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1 Appendix A

In this appendix, I theoretically explore the effect of the board monitoring on
the possible cash flow diversion done by the CEO. The CEQO’ spower over the
board, the unobservable effort decisions, and the private information he holds
have a lot of effects not only on corporate outputs but also on society. In this
appendix, I examine how weak board enables the incumbent CEO to divert
some corporate cash. Some cases of diversion are obvious (see for example,
Ivanovich and Hedges (2001) and White (2002)) but as stated by Noe (2009),
not all diversion are detected. Noe (2009) states “Some illegal diversion is not
illegal and not all illegal diversions can be detected simply by an audit by a
firm’s financial transactions. For example, a CEO who e e ¢ would not be
subject to any legal sanction. Yet, funds, which could be invested in productive
activities, would still be diverted.” Moreover, “For example, when managers
can be expected to divert 50 percent of the cash flow, the stock price with the
reputation effect is 30 percent higher than the predicted stock price based only
on the actual level of protection of minority shareholders” (Gomes (2000)).
Below I show that how board composition affects CEO monitoring and also
study how board composition is affected by the CEO. See also, Adams and

Ferreira (2007), Agrawal et al (2006), Beyer et al (2019), Byrd and Hickman

16



(1992), Clutterbuck (1998), Hermalin and Weisbach (1998), Parrino (1997),
Raheja (2005), Rosenstein and Wyatt (1990), Williamson (2008). In this paper,
the board is either tough or easy board. When the board is tough, the CEO
finds it hard to divert cash, whereas eash board makes it easy for the CEO to

divert cash. Initially, the CEQO’s bargaining power is given by 7.

VARIABLES Exogenous variables:

~ :initial bargaining power of the CEO;

yr,vg :the CEQ’s baraining power realized at the end of the first period.
Using this bargaining power, the CEO negotiates with the board at the begin-
ning of the second period. Note that even though vy and g are exonogenous,
the probabilities of 47 and g are endogenous. In other words, the CEQ’s
expected bargaining power in the second period is endogenous. To be more
specific, a1 (k1)yr + (1 —a1(k1))vE , the expected value of the CEO’s bargaining
power in the future is endogenous;

A :the inverse of outside monitoring. Larger A, the less outside monitoring,
implying that the CEO may divert the company money;

Yy, yr - realized cashflow;

oy :probability of yg.

Endogenous variables:
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a1(ky) : the probability of the board being tough, which is also the proba-
bility of CEO not diverting any money;

wi : the wage of the CEO paid at the end of the first period;

as(k;) where i = T or E : the probability of the board being tough to the
CEO in the second stage. This is also the probability of the CEO not diverting
any money;

ws; where ¢ = TorE : the wage of the CEO paid at the end of the second

period.

Timing: The beginning of the period 1: The CEO has bargaining power
~ which is exogenously given. The board with bargaining power 1 — + and the
CEO with bargaining power v Nash bargain and determine the CEQO’s wage
wy and the board composition k; that affects the likelihood of the board being
tough/easy on the CEO. The board type (tough or easy) is publicly observable.

The end of the period 1: The cashflow of the first period is realized. If
the board is easy on the current CEQO, the CEO diverts excessive cash flow into
his pocket. If the board is tough on the current CEO, the CEO does not divert
the excessive cashflow. Regardless of the board type, the CEO receives his wage
wy.

The beginning of the period 2: The board type determined in the first

18



period affects the probability of the CEQ’s bargaining power in this period,
which is either vg (easy) or vyp (tough), where vg > p. Given this bargaining
power, the CEO and the board Nash bargain and determine the CEQO’s wage
wy and the board composition ko that affects the likelihood of the board type
at the end of the period 2. In other words, wy and ks is function of ~;,¢ = F or
T.

The end of the period 2: The second cashflow is realized. If the board
is easy, the CEO diverts excessive cash flow into his pocket. If the board is
tough, the CEO cannot divert the excessive cashflow. Regardless of the board

characteristics, the CEO receives his wage ws.

