Online Appendix: Not for Publication

A  Omitted Proofs

A.1 Symmetric Owners

In this section we present the proofs for Proposition 1 and Corollary 1. Because all the firms
are symmetric and present in all of the m distinct product categories (or geographic markets),
we can assume without loss of generality that that there is only a single product category (i.e.,
m = 1) and thus only a single pricing specialist for each firm. The first order conditions (9) and
(10) yield a system of 2n linear equations which we solve for the equilibrium efforts e} (a) and

equilibrium prices pf (@) of the n firms as a function of the vector of incentive slopes &@. These are

given by
(@) =" (20)
o (A+bc)(2b+a) — % 20 — (n — 2)a]os + a4 a5}
pi(@) = (2b+ a)[2b — (n — 1)d] (21)

and the resulting equilibrium profit 7 (&) is

b
(2b + a)?[2b — (n — 1)d]

S1A(2b +a) — ¢[2b* — (n — 1)a* — (2n — 3)ab)

(@) =

+ ;Z[Qb —(n—1)a* — (n — 2)ab] — J%:Z ;]ab} . (22)

In stage 1 the majority owner of firm 7 chooses a; to maximize her objective function given by
¢ = m; () — wi (@) + £ Y_(7; () — wj(d)).
J#
Given that the individual rationality constraint of the manager is binding we have

*( 2
si = —aumi (@) + So%a? + LD 1 g
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and hence

From the manager’s incentive compatibility we have e; = % Therefore, by substituting the
incentive compatibility and individual rationality constraints (and omitting the outside option «)

the objective function of the majority owner of firm ¢ who chooses a; can be rewritten as

()2
6, = (@) - Lotar - S z( g%g_%()a)_

2X J# 2X
Taking the derivative of the owner’s objective function with respect to «; yields

0¢; _ Om; ) ga; ol g Ry Om;  of 0g; ‘
Oo; Oy X 2y Oy o Oa; 2y Oqy;

To ensure that the produced quantities and profit are positive, we require that y (or g — ¢) is

sufficiently large.

The resulting first order condition can then be rewritten in the following way

(23)

We now rewrite the expressions of the firms’ equilibrium quantities and profits as ¢/ = by; and

— b2
w7 = by;, where

A(2b+a) —e[2b? = (n — 1)a® — (2n — 3)ab] + %[20° — (n — 1)a® — (n — 2)ab] — ¥, L ab

Yi= (2b+ a)[2b — (n — 1)d]

The derivatives of the firms’ equilibrium profits with respect to «a; are given by

]

9o (2bra)b—(n—1a "

ons 2b(ab) 1 .
i_ _ .
Bo; ~ @bt a)2b— (n—Tya] ¥ <~V

omr  2b[2b* — (n —1)a® — (n — 2)ab] 1

>0
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Similarly, the derivatives of the firms’ quantity choices with respect to «; are given by

oqf  b[2b* — (n —1)a* — (n — 2)ab] 1
doy  (2b+a)2b—(n—1)a] x
oq; b(ab)

1 oy
Bo; @t a)Rb—(n— ]y ~ VAL

>0

Using the symmetry of the equilibrium such that o; = a*, Vi we obtain

A+ (2 —8)b—(n—1)d]
— * = X —= *
Yi Yy oh — (n _ 1)@ = ki + ko

where k; = i% € (0,3) and ky = % which is positive given that u > ¢.

Substituting all the derivatives into the expression for x in equation (23) and noting that

g = ¢* and 7w = 7* we obtain

20> — (n —1)a® — (n — 2)ab N rofat + by*a*i
R =
_ 1 2ab? % (a*)? ab?
(n 1)ab Z#i [_§ bt a)2b—(n-1)a] ¥ + 2x2 (2b+a)[2b7(n71)a]}

= M1 + M2M3 (Oé*)

where
M; (o) = bky(a*)? + (xro? + bky)a*
s N i(oﬁ‘)2 — 2xkia* — 2xky’
and

M_sz—(n—l)a2—(n—2)ab Mo —
b (n—1)ab ’ 2T

(2b+a) (2b— (n —1)a)
(n—1)ab?

Since b > (n — 1)a > 0, it follows that M, > 0 and M; > 1. We now wish to show that 2% < 0,
which is the same as showing that Mj (o) is decreasing in . The sign of the derivative of M; (a*)

is equal to the sign of the numerator of the derivative of M3 («*) which is given by
1 1
-5 70 4+ —bky + 4bk? | a*? — 4bki koo — 2ky(xro® + bksy).
X

This is a quadratic function of a*. The quadratic coefficient is —3 [7’02 + ibk’z + 4bk?|. The
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discriminant A of this quadratic function is given by

1
A =160°k*k2 — 4ky(xro® + bky) |10’ + ;bkz + 4bk?

=— 4@@(7‘02 + bky)? — 16xbkZ kyro®
X

Recall that ky > 0 because p > ¢. As a result, the discriminant A is negative and the quadratic
coefficient is also negative. Therefore, the whole quadratic function is always negative which
ensures that the numerator of the derivative of Mj; (a*) is always negative and thus Ms (a*) is

decreasing in «o*.

Finally, even though we have established that 88;* < 0, it is not immediately clear that % <0,
because there might be two meaningful solutions to the principal’s maximization problem, which
yields a quadratic equation in o*. However, because ky > 0, there is only one positive root and
one negative root. This guarantees that for each x € [0, 1] there is a unique positive a* such that
equation (23) holds. This establishes Proposition 1. l

We now present the proof for Corrollary 1. Since a(k) is decreasing in x and « € [0, 1]. Thus,
a € [a(1), a(0)]. It is therefore equivalent to show that m; —w; is decreasing in « over [a(1), a/(0)].

First, a(1) solves the function

My + MyMs =1

which reduces to
3 2 2 2
51)]{?1& + (X?"U + bkg — Qbkl)a — 2ka’1]{32 =0

This quadratic function denoted by g(«) has a positive and a negative root. Thus, «(1) is the
right (positive) root, and g(a) > 0 if a« > a(1).

Second, we have ,
1 by;
T —w; = by? — —ro’a’ — vic
2 2u
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where y; = kya + ky. Thus,

o 2
O(m; — wy) bk (ke + k) — roa — b(kya + ko) bk
Oa 1 24
= — ;blez — (ILH”O'2 -+ bkg — 2bk%)0& + 2/Lbk1k2
=—g(@)

By the first step, g(«) > 0 for @ > «(1). Therefore, the derivative w <0 for o € [a(1), x(0)].
This proves the corollary.

A.2 Multiproduct Firms and Asymmetric Owners

In this section we present the proofs for Proposition 2, Corollary 2, and Corollary 3. To
simplify notation we set x = 1 which satisfies the second-order and interior solution conditions
for sufficiently large u — ¢. By similar algebra as in the symmetric case we obtain the following

equations for quantities and firm profits,

G =41+ q = by + by

G = G+ G = by2,11 + by2 111
Q3 = G311+ Q37 = bysrrr +bys
T =TT = byi[ + byin

Ty = Ty rr + Mo rrr = by;n + byg,lll

* % * 2 2
Ty = T3 177 T 31 = byg,ln + by3 1,

where
A(2b+ a) — ¢(2b* — a® — ab) + a;(2b* — a?) — apgab
Yil = 4% — a2

and [\i denotes the firm which is active in market [ other than firm 7.

Owner 1 solves
r byi.r + by 11
* * 2 2 2 2 , , 2
I%%X T — W, = byl,[ + byl,H - 50 Q1 — 5 Q
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The first order condition is given by

oY1,z Oy 11 2 b
2b ’ — | — —b - =
(Z/l,l Da, + Y111 Da, ro“ay — b(yi,r + Yo 5\ 9o, Dar,

1=

0 0
Y1,1 i Z/1,11> a2 =0

Owner 2 solves

max (m, — wy) + k(7 — wy) = max byg,n + byg,lll - 5‘72043 - wag

a9 2
r b +0
tK (by?z,,ln + byg,l - 502043 - W&?&) :

The first order condition is

dy Oy
2b | yarr 21 Y2111 2 o?a, — b(yo.r1 + Yo.111) 02
8062 80@

b 8yz II 8y2 II1 2 8y3 II1 b 0y3 III 2
- == : 2b L =0,
2 ( 8042 + 8042 @ e Y3, 8042 2 6042 s

By symmetry, as = a3 in equilibrium. Then

yi.1 = Y111 = kroq + kaan + ks
Yo.11 = Y3,1 = k1o + koo + ks

Yorrr = Ya.rrr = kiog + koo + ks

where ki = %, ko = ﬁ, ks = A;i(i:a). Then the above two FOC can be simplified to
) ro?
[4(161% + Kooy + k3) — 041} k1= 7041 + 2(k1aq + koo + k3)ay
ro?

[2(1{31052 + ]6‘20[1 + k?g) + Q(klag + ]{72@2 + k?3) — ag} k?l = TQQ + (k:lozg + ]CQOZl + k)g)ag

2
+(k10(2 + koo + kg)OéQ — Kkko <2l€1€(2 + 2kocvg + 2ks — O;2>
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where the difference of the two equations gives:

2
3]{31(0(1 + 062) + kQOéQ + 2]63 —+ % — (4]€1 - 2]{72)/{?1] (a2 — Oél) =

2
Ii]{fg (2]{?1@2 + 2]{320(2 + 2k53 — O;) .

Before proceeding with the analysis, it is useful to present several variants of the first order
conditions that are useful in establishing the final result.

Variant 1:

/{1061 + k2a2 + ]€3 =

a1 + s (ki + gk‘g)a% + %ag + Kkk3(a — o)

L —
+ R s — 20 + 20k

lﬁOéQ + kz

Variant 2:

2
3kia? + (T‘b’ + 2(kacn + ky) — 4k§> ay — 4k; (ksas + ks) = 0

K 9 ro? ko ko 9
3ky + (1 + 2)/@} 0+ (57 2 + k) — (4hy + 2k) (y + 2) — 83 ) g

k
+I€l€%0&1 — (4/€1 + 2/€]€2)(52051 + kg) =0

Several observations follow from these two variants.

