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In this supplement we report our results on tests that aim to get a sense of an upper

bound on rigging.2 In the paper, since we standardize our performance measures by

removing contemporaneous industry shocks, we are likely to lose cases of rigging where

ex post manipulation of performance variables is driven by industry shocks. In that sense

the estimates reported in the paper provide a lower bound on the amount of rigging. To

estimate a possible upper bound of rigging, we reconstruct our performance measures by

allowing them to pick up the effects of contemporaneous industry shocks. In developing

such an estimate, an issue that arises is that the distribution of raw accounting and stock

return realizations during the sample period are quite different. This makes it difficult

to directly compare the two raw measures to get a sensible measure of ex post maximum

return performance, Max{ROAit, Rstockit}. For instance, the mean accounting return

is 4.4% (standard deviation of 6%) while the mean stock return is 16.5% (standard

deviation of 38%).

To address this issue while allowing for contemporaneous industry shocks, we mod-

ify the way in which we standardize accounting and stock returns. We still need to

standardize the performance measures to make the distributions of the two returns com-

parable so that Max{., .} can be sensibly computed. However, instead of standardizing

by the industry mean and standard deviation of the return every year, we now standard-

ize by the industry mean and standard deviation of the return computed over the entire

sample period. By doing so, we allow the impact of contemporaneous industry shocks

to potentially show up in the rigging estimates.

More specifically, we standardize ROAit and Rstockit by two-digit SIC code returns

according to

zROAmodified
it =

ROAit −ROA
σROA

,

zRstockmodified
it =

Rstockit −Rstock
σRstock

, (IA.1)

1

2We thank the referee for this suggestion.
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where {ROA, Rstock} and {σROA, σRstock} are firm i’s industry mean return and stan-

dard deviation, respectively, for accounting (ROA) and stock (Rstock) performance over

the entire sample period. We then define Maxmodified
it as the ex post maximum return

of these standardized performance measures (zROAmodified
it , zRstockmodified

it ) for firm i

in year t.

We re-estimate the main specification of the paper (Table III) using these measures

instead of the ones used in Table III. The results are presented in Table IA.I and suggest

that, consistent with our main prediction, the interaction of Max with CEO power

variables is positively significant for all the three power measures. To get a sense of the

extent to which rigging explains compensation sensitivity to zROA and zRstock, we

recompute the extent to which (in dollars and in percent) pay-for-performance is rigged

versus a result of incentives using the method outlined in Section V.B of the paper.

Our results suggest that about 28% of incentive pay for zROAmodified and about 61%

for zRstockmodified are due to rigging when %Insider is employed as a power measure.

Similarly, using the other two measures of power suggests that rigging might explain as

much as 20% to 30% of compensation sensitivity to zROA and 27% to 39% of compen-

sation sensitivity to zRstock.

As can be seen, these economic magnitudes are larger than those reported in the

paper using the standardized performance measures (16% and 38% of incentive pay

for zROA and zRstock, respectively). This seems sensible since the contemporaneous

industry shocks that are not removed from these measures also show up in the rigging

estimates. Overall, this test suggests that the upper bound on rigging estimates might

be on the order of 20% to 28% for the accounting return measure and 30% to 60% for the

stock return measure. Alternatively, using within-firm sample standard deviations for

accounting and stock returns instead of unit changes, we get an upper bound on rigging

on the order of 16% to 22% for accounting returns and 28% to 57% of stock returns.

We investigate the effects of standardizing performance on our rigging estimates in

another way as well. In particular, we follow the approach discussed above, but instead

of standardizing by the industry mean and standard deviation of the return computed

over the entire sample period, we now standardize by the sample mean computed over

the entire sample period. The idea behind this analysis is to only remove overall time

trends from the rigging estimates. As can be seen from the estimates in Table IA.II, the

2



effect of rigging is even larger. In particular, using this approach, the upper bound on

rigging estimates is on the order of 26% to 43% for the accounting return measure and

38% to 65% for the stock return measure.