Model

Backward induction Second stage payoffs
Players’ expected payoffs at the end of the second period:
The CEOQO’s expected payoff at the end of the second period is given as:

me2(vi) = {(1 — az2(k2))[Mynm — yr) + w2 + az(k2) - wa} oy +wa(l —op)

(1)
d(l — ag(k‘g))
Yi ’

where as(k2) is the probability of the board being tough, hence (1 — as(k2))

is the probability of the board being easy, where as is increasing function of
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the board composition, a5(ks) > 0. The first term of (1) represents the CEO’s
expected payoff when the firm performance is high (yg) with probability og:
that is, if the board is easy with probability (1 — as(k2)), the CEO diverts A
fraction of excessive cash (yg —yz,) into his pocket; but if the board is tough with
probability as(k2), the CEO cannot divert any cash into his pocket. Whether or
not the CEO diverts the cash, he always receives wy, The second term shows that
when the firm performance is low (yz,) with probability (1—o), there is no cash
the CEO can divert into his pocket, hence the CEO receives only ws. The final
term indicates the cost the CEQO incurs in influencing the board composition to
make it ‘easy’ for him. Note that d’ > 0, but the larger the CEQ’s bargaining
power ~;,, the lower the cost of influencing the board to become ‘easy’ board.

The board’s expected payoff at the end of the second period is given as:

mp2(7%i) = [(1 — az(ke))(yr — w2) + az(k2)(yn — w2)lom + (yr — we)(1 —om).

(2)
The first term represents the board expected payoff when the firm performance
was yg with probability og. With probability (1 — aa(ks2)), the board is easy,

hence allows the CEO to divert the cash. As a result, the board receives (yr, —
ws). With probability as(kz), the board is tough, hence it prevents the CEO’ s

cash diversion and receives (yg— ws). The second term shows that the board
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receives (yr — we) when the firm performance is yz with probability (1 — o).

Assumption: Assumption Al:

2(1+2 i(1
YL > max ( + /\)—3)\,%( +)

(ya —yr)on Vi 2

YL

The first inequality is the sufficient condition for %ﬂf?l) < 0to hold. The second

inequality is the necessary and suffi cient condition that assures a5 > 0. These
conditions are more likely to hold if 1) the ratio of the cash flow under the bad
state and the expected increment of the cash-flow under the good state is large
enough 2) X is small enough, or in other words, outside monitors are functioning
well. Both implies that the benefit of cash diversion is not suffi ciently large.

(Cash diversion’s should not be too attractive or too easy for the CEO.)

Nash Bargaining at the beginning of the second period: The board
determined in the first stage (tough or easy) and the CEO (yr or vg) negotiate
over the CEQO’s wage and the CEQ’ saction that affects the likelihood of the
board being tough or easy. Note that the board plays different game depending
on tough or easy. I use generalized Nash bargaining for simplicity. Nash product

is given by:
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{{(1 — as(ka)) Ny — yr) + wo] + az(ka)ws} or + wa(l — og) — d(l—;w(’%))} ;
(3)
x {[(1 = az(k2))(yr — wa) + az(k2)(ym — wo)] 0w + (yr — wo)(1 — o)} 7",

i=T,E.
First-order condition with respect to wsy yields

L laa(kd) — 12 4 dom(um —y) (@) - D] (@)

%

wh = (1 — )

+9 {[(1 = as(k3))om +1 = oulyr + az(ky)onynl} -
First-order condition with respect to ko yields

as(ki) = 1— ’Yi(yH—yLQ)UH(1+/\)_ (5)

From (5), I have ag (k1) > az (k%) or k3’ > k¥. This implies that if the board
is tough, the more the board monitors the CEO.

Expression (5) directly leads to the following proposition:

Proposition 1: The likelihood of the board toughness The larger bar-
gaining power the CEO acquires during the first period, the smaller the likelihood
of the board being tough in the second period.