1. Since the LHS of both equations in Variant 1 are positive, it follows that a; < 2k; and
g < 2k1 + kka.

2. In the first (second) equation of Variant 1, ay () can be explicitly written as a function
of oy (ag). So, we could represent the first equation by Curve 1 and the second equation by

Curve 2.

3. According to Variant 2, both curves cross a; = as once in the northeast quadrant. Denote
the first intersection as a* and the second as a™. Then the following relationship holds:

0 < a*™ < a* <2k
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Proof. The intersections satisfy

2

(3k’1 + 2k2)0z*2 + (TZ + 2ks — 41{‘% — 41{‘1]{’2) o — 4k1ks =0

7’0'2

3]€1 + (2 -+ g)kg] &**2 -+ <b + 2/{3 — (4]€1 -+ 2/1]62)(/{1 + kQ)) o — (4]€1 + 2/‘6/{32)/{3 =0

or equivalently

2

(3k1 + 2kq)a*? + (”Z + 2k3 — 4kT — 4k1k2> o —4kiks =0

2
(?)k'l + 2]€2)Oé**2 + (TZ + 2]{?3 — 4]{7% — 4]{?1]{32) o™ — 4]{?1]{33

*%2
—f—lik’g <a2 — (2]{31 + 2]{72)()(** - 2]{73) =0

Both have a unique positive root. Equation (3) is equivalent to

*2

2
(2ky + 2]{:2)04*2 + <7“(; + 2k3> o + 2k; (O;

— (2]{?1 + 2]{32)04* - 2k3> =0

which means that the last term of the LHS of this equation is strictly negative. It further
implies that the LHS of equation (3) would be strictly positive if it is evaluated at a* instead
of a**. As the LHS of equation (3) is strictly negative if it is evaluated at 0 it then follows
by the Intermediate Value Theorem that 0 < o™ < «*. In addition, if o* > 2k, we
would have the LHS of equation (3) being positive, which yields a contradiction. Thus,
0 < o™ < a* <2k

Lemma 1. If k3 > —2kiks, then the system has a solution such that ay > ag > 0. If in addition,
ks > 2k? — kiks, then the system has a unique solution such that oy, s > 0.3
Proof. There are several new observations given by k3 > —2k;ks.

1. Curve 1 crosses the as-axis at (0, —Z—g) where —% > 2k;.

2. On Curve 1, as aq approaches 2k, from the left, ay — —o0.

31Note that the second condition implies the first.
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3.

(iii)

The function represented by Curve 1 either first increases and then decreases in «; over
(0, 2ky), or it is always decreasing in «; over (0, 2k;). This can be shown by taking derivatives,

and is omitted here.

. ks (4k1 -1-21‘6162) 0

k3(4k1+2,‘€k2)
i2eks) halkii2eks) o of

Curve 2 crosses the aj-axis at ( T

), where —

First, given k3 > —2kiky, we show the existence of a solution such that a; > as > 0.

Proof. Recall that Curve 1 passes (a*, a*) where 0 < a* < 2k;. Then combined with the first
three observations, it follows that the function represented by Curve 1 must be decreasing in
ay over (a, 2k;). Meanwhile, Curve 2 also passes (a**, &™) where 0 < a** < 2k;. Combined
with the last observation and the fact that «; is uniquely pinned down by s, it follows
that the function represented by Curve 2 must be decreasing in «; over (o™, 2k;). By the
Intermediate Value Theorem, Curve 1 and 2 must intersect and the intersection satisfies
a1 > ag. The result is the most clear if one draws out the curves in such a way that the

y—axis is as.

Second, given k3 > 2k? — kiky, we show that all solutions such that oy, as > 0 must satisfy
a1 > Q9.

Proof. Consider equation (A.2). The RHS is negative because ky < 0 and

2 2k’ 2
2kycvs + 2kpcrs + 2k — % > 4k? — 2k ky — (2F1)

>0

At the same time, the first term in the LHS is positive because

2

3k (o + ag) + ko + 2k + % — (dky — 2k)ky > 2k — (4ky — 2ka)k; > 0

To balance the equation, as — oy has to be negative, that is, there is no solution such that

0< a1 < ay.

Lastly, we show that there cannot be two distinct solutions such that a; > as > 0.

Proof. Suppose, to the contrary, there are two solutions satisfying ac; > ap > 0. Let the first

solution be (@, @) and the second be (a4, a,). Without loss of generality, a; > ;. Since
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both of them need to satisfy equation (A.2), denote

2
F(CYl, 012) = 3/€1(Oél + Ckg) + kQOéQ + 2l€3 -+ % — (4]411 — ng)kl (042 — Ckl)

=C>0

2
— :‘ikz <2k:1a2 -+ 2]€2()62 + 2]€3 — O;2> .

In the region a; > ay > 0,

F
oF _ —6k1a1 — koo —C' <0
80[1
OF K
@ = (3]{;1 + (1 + 5)]@) . 2(1/2 + C — k‘QOq — 2Hk32(k?1 + kz) >0

By the Implicit Function Theorem, we should have @, > a,. But this is contradicting with
the fact that both curves are decreasing in the region a; > as > 0. Thus, the solution is

unique.

Therefore, because o > a5 = «f it follows that the equilibrium effort of the maverick manager
e} is higher than that of the managers of the commonly-held firms, el = e5. As a result, the
marginal cost of the maverick firm ¢; = ¢y, is lower than that of the commonly-held firms ¢, =

cs = cy. Given these marginal costs the resulting equilibrium prices are given by

A(2b+ a) + 2b%cp, + abey

pL = Pil =P = 1D — o2

. A(2b+ a) + 2b%cy + abey,
Py =DPonn = P31 = A2 — a2

. A(20+ a) + 2b%cy + abey
Pg = Do = P31 = AD? — a2 :

Comparing these expressions establishes that p; < pi, < pj. Furthermore, note that the
maverick firm does not have a common shareholder, so Curve 1 is independent of k. At the

same time, Curve 2 moves monotonically with . To see this, notice that the original first order
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condition of Owner 2 can be expressed as

2
ko (2k1 — o) an = G(az) — K Ky <2/€1a2 + 2kocrs + 2k3 — %> .
—_— 2

<0 as as<2kq
<0 by assumption on k3

Therefore, if we fix as, as k increase, a; must decrease in order to stay on Curve 2. In other words,
in a graph where o is the z-axis and s is the y-axis, as x increases, Curve 1 does not change, but
Curve 2 moves downwards. Then it is clear that of (a}) increases (decreases) in k, and it follows
that af — o3 increases in . It follows that when s increases the difference cy — ¢ increases.
Therefore, the differences in prices charged by maverick and commonly-held firms between the
market with common ownership (III) and the markets without common ownership (I and II)

given by pj; — p; and pj; — pj, also increase when k increases. l

A.3 Strategic Substitutes

Consider the following change to our baseline model. Instead of competing in prices, firms
compete in quantities. For each firm 7 a quantity specialist sets the optimal quantity ¢;. Given
the representative consumer’s preferences the inverse demand function facing firm ¢ is p;(g¢;, ¢;) =
A —bg; — a4 q; where the parameters are now defined as A = p, b=v, and a = .

The maximization problem for the majority owner of firm ¢ in stage 1 is given by

max m; — w; + ;H(ﬂ'j — wj)
jF#i

subject to u; > @ and e} € argmax E[— exp(—r(w; — xgie?/2)] and q; € argmaxm;.
€; q;

Specifically, the maximization problem for the manager of firm ¢ in stage 2 is given by

T
2 2 2
meax S; + oy — iaia — Xqiei/Q,
1

and that of the quantity specialist is given by

mqaxqi(A — bg; — anj —¢)+ei
' J#i
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The resulting first order conditions from the maximization choices in stage 2 can be rearranged

to yield the following best-response functions for the manager and the quantity specialist of firm ¢

€; =

o | R

—(c—e)—a¥sq

q; = o

As before, these first order conditions yield a system of 2n linear equations which we solve for
the equilibrium efforts e} (&) as well as the equilibrium quantities ¢/ (@) of the n firms as a function
of the vector of incentive slopes @. Substituting these equilibrium effort and quantity choices into
the expression for each firm i’s profit yields the equilibrium profits 7 (@) in stage 2 as a function
of the vector of incentive slopes chosen in stage 1. In stage 1, the majority owner of firm ¢ uses
the salary s; to satisfy the manager’s individual rationality constraint and uses the incentive slope
«; to maximize her profit shares both in firm ¢ and all other firms j # ¢ taking into account the
effects of «; on the equilibrium effort and price choices in stage 2.

The resulting equilibrium quantity ¢ (@) and profit 7/ (@) of firm ¢ are given by

L (Qb—a)(A—E)—l—%[Zb—l—(n—Q)a]—azj#%

0;(d) = (2b — a)[2b+ (n — 1)a]
(@) = b{(2b —a)(A—¢)+ 20+ (n —2)a] —a ;4
’ (2b — a)?[2b + (n — 1)a]? '

Following the same steps as the proof of Proposition 1 establishes that %L,: < 0.

The only quantitative change is that for any given x, an owner’s optimal choice of «; is
larger than with strategic complements because of the opposite strategic effect on firm profits
under strategic substitutes. When the owner of firm ¢ lowers «; under differentiated Bertrand
competition this leads to a higher price p; which in turn results in higher p; which benefits firm
1. In contrast, lowering «; under differentiated Cournot leads to a lower quantity ¢; which in turn

induces higher ¢; which hurts firm j.
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B Theoretical Extensions and Discussion

B.1 Form of Strategic Interaction

Although our model and its extension focus on product market competition and, more specif-
ically, on cost-reducing productivity improvement as one particular channel through which firms’
strategic interaction can affect the steepness of incentives, our conclusions about common own-
ership reducing the performance sensitivity of managerial incentives hold more generally. Any
setting in which more performance-sensitive compensation (or, more generally, better corporate
governance) encourages managers to make strategic choices that have negative repercussions for
the profits of other firms owned by common owners will yield the same prediction. This is because
any increase in common ownership will make common owners relatively more sensitive to the
negative effects that firms’ corporate actions have on their competitors, and will thus make them
less willing to set performance-sensitive managerial compensation on the margin.