3



T
a
b
le

IA
.I

In
ce

n
ti
v
e

P
a
y

a
n
d

R
ig

g
in

g
w

it
h

T
o
ta

l
C

o
m

p
e
n
sa

ti
o
n
:

S
ta

n
d
a
rd

iz
a
ti
o
n

U
si

n
g

In
d
u
st

ry
M

e
a
n

O
v
e
r

E
n
ti
re

S
a
m

p
le

P
e
ri

o
d

In
th

is
ta

b
le

w
e

re
p

o
rt

es
ti

m
a
te

s
fr

o
m

th
e

re
g
re

ss
io

n
th

a
t

u
se

s
th

e
n

a
tu

ra
l

lo
g

o
f

th
e

C
E

O
to

ta
l

co
m

p
en

sa
ti

o
n

a
s

th
e

d
ep

en
d

en
t

v
a
ri

a
b

le
.

W
e

it
er

a
ti

v
el

y
em

p
lo

y
th

e
th

re
e

p
o
w

er
m

ea
su

re
s–

P
o
w
er

In
d
ex

,
In

si
d
er

%
,

a
n

d
%

A
p
po

in
te

d
–
in

a
la

g
g
ed

p
er

fo
rm

a
n

ce
fi

x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

(i
n

co
lu

m
n

s
(1

),
(3

),
(5

),
a
n

d
(7

))
a
n
d

a
n

A
R

fi
x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

(i
n

co
lu

m
n

s
(2

),
(4

),
(6

),
a
n

d
(8

))
.

zR
O

A
m

o
d
if

ie
d

a
n

d
zR

st
oc

km
o
d
if

ie
d

a
re

th
e

st
a
n

d
a
rd

iz
ed

re
tu

rn
o
n

a
ss

et
s

a
n

d
st

o
ck

re
tu

rn
s.

In
st

ea
d

o
f

st
a
n

d
a
rd

iz
in

g
b
y

th
e

in
d

u
st

ry
m

ea
n

a
n

d
st

a
n

d
a
rd

d
ev

ia
ti

o
n

o
f

th
e

re
tu

rn
ev

er
y

y
ea

r,
w

e
n

o
w

st
a
n

d
a
rd

iz
e

b
y

th
e

in
d

u
st

ry
m

ea
n

a
n

d
st

a
n

d
a
rd

d
ev

ia
ti

o
n

o
f

th
e

re
tu

rn
co

m
p
u
te

d
o
ve

r
th

e
en

ti
re

sa
m

p
le

pe
ri

od
.

M
a
xm

o
d
if

ie
d

fo
r

ea
ch

fi
rm

in
a
n
y

y
ea

r
is

co
n

st
ru

ct
ed

a
s

M
a
x
{z

R
O

A
m

o
d
if

ie
d
,

zR
st

o
ck

m
o
d
if

ie
d
}.

O
th

er
co

n
tr

o
ls

in
th

e
re

g
re

ss
io

n
s

in
cl

u
d

e
th

e
n

a
tu

ra
l

lo
g

o
f

fi
rm

a
ss

et
s,

L
n
(A

ss
et

s)
;

th
e

p
ri

o
r

fi
v
e-

y
ea

r
a
v
er

a
g
e

B
la

ck
-S

ch
o
le

s
v
o
la

ti
li
ty

,
V
o
la

ti
li
ty

;
sh

a
re

s
o
w

n
ed

b
y

th
e

C
E

O
,
S
h
a
re

s
O

w
n
ed

,
a
n

d
it

s
sq

u
a
re

;
te

n
u

re
o
f

th
e

C
E

O
,
T
en

u
re

a
n

d
it

s
sq

u
a
re

;
a
n

d
o
p

ti
o
n

h
o
ld

in
g
s

o
f

th
e

C
E

O
,
O

p
ti
o
n
sV

a
lu

e.
A

ll
re

g
re

ss
io

n
s

a
re

es
ti

m
a
te

d
w

it
h

ti
m

e
a
n

d
fi

rm
fi

x
ed

eff
ec

ts
a
n

d
st

a
n

d
a
rd

er
ro

rs
a
re

re
p

o
rt

ed
in

p
a
re

n
th

es
es

.
R

o
b

u
st

st
a
n

d
a
rd

er
ro

rs
a
re

re
p

o
rt

ed
in

th
e

fi
x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

w
it

h
la

g
g
ed

p
er

fo
rm

a
n

ce
m

ea
su

re
s.

D
a
ta

in
th

is
ta

b
le

a
re

fo
r

th
e

p
er

io
d

1
9
9
2

to
2
0
0
3
.

*
*
*
,

*
*
,

a
n

d
*

d
en

o
te

si
g
n

ifi
ca

n
ce

a
t

th
e

1
%

,
5
%

a
n

d
1
0
%

le
v
el

s
re

sp
ec

ti
v
el

y.