Furthermore, I obtain propositions regarding the CEO and the board payoffs:
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Proposition 2: CEO’s expected payoff The larger bargaining power the
CEO acquires during the first period (this means that the bargaining power is
realized in the end of the first period), the larger the CEQ’s expected payoff in
the second period.

Proof:

Substituting (4) into me2(7;:), I obtain

T2 (i) = yilaz(ky) + M1 — a2 (k3)(yr — yo)om +viyr — (1 — aa(k5))?,

Differentiating the above equation with respect to ; and rearranging it with

(5), T have
drea (i)
dvi
i ; daz (kS
= laa(k3) + A(1 — a2(k3))(yr — yr)ow +yr — 29iAyw — yr)ou fliz)
> 0. q.e.d.

Proposition 3: Board’s expected payoff The larger bargainig power the

CEO acquires during the first period, the smaller the Board’s expected payoff in

the second period.

Proof:
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Substituting (4) into wp2(7¥;), I obtain

mp2(7i) = (1= v)laz (k) + A1 — a2 (k)] (yr — yr)ou + (1= 7)yr

1= i
- (1 —ag(k3))*.

Differentiating the above equation with respect to 7; and rearranging it with

(5) gives us

d”ZiEW) = —[az(k5) + M1 — a2 (E5) (v — yr)om — yr + ﬁ(l —as(kL))?
- 2)‘(1 - ’Yi)(yH - yL)aH da;,(f%)
<0 g.e.d.

The inequality is from the first inequality in (A1).

First stage payoffs

Players’ Expected Payoffs at the end of the first period The

CEOQ’s expected payoff at the end of the first period is expressed as

o1 = {(1 —a1(k1))[Mym —yr) +wi] + ar(k)witog +wi(l —on)  (6)

d(l — (11(]61)) + 7TC2(kl)
Ys 147
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The board’s expected payoff at the end of the first period is expressed as

71 = [(1 —a1(k1))(yr —w1) + a1 (k1) (yn —w2)l o + (yr —w1)(1 —on) (7)

mp2(k1)

+ 147

i

where a; is increasing function of ki, o (k1) > 0.

mo2(k1) = (1 — a1(k1))me2(vE) + a1 (k1) To2(vr), (8)

mp2(k1) = (1 — a1(k1))mB2(vE) + a1 (k)72 (y7)- 9)

Nash Bargaining at the beginning of the first period:

{{(1 —a1(k1)[AMyg —yr) +wi] +ar(k)wi}og +wi(l —og) — d(1 — a1 (k1)) + 7702(/?1)}

Yi 147
(10)
1—y
« {[<1 — a1 (k1)) (yr — w1) + ar (k) (ymr — wa)] o+ (g — wi)(1 — og) + ”ffﬁf)} :

First-order condition with respect to w; yields

wi = (1—7) [}y(al(/ﬁ) — 1)+ dow(yr —yr)(ar (ki) — 1) — Wfi(k:)} (11)

el

T {[(1 —ar(k))om + 1 — onlys + ar(k)omys +

First-order condition with respect to k1 yields (In order to derive the estimation

equation, I assume that d(-) = (1 — a)?.)

CL1(I€1) =1

_ 2y —y)oun(L+A) | mea(yr) = mea(ve) — [ma2(0r) — TB2(78)]
2 1+7r )

(12)
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Expression (12) directly leads to the following proposition:
Proposition 4: The likelihood of the board toughness The larger the
inital bargaining power of the CEO, the smaller the likelihood of the board being

tough in the first period.

Furthermore, I derive the following propositions regarding the CEO and the
board expected payoffs.

Proposition 5: CEO’s expected payoftf The larger the initial bargaining
power of the CEO, the larger the CEQ’s expected payoff in the first period.
Proof:

Substituting (11) into m¢1, I obtain

7T02(7<11)
147r °

mo1 = lar (k1) + A1 = ar(k) (e — yr)om +yr — (1= ax(k1))* +
Differentiating this equation with respect to v and rearranging it with (12),
I have

dme
dy

= [a1(k1) + A(1 — a1(k1)))(yr — yr)ow +yL

+{=29Ayn —yr)ou +mo2(vr) — To2(VE)

we2(vr) — me2(vE) — [mB2(vr) — TB2(VE)] | dax
+ 147 } W

> 0. g.e.d.
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Proposition 6: Board’s expected payoff The effect of the inital bar-
gaining power of the CEO on the Board’s expected payoff in the first period is
ambiguous.