As we showed formally in Appendix A.3, our results for managerial incentives are qualita-
tively unchanged for the case in which firms compete in strategic substitutes rather than strategic
complements (i.e., set quantities rather than prices). The reason is that when firms compete in
quantities, stronger managerial incentives (and the resulting lower marginal costs) similarly induce
firms to expand quantity, which in turn has a negative impact on the profits of competing firms.
The only quantitative change is that for any given x, an owner’s optimal choice of «; is larger than
with strategic complements because of the opposite strategic effect on firm profits under strategic
substitutes.

All of our other firm-, market-, and industry-level predictions for costs, prices, quantities, and
concentration are also unchanged, with the exception of the prediction about firm-level (though
not market-level) pricing. Under strategic substitutes, commonly-owned firms respond to the ag-
gressive behavior of the maverick by producing lower quantities (and thus charging higher prices)
in the maverick markets I and II than in the common ownership market III. However, in equilib-
rium the output of the maverick firm expands even more in the maverick markets I and II, such
that the total market quantity produced is still higher and the average market price level is still
lower in the maverick markets than in the common ownership market. Therefore, the market-level

predictions about prices and quantities of Table 3 remain unchanged.
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B.2 Alternative Organizational and Contracting Assumptions

We consider how the conclusions of our theoretical framework change when pricing decisions
are no longer delegated to pricing specialists and when owners have access to more sophisticated
contracts for top managers and pricing specialists. We further show that our model can accom-

modate rent extraction by top managers under weak governance.

B.2.1 Direct Investor Control of Prices

We first analyze the second-best equilibrium in which owners directly control prices. Formally,

the maximization problem is now given by

max ¢; = (m; — 5, — a;m;) + Z"fij(ﬂj — s — ayT;)
Pi, 1,51, jF#i

st. w; >4 and e} € argmaxE[—exp(—r(s; + a;m; — xqie2/2))].

€

where the difference with respect to the maximization problem in (8) is that the owner now also
controls the prices p; ;.
Owners can also implement direct price control by designing an incentive contract for the

pricing specialist of each market [ of the form

Wi = 81 + oy T+ szj,lﬁj,z- (21)
J#
Given that the pricing decision does not involve a private cost borne by the (risk-neutral) specialist,
the owner optimally sets the pricing specialist’s salary equal to the outside option s;; = u;; and
sets the incentive slopes equal to o}, = € and w;;; = €x;; where € > 0 can be a vanishingly small
positive number. This ensures that each pricing specialist sets prices exactly in accordance with
the majority owner’s objective function at the minimum wage expense to the owner.

Qi

As before, the IC constraint of the top manager yields e; = o Substituting the IR and IC
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constraints into the objective function we obtain

m

2

_ r qi 0

¢i = {lpiy— (€= /X)aii} — 00 — =+
=1 2 2x

+rY (i {pja = (¢ = a;/X)]aji} — ga%ﬁ. B qﬂ?) '

j#i \I=1 2x

where

q; = ZA — bpiy + aij,l-
=1 j#i

Partially differentiating ¢; with respect to «; yields

> (qll) —roa; - I g
I=1 X

X

which can be rewritten as

The first order condition for the pricing specialist in market [ yields the best response function

A+ be; + aij,z +a Z Kij (P — ¢5)
J#i JF

1
Dii = 2

Holding effort e; (and therefore costs ¢;) fixed, prices and markups are higher when ;; is higher.
Pricing specialists perfectly internalize the adverse effects of their low prices on owners’ portfolio
profits through w;;; = e€r;;. These (perfectly aligned) incentives for pricing specialists ensure
that the managerial effort decision is not distorted due to common ownership, as the following

proposition (stated in the main text) shows.

Proposition 3. If owners directly control prices p;; or can optimally design incentives for pricing
DC

specialists, the equilibrium managerial incentives o are equal to oy~ and decrease with common

ownership. Prices p;, and price-cost markups % increase with common ownership.
The functional form of our cost-of-effort function (given by %qie?) ensures that the manager’s

(87}

effort choice e; is always equal to o Because the optimal incentives for the pricing specialists
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perfectly align the interests of pricing specialists and owners, there is no longer any need to

inefficiently distort the managerial effort choice e; downwards to indirectly raise prices p; ;.

DC _ 1
it T 14xro? /g

with common ownership. This is because common ownership raises prices p;; and therefore lowers

However, if ro? > 0 this direct-control managerial incentive slope o decreases
total firm quantity ;.

Thus, prices p;; increase, but optimal managerial incentive slopes «; decrease (and hence
marginal costs ¢; increase) with common ownership. A priori, the impact on markups is not
clear. However, the direct price effect is always larger than the indirect incentive effect. As a
result, common ownership increases markups. Thus, the prediction on markups resulting from
the second-best implementation presented here in which investors perfectly control prices, differs

markedly from the delegated pricing model and the empirical evidence presented in the main text.

B.2.2 Centralized Pricing Decisions by Top Managers

We now assume that pricing decisions are no longer delegated to the various pricing managers,
but that the top manager of firm 7 simultaneously chooses both effort e; and prices p;; for all the
products of the firm.

If owners can only contract on own firm profits m;, all of the results presented in the main
text are entirely unchanged. This is because with an incentive contract that only rewards m; the
top manager has exactly the same incentives for setting prices as the pricing specialists do under
delegated pricing. As a result, the top manager’s pricing decisions are exactly the same as those
of the pricing specialists and his effort decision is similarly unaffected.

We therefore allow the owners to write managerial incentive contracts of the form

w; = 8; + o;m; + Zwiﬂj
JFi

where w;; is the incentive slope for manager ¢ on firm j’s profits. The resulting certainty equivalent

for the manager is given by

,
CE; = s; + oym; + Zwijﬂ'j 3 (%202 - Zwizjaz) . ge?ql"
j#i J#i

The manager’s first order conditions with respect to e; and p;; yield the following best response
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functions

Q;
€, = —

X

1 Wi o
pit =gy [Atbetad pitad “Rpi— )by

J#i i i

First, because managerial effort only affects the costs of firm ¢, but does not affect the profits
of firm j directly, the weights w;; do not feature in the best response function (B.2.2) for effort
e;. Second, from the best response function for prices p;; in equation (B.2.2) it is immediately
apparent that the ratio of % determines how much weight the top manager puts on the profits
of other firms when choosing prices. For a given level of managerial efforts, prices and markups
increase with the weights w;; and decrease with «;. If effort e; were held fixed, it would be optimal
for the owner to set w;; = a;K;; to ensure that the top manager sets product market prices p;;

exactly in accordance with the owner’s objective function ¢;.

Proposition 4. If all pricing decisions are centralized with the top manager, the equilibrium
incentives o decrease while prices p;; increase with common ownership. Price-cost markups %
b 1

increase with common ownership if ra? is sufficiently small.

When k;; increases, it is optimal for the owner to also increase w;;. Doing so does not affect
manager’s effort choice e; and better aligns the manager’s pricing decisions with those that the
owner would make. However, as can be seen in equation (B.2.2), these higher w;; weights impose
additional wage risk on the top manager. As a result (and as in any standard moral hazard
problem with linear incentives), the owner increases the fixed salary s; and lowers the incentive
slope «a;. This lowers managerial effort e; and results in higher costs ¢;. Therefore, common
ownership increases equilibrium prices p; ;.

A priori it is not clear whether common ownership increases markups, because it has two
effects that work in opposite directions. First, holding costs fixed greater common ownership
leads to higher markups. Second, common ownership also reduces equilibrium incentives o and
therefore increases costs. However, this second effect is entirely absent when the top managers
are not risk-averse (i.e., r = 0) or the profits of other firms 7; do not have a random shock (i.e.,
0% = 0). In those cases the owner can perfectly align the top manager’s pricing incentives by

setting w;; = a;kK;; without imposing any risk cost on the manager. As a result, for sufficiently low
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risk aversion or low profit shock variance, the first effect is larger than the second and common
ownership increases markups.

Therefore, in this less realistic model variation without delegated pricing decisions, our central
prediction that managerial incentives decrease as common ownership increases continues to hold.
However, as with direct investor control of prices, this model variation generates predictions on

markups that are inconsistent with the existing empirical evidence.

B.2.3 Relative Performance Evaluation for Top Managers

We now return to the assumptions of our main model. We assume that pricing decisions are
again delegated to pricing specialists who set prices p;; to maximize m;;. However, we allow the
majority owner of firm i to contract on the performance of other firms j # i rather than just on

the performance of firm 7. Specifically, let the managerial incentive contract be of the form

w; = 8; + am + Y wiym; (21)
J#
where w;; is the incentive slope for manager ¢ on firm j’s profits.

Because the managerial incentive scheme conditions on both m; and =, it is important to
specify the correlation between their respective noise terms €; and ;. Denote this correlation
by corr(e;,e;) = pi;. In a canonical incentive design problem without product market interac-
tions (Holmstrom, 1982) the assumption p;; > 0 generates the standard risk reduction reason for
relative performance evaluation (i.e., w;; < 0). To distinguish this channel from strategic consid-
erations emphasized in the present paper, we assume in the main text that all profit shocks are
independently distributed such that p;; = 0.

The following proposition shows that, in contrast to informal conjectures in the literature, com-
mon ownership does not necessarily provide a new rationale for the absence of relative performance

evaluation.

Proposition 6. The equilibrium managerial incentive contracts set allwj; = 0 for all ij firm pairs

and are identical to the ones in Proposition 1 and 2.

The proof (and intuition) for this result is a straightforward application of the informativeness
principle (Holmstrom, 1979). First, because pricing specialists rather than top managers control

product market prices p;; in our model, a common owner can only indirectly affect p;; through
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changing the manager’s incentive slopes «; and w;;. Second, the weights w;; do not affect the top
manager’s effort e; which is equal to a; because e; only changes ¢;, but does not directly affect

7;,%2 and the pricing specialists choose price simultaneously with the top manager. However,

the weights w;; impose additional wage risk on the manager equal to gwfjaz. Finally, except for
the additive noise terms, the product market competition game between firms is deterministic.
Therefore, despite the strategic interactions between firms, observing 7; in addition to m; does not
provide any additional information about managerial effort e; to the principal. As a result, the
optimal managerial incentive schemes set wj; = 0 for all ¢j firm pairs and are therefore identical
to those obtained in Proposition 1 and 2. Thus, our model shows that common ownership does
not necessarily provide a rationale for the limited use of relative performance evaluation observed
in practice (Oyer, 2004; Jenter and Kanaan, 2015).

