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Abstract

We introduce indexed contracts into the standard model of executive compensation.

We calibrate the model to a sample of US CEOs and analyze two settings, one that

assumes e ffi cient contracting and another one in which shareholders can use indexed

contracts to recapture rents from CEOs. The main  fi nding is that the benefi ts from

indexing are typically small: On average they are about 3% of compensation costs

in our baseline case. The main reason is that for about 75% of the CEOs in our

sample, indexing destroys incentives because it reduces the likelihood of bad outcomes.

Much of the incentives of observed contracts come from the desire to avoid these bad

outcomes. This effect also applies to the scenario where CEOs extract rents, so that

indexing contracts is an inadequate instrument to recapture these rents. We show

why conventional arguments for indexation often do not apply and conclude that the

prevalence of  pay for luck  does not generally prove that contracting is ine ffi cient or

that corporate governance is poor. 
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!�� ��"������� �� μM � ��� σM ��� �����
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2
ρσMσP
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���������	� ������� 	�� ��� ������	 �� �������

	�� ��	� ������ �� �	��� ������� ������� 	� ���� t = 0 ��� � ����������	� �	�����

JT = e−dT
[
P0N(dindx1 )− P0N(dindx2 )

]
, � ��

!����� dindx1 =
ln(P0/H0)

σI

√
T

+
σI

√
T

2
=

σI

√
T

2
, dindx2 = −σI

√
T

2
. � "�

#��� σI = σP

√
1− ρ2 $ ��� ��	������	���� �� ��� ���������� ��� d1 �	��� ��� �� ��� �	
�

��	� H0 = P0 ���� �%�$

����������	 �� ��� ��� 
	��&�	���� ������ �������
�� &' (����	�� 	�� )	�* ����+�$

�� ������ ��� �&������ 
����	
� &' (φd, nd
S, n

d
O, ψ = 0) �,�- ��	��� ��� ,�	�	-� 	�� 	�����

��	� ��� �&������ 
����	
�. ���������� ��� ������� �/��� ����� e∗ 	�� ���� ��� ��	�� ��� 012

!��� 	 ����$ �� ��3�� ��� ������'�	�4����� �	'������������	�
� ����������' UPPS 	����

UPPS(φ, nS, nO, ψ) ≡ d

dP0

E [V (WT (φ, nS, nO, ψ))] . � 5�

�� ������*���� &��!��� ��������
��� ��	��� nSU 	�� ������
��� ��	��� nSR $ ��� 012 	��

��	��������� &	�*	�� ���� 3��� �	�	�' φ. ��� ���&�� �� ������
��� ��	��� nSR. 	�� ��� ����

������� ψ �� ������� ��	� 	�� �������$ �� 3� ��� ���&�� �� ������� nO 	�� ��������
���

��	��� nSU 	� ����� �&������ ������. �$�$. nO = nd
O 	�� nSU = nd

SU $
�� ���� ��� ������6	����

���&��� 
	� &� ��	��	�*�� 	� �����!��

min
{φ,nSR,ψ}

E [π̃T (φ, nSR, ψ)] � 7�

������ ���� ��� ��� 	�
� �� ��
� 
��������� ����� V (WT ) = WT � UPPS ����	�
 �� ��� ���� ��������
����������������
	� 
�

�������� ���	� �
 ��� 	�
� �
 ����� �� nS + nO(1− ψ)N(d1) + nOψN(dindx1 )� N(d1)
�
� N(dindx1 ) ��
��� ��� ����� �� 	�
��
���
�� �����
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E [V (WT (φ, nSR, ψ))] ≥ E
[
V
(
WT

(
φd, nd

SR, 0
))]

, 
��


UPPS(φ, nSR, ψ) ≥ UPPS(φd, nd
SR, 0), 
��


ψ ∈ [0, 1] . 
��


������ �� ������ ��� ��� �������� �������� ���� �������� ��� ��� ���� �� ����� ��� �� �

������! �� ��� �������� �������� ��� ���� ������� �� ����� ��� �� � ����� �� �"��� �� ���

�������� ��������# $� ����%��& �� � �������� � �������� ���� ψ > 0 ������ �� ���� �� ���

��&��'�����! ������� ���� ��� �������� ��������#

(� ���� � ���� ��� '� ��� ��&������ ������� ���� ������������ ����) nSU ��� ���� ���

�� ��� �� ������� nd
O# (� ������ ����&���*� ��� �� ��� �� �������� ������� ��� ����������&

 ���� �� ��� ����� ���� ������� *��� ������ ������&�� ����� ����� ������ ��� ����� +�������

����� ��� ����%����� �� �������  �����&���� 
,��� ��� ��� -��& 
.//�

# (� ��������� ����

���! ���  ��� �� ���� +������� ����� ��� ���� �� ��&��� �� ����%����� ������� ����&���*��&
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����	�� �	��� �� �����	��� ����	���� ������� �� 	�
����	�� ���� ��� ��� ����
 ����

�������� ������� �
����	�� ω�

�������  !"# ��  !$# ������� �%�	��� ��������	�� ��
 	� ��� ������� �� &���	�� '� (�

&���	�� ") �� �����*� � ����+�������	�� ������	� ����� �� 
��, ��� ,���	�	,��	�� �������	��

 !-# ��
 �� ��� ������ φ �� 	�� �������
 ����� φd� .�� ��� ���� �	�	�	*�� �����  !"# ����

(nSR, ψ) ������� �� ��� 	�����	�� ���,��	�	�	�� �������	��  !/# ����� .�	� ,������ ��,�����

��� 	
�� ���� ���� ���� ����� ���� ��� �� �����,�
 ������� �� �
�������� 	� ��� ���������

�� ,��� 0� �	�� 
	����� ��	� ���� 	� ���� 
���	� 	� &���	�� "�

0� ��� ���,������ ,��������	*� ��� ��,����	��� 	�  !-# ��
  !/# �� 
�����	�	�� �,,��+

,�	��� ������ ��� ��� �������� ,��������� φd, nd
S, ��
 nd

O) ��� ,��������� �� ��� ����� ,�	��

,��������  -# ��  $#) ��
 ��� ���1� �	�� �����	�� ,�������� γ� 0��� �� ��������� ��� �����

�� ��� �������� E [π̃T ]) �� ��� ��� 
����+&������ ������� ��� ����
��
 �,�	��� ��
 �2���	��

 !3# ��� 	�
���
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� ����
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������� �� ��������� �,,���	���� ��� ��������� �� ��� ���	��	��

�� ��� 344- ����� ����� 0� ���� 	
���	�� ��� ,������ 	� ��� 
������� ��� ���� ��� 
��	��

��� ���� ���� 344- ��
 ������	�� �� ��� ���� ���,��� 	� 344"� 0� ��������� ��� ���� ������

φ �� ��� ��� �� ������) �����) ��
 5����� ���,�����	��5 ���� 344- ��������, 
��� ��
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 �,�	�� ���
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 �� ��� 344" ����� ����� 0�

�����
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 �� ��� �����	�� ��	�	��
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 �� ���� ��
 6���

 3443# ��
 ���� ��������� ��	� ,������	� 	��� ��� ��,��������	�� �,�	��� (�
���
 �,�	��� ���

��+���+����� ��
 H0 = P0 ����  7#� 0� ��������� ��� K = P0 ��
 ��������� ��� ������ ��
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�	�������� �� ��� �	#�������	� �������
��� "	� ���� ���
� 	� γ� ��� ����� ��	����� ��� ���
���

�	� $�� ������ 	� ��� ��	�	���	� ω 	� %&' �	�($�# 
����� ���� �� �������� �� ��� ��	��

#������ ��� ����� ���	��� ��� #���� 	� ��� ���� ����� φ ��� 	� ���������� ��	�� �	������

nSR �� ��� 	���#�� �	������� ��� �
#��� 	� 	���	�� �� ���� �	������ �� ��� 	������� �
#���

	� 	���	��� �	 nO = nd
O � �	����
���	� ��� �� ������	�� �	� ���	����� ��� ��#� ������� �	

��� �
#��� 	� 
����������� ������ nSU � )� ���	 ���	�� ��� #��� ��� #����� 	� ��� 	���#��

������ 	� ����*���	� ψ ��� ��� ��	�	���	� 	� ��� %&'� �	� 
�	# ��� �	
�� �	
�� 	� ψ ��

������� �ψ = 0� �� 
��� �� ��� ��	�	���	� 	� ��� %&'� �	� 
�	# ��� 
���� �	
�� 	� ψ ��

������� �ψ = 1�� "����� � 
� ���	�� ��� ������� ����� S ��	# ���	���������� &������ 

����� ��� ��$��� �� ��� ��+������ ���
��� ��� �	�� 	� ��� 	������� �	������ πd = E
[
π̃d
T

]
��� ��� �	�� 	� ��� 	���#�� �	������ ��������� � ��� #	���� π∗ = E

[
π̃d
T

]
� ������ � πd�

�	 S = (πd − π∗)/πd �,-. �	� ,�������.�� '
� �
#������ �	
����� �	 �	� �	������ �	� ���

	��������	�� ��� ��� ����#�����/���	��� ��� �
#��� 	� 	��������	�� ������	�� ������ ������� 
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�� �� ���� ��� ����� 	� ����*���	� ��� ��� ������� ����� $�#�

��� �����/� 
��� ����*�� 	���	�� ��� �#��� ���	�� #�� �����$����	�� �	�������� �� ����� ��

3� � �������� ���� 
� 
�� γ = 2 ��� ω = 0.5 ���	
��	
�� ��� �	� ����� ����#����� $�#�

����* 	� ������� �4�567 	� ����� 	���	�� �#�����8 �!��57�� "	� ���997 	� ��� $�#�� �
��

����*���	� �ψ = 1� �� 	���#��� 
���� 4:�6�7 	� ��� $�#� 
	
�� �	� ����* ����� %&';� 	���	��

�� ���� ���� �	� ���#� ψ = 0� ��� ������� ����� $�#� ��� �����/� � ����*��� 	���	�� ���

��!<7 	� �	��� �	#�������	� �	��� 	� �������� ��� �=
�� �	 !�!�7 	� �	#�������	� �	���
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�������� γ	 
��� ��
��� �� ���������� �������� ����� ��� �������� �� ����� ������� ��������

�� ����� ������ ���� �� ����� ���� ����� ������
 ��������	�� ������� ��� ������� �� ����

������� ������� ���� ������ ��
����� ���
����� ����� 
������ ���� ����� ���� �� �������	

��� ��� ��	 	
��	
�� ���
� �� ����

!� ������� �����"� ��� �������� ����� ���� 
�#�� $ �� ��
������
 ��� ����� ����� ���

�� ��� ��
 ����� ��������	 %�� ���� ������� �� �������� ��� ������ ��
������� ��� ��

���������� ���� ��� ������ ��
������� ��� �� ��� ������� �� ���� �� ��������� ������ ��� #�

������
	 &���� �� 
�������� �������� ����� ���� ��� ���������� ��
 ������
 �� �������	

'� � ���� ���� �� ��� ψ = 1 ��� ��� ���� (���
����� ��
�����) ��
 �� ���������
 �����

���
���� �� ����� �#�����
 ����� (nSR = nd
SR)	 !� ������"� �#*������ (+,) ���� ��#*��� ��

��� ������������� ���������� (+-) ��
 
��� ��� ��������� �������#����� ���������� (+.) ����

��� �������	 
��� ���� ������ �� �� ������� ��� #������ ���� ��
����� ������� �����
�����

��� ������ �� ��
������� �� ����������	 !� ����� �� ����� ����� �� ������ �������� ������ 

#������ ���� ��/��� ��� #������ �� ���
����� ��
������� #����� ������� ��� ��� ���������

�0���	 
�� ��������� �������� ��� ����� πG ��
 ��������� �������� ����� SG ≡ (
πd − πG

)
/πd	

'� � �����
 ���� �� ���� ������� ��� �������� ����� ���� �
*������ ���������� SI  �����

��� ������ ��� ��������� ����� ���� 
�#�� $ �	�	 SI = S−SG	 
���� �

������� ����� ������

���� ��������� ���������� �� ����� ������� �����	 
�� �����
 ���� ��������� �������� �
*������

���������
 ����� nSR ��
 ��� ���
 ������ φ �� ���� ��� �������� �������������� �������� ���

������������� ���������� (+-) ��
 ��� ��������� ���������� (+.)	