Proof:

Substituting (11) into mp1, I obtain

mp1 = (1= )[ar(k1) + A1 — a1 (k) (ym — yr)ow + (1= 7)ye

11—~

5 (1 — al(kl))2 + Wfi{k;l)

Differentiating this equation with respect to v and rearranging it with (12), I

have
drpi = —[a1(k1) + X1 — a1 (k1) (ygr — yr)ow — yr + i(l _ al(k1))2
dvy 42
+ [ =%)(1 =N (yr —yr)on +2(ai (k1) — 1)1_77 + 732(vr) — T52(78) da;;kl)

—7?,

Proposotion 7: The relationship of al and a2

1) If the board was revealed to be tough at the end of the first period, the
board is more likely to become tough in the second period.

2) If the board was revealed to be easy at the end of the first period, the board

is more likely to become easy in the second period. But this holds only when
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the following condition holds: the effect of the change in the CEQ’s bargaining

power has little effect on both the CEO and the board payoffs.

Proof:
Because of v < v < vg, me2(yr) — mo2(vE) < 0 and wpe(yr) — wp2(yE) > 0,
I obtain

ag(kg) > al(lﬁ) or k‘g > k.

This means if the board is tough in the first period, the board is more likely to
become tough board in the second period. In other words, if the board is tough
in the first period, the board independence becomes larger in the second period.

However, I need to have more assumptions to obtain as (k%) < a1 (k;).

Mathematical Appendix 1. Derivation of w} and as (k)
Taking the logarithm of (3) and differentiating (3) with respect to w} and

k%, T obtain

Vi =% _
e () (W) 0, (A1)
[~ [N — i) + wilay (k) + ab (ki } g + 2250 o
K moa(7i) (A2)
(1 = 2 Zw2)an(he) + (ya = wa)as(ke)|on

752(7i)

=0.
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Rearranging (A1) and (A2) yields (4) and (5).
£ dﬂz;?yEWi)

2. The sign o

Substituting (5) into d”%ﬁ and rearranging it, I have

drpa(7:)
i

1
= —(yn—yr)ou —yr+(yn —yr) (on)’ (1+ )\)[5(1 =3y +142A].
Given the latter half of Assumption 1 that % > (yg — yr)ou (1 + N), it follows
from the former half of Assumption 1 that d”%gw < 0.
3. 1. Derivation of w; and a;
Taking the logarithm of (10) and differentiating (10) with respect to wy and

k1, I obtain

1—
- —1=o, (A3)
TC1 TB1

{=\ym — o) + wild; (k) + ab(ky)wn } opg + 2=l (k) 4 Tealla)

o1

(A4)

[~ (yr — wa)a) (k) + (ymr — w2)d) (k)] op + "2

TB1

Given mqy (k1) = @y (k1)[ro2(vr) — me2(vE)] and wiy (k1) = ay(k1))[mB2(yr) —

mp2(vE)], rearranging (A3) and (A4) leads to (11) and (12).
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2 Appendix B

In this section, I theoretically derive the relationship between the manager’s
position and his stock award compensation and the relationship between the
manager’s position and his earnings management strategy. To this end, I sim-
plify the multi-period or the infinite horizon model of Beyer, Guttman, and
Marinovic (2014) down to a single-period model, and incorporate the resulting
model into the manager’s compensation contract.

Consider a firm that generates aggregate earnings 6. 0 is given by

0=20p+c¢,

where e ~ N(0,02).