If the firms’ noise terms are correlated (i.e., p;; # 0 for at least some p;;), the optimal incentive
weights w;; will be non-zero because ; provides additional information not contained in ;. This
is the standard risk reduction reason for relative performance evaluation and allows the principal
to set a higher incentive slope «; and thereby induce higher effort e;. In particular, for a given

incentive slope «; the principal sets the vector J; containing w;; = «; and the remaining n — 1

weights w;; to solve the following wage risk minimization problem
mjn Var[wi] S.t. Wi = O

Wy

where the variance of the wage is equal to

Var|w;| = Var

oGE; + Z Wijgj]

JF

The resulting n — 1 linear first order conditions together with the condition w;; = a; pin down the

vector of optimal incentive weights J; given by the linear system

where p; is the n x n correlation matrix of the noise terms ¢; and €; with all the correlation terms

32This is in contrast to the prices p;,; which are chosen at the same time as e; but which do directly affect ;.
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pij set to zero in row ¢ and ¥; is an n X 1 vector of zeros except for a value of 1 in row i

1 p12 DY ... .. o .. ... pln 0
P21 P2an 0
. . R T T . 0
b, = Pli-1)1  P(i—1)2 P(i-1) g =
0 0 0 0 1 0 0 0 1
Pi+1)1 P12 ot o L g 0
i pnl pn2 DEREEY e .. .. o .. 1 ] _O_

The optimal incentive weights w}; for firm ¢ are therefore given by

G = p; oy, (21)
These incentive weights are just linear transformations of «; and do not vary with common own-
ership except through the influence of common ownership on «;. Therefore, our theoretical pre-
dictions about the relationship between common ownership and managerial wealth-performance
sensitivity are unaffected by relative performance evaluation schemes for top managers. When
two noise terms are perfectly positively or negatively correlated (i.e., |p;;| = 1), the principal can
eliminate all wage risk from the manager’s contract by setting w;; = —p;;j0;.

Finally, our theoretical framework considers how the first-order component of managerial in-
centives, the aggregate incentive slope, is affected by common ownership. Therefore, our empirical
analysis of managerial incentives accounts for all links between firm performance and executive
wealth aggregated into a single comprehensive incentive slope, as suggested by Edmans et al.
(2017), rather than focusing only on changes in salary, bonuses, or any other specific feature of
managerial compensation.

Antoén et al. (2016) and Liang (2016) empirically document that a specific industry-level mea-
sure of common ownership, namely MHHID, is negatively related to the strength of managerial
relative pay-for-performance sensitivity, whereas Kwon (2016) offers contradictory evidence. The
approach of these papers is problematic for two reasons. First, they focus on pay-for-performance

sensitivity, but Edmans et al. (2017) argue that “any empirical measure of executive incentives
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must take into account the incentives provided by changes in the value of the executive’s equity
holdings—i.e., measure wealth-performance sensitivities, rather than pay-performance sensitiv-
ities” and that “focusing only on changes in salary, bonuses, and new equity grants misses the
majority of incentives.” Second, Backus et al. (2021b) and Backus et al. (2021a) show theoretically
and empirically that MHHID is a flawed industry-level measure of common ownership. Instead,
they propose the use of firm-level profit weights (“kappas”) which we employ as our primary

measure of common ownership.

B.2.4 Managerial Rents under Weak Governance

In Section 4.2 we assumed that when the majority owner does not pay the governance cost g,
the manager is given a default incentive contract w; = s; + am; where a € [0,a°P) and s; is set to
satisfy the top manager’s binding individual rationality constraint.

However, a default fixed salary s, that leaves the manager with no rents is a strong and arguably
unrealistic assumption, particularly in the case of weak governance. We therefore replace the
customary individual rationality constraint with a shareholder outrage constraint (Bebchuk and
Fried, 2006) under which the top manager earns positive rents R whenever the majority owner does
not pay the governance cost g. Formally, the constraints for the majority owner’s maximization

problem are now given by

if g paid: u; >u and e € argmaxu(w;,e;) and p;; € argmaxm;
e; Di,l

if g not paid: w; >u+ R and ¢ € argerinax u(w;,e;) and P, € argpln;ax e

Whenever the majority owner does not pay g she has to pay a large fixed salary s; to satisfy
the shareholder outrage constraint u; > u + R. By the familiar contracting argument, for a given
default incentive slope q; it is optimal to set s; to make the constraint binding. Weak governance
now leads to productive inefficiency (e; < ef) and managerial rent extraction (u; > ). As a result
of this large fixed salary s;, the majority owner is now more willing to pay g compared to the case
of optimal incentive contracting with a binding individual rationality constraint.

Nonetheless, a slightly modified version of Proposition 5 continues to hold. However, the
common ownership threshold £ (above which the majority owner does not pay g) is higher than

if the top manager is held to his outside option .
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B.3 Welfare under Direct and Indirect Investor Control

We study the welfare consequences of common ownership under different assumptions about
which firm decisions investors control.?* To do so we consider a simplified version of our model with
n single-product firms and symmetric common ownership « in which (i) there is no top manager,
but investors directly choose investment e; with an investment cost function given by Xe?, (ii)
investment e; is set in stage 1 and is observable to firm i but not to other firms j, and (iii) price p;
is set in stage 2 either by investors who maximize ¢; (direct control) or by the pricing specialist of
firm ¢ who maximizes ; (indirect control). We show that the surplus loss from common ownership
can be larger or smaller if investors directly control p; than if this decision is delegated to pricing
specialists.

As a benchmark let us first consider the case of no common ownership, x = 0. Both e; and p;

are set to maximize m;. The first order conditions are

om;
T =A—2bp;+ad pj+bc—e)=0
Op; 2
J#i
dﬂ'i (‘97@ 0
= = (q; — 67; =
dei (‘3ei q X
yielding the equilibrium outcomes
o bA
q = —(n—1)a
2 — (n—1)a — (x Lg]
T 1 T
et = —q
X

where
A=A—¢b—(n—1al

33We are particularly grateful to Meg Meyer for detailed suggestions and comments on this section.
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B.3.1 Direct Investor Control

Consider the direct control case (denoted by ¢¢) where investors set both e; and directly control

p; to maximize ¢;. The first order conditions are

0o, O or;
¢ = + K Z J —

api apz G apz

do; _ om; 8771 Ip; Z om; 3pj Z 87Tj ey Z %8])3 Z om; Op; _

de;,  Oe; apz de; * Op; Oe; r # oy Jp; 861 * Op; Oe;
First, because e; does not directly affect m; we have g = 0. Therefore, the fourth term is zero.
Second, because of the non-observability of e; to firm j we have % = 0. Therefore, the third and
the fifth term are zero. Third, the sum of the second and the sixth term is ( g;j + KD gipf) gﬁz

which is also equal to zero due to the first order condition for p;. Thus, the only remaining term

is the first term. The expressions are given by

0o _

8¢ =A—=2bp;+ad pj+b(c—e)+raY (pj—c+e;)
Di i jF#i

dgzﬁz _87@-

de,  Oe, =4 — X6&

and yield the equilibrium outcomes

¢ = [b—r(n —1)a)A
2b — (n — 1)&(1 + /ﬁ)) _ [bin(nfl)‘i[b*(nfl)a}
1

e = Z g%
X

B.3.2 Indirect Investor Control

To mirror the decision structure of our model, assume now that investors set e; to maximize

¢i, but the pricing specialists set p; to maximize ;. The first order conditions of this indirect
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control case (denoted by ¢m) are

87'(1'
Op;
de;  Om 67rZ op; on; 8p] 87@ on; 6p] om; Op;
de; e, 3]% oe; ; ; 0e; Z € Z op; (96Z ZZ op; Oe;

=0

g = (0. Therefore, the fourth term is zero.

gﬁ = 0. Therefore, the
third and the fifth term are zero. Third, because of the first order condition for p; the second (and

First, because e; does not directly affect m; we have

Second, because of the non-observability of e; to firm j we again have

also the fifth) term is zero. The remaining equation is

dgbz . am 87rj 8]7,
dei N 8ei + ,{; 8p2- 86i

= 0.

Pricing specialist ¢’s reaction function in the second stage is

A+be—be;+ad.p;

bi =

2b
Thus, we have
(97@»
=qi — X&
de; 4 — X
or; _
api =a(p; —c+ej)
Ipi . _1
861' n 2
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i — =0
do. —Xxe — K ;
Finally, we obtain
= bflb : - k(n—1)a
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where

- (n—1)a
2[b — (n—1)a]’

B.3.3 Comparison

First, e?® > e¢?". This occurs because under indirect control (¢m) investors cannot directly
control p; they have to distort investment e; to reduce competition. Second, output is lower due
to the presence of common ownership. Because of the price distortion effect of common ownership
under direct control (¢¢) we have ¢"™™ > ¢?®. Because of the investment distortion effect under
indirect control we have ¢™™ > ¢®*. Third, for all parameter values that satisfy the second-order
conditions we have ¢ < ¢®". Therefore, indirect control is always better for consumer welfare
than direct control. Fourth, producer surplus is always higher under direct control than under
indirect control.

However, the total welfare ranking between direct and indirect control is ambiguous and de-
pends on whether y is large or small. x measures how costly it is to invest in marginal cost
reduction e; and thus determines the impact of investment in shaping production and pricing de-
cisions. As x — 00, ¢*" — ¢"™ because the investment distortion effect disappears, but ¢*? < ¢™"
because the price distortion effect is still present. However, if x is sufficiently small the investment
distortion effect on total welfare dominates the price distortion effect on total welfare and the

welfare loss of common ownership is smaller under direct than under indirect control.

B.4 Timing and Observability

Our results are robust a number of separate assumptions about timing and observability.