1'����� 
�#�� 2 ����3


�#�� 2 ������� ��� ������� �������� ���� S ���� 
�#�� $ ��
 �� �

����� ����� ���

�������� �� SG ��
 SI 	 
�� ��#�� ���� ����� � ������� #����
��� �� SG �� ����� �� ���4

����� γ = 1, 2� ��� �	
� ���� �� 
	��� � ������
 ��� ��
���
 ��� ω = 90%� �� �� ��� 
��� ��
���
 ���

ω = 100%� ���	�
� �� ��������� 
����� �������	� �������
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�
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 ��� ����
 ��� �� ������ ��	��� 	����	���
 !���� ��� ω = 1� ���
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��� �����
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���� �����	 
���� �
������ ����� ���� �������� ��� ����� ��� γ = 1 ��� ������ ��������

��� γ = 2 �� γ = 3 ����� ���� ����� ���� �	�� �� ��	��	 ����� ������� ���  ����� �!"

��� �� ������ �#����� ����� �
������ ������ SI ���� ��������� �������$��% ����� ����� ����

�	�� �� �&	'�	 (�� ���� ���������� ���� ����� � �� ��������� ���� ���������� ��� ��������

����� ����� �
������ �����	 )���$��% �
������ ������ ���� ��������� �������$�� ��� ���� �����

��� ��������� �$�� �$����� ������ ����� �
������ �����% ����� ���� ������� �� ��� ����"

����� ���� �������� ��� �������� ����������� ����� * ��$��� ��� ���� �������$�� �� �����

����+ ,-������. ��� /���� ,0&&�11	 ��� ��������� �� ��� ��������� ��2������� �� �������

�������$�� ��� �� ���� ���� ��� ����� �$����� ���������� ����. �������� �� ��� �����$�� ���"

����� ,&	�0�� ���� ����� �1 ���� ��� ������ ������ ������ ��� � ������� ������� ���������

,&	����% ��� ����� 0 ��� ω = 0.5% γ = 21 ��� ��� ����� ������� ��������� ,&	'03�% ����� '1	

������ �� 	�
��
����� �������� ��� ����� ����� �
������ ����� S =
(
πd − π∗) /πd

��� ����� ��� ������ SG ��� SI ��� ��� ����$����� 45( �� ��������� �� ��� ������ ��
���������� ψ	 ��� ����� ���� �� ������� ��� �
������ ����� S% ��� ������ ���� ����� �
������
����� SG% ��� ��� ������ ���� ����� ���� ��������� �������$�� SI 	 ���  ��������� ��� γ = 2%
ω = 0.5% W0 = $19.8m% φ = $1.4m% nS = 0.14%% nO = 0.52%% P0 = $12.1bn% σ = 15.4%%
β = 1.08% d = 0% rf = 4.35%% ��� T = 7.0	

/����� � ����� ��� ��� �
������ ����� S ��� ����� ��� ��� ������ SG ��� SI �� �

�������� �� ��� ������ �� ���������� ψ	 ���  ��� �� �� ���� ��� ��� ��2����� �� ��� 45(� ��

��� ��� �� �� γ > 1	 ��� ����$����� ��� ������ �� ��� �
������ ����� ��� ����� �� ��������
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��� ����� ���� ������ ��
��� ��������# "���� ��� ,�2,+ ��
����� 
� ,��3+ �� 
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����� (dU/dWT )=W−γ
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���
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�

con = RA× (1 + γ)/γ�
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��� ���������� σI ��� ��
�4� %
��� P0exp((rf −d)T )�

7����������� ����� %�
�����
� ���� ��� 6���4 7������ ��
���� ������8

BS = e−dTP0N(d1)− e−rfT (P0e
(rf−d)T )N(d2)