D
ep

en
d

en
t

V
a
ri

a
b

le
:
L
n
(T

D
C

)
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(7

)
(8

)
M

a
x

it
0
.0

8
8
*
*
*

0
.0

9
2
*
*
*

(0
.0

2
4
)

(
0
.0

2
1
)

P
o
w

er
In

d
ex

it
0
.0

4
9
*
*

0
.0

5
1
*
*
*

(0
.0

2
4
)

(0
.0

1
6
)

M
a
x

m
o
d
if

ie
d
*
P

o
w

er
In

d
ex

it
0
.0

2
9
*
*
*

0
.0

2
8
*
*
*

(0
.0

0
9
)

(0
.0

0
8
)

In
si

d
er

%
it

-0
.0

0
6

0
.0

0
8

(0
.0

5
8
)

(0
.0

6
1
)

M
a
x

m
o
d
if

ie
d
*
In

si
d

er
%

it
0
.2

6
9
*
*
*

0
.2

4
3
*
*
*

(0
.0

6
1
)

(0
.0

6
2
)

%
A

p
p

o
in

te
d

it
-0

.0
6
2

-0
.0

5
5

(0
.0

9
2
)

(0
.0

7
5
)

M
a
x

m
o
d
if

ie
d
*
%

A
p

p
o
in

te
d

it
0
.0

6
6
*
*

0
.0

7
8
*
*
*

(0
.0

2
8
)

(0
.0

2
8
)

O
b

se
rv

a
ti

o
n

s
8
3
0
3

8
2
2
7

8
3
0
3

8
2
2
7

6
1
2
4

5
8
5
5

5
8
2
2

5
4
9
0

A
R

rh
o

0
.2

3
0
.2

3
0
.1

2
0
.1

1
R

2
0
.4

2
0
.3

7
0
.4

2
0
.3

7
0
.4

2
0
.3

9
0
.4

0
0
.3

9
T

im
e

&
F

ir
m

F
.E

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
O

th
er

C
o
n
tr

o
ls

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

4



T
a
b
le

IA
.I

I
In

ce
n
ti
v
e

P
a
y

a
n
d

R
ig

g
in

g
w

it
h

T
o
ta

l
C

o
m

p
e
n
sa

ti
o
n
:

S
ta

n
d
a
rd

iz
a
ti
o
n

u
si

n
g

S
a
m

p
le

M
e
a
n

O
v
e
r

E
n
ti
re

S
a
m

p
le

P
e
ri

o
d

In
th

is
ta

b
le

w
e

re
p

o
rt

es
ti

m
a
te

s
fr

o
m

th
e

re
g
re

ss
io

n
th

a
t

u
se

s
th

e
n

a
tu

ra
l

lo
g

o
f

th
e

C
E

O
to

ta
l

co
m

p
en

sa
ti

o
n

a
s

th
e

d
ep

en
d

en
t

v
a
ri

a
b

le
.

W
e

it
er

a
ti

v
el

y
em

p
lo

y
th

e
th

re
e

p
o
w

er
m

ea
su

re
s–

P
o
w
er

In
d
ex

,
In

si
d
er

%
,

a
n

d
%

A
p
po

in
te

d
–
in

a
la

g
g
ed

p
er

fo
rm

a
n

ce
fi

x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

(i
n

co
lu

m
n

s
(1

),
(3

),
(5

),
a
n

d
(7

))
a
n

d
a
n

A
R

fi
x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

(i
n

co
lu

m
n

s
(2

),
(4

),
(6

),
a
n

d
(8

))
.
zR

O
A

T
im

e
a
n

d
zR

st
oc

kT
im

e
a
re

th
e

st
a
n

d
a
rd

iz
ed

re
tu

rn
o
n

a
ss

et
s

a
n

d
st

o
ck

re
tu

rn
s.

In
st

ea
d

o
f

st
a
n

d
a
rd

iz
in

g
b
y

th
e

in
d

u
st

ry
m

ea
n

a
n

d
st

a
n

d
a
rd

d
ev

ia
ti

o
n

o
f

th
e

re
tu

rn
ev

er
y

y
ea

r,
w

e
n

o
w

st
a
n

d
a
rd

iz
e

b
y

m
ea

n
a
n

d
st

a
n

d
a
rd

d
ev

ia
ti

o
n

o
f

th
e

re
tu

rn
co

m
p
u
te

d
o
ve

r
th

e
en

ti
re

sa
m

p
le

pe
ri

od
.M

a
xT

im
e

fo
r

ea
ch

fi
rm

in
a
n
y

y
ea

r
is

co
n

st
ru

ct
ed

a
s

M
a
x
{z

R
O

A
T

im
e
,

zR
st

o
ck

T
im

e
}.