B.4.1 Timing of Pricing Decisions

Assume that rather than setting prices concurrently with the effort choices of top managers in
stage 2, pricing specialists set prices in stage 3 after observing the effort choice e; of the manager
of their firm. Because there is a deterministic relationship between effort e; and marginal cost ¢;
this is also equivalent to observing the firm’s marginal cost ¢;. In this case each manager i’s first
order condition remains the same because each pricing specialist ¢ is choosing p; to maximize the

profit of firm ;. Thus, by the envelope theorem the new term in manager ¢’s first order condition
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stemming from the impact of e; on 7; via the change in p; is 0.

Now assume that pricing specialists observe not just the effort choice e; of their own manager
but the entire vector of all managerial effort choices before choosing prices in stage 3. In that
case top managers will play a pre-commitment game in productivity improvements in stage 2.
Although this changes the magnitude of the incentive-reducing effect of common ownership, it
does not change any of our qualitative conclusions.

However, under these changed timing assumptions and with public contracts it is important

that the managerial contracts cannot be renegotiated.

B.4.2 Observability of Managerial Contracts

Our results also qualitatively hold for privately observable managerial incentive contracts under
the assumption of simultaneous effort and pricing decisions by managers and pricing specialists. As
discussed by Katz (1991) the assumption that the contract between an owner and the top manager
of her firm is observable to other firms is central to the literature on strategic delegation (Vickers,
1985; Fershtman and Judd, 1987; Sklivas, 1987; Fershtman et al., 1991). In those papers, the
owner’s main consideration for managerial incentive design is to change the competitive behavior
of other firms to increase profits at her own firm. Specifically, an owner i’s net profits m; — w;
indirectly benefit from distorting incentives of manager ¢+ away from own firm profit maximization
because this causes other firms j # ¢ to compete less aggressively in the product market. But
to influence the competitive behavior of other firms it is important that incentive contracts are
observable to them.

However, this strategic effect is not the main driving force in our setting. Instead, a common
owner’s portfolio profits ¢; = m; —w; + 32,4 kij (m; —w;) directly benefit from reducing managerial
incentives at firm ¢ away from the level that would obtain under own firm profit maximization
focused on m; — w;. This incentive reduction increases the net profits m; — w; at other firms
even without these other firms responding to the reduced managerial incentives at firm 4. In other
words, in our model even without publicly observable contracts managerial incentives have a direct

effect in addition to the indirect strategic effect that exists when contracts are publicly observable.
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B.5 Vertical Relationships

Our theoretical framework focuses on a single industry and does not feature vertical relation-
ships. However, common ownership of vertically related firms could also play a role. Indeed,
several papers have documented some effects of common ownership in vertical relationships (Geng
et al., 2017; Kedia et al., 2017). Furthermore, product market effects of vertical common owner-
ship may include pro-competitive effects such as the mitigation or outright elimination of double
marginalization, much in the same way that vertical integration does in the outright ownership
case. However, vertical integration can also have anticompetitive effects, including exclusionary
conduct like foreclosure and raising rivals’ costs. For example, Crawford et al. (2018) provide a
comprehensive welfare analysis incorporating both positive and negative effects under partial ver-
tical integration. A similar logic would also apply to quasi-vertical integration through common
ownership.

However, even if quasi-vertical integration through common ownership only has the beneficial
effect of eliminating double marginalization this will not completely offset the negative horizontal
common ownership effect. This is because (consumer-facing) firms will still want to charge a
markup to final consumers, even if markups were reduced to zero elsewhere in the vertical chain.

Finally, even if (i) vertical common ownership does not have any anticompetitive effects, (ii)
perfectly eliminates double marginalization along the vertical chain, and (iii) consumers are also
shareholders, horizontal common ownership will still have anticompetitive effects as in our model.
This is because consumer interests as shareholders are only fully internalized if there is perfect ho-
mogeneity (in particular with regards to equity ownership) across consumer-shareholders as shown
by Farrell (1985). Following this line of argument about consumer-shareholder heterogeneity, Azar
and Barkai (2020) show that, despite being a large majority, households in favor of competition
own only 20% of all wealth whereas the small minority of households who own the vast majority

of resources in the economy, oppose increasing competition.

B.6 Endogenous Market Shares

The endogeneity of market shares is an important feature of our theoretical framework. As
we will show, not only does it provide a causal interpretation for previous empirical findings, but

it also identifies shortcomings in the interpretation of existing empirical work. In our model, the
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only cause of market-level variation in prices, output, market shares, and concentration is the
firm-level variation in common ownership.

To illustrate, suppose that an econometrician ran a regression of market prices on a measure of
common ownership concentration, market concentration, and controls, all of which could depend
on market shares. First, in light of our model, the econometrician would be wrong to interpret
(only) the common ownership coefficient as the price effect of common ownership, as many papers
in the literature, including Azar et al. (2018) and Azar et al. (2021), do by assuming exogenous
market shares. This interpretation is wrong in the context of our model because variation in market
concentration is also driven by common ownership.?* Second, the econometrician would also be
wrong to interpret a price effect of variation in market shares without variation in ownership as
evidence against the presence of anticompetitive effects of common ownership, as in Dennis et al.
(2019).%* This is because in our model the price effect is actually intermediated via an endogenous
market structure caused by common ownership.

Although a different model may yield a different interpretation of the same evidence, at the
very least our results emphasize the importance of a greater integration of empirical and theoretical

research on common ownership in the future.

B.7 Product Market Differentiation

Our model emphasizes the role of strategic product market competition between firms. If
the products within each product category were independent (i.e., a = 0) and thus each firm’s
pricing decisions had no impact on the demand and profits of other firms, common ownership s
between the firms would not have any impact on the equilibrium managerial incentives a*.3® More
generally, in any setting (e.g., perfect competition) where a firm can treat its own product market

behavior as having no impact on the behavior and profits of other firms, common ownership « will

34Specifications in Azar et al. (2018) and Azar et al. (2021) that hold markets shares fixed and only use variation
from ownership to affect their measure of common ownership concentration show that not the entire effect is driven
by variation in market shares—but it does not reject that some of the effect is.

35Kennedy et al. (2017) show a positive panel correlation between ticket prices and common ownership profit
weights (“incentive terms” in their paper), and thereby disprove the claim by Dennis et al. (2019) that the positive
relationship between airline ticket prices and common ownership is due to endogenous market shares. Similarly,
Park and Seo (2019) show a positive effect of common ownership on prices in a structural model, which also rules
out a decisive role of endogenous market shares.

36This is because the driving force of our model is not diversification across unrelated firms as in Edmans et al.
(2019), but rather diversification within the same industry.
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not influence managerial incentives o*. In particular, the negative effect of common ownership &
on equilibrium incentives a* given to managers increases with the degree of product homogeneity
a, that is % < 0.

Recall that product differentiation influences how strongly the firms’ production decisions
influence each other. When product differentiation is low (a is high) the price choice of the other
firm, p;, has a relatively large impact on demand ¢;. In other words, when product differentiation is
low, price decreases will lead to more business stealing. Thus, any increase in the incentives given
to the manager of firm ¢ (and the resulting decrease in marginal cost and decrease in price of firm
i) will reduce the profits of the other firm by more than if product differentiation were high. As
a result, when common ownership increases in industries with relatively homogeneous products,
owners are particularly hesitant to give strong profit incentives to their manager because this
would lead the manager to compete too aggressively and steal business away from other firms also
owned by the owner. This empirical prediction is potentially testable in multimarket industries in
which one can measure the degree of product differentiation with confidence.

Finally, this finding further highlights the importance of focusing on the right settings to study
the effects of common ownership. The existing literature (e.g., Azar et al. (2018) and Backus et al.
(2021b)) has emphasized that anticompetitive effects of common ownership are only measurable
in a subset of markets in any given industry, and that measuring such effects requires variation
across markets in the level of common ownership for identification. However, Koch et al. (2020)
argue that the product market effects of common ownership can be identified from regressing
industry price markups and industry profitability on common ownership measures using industry-
level specifications similar to Azar (2012). Unlike Azar (2012) they do not find evidence that
common ownership improves profitability. In contrast, our theoretical work focuses on within-firm
across-market effects and our empirical work examines firm-level effects. Our paper shows that,
even if one took the empirical result at face value that there is no effect of common ownership
on markups, this does not imply that there are no anticompetitive effects. The anticompetitive
effects in our model come from a production cost inefficiency that is caused by the combination
of common ownership and agency problems, rather than an allocative efficiency that results in

higher markups.
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B.8 Product Market Concentration

In our baseline model with n symmetric firms, one can show that the incentive-reducing and
price-increasing effects of common ownership are particularly pronounced when product market
concentration is high (i.e., when the number of firms n is small). This is because as the number
of firms grows, each firm becomes small and its negative impact on other firms through charging
lower prices diminishes. As a result, common owners are less concerned about the negative side
effects (i.e., lower prices) on other firms of high-powered managerial incentives when designing
incentive plans. This theoretical result can explain the empirical finding of Azar et al. (2018) that
the price-increasing effect of common ownership is bigger in airline markets with higher product
market concentration. To our knowledge, our model is the first in the literature that is able to
explain this empirical pattern.

Moreover, this prediction is also consistent with the empirical results on the relationship be-
tween corporate governance and product market competition. In our model, common owners exert
weak corporate governance and enable the “quiet life” of top managers by making managerial
compensation less sensitive to firm performance and this incentive-reducing effect is particularly
pronounced in less competitive industries where it results in lower productivity and higher costs.
Giroud and Mueller (2010) and Giroud and Mueller (2011) provide empirical evidence for this
prediction by showing that weak corporate governance firms have lower productivity and higher

costs, but only in less competitive industries.
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C Additional Empirical Results

Table C1. Wealth-performance sensitivity as a function of common ownership with a set of institutional ownership

related controls.

This table presents the coefficients from regressions of the Edmans et al. (2009) measure of wealth-performance sensitivity (EGL) on
common ownership (value-weighted &) while controlling for firm fixed effects and industry x year fixed effects. This table first excludes
institutional ownership, and then includes it in different ways. Institutional Ownership is the ratio of ownership held by institutional
investors, Top 5 Institutional Ownership is the Institutional Ownership held by Top 5 shareholders of the firm, Investor Concentration

is the HHI of investor ownership, and Investor Concentration Quartile is a variable that takes values 0, 1, 2, and 3 for each increase

quartile in THHI.