After the realization of 6, the firm’s manager privately learns the realization
of 6 and reports it as r to the market. Although the manager can manipulate
the report (r # 6), he incurs a personal manipulation cost by doing so. I assume

that the manipulation cost is represented by

c(r—0—mn)?
2 b

where ¢ is a constant parameter, and 1 ~ N (0, 0727). The realization of 7 is also

privately observed by the manager. Note that the coefficient parameter of the

manipulation cost, ¢, becomes smaller when the manager has a stronger position
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inside the firm.
Given the manager’s report r, I assume that the stock price takes the fol-
lowing linear form:

p:p,o+04(’l"*b),

where « is the sensitivity of the stock price, and b is a constant parameter. This
implies that the stock price is higher as the manager reports the higher earnings.
Thus, equity holders want to induce the manager to report the higher r. In the
subsequent analysis, T assume that pg + a(fp—b) > 0. This assumption ensures
that the stock price is positive if the manager reports the average value of 6.
To induce the manager to report the higher r, equity holders need to grant a
part of the stock to the manager. Let 5 denote the ratio of stockholdings given
to the manager, and w the fixed wage to the manager. Then, the ex post payoff

of the manager after the realizations of # and 7 is represented by

op— 0 Bt ar-p - T,
The manager then chooses r to maximize
mgxﬁ[uo—l—a(r—b)] - W—w
The optimal reporting strategy of the manager, r*, is then
r'*=0+n+ ﬁ?a- (1)
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Equity holders need to choose 8 before the realizations of § and 1. The ex

ante payoff of equity holders is expressed by
E[1=8)p—w]=E{(1-7)[no+alr=0)]—w},

where E is the expectation operator. To induce the manager to participate in

the firm, equity holders also need to consider his participation constraint:

E {mﬁlxﬁ [wo + alr —b)] — clr=0-m? _ w}
=E{ﬁ[uo+a(7‘* ) -

2 W07

where W, is the manager’s outside option.

Now, the maximization problem of equity holders is represented by
maxE {(1 - ) [po + a(r” —b)] —w}, 2)
subject to

5 {5l + ot -0)] - ~uw} = 3)

Given that the manager’s participation constraint is always binding, it fol-

lows from (1) that this maximization problem is reduced to

ey

Ba
b 2

Cc

mélXE(].—Q,B) po + a0 +n+ )|+ + Wo.
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Solving this maximization problem, I obtain

S R U] 2

It follows from (4) and po + a(fp —b) > 0 that the manager’s stock award, 3%,
is greater, the stronger the manager’s position insider the firm (the lower ¢) and
the smaller the firm’s expected aggregate earnings (the smaller 6y). However,
the effect of the sensitivity of the price in response to the manager’s report, «,
is ambiguous. This is because the higher a increases the manipulation cost for
the manager via an increase in the earnings reported by the manager, although
it increases the stock price directly and indirectly through an increase in the
earnings reported by the manager.

Using (1), I also specify the expected revenues from the stock award for the

manager, II,,, as follows.

Iy = EB" [to + a(r™ — b)]

=EB" |po +a(@+n+

fra
5

) )
It again follows from (4) and g + a(6p — b) > 0 that the expected revenues

from the stock award for the manager, II,,, is greater, the stronger the manager’s
position insider the firm is (the lower ¢). However, the effects of 6y and « on

II,,, is ambiguous.
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Furthermore, substituting (4) into (1), I obtain

.1 a2
= ghte b+ o 3(a b). (6)

Equation (6) implies that the manager reports the higher earnings, the stronger
the manager’s position inside the firm (the lower ¢), the larger the firm’s ex-
pected aggregate earnings (the larger 6p), and the larger the sensitivity of the
stock price in response to the reported earnings (the larger «).

these findings are summarized by the following proposition.

Proposition 1: (i) The manager’s stock award is greater if the manager’s
position inside the firm is stronger and the firm’s expected aggregate earnings
are smaller.

(ii) The manager’s expected revenues from his stock award are greater if the
manager’s position inside the firm is stronger.

(iii) The manager reports the higher earnings if the manager’s position inside
the firm is stronger, the firm’s expected aggregate earnings are larger, and the

sensitivity of the stock price in response to the reported earnings is larger.
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