O
th

er
co

n
tr

o
ls

in
th

e
re

g
re

ss
io

n
s

in
cl

u
d

e
th

e
n

a
tu

ra
l

lo
g

o
f

fi
rm

a
ss

et
s,

L
n
(A

ss
et

s)
;

th
e

p
ri

o
r

fi
v
e-

y
ea

r
a
v
er

a
g
e

B
la

ck
-S

ch
o
le

s
v
o
la

ti
li
ty

,
V
o
la

ti
li
ty

;
sh

a
re

s
o
w

n
ed

b
y

th
e

C
E

O
,
S
h
a
re

s
O

w
n
ed

,
a
n

d
it

s
sq

u
a
re

;
te

n
u

re
o
f

th
e

C
E

O
,
T
en

u
re

a
n

d
it

s
sq

u
a
re

;
a
n

d
o
p

ti
o
n

h
o
ld

in
g
s

o
f

th
e

C
E

O
,
O

p
ti
o
n
sV

a
lu

e.
A

ll
re

g
re

ss
io

n
s

a
re

es
ti

m
a
te

d
w

it
h

ti
m

e
a
n

d
fi

rm
fi

x
ed

eff
ec

ts
a
n

d
st

a
n

d
a
rd

er
ro

rs
a
re

re
p

o
rt

ed
in

p
a
re

n
th

es
es

.
R

o
b

u
st

st
a
n

d
a
rd

er
ro

rs
a
re

re
p

o
rt

ed
in

th
e

fi
x
ed

eff
ec

ts
sp

ec
ifi

ca
ti

o
n

w
it

h
la

g
g
ed

p
er

fo
rm

a
n

ce
m

ea
su

re
s.

D
a
ta

in
th

is
ta

b
le

a
re

fo
r

th
e

p
er

io
d

1
9
9
2

to
2
0
0
3
.

*
*
*
,

*
*
,

a
n

d
*

d
en

o
te

si
g
n

ifi
ca

n
ce

a
t

th
e

1
%

,
5
%

a
n

d
1
0
%

le
v
el

s
re

sp
ec

ti
v
el

y.

D
ep

en
d

en
t

V
a
ri

a
b

le
:
L
n
(T

D
C

)
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(7

)
(8

)
M

a
x

it
0
.1

7
1
*
*
*

0
.1

5
9
*
*
*

(0
.0

3
1
)

(
0
.0

2
3
)

P
o
w

er
In

d
ex

it
0
.0

4
0

0
.0

4
5
*
*
*

(0
.0

2
5
)

(0
.0

1
5
)

M
a
x

T
im

e
*
P

o
w

er
In

d
ex

it
0
.0

6
4
*
*
*

0
.0

6
2
*
*
*

(0
.0

1
1
)

(0
.0

0
9
)

In
si

d
er

%
it

-0
.0

2
3

-0
.0

1
0

(0
.0

5
6
)

(0
.0

6
1
)

M
a
x

T
im

e
*
In

si
d

er
%

it
0
.3

4
6
*
*
*

0
.3

4
5
*
*
*

(0
.0

7
2
)

(0
.0

7
0
)

%
A

p
p

o
in

te
d

it
-0

.0
6
8

-0
.0

9
0

(0
.0

9
1
)

(0
.0

7
5
)

M
a
x

m
o
d
if

ie
d
*
%

A
p

p
o
in

te
d

it
0
.0

9
1
*
*
*

0
.1

0
2
*
*
*

(0
.0

3
3
)

(0
.0

3
2
)

O
b

se
rv

a
ti

o
n

s
8
3
0
3

8
2
2
7

8
3
0
3

8
2
2
7

6
1
2
4

5
8
5
5

5
8
2
2

5
4
9
0

A
R

rh
o

0
.2

3
0
.2

3
0
.1

3
0
.1

2
R

2
0
.4

4
0
.3

7
0
.4

3
0
.3

7
0
.4

3
0
.3

9
0
.4

0
0
.3

9
T

im
e

&
F

ir
m

F
.E

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
O

th
er

C
o
n
tr

o
ls

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

5