Dependent Variable

In(Wealth-performance Sensitivity EGL)

(1) (2) (3) (4) (5) (6) (7)
CO (Kappa) -0.192%**  _(,222%F* -0.243%%* - 0.239%FF  _0.231***  _0.197FF*
(0.047)  (0.048) (0.052)  (0.053)  (0.050)  (0.052)
Volatility 1.288%*F* 114908k 117586k 1.220%FF 1 248%** 1.2471%%* 1.153%**
(0.280) (0.275) (0.278) (0.278) (0.278) (0.278) (0.274)
In(Market Equity) 0.355%#%  (0.372%*%  (0.350%**  (.353%FK  (0.354%HKF  (0.354%HFK (. 375K
(0.020)  (0.020)  (0.021)  (0.019)  (0.020)  (0.020)  (0.020)
Leverage 0.0330 0.0257 0.0319 0.0342 0.0358 0.0320 0.0229
(0.065) (0.064) (0.065) (0.065) (0.065) (0.065) (0.064)
HHI -0.125 -0.124 -0.0961 -0.130%* -0.129% -0.128* -0.121
(0.074)  (0.073)  (0.073)  (0.074)  (0.074)  (0.074)  (0.073)
In(Tenure) 0.489%**  (0.492%**  (.487***  (0.490%**  (0.489%FF  (.490***  (.492%**
(0.030) (0.029) (0.029) (0.029) (0.030) (0.029) (0.029)
Institutional Ownership -0.385%**  _().363*** -0.443%**
(0.074)  (0.077) (0.083)
Top 5 Institutional Ownership -0.362%**
(0.118)
Investor Concentration (IHHI) -1.549%* 0.960
(0.641) (0.718)
Inv Concentration Quartile (ITHQ) -0.0367***
(0.012)
Observations 42492 42492 42498 42492 42492 42492 42492
R-squared 0.683 0.684 0.683 0.683 0.683 0.683 0.684
Firm FE Yes Yes Yes Yes Yes Yes Yes
Industry SIC-3 x Year FE Yes Yes Yes Yes Yes Yes Yes
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Table C2. Wealth-performance sensitivity as a function of common ownership: robustness to different corporate
control assumptions.

This table presents regressions similar to those in Table 5 but uses different assumptions with respect to shareholder control. Specifically,
we follow Backus et al. (2021b) and use a power function such that v;, = B;\o. As we increase the value of )\, we increase the convexity
of the control weights. We show results for A = 0.5, A = 2, and A = 3. The outcome variable is the Edmans et al. (2009) measure of

wealth-performance sensitivity (EGL).

Dependent Variable In(Wealth-performance Sensitivity EGL)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILLIPS
) 2) ®3) (4) () (6) (7) (8) 9)
CO Kappa (v = 3°9) -0.225%** -0.224%** -0.199%**
(0.049) (0.048) (0.061)
CO Kappa (y = 3?) -0.206%** -0.229%** -0.191%**
(0.046) (0.042) (0.048)
CO Kappa (y = 3%) -0.194%** -0.216%** -0.182%%*
(0.044) (0.039) (0.043)
Volatility LISTHFF* 1. 140%F%  1.137%FF  (0.839%**  0.814%**  0.811*%F*  (0.903***  (.889***  (.885%**
(0.274) (0.275) (0.275) (0.287) (0.288) (0.288) (0.274) (0.274) (0.274)
In(Market Equity) 0.373*%*F  0.370%**  0.368%**  0.373*F*F  (0.370%*F  0.369*F**  0.305%F*  (.392%FF  (.390%**
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.025) (0.024) (0.024)
Leverage 0.0267 0.0253 0.0253 -0.00615  -0.00812  -0.00852 0.0159 0.0135 0.0134
(0.064) (0.065) (0.065) (0.061) (0.061) (0.061) (0.072) (0.073) (0.073)
HHI -0.124 -0.123 -0.122 -0.0338 -0.0362 -0.0362 0.00818 0.0122 0.0126
(0.073) (0.074) (0.073) (0.090) (0.089) (0.089) (0.059) (0.059) (0.059)
In(Tenure) 0.491%#%  (0.492%**  0.491%**  0.485%FF  (0.486***  0.486***  0.496™**  0.496***  0.496%**
(0.029) (0.029) (0.029) (0.028) (0.028) (0.028) (0.035) (0.035) (0.035)
Institutional Ownership -0.409%**  -0.364%HF*F  -0.355%**  _(.437FFF  0.391% K _0.381FHFF  -0.320%K  _(.285KFF (. 278%**
(0.074) (0.073) (0.073) (0.077) (0.074) (0.074) (0.071) (0.069) (0.069)
Observations 42,492 42,492 42,492 45,369 45,369 45,369 33,905 33,905 33,905
R-squared 0.684 0.684 0.684 0.689 0.690 0.690 0.699 0.699 0.699
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Table C3. Wealth-performance sensitivity as a function of common ownership with different fixed effects.
This table presents the coefficients from regressions of the Edmans et al. (2009) measure of wealth-performance sensitivity (EGL) on
common ownership (equal- and value-weighted ®) with no fixed effects (columns 1 and 6), with only firm fixed effects (columns 2 and

7), with firm and year fixed effects (columns 3 and 8), with firm, year, and industry SIC-3 fixed effects (columns 4 and 9), and with all
set of baseline fixed effects (firm, and industry SIC-3 X year, in columns 5 and 10).

Dependent Variable In(Wealth-performance Sensitivity EGL)

(1) 2) ®3) (4) () (6) (7) (8) (9) (10)

CO (Kappa EW) L0.82TFFF 0.34TFRC (1790 (.180%F  (.230% %
0.077)  (0.064)  (0.047)  (0.048)  (0.051)
CO (Kappa VW) 06657 0.193%RF (. I81FE 0. 182%Kk (0205

(0.081)  (0.064)  (0.047)  (0.048)  (0.048)

Volatility L7136 2190%0%  1924%% 1 065%RE 113300 [ 022%RE 20300k ] 230%%E ] 81FE ] 140%%x
(0.503)  (0.589)  (0.314)  (0.309)  (0.274)  (0.519)  (0.595)  (0.315)  (0.310)  (0.275)
In(Market Equity) 0.166%%  0.349%F%  0.38IFFF  (.384%%% (. 3700KF  (L1TOFRF (34200 (383K (.387FRF (3720
(0.016)  (0.037)  (0.023)  (0.022)  (0.020)  (0.016)  (0.038)  (0.023)  (0.022)  (0.020)
Leverage S0.745%FF 052700 0.0251  -0.0116  0.0242  -0.766*%* -0.528%%%  -0.0239  -0.0105  0.0257
(0.079)  (0.107)  (0.064)  (0.064)  (0.064)  (0.081)  (0.108)  (0.065)  (0.064)  (0.064)
HHI 00523  -0.0605  -0.0120  -0.00655  -0.120  0.0453  -0.0503  -0.0175  -0.0118  -0.124
(0.056)  (0.058)  (0.049)  (0.055)  (0.073)  (0.057)  (0.058)  (0.050)  (0.056)  (0.073)
In(Tenure) 0.311%F%  0.0935%  0.458%%F  0.4GL¥¥*  0.492FFF  (.288%%F  0.0806  0.458%F*F  (AGL¥FF  (.492%%x

(0.045)  (0.047)  (0.031)  (0.031)  (0.029)  (0.045)  (0.048)  (0.031)  (0.031)  (0.029)
Institutional Ownership S0.782FFF 1 182FFF _(0.404%FF  0.399%*F  _0.398%F*  _Q.77IFFE _1.172%FF _(.397*FF  _(0.393%**  _(.385%**

(0.116)  (0.163)  (0.081)  (0.080)  (0.075)  (0.117)  (0.165)  (0.080)  (0.080)  (0.074)

Observations 43,977 43,816 43,816 43,805 42,492 43,977 43,816 43,816 43,805 42,492
R-squared 0.098 0.553 0.624 0.632 0.684 0.089 0.552 0.624 0.632 0.684
Firm FE No Yes Yes Yes Yes No Yes Yes Yes Yes
Year FE No No Yes Yes No No No Yes Yes No
Industry SIC-3 FE No No No Yes No No No No Yes No
Industry SIC-3 x Year FE No No No No Yes No No No No Yes
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Table C4. Panel A. Wealth-performance sensitivity as a function of different measures of common ownership
(Compustat).
This table presents the association between different common ownership measures and the Edmans et al. (2009) measure of wealth

performance sensitivity (EGL) using four-digit Compustat industry definitions.

Dependent Variable In(Wealth-performance Sensitivity EGL)

(1) (2) 3) (4) ©) (6) (7)

CO (Kappa) -0.238%**

(0.047)
CO (Cosine Similarity) -0.237#%*

(0.059)
CO (Top 5 Overlap) -0.194%**
(0.041)
CO (Anton and Polk) -0.182%*
(0.095)
CO (Harford, Jenter and Li) -0.274%%
(0.104)
CO (MHHID) -0.0196
(0.076)
CO (MHHID 1/N) 0.00257
(0.060)

Volatility 0.826***  0.838***  (.876***  (0.859%**  (.856***  0.865***  (.863%**

(0287)  (0.28%)  (0.287)  (0.288)  (0.288)  (0.288)  (0.289)
In(Market Equity) 0.373%¥*  0.369***  (0.368%**  0.373***  (.379*FF*  (.358%**F  (.358%**

(0.020)  (0.020)  (0.021)  (0.022)  (0.022)  (0.021)  (0.021)
Leverage -0.00731  -0.00612 -0.0127  -0.00177  -0.00279  -0.00131 -0.00101

(0.061)  (0.061)  (0.064)  (0.061)  (0.061)  (0.061)  (0.061)
HHI -0.0353 -0.0285 -0.0122 -0.0463 -0.0598 -0.0241 -0.0175

(0.089)  (0.089)  (0.091)  (0.090)  (0.090)  (0.098)  (0.090)
In(Tenure) 0.486**F*  0.486%**  0.488*FF  (.481***  (.483FFF  (.481%**  (.480%H*

(0.028)  (0.028)  (0.028)  (0.029)  (0.028)  (0.028)  (0.028)
Institutional Ownership -0.415%FF  _0.332%**  _(.356%F*  -(.324FFF  _(.282%**  _(.387HFHFKF  _(.387***

(0.075)  (0.077)  (0.078)  (0.080)  (0.081)  (0.078)  (0.078)
Observations 45,369 45,369 44,676 45,369 45,369 45,375 45,375
R-squared 0.689 0.689 0.690 0.689 0.689 0.689 0.689
Firm FE Yes Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes Yes

97



Table C4. Panel B. Wealth-performance sensitivity as a function of different measures of common ownership
(Hoberg-Phillips).
This table presents the association between different common ownership measures and the Edmans et al. (2009) measure of wealth

performance sensitivity (EGL) using four-digit Hoberg-Phillips industry definitions.

