V*(0.7), and this average is lower than V* (0.6). Thus, in this example, disclosure makes voting
decisions less informed and decreases firm value. The reason is that when m = my, the advisor’s
recommendations are not precise enough to improve decision-making but are sufficiently precise
to completely crowd out private information acquisition. This inefficient crowding out of private
information when 7 = 7y, is detrimental for firm value, and even the more efficient decision-making
when 7 = 7; is not sufficient to counteract its negative effect.

Proofs for the section ‘“Analysis of regulation”

Proof of Proposition B.1. Let f** (A) denote the equilibrium fee that the advisor charges. Con-
sider part 1 of the proposition. Since g,+¢s < 1 by Assumption 2, then f** (A) = argmaxy fqX (f — A),
where ¢ is given by (A5). Using a change of variable ¢ = f — A, we have:

f*(8) = A+ argmax (¢ + A) ar (¢).

We first prove that the maximizer ¢, denoted ¢ (A), is decreasing in A. Consider any Ag > Aj.
Denoting ¢™* (A;) = ¢;, i € {1,2}, we have

(6o + D2) gF (d9) = (614 A2)qf (61),
(61 + A1) gf (81) = (g + A1) gl (69),
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or equivalently,

Goqy (02) — draf (61) > Da [gf (1) — qF (9)]
Goqy (0) — drar (61) < A [gf (1) — aF (2)]

implying
Ag [QTL (¢1) —aF (d9)] < A [qu (¢1) —ar (¢9)] - (IA38)

Suppose, by contradiction, that ¢4 > ¢;. Since %{z@ < 0 by (A5), then ¢F (¢9) < ¢F (¢;), and
hence (IA38) implies Ay < Aj, giving a contradiction. Hence, ¢y < ¢, i.e., o™ (A) is decreasing
in A. .

Since aqgiq(f) < 0 and ¢* (A) is decreasing in A, then the equilibrium probability that a share-
holder acquires information from the advisor, ¢~ (¢** (A)), increases in A. Hence, according to
(A9), py — pa = qr increases in A. By the argument similar to that in the proof of Proposition 3,
firm value decreases in A. Indeed, since ¢+ ¢s < 1, a marginal increase in A increases the distance
between z, = P(pg, N — 1, %) and zqg = P(pq, N — 1, %), while keeping the total probabil-

ity of being pivotal, 7z, + (1 — 7) x4, unchanged at 2521. According to (A10), firm value equals

Tf (xa) + (1 =) f (zq) — 3, where f (z) = Zg_w P(p(z),N,k) and ¢ (z) is defined by (A12).
- 2

Since, according to Auxiliary Lemma A1, function f (x) is concave, firm value decreases with the
distance between z, and x4 when 7z, + (1 — 7) x4 remains unchanged, and hence decreases with
A.

Consider part 2 of the proposition. In this case, f** (A) = f+A, and hence ¢, = ¢ (f** (A) — A) =
qﬁ ( i) Thus, both ¢, and gs = 0 are unaffected by a marginal change in A, and hence firm value
is unaffected by A as well.

Finally, consider part 3 of the proposition. In this case, f** (A) = arg maxy fq (f — A). Using
a change of variable ¢ = f — A, we have:

[ (A) = A+argm3X(¢+A) 0 (¢).

3 H

Since the cross-partial derivative of the maximized function (dqgiy)) is negative, the maximizer

¢, denoted ¢* (A), is decreasing in A. Therefore, the equilibrium probability that a shareholder

acquires information from the advisor, ¢ (¢* (A)), increases in A. As shown in the proof of
1

Proposition 3, Z’]ﬁ\[iﬁ Py(q,N,k) > 0 for ¢ > 5 and hence, according to (A18), firm value
- 2

increases in A.

