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Asset Market Equilibrium and Family Firm Cost of Capital:
Implications for Corporate Finance

A. Appendix

A.1 Appendix 1

Let us denote H as H =[Zq + £,]Z¢ *. In the literature on asymmetric information, H ! is the classic
measure of the informativeness of the noisy information I since it can easily be shown that H is equal to
the percentage reduction in the uncertainty of 8 as beliefs are updated from the ex-ante to the ex-post
probability distribution. Using all these, we get:

E(B | |)= E(9)+ ZBIE]l[I - E(I)]

_ _ (22a)
=0+%,[Z, +2,]*[0-0)+2(x-%)]
Zeu =X, - Zelz';lz'le
= Eealz;l[xlaf - "“129]
= 29“1((‘1[29 + 2'v ]‘11)71[(“1[29 + 2'v ]‘11 )all _‘llze] 29h
:Ee[ze +Zv]7lzv ( )
and we can rewrite Ex(R) and X, as
E,(R)=0+H*[0-8)+Z(x—%)|-1 (23)
and
%, =H{H+z 2 ], (24)

The market equilibrium clearing condition is:
V\_/].(Xl - Y1)+V72(X2 - Yz):VVmX
Substituting for A, Y;, and X; (from equation (8)) into the market equilibrium clearing condition results in

2(2) 210 - @10 — apx — oz — R+ B] + (1 - 1) (3) 5 [H + 5571 " x

[HO + (6 — 0) + Z(x — X) — Hoy® — Hapx — Haz — HR;1] = x + AY (23)

This market equilibrium condition must hold as an identity (i.e., for any realization of x) which implies
the following three equations:

2(3) 2@ - a) + (- ) (3) 22 0+ 2vE T 1 - Hay] = 0 (al)

-1 (A%) lo, + (1—A) (A%) I H+ 2y T [Z - Hap] = 1 (@2)
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—2(5) 2 oz + R1 - Bl + (1= D) (3) T7UH + ZyZsl] 7 x
[HO — 6 — Z% — Haz — HR;1] = 1Y (a3)

Solving equations (al) to (a3) simultaneously?* results in the information equilibrium expressions for
a,, a,, and a,.

A.2 Appendix 2
Recall equation (16):

E[R] = Re1 + ACov(R, Ry + Iy) + ACov(R,R + DAY — Cov(R,R + AZ; 1B
The matrix representation of this equation is:

E [RFF] _ [Rf] A [COU(RFF'Rm + 1) [COV(RFF'RFF +1Igp) Cov(Rep, Ryp + INF)] x 1Y
Ryr Ry Cov(Ryp, Ry + In) Cov(Ryr, Rep + Irp)  Cov(Ryp, Ryr + Inr)

[COU(RFF; Rep + Ipp) Cov(Rpp, Ryp + Inp) % A[ GSZFF Ospr, SNF] [B]
Cov(Ryp, Rpp + Ipp)  Cov(Rpp, Ryp + Iyp)

O-SFFrENF JSNF
The third term in this equation can be rewritten as:

[COU(RFF' Rpp + Igp) Cov(Rpp, Ryp + INF)] [ UsNF

Cov(Ryp,Rpp + Ipp)  Cov(Rpp, Ryp + Iyp) |Z |

UgFF ENF

Taking element by element of this matrix representation gives us the representation in equation (17)
with
R +1I; = A(Ryr + Inr)

A.3 Appendix 3

Recall the (scalar) elements of Zy! as

Cov(Ry, Ry +1y)  Cov(R,,,Rg+1g)  Cov(R,, R+ 1))
W = = El Cov(Rg, Ry + 1)  Cov(Ry, R +15)  Cov(Rg, Ry +1))
w Cov(R;, Ry + 1Iy)  Cov(R, Rz +13)  Cov(R,R; +1))

Aggregating equation (18) across the family and nonfamily firms, weighting them first by their relative
market values (traded and nontraded) and then finding portfolios that will generate the net returns on
private wealth and interaction returns results in the three equations.

24 The detailed proof is available from the authors upon request.
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