Dependent Variable In(Wealth-performance Sensitivity EGL)

(1) (2) (3) (4) () (6) (7)

CO (Kappa) -0.197***

(0.056)
CO (Cosine Similarity) -0.184%**

(0.061)
CO (Top 5 Overlap) -0.144%+%
(0.040)
CO (Anton and Polk) -0.153
(0.105)
CO (Harford, Jenter and Li) -0.210*
(0.113)
CO (MHHID) -0.102
(0.070)
CO (MHHID 1/N) -0.0567
(0.053)

Volatility 0.898%F*  0.896***  0.862***  0.925%**  (0.919%**  (.925%FF  (.924***

(0274)  (0.275)  (0.274)  (0.275)  (0.275)  (0.276)  (0.275)
In(Market Equity) 0.394%FF  0.390%**  0.384***  (0.304***  (0.397***  (.381FF*F  (.381***

(0.025)  (0.025)  (0.025)  (0.026)  (0.025)  (0.025)  (0.025)
Leverage 0.0147 0.0175 0.0123 0.0207 0.0188 0.0211 0.0212

(0.073)  (0.073)  (0.073)  (0.072)  (0.072)  (0.072)  (0.072)
HHI 0.0104 0.0154 0.0242 -0.00289  -0.0106 -0.0221 0.0148

(0.059)  (0.059)  (0.056)  (0.060)  (0.060)  (0.063)  (0.058)
In(Tenure) 0.496%F*F  0.496%**  0.497***  0.493***  (0.494%**  (.493FFF  (.493%**

(0.035)  (0.035)  (0.035)  (0.035)  (0.035)  (0.035)  (0.035)
Institutional Ownership -0.305%F%  _0.244%FFF  _0.267FF*  _0.231FF*  _0.203%F  -0.201%*FF  _(.200%**

(0.069)  (0.070)  (0.074)  (0.071)  (0.073)  (0.072)  (0.073)

Observations 33,905 33,905 33,374 33,905 33,905 33,916 33,916
R-squared 0.699 0.699 0.699 0.699 0.699 0.699 0.699
Firm FE Yes Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes Yes
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Table C5.
measures (Compustat).

This table presents coefficient estimates from regressions of different measures of wealth-performance sensitivity on common ownership.

The difference to Table 7 is that we use four-digit Compustat industry definitions. In columns (1) to (3) the dependent variable is the

Panel A. Wealth-performance sensitivities as a function of common ownership: alternative WPS

Jensen and Murphy (1990) measure (JM) while in columns (4) to (6) it is the Hall and Liebman (1998) measure (HL).

Dependent Variable n(WPS JM) In(WPS HL)
(1) (2) (3) (4) (5) (6)
CO (Kappa) 10,1647 10,1405
(0.042) (0.047)
CO (Cosine Similarity) -0.191°%+% -0.143**
(0.052) (0.058)
CO (Top 5 Overlap) -0.184*#* -0.129%**
(0.038) (0.037)
Volatility 1.140%*%  1.146%FF  1.204***  1.363%FF  1.370%FF  1.420%F*
(0.282)  (0.282)  (0.277)  (0.298)  (0.209)  (0.292)
In(Market Equity) 0.0858%***  (0.0843%** (.0840***  (.703***  (0.700***  (0.700***
(0.023)  (0.023)  (0.024)  (0.023)  (0.023)  (0.023)
Leverage S0.571FFF Q5T _0.574%HF 0.0530 0.0536 0.0477
(0.059)  (0.059)  (0.060)  (0.061)  (0.061)  (0.062)
HHI -0.0813 -0.0777 -0.0698 -0.0463 -0.0424 -0.0298
(0.083)  (0.083)  (0.084)  (0.085)  (0.085)  (0.087)
In(Tenure) 0.390%**  (0.391***  0.395%**  (0.565%** (0.564***F  0.569%**
(0.025)  (0.025)  (0.025)  (0.032)  (0.032)  (0.032)
Institutional Ownership -0.135%* -0.0718 -0.0869  -0.184*** -0.134%*  -0.143**
(0.058)  (0.058)  (0.057)  (0.060)  (0.063)  (0.061)
Observations 45,369 45,369 44,676 45,369 45,369 44,676
R-squared 0.794 0.794 0.796 0.794 0.794 0.795
Firm FE Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes
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Table C5. Panel B. Wealth-performance sensitivities as a function of common ownership: alternative WPS
measures (Hoberg-Phillips).

This table presents coefficient estimates from regressions of different measures of wealth-performance sensitivity on common ownership.
The difference to Table 7 is that we use four-digit Hoberg-Phillips industry definitions. In columns (1) to (3) the dependent variable is
the Jensen and Murphy (1990) measure (JM) while in columns (4) to (6) it is the Hall and Liebman (1998) measure (HL).

Dependent Variable In(WPS JM) In(WPS HL)
(1) (2) (3) (4) () (6)
CO (Kappa) -0.119%* -0.0784
(0.049) (0.052)
CO (Cosine Similarity) -0.113%* -0.0431
(0.053) (0.058)
CO (Top 5 Overlap) -0.134%%* -0.0676%*
(0.032) (0.036)
Volatility L.367FFF  1.366%F*  1.371%%*  1.371%%F  1.376%** 1.361***
(0.280)  (0.281)  (0.277)  (0.276)  (0.277)  (0.276)
In(Market Equity) 0.121%%%  0.119%FF  0.119%FF  0.738***  (.735%** (. 733%+*
(0.030)  (0.030)  (0.031)  (0.024)  (0.024)  (0.024)
Leverage -0.565%**  -0.563*** -0.565***  0.0831 0.0850 0.0821
(0.062)  (0.062)  (0.062)  (0.062)  (0.062)  (0.061)
HHI -0.0131 -0.0102 -0.0119 0.0183 0.0215 0.0223
(0.061)  (0.061)  (0.060)  (0.054)  (0.054)  (0.052)
In(Tenure) 0.396*%F  (0.396™***  (0.398%**  (.542%FK  (.542%H%  (.544%**
(0.028)  (0.028)  (0.028)  (0.030)  (0.030)  (0.030)
Institutional Ownership -0.0535 -0.0162 -0.0252  -0.132*%*  -0.114*  -0.112*
(0.058)  (0.058)  (0.057)  (0.059)  (0.061)  (0.060)
Observations 33,905 33,905 33,374 33,905 33,905 33,374
R-squared 0.803 0.803 0.804 0.815 0.815 0.815
Firm FE Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes
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Table C6. Wealth-performance sensitivity as a function of common ownership: horse race between kappa com-
ponents (cosine similarity and IHHI ratio).

This table presents regressions similar to those in Table 5 and Table 6. The outcome variable is again the Edmans et al. (2009) measure
of wealth performance sensitivity (EGL). Column (1) repeats the specification of column (1) of Table 5 using the rank-transformed
measure of kappa. The remaining columns (2) to (5) take logs of each x;; to decompose it into its two subcomponents and then average

it across all industry competitors.

Dependent Variable In(Wealth-performance Sensitivity EGL)

(1) (2) (3) (4) (5)
K -0.222%%
(0.048)
log(/{ij) —00423***
(0.009)
log(cos;;) -0.0457%** -0.0364***
(0.011) (0.011)
log \/ Trr1r7 -0.0635%*% -0.0516%**
(0.015)  (0.015)
Volatility 1.149%**  1.151%%* 1.176%** 1.147%%* 1.146%**
(0.275)  (0.275) (0.277) (0.276) (0.276)
In(Market Equity) 0.372%**  (.370%** 0.366*** 0.365%** 0.370%**
(0.020)  (0.020)  (0.021)  (0.021)  (0.020)
Leverage 0.0257 0.0236 0.0269 0.0263 0.0234
(0.064)  (0.064)  (0.065)  (0.064)  (0.064)
HHI -0.124 -0.120 -0.116 -0.106 -0.119
(0.073)  (0.073)  (0.072)  (0.073)  (0.073)
In(Tenure) 0.492%F*%  (.492%** 0.4971%** 0.489%+* 0.492%#*
(0.029)  (0.020)  (0.029)  (0.029)  (0.029)
Institutional Ownership -0.385%F* (0. 379%*FF  _(0.312%FF  _0.452%FF  _(.398%F*
(0.074)  (0.070) (0.075) (0.073) (0.072)
Observations 42,492 42,492 42,492 42,492 42,492
R-squared 0.684 0.684 0.684 0.684 0.684
Firm FE Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes
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Table C7. Wealth-performance sensitivity as a function of common ownership: robustness to using lagged common
ownership measures.

This table presents coefficients from regressions of wealth-performance sensitivities on common ownership. The difference to Table 6

and Table C4 is that we use lagged common ownership measures instead of using contemporaneous measures.