= e−dT [P0N(d1)− P0N(d2)] , �!+$
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'���� ( 
������� � 
��������	��� �
 ����� �)������ ����� SG ��	� 	�� 	���� ��������	�*

����� 
��� ���������� 	�� �	���� ������ SSP � ����� 
��� �������� 	�� �����	��������������

SMRP � ��
 ����� 
��� ��
����� ����	���	�� SV �

%� ������
 �� 
������� +����� 	��	 
�� 	�� �������	��� �
 SG, �� ��	 ψ = 1 ��
 nSR =

nd
SR ��
 ������,� ��!��	��� -./0 ���!��	 	� 	�� ���	�����	��� ����	����	 -.10 ����� '���

��	���,�	��� ������ �� 
��� 	�� �������
 ���	���	 Cd ��	� nd
O ������	����� ��	���� 	� 	��

���	���	 CG ��	� nd
O ��
���
 ��	���� 	��	 �����
�� 	�� �� ��	� 	�� ���� �	���	� �� 	��

�������
 ���	���	� �)������ ����� ��� 	��� 
����
 �� 	�� ������	��� 
�������� �� ���	�

��	���� ���	���	� CG ��
 Cd� �� SG = (πd − πG) /πd� %� ��� 
���� 	�� ��	����
��	�

���	���	� �� 	��	 �� ��� ����	 SG ��	� 	���� ���	�� ����� ���������
 ���� 	� ��� �
 	�� 	����

����	� 
�������
 �����*

• ���	���	 CSP �� ����
 �� 	�� �������
 ���	���	 Cd� ��	 �������� nd
O ������	�����

�	�	�������� ��	���� ��	� nd
O ������� ��	���� ��	� �	���� ����� P0exp{(rf − d)T}�

2����	��������� �� �
!��	 	�� ���� ������ φ �� 	��	 	�� �� �� ��
������	 ��	����

CSP ��
 Cd� '�� ���	� �
 CSP ��� πSP � ��
 	�� ������	��� ���� SSP ≡ (
πd − πSP

)
/πd
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TABLE 1

Description of the Data Set

This table contains descriptive statistics for the variables in our data set. Share holdings and

option holdings are based on end of year 2005 values from ExecuComp. Option holdings, nO, are

computed following the method of Core and Guay (2002). The number of restricted shares, nSR,

unrestricted shares, nSU , and options are scaled by the total number of shares outstanding and

presented as percentages. Base salary, φ, is the sum of salary, bonus, and ”other compensation”

from ExecuComp. The value of the CEO pay contract, π, is the sum of base salary, restricted

and unrestricted shares, and options. CEO outside wealth, W0, is estimated based on past income

over at least 5 years reported in ExecuComp. The market capitalization is measured at the end of

2005. Volatilities and beta for each firm are estimated based on five years of monthly CRSP returns.

Variable Symb. Mean Median S.D. Min. 25th Perc. 75th Perc. Max. N

Shares (res.) nS 0.13% 0.02% 0.35% 0.00% 0.00% 0.12% 4.38% 755

Shares (unres.) nSU 1.74% 0.23% 5.04% 0.00% 0.07% 0.81% 50.58% 755

Options nO 1.49% 1.02% 1.79% 0.00% 0.45% 1.87% 23.53% 755

Base salary ($K) φ 1,616 1,043 4,393 0 724 1,502 105,534 755

Contract ($M) π 30.76 13.12 55.18 0.00 5.25 32.16 632.47 755

Wealth ($M) W0 63.83 13.49 654.87 0.05 6.13 33.36 17,700.00 755

Firm value ($M) P0 9,163 2,318 22,400 13 960 7,569 266,000 755

Maturity T 8.14 6.17 6.47 0.11 4.51 9.11 58.07 755

Div. yield d 1.24% 0.61% 2.24% 0.00% 0.00% 1.81% 41.23% 755

Tot. volatility σP 38.82% 33.78% 18.93% 12.50% 25.36% 47.99% 155.21% 755

Mkt. volatility σM 15.47% 15.41% 0.51% 13.47% 15.41% 15.41% 17.00% 755

Idio. volatility σI 34.12% 30.52% 16.19% 12.25% 22.38% 41.60% 153.99% 755

Beta β 1.08 0.89 0.82 -0.39 0.50 1.46 4.86 755
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TABLE 2