Proof of Proposition B.2. First, suppose that complete crowding out of private information
acquisition occurs in equilibrium. Then ¢. = ¢ (f) is given by (13), and a marginal decrease
in f increases ¢,. The expected value of the proposal is given by (A18). As shown in the proof
of Proposition 3, Zg: N1 P,(q,N,k) > 0 for ¢ > % and hence expected value increases when f

decreases. Next, consider the case of incomplete crowding out of private information acquisition.
Since ¢, + ¢s < 1 by Assumption 2, (¢, qs) are given by (A5). A marginal decrease in f increases
¢r and hence, according to (A9), p, — pqs = ¢, increases. By the argument similar to that in the
proof of Proposition 3, firm value increases in f. Indeed, a marginal decrease in f increases the
distance between z, = P(pg, N — 1, %) and zqg = P(pg, N — 1, %) while keeping the total
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probability of being pivotal, 7z, 4+ (1 — 7) x4, unchanged at 2;31. According to (A10), firm value

equals 7f (z4) + (1 — ) f (zq) — 3, where f(z) = ch\iﬁ P(p(x),N,k) and ¢ (z) is defined by
-2

(A12). Since, according to Auxiliary Lemma Al, function f (z) is concave, firm value decreases

with the distance between x, and 24 when x4+ (1 — 7) 4 remains unchanged, and hence decreases

when f decreases.

Proof of Proposition B.3. We first show that if the precision of the advisor’s signal is not
disclosed, the equilibrium of the game is the same as in the basic model but where the precision of the
advisor’s signal is the expected value of 7, 7 = p;m;+ p,7p. Indeed, fix the equilibrium probabilities
gr and ¢ with which each shareholder acquires the advisor’s signal and his private signal, and
consider the information acquisition decision of any shareholder, taking the strategies of other
shareholders as given. Denote V; (¢, g5, m) and V;. (gr, gs, 7) the shareholder’s values from acquiring
the private and public signal, respectively, if the precision of the advisor’s signal is known to be 7.
These values are given by expressions (9) and (10). Then, the values from acquiring the private
and public signal if the shareholder does not know the realization of 7 are Vi = 1, Vs (qr, gs, 1) +
wnVs (@rs s, ™) and Vi = Vi (Gr, s, 1) + 1, Vi (Gry s, n). Because, Q1 (gr, qs) and Q2 (gr, gs) do
not depend on m, (9) and (10) imply that Vs (¢, ¢s,7) and V; (¢, qs, 7) are linear in 7. Hence,
Vi = Vi (gr,qs,7) and V. = V; (g, qs, 7). This proves that the equilibrium of the game without
disclosure coincides with the equilibrium of the basic model with precision 7.

Denote V* (7) the expected value of the proposal in the equilibrium of the basic model when
the precision of the advisor’s signal is w. The argument above implies that the expected value of
the proposal in the game without disclosure is given by V*(7). Since the expected value of the
proposal in the game with disclosure is 1, V*(3) + p,V*(m) and since V*(3) = Vg, given by (8),
we want to prove that under each of the conditions of the proposition, p; Vo + p, V*(wp,) > V(7).

Consider the first condition, i.e., suppose that V* (7;) > Vp. First, if 7 is such that V* (7) < Vj,
we have 1, Vo + pp,V* (1) > Vo > V* (@), as required. Second, consider & such that V* (7) > V.
The proof of Proposition 5 implies that this can only be true if # > 7 and f* = f,,, and hence
V* () is given by (A19). Since V*(mp,) > Vo, V* () is also given by (A19). Hence,

Ve (m) = @27 - 1) (S ap P

G+ 57w
= pin (2 = 1) (Cp_wps PG + 55 N K) — 3

bt g MR-
) = wp V> (mn) < Vo + paV* (mr)
as required.

Next, consider the second condition of the proposition. If V* (7,) > Vp, then the first condition
of the proposition, which has been proved above to be sufficient, applies. Hence, consider V* (7,) <
Vo. Since complete crowding out of private information acquisition occurs for 7, it also occurs for
T since wp > 7. In the range of complete crowding out of private information acquisition, the
quality of decision-making V* (7) is strictly increasing in 7, and hence V* (7;,) > V* (7). Hence,
wVo + ppV* (mp) > V* () > V* (), as required.
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