Dependent Variable In(Wealth-performance Sensitivity EGL)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILLIPS
(1) 2 ®3) 4) () (6) (7) (®) )
Lag of CO (Kappa) -0.230%** -0.2427H% -0.205%**
(0.048) (0.052) (0.053)
Lag of CO (Cosine Similarity) -0.288%#* -0.3227H% -0.257#K%
(0.050) (0.061) (0.056)
Lag of CO (Top 5 Overlap) -0.199%** -0.24717%%* -0.177k
(0.040) (0.038) (0.036)
Volatility 1.216%FF  1.206%*F  1.259%%F  0.842%F  (.815%*  0.904*F*  1.032%**F  (.993***  0.965%**
(0.304) (0.306) (0.309) (0.318) (0.319) (0.307) (0.310) (0.311) (0.313)
In(Market Equity) 0.368%**  0.367*F*  0.369*F*  0.369%**F  0.369%**  0.367FF*  0.399%FF  (.398%FF  (.394%**
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.026) (0.025) (0.026)
Leverage 0.0464 0.0473 0.0526 0.00467  0.00464  0.00812 0.0478 0.0487 0.0469
(0.068) (0.069) (0.070) (0.064) (0.063) (0.065) (0.077) (0.077) (0.077)
HHI -0.119 -0.124 -0.145* -0.0684 -0.0686 -0.0559 0.0444 0.0434 0.0332
(0.075) (0.074) (0.074) (0.087) (0.088) (0.088) (0.057) (0.057) (0.058)
In(Tenure) 0.552%F*%  (0.554%FF  0.554%FF  (0.543%FF  0.546%*F  0.547TFF* 0.556FFF  0.558*FF  (.552%FF
(0.028) (0.028) (0.028) (0.027) (0.027) (0.027) (0.034) (0.033) (0.033)
Institutional Ownership -0.304%FF  L0.257*FFF  _0.279%FF Q. 311FFF  0.257FFF  L0.276%FF  -0.228%FF  _(.193%FF  _(.205%**
(0.069) (0.066) (0.070) (0.068) (0.063) (0.067) (0.065) (0.062) (0.066)
Observations 38,124 38,124 36,985 41,128 41,128 40,448 29,896 29,896 29,416
R-squared 0.698 0.698 0.697 0.703 0.703 0.704 0.713 0.713 0.712
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry (SIC-3) x Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Table C8. Wealth-performance sensitivity as a function of common ownership: robustness to coarser industry

definitions at the three-digit level.

This table presents regressions similar to those in Table 6 and Table C4 but uses coarser three-digit industry definitions. The outcome

variable is the Edmans et al. (2009) measure of wealth-performance sensitivity (EGL).

Dependent Variable

In(Wealth-performance Sensitivity EGL)

Industry Definition SIC CRSP SIC COMP HOBERG-PHILLIPS
(1) 2 3) 4) (5) (6) (7) (8) 9)
CO (Kappa) -0.200%%* -0.203*** -0.180%**
(0.048) (0.046) (0.048)
CO (Cosine Similarity) -0.222%%* -0.228*** -0.139%%*
(0.053) (0.052) (0.047)
CO (Top 5 Overlap) -0.134%%* -0.150%** -0.0941%**
(0.038) (0.036) (0.035)
Volatility -0.0580 -0.0616 -0.0473 -0.0998 -0.106 -0.0989 -0.0236 -0.0174 -0.0290
(0.054) (0.054) (0.053) (0.087) (0.087) (0.086) (0.047) (0.047) (0.047)
In(Market Equity) 1A72%F% LI74%%E 1162%FF  1.077FF* LOT8F*K 1.042%FF  1.005%F*  1.014%**F  0.991%**
(0.255) (0.256) (0.254) (0.266) (0.267) (0.266) (0.274) (0.275) (0.267)
Leverage 0.372%*%  0.370%%*  0.365%**  0.369%**F  0.367*F*  0.363%**  0.406%**  0.401%F*  0.398***
(0.022) (0.021) (0.021) (0.022) (0.022) (0.022) (0.024) (0.025) (0.025)
HHI 0.00130  0.00343  0.00794  -0.0240 -0.0230 -0.0214  0.00324  0.00587  0.00537
(0.059) (0.059) (0.060) (0.060) (0.061) (0.063) (0.068) (0.068) (0.067)
In(Tenure) 0.485%H%  0.485%H*  0.485%**  (.482%*K  (.483% K (0.482%HKF  (.492%H*  0.491FH*  (.494%**
(0.029) (0.029) (0.029) (0.029) (0.029) (0.029) (0.034) (0.034) (0.034)
Institutional Ownership -0.377FF*-0.305%*F  -0.333%FK -0.402%F*  -0.328%**F  _0.356*FF  -0.348%F*  -0.209%**  -(.316%***
(0.081) (0.082) (0.083) (0.082) (0.081) (0.084) (0.072) (0.074) (0.076)
Observations 46,274 46,274 45,618 46,603 46,603 46,110 34,790 34,790 34,303
R-squared 0.650 0.650 0.650 0.650 0.650 0.650 0.674 0.674 0.675
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry (SIC-2) x Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Table C9. Wealth-performance sensitivity as a function of common ownership: robustness of difference-in-
differences estimation to alternative measures of WPS .

This table presents the difference in difference estimates using S&P500 inclusions of competitors. Dependent variables are In(WPS
JM) in Panel A and In(WPS HL) in Panel B. Firms that are already in the S&P500 index and are in an industry that experiences an
addition of a competitor firm to the S&P500 index in a given year are the treatment group, and all other firms in different industries
that did not experience an inclusion in the index are the control firms. The Post dummy takes value of 1 for the event year and for the
five years after the inclusion, and takes value of 0 for the five years before. The controls (not shown) we use are volatility, the natural
log of market equity, leverage, HHI, and the natural log of tenure and are taken as of the pre-event year. Firm and year fixed effects
are included in all specifications. Standard errors are clustered two ways at the firm and year level. Significance levels are denoted by:
*** p<0.01, ** p<0.05, * p<0.1.

Panel A: Dependent Variable WPS JM In(Wealth-performance Sensitivity JM)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILIPS
(1) (2) (3) (4) () (6)
Treat * Post -0.169%FF  -0.171***  -0.131%F*F  -0.132%*F  0.0864** -0.0852%**
(0.043) (0.039) (0.043) (0.042) (0.032) (0.023)
Post 0.860%**  0.955%**F  (.790***  (0.899*%F*  (0.902***  (.950%**

(0.224)  (0.092)  (0.213)  (0.089)  (0.281)  (0.119)

True Inclusions 163 163 179 179 151 151
Unique Treated Firms 335 335 351 351 417 417
Unique Control Firms 807 807 837 837 709 709
R-squared 0.686 0.686 0.686 0.686 0.694 0.694
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Inclusion FE No Yes No Yes No Yes
Panel B: Dependent Variable WPS HL In(Wealth-performance Sensitivity HL)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILIPS
(1) (2) (3) (4) (5) (6)
Treat * Post -0.148%%  -0.148%**  _0.132%*  -0.132%** _0.117** -0.118%*
(0.058) (0.052) (0.052) (0.045) (0.045) (0.045)
Post 1.263***  1.259%** 1 o51*¥* 19232%k*  1569%F*  1.559%**

(0.264)  (0.153)  (0.256)  (0.153)  (0.370)  (0.205)

True Inclusions 163 163 179 179 151 151
Unique Treated Firms 335 335 351 351 417 417
Unique Control Firms 807 807 837 837 709 709
R-squared 0.552 0.552 0.555 0.556 0.550 0.551
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Inclusion FE No Yes No Yes No Yes
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Table C10. Change in common ownership following index addition of a competitor.

This table presents the effect of the Treat variable on changes in firm-level common ownership of index incumbents after the inclusion.
The outcome variable is the change in kappa in Panel A and the change in cosine similarity in Panel B. All specifications include the
following controls (not shown): volatility, the natural log of market equity, leverage, HHI, and the natural log of tenure, and are taken
as of the pre-event year. The dependent variable change in common ownership is rank-transformed to make it comparable across time

and across measures. Significance levels are denoted by: *** p<0.01, ** p<0.05, * p<0.1.

Panel A: Dependent Variable: Change in Common Ownership (Kappa)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILIPS

(1) (2) (3) (4) (5) (6)

Treat 0.0265%%*  0.0300%  0.0370%%*  0.0351%*  0.0202%*  0.0405%*
(0.009)  (0.017)  (0.008)  (0.017)  (0.009)  (0.019)

True Inclusions 163 163 179 179 151 151
Unique Treated Firms 335 335 351 351 417 417
Unique Control Firms 807 807 837 837 709 709
R-squared 0.001 0.076 0.001 0.073 0.000 0.101
Firm FE No Yes No Yes No Yes
Year FE No Yes No Yes No Yes

Panel B: Dependent Variable: Change in Common Ownership (Cosine Similarity)
Industry Definition SIC CRSP SIC COMP HOBERG-PHILIPS

(1) (2) (3) (4) () (6)

Treat 0.0420%%%  0.0496%%*  0.0567+%* 0.0507%%* 0.0305%** 0.0509%**
(0.009)  (0.016)  (0.008)  (0.018)  (0.009)  (0.019)

True Inclusions 163 163 179 179 151 151
Unique Treated Firms 335 335 351 351 417 417
Unique Control Firms 807 807 837 837 709 709
R-squared 0.001 0.082 0.001 0.072 0.000 0.100
Firm FE No Yes No Yes No Yes
Year FE No Yes No Yes No Yes

105



SIC-CRSP

Year-5 Year-4 Year-3 Year-2 Year-1 Year0 Year+1 Year+2 Year +3 Year +4Year +5

SIC-COMP

Year-5 Year-4 Year-3 Year-2 Year-1 Year 0 Year+1 Year+2 Year+3 Year +4Year +5

HOBERG-PHILIPS

Year-5 Year-4 Year-3 Year-2 Year-1 Year0 Year+1 Year +2 Year +3 Year +4Year +5

Figure C1. Estimated coefficients of S&P500 inclusions (rather than competitor index inclusions)
on WPS.

The graph plots the estimated coefficient on year fixed effects in the regression on WPS. We drop the year previous
to the inclusion, and thus the effect is normalized to zero for that year. We control for volatility, natural log of
market equity, leverage, HHI, and natural log of tenure, each evaluated in the year previous to the inclusion, and
interacted with year fixed effects. We also include firm and year fixed effects, and double-cluster standard errors
at the firm and year levels.
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