Indexing Options: The Efficient Contracting Case

This table shows our results for the case in which the firm chooses the degree of indexation

of options, ψ, fixed salary φ, and number of restricted shares nSR. The firm’s objective is to

minimize contracting costs subject to the two constraints that the new contract provides the

CEO (1) with at least the same utility as the observed contract, and (2) with at least the

same effort incentives as the observed contract. Panel A shows our results for γ = 1, Panel

B for γ = 2, Panel C for γ = 3, and Panel D for γ = 6. Each panel shows the mean of

the parameters across CEOs for five different values of the CEO’s investment in the market

portfolio ω. For the degree of indexation ψ, the median is also reported as well as the proportion

of CEOs for whom ψ = 0 and ψ = 1, respectively. The table also shows the average and

median efficiency gains from indexing expressed as a percentage of the value of the CEO’s ob-

served contract. Base salary is given in million dollars. All other variables except γ are percentages.
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TABLE 2 (Continued)

Indexing Options: The Efficient Contracting Case

Panel A: Results for γ = 1

Mean Median

γ ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

1 0 1.603 0.186 87.85 1.40 6.01 0.32 0.00 0.00 716

1 25 1.610 0.173 87.41 1.40 6.46 0.35 0.00 0.00 715

1 50 1.621 0.162 86.64 1.41 6.99 0.38 0.00 0.00 711

1 75 1.633 0.152 85.49 1.55 7.59 0.43 0.00 0.00 710

1 100 1.643 0.145 84.66 1.59 8.11 0.47 0.00 0.00 691

Panel B: Results for γ = 2

Mean Median

γ ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

2 0 1.295 0.168 58.18 9.93 26.40 2.29 0.00 0.00 715

2 25 1.283 0.169 53.63 11.59 29.62 2.63 0.00 0.00 716

2 50 1.269 0.174 46.71 13.99 34.57 3.08 10.35 0.03 715

2 75 1.280 0.181 40.87 18.96 41.64 3.70 32.58 0.37 712

2 100 1.266 0.186 31.95 26.25 50.94 4.57 60.69 1.01 701

Panel C: Results for γ = 3

Mean Median

γ ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

3 0 0.967 0.192 30.63 27.55 51.82 5.25 59.10 1.50 715

3 25 0.961 0.196 25.59 33.43 59.28 6.10 73.79 2.46 715

3 50 0.984 0.200 17.79 43.70 70.29 7.30 91.83 4.25 714

3 75 1.002 0.200 9.83 64.47 82.51 8.87 100.00 6.46 712

3 100 1.223 0.187 5.17 84.20 91.36 10.96 100.00 8.77 696

Panel D: Results for γ = 6

Mean Median

γ ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

6 0 1.112 0.163 7.64 65.85 84.50 11.88 100.00 10.56 694

6 25 1.280 0.153 3.78 83.11 93.12 13.94 100.00 12.96 687

6 50 1.471 0.137 1.75 95.05 96.85 15.94 100.00 15.21 687

6 75 1.518 0.121 1.30 96.39 97.64 17.70 100.00 16.88 693

6 100 1.617 0.115 1.15 97.84 98.33 19.21 100.00 18.54 693
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TABLE 3

Mandatory Indexing

This table shows our results for the case in which the the degree of indexation of options is

constrained to ψ = 1. Firms can choose the fixed salary φ (in million dollars), and the number

of restricted shares nSR. Panel A shows our results for γ = 1, Panel B for γ = 2, and Panel C

for γ = 3. Each panel shows the mean of the parameters across CEOs for five different values

of the CEO’s investment in the market portfolio ω. For the degree of indexation ψ, the median

is also reported. The table also shows the average efficiency gains from indexing expressed as a

percentage of the observed value of the CEO’s contract and the proportion of CEOs for whom

these gains are positive. Base salaries are given in million dollars. All other variables except γ are

percentages.

Panel A: Results for γ = 1

Mean Median

γ ω φ nSR ψ S ψ S S > 0 N

1 0 -5.634 0.475 100.00 -8.19 100.00 -7.62 6.53 704

1 25 -4.129 0.453 100.00 -7.70 100.00 -7.01 7.18 696

1 50 -2.759 0.431 100.00 -7.20 100.00 -6.48 7.61 696

1 75 -1.314 0.411 100.00 -6.66 100.00 -5.92 8.22 681

1 90 -0.150 0.393 100.00 -5.93 100.00 -5.32 9.03 642

Panel B: Results for γ = 2

Mean Median

γ ω φ nSR ψ S ψ S S > 0 N

2 0 -0.987 0.368 100.00 -2.88 100.00 -2.89 26.85 715

2 25 -0.647 0.345 100.00 -1.64 100.00 -2.26 29.65 715

2 50 -0.345 0.328 100.00 -0.33 100.00 -1.42 34.88 711

2 75 -0.035 0.308 100.00 1.11 100.00 -0.58 43.63 706

2 90 0.263 0.292 100.00 2.13 100.00 -0.01 49.93 695

Panel C: Results for γ = 3

Mean Median

γ ω φ nSR ψ S ψ S S > 0 N

3 0 -0.230 0.297 100.00 2.33 100.00 0.55 53.91 716

3 25 0.125 0.273 100.00 4.13 100.00 1.78 61.73 716

3 50 0.430 0.249 100.00 6.04 100.00 3.91 74.72 716

3 75 0.727 0.225 100.00 8.06 100.00 6.42 84.45 714

3 100 1.153 0.197 100.00 10.43 100.00 8.80 92.50 693
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TABLE 4

Decomposition of Savings: The Efficient Contracting Case

This table shows a decomposition of efficiency gains when indexing is mandatory. The gains in

Table 3 are decomposed into two effects: (1) the gross efficiency gains SG and (2) the gains SI
from restoring incentives. SG is further decomposed into three parts: (1) the gains SSP from

increasing the option’s strike price, (2) the gains SMRP from eliminating the risk-premium implicit

in conventional options, and (3) the gains SV from reducing volatility from σP to σI . The table

shows the dollar efficiency gains as a percentage of total observed pay πd.

Panel A: Decomposition for γ = 1

Decomposing S Decomposing SG

γ ω S SG SI SSP SMRP SV N

1 0 -8.19 -1.70 -6.48 2.73 -14.11 9.67 704

1 25 -7.70 -0.91 -6.79 2.80 -13.86 10.15 695

1 50 -7.20 -0.15 -7.05 2.99 -13.68 10.54 696

1 75 -6.66 0.85 -7.51 3.54 -13.55 10.86 681

1 90 -5.93 1.72 -7.66 3.68 -12.98 11.02 642

Panel B: Decomposition for γ = 2

Decomposing S Decomposing SG

γ ω S SG SI SSP SMRP SV N

2 0 -2.88 7.46 -10.34 6.13 -6.63 7.96 715

2 25 -1.64 8.49 -10.13 6.29 -6.31 8.51 714

2 50 -0.33 9.51 -9.83 6.46 -5.93 8.97 711

2 75 1.11 10.38 -9.27 6.64 -5.49 9.23 706

2 90 2.13 10.87 -8.74 6.65 -5.20 9.42 694

Panel C: Decomposition for γ = 3

Decomposing S Decomposing SG

γ ω S SG SI SSP SMRP SV N

3 0 2.33 11.43 -9.10 7.86 -3.86 7.42 716

3 25 4.13 12.56 -8.43 8.10 -3.49 7.95 716

3 50 5.96 13.47 -7.52 8.28 -3.11 8.31 712

3 75 7.97 14.38 -6.41 8.53 -2.70 8.55 708

3 100 9.89 14.40 -4.52 8.04 -2.07 8.43 657
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TABLE 5

Indexation and Incentives: Sample Split by ∂UPPS/∂ψ

This table shows the mean and median values of key variables in the data set when we split the

sample according to the sign of
(
∂UPPSd

∂ψ

)
. Efficiency gains (ψ = 1) are repeated from Table

3 (mandatory indexation) and efficiency gains (ψ = ψ∗) are repeated from Table 2 (optimal

indexation). The degree of indexation ψ∗ comes from Table 2. CE(WT ) is the certainty equivalent

of the end-of-period wealth and E(WT ) is the expected value of WT under the observed contract.

In addition, the table shows the CAPM-β, idiosyncratic volatility σI , and the number of options

ndO. The degree of absolute risk aversion of each CEO is calculated by dividing γ with the certainty

equivalent wealth and multiplying by 108. Efficiency gains, optimal degree of indexation, and the

certainty equivalent of the end-of-period wealth CE(WT ) are all based on γ = 2 and ω = 0.5. The

table also shows p-values for rejecting the null hypothesis of equal means and medians across the

two subsamples. Values market with “%” are percentages.

∂UPPS/∂ψ < 0 ∂UPPS/∂ψ > 0 p− V alue

Variable Mean Median Mean Median t-test Wilcoxon

Option holdings nd
O (%) 1.489 1.019 1.813 1.270 0.041 0.019

Idio. Volatility σI 0.330 0.297 0.386 0.367 0.000 0.000

CAPM β 0.829 0.749 1.874 1.771 0.000 0.000

CE(WT ) / E(WT ) 0.887 0.917 0.755 0.777 0.000 0.000

Absolute risk aversion ∗108 7.552 4.102 12.490 6.859 0.000 0.000

Efficiency Gains (ψ = 1) (%) -3.152 -2.335 8.338 8.596 0.000 0.000

Efficiency Gains (ψ = ψ∗) (%) 0.663 0.000 10.487 8.939 0.000 0.000

Opt. degr. of Indexation ψ∗ (%) 20.609 0.001 77.904 88.998 0.000 0.000

Number of observations 540 176
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TABLE 6

Indexing Options: Removing the Market Risk Premium

This table shows our results for the case in which the firm chooses the degree of indexation of

options, ψ, fixed salary φ, and the number of restricted shares, nSR, assuming that the market

risk premium is zero. The firm’s objective is to minimize contracting costs subject to the two

constraints that the new contract provides the CEO (1) with at least the same utility as the

observed contract, and (2) with at least the same effort incentives as the observed contract. Panel

A shows the mean of the parameters across CEOs for five different values of the CEO’s investment

in the market portfolio ω for γ = 2. Panel B shows results for γ = 2 and ω = 50% for different

assumptions about the market risk premium. For the degree of indexation ψ, the median is also

reported as well as the proportion of CEOs for whom ψ = 0 and ψ = 1, respectively. The table

also shows the average and median efficiency gains expressed as a percentage of the observed value

of the CEO’s contract. Base salaries are given in million dollars. All other variables are percentages.

Panel A: Results for γ = 2

Mean Median

ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

0 10.40 0.196 8.53 77.34 86.77 6.83 100.00 4.50 715

25 14.89 0.190 7.83 84.34 89.44 7.28 100.00 5.04 715

50 18.68 0.184 6.75 87.34 90.43 7.71 100.00 5.34 711

75 21.82 0.176 6.44 88.52 91.44 8.09 100.00 5.89 714

100 24.28 0.172 6.30 90.06 92.23 8.51 100.00 6.41 714

Panel B: Results for γ = 2 and ω = 50%

Mean Median

MRP φ nSR ψ = 0 ψ = 1 ψ S ψ S N

0 18.68 0.184 6.75 87.34 90.43 7.71 100.00 5.34 711

0.5 ×βd 10.28 0.196 19.02 44.34 69.08 4.98 93.16 2.12 715

βd 1.27 0.174 46.71 13.99 34.57 3.08 10.35 0.03 715

1.5 ×βd -7.06 0.161 65.69 5.38 19.61 2.20 0.00 0.00 650
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TABLE 7

Indexing Options: The Rent Extraction Case with nSR ≥ nd
SR

This table shows our results for the case in which the firm chooses the degree of indexation of

options, ψ, and the number of restricted shares nSR. Restricted share holdings in the optimal

contract are constrained from below by the number of restricted shares in the observed contract:

nSR ≥ ndSR. The firm’s objective is to minimize contracting costs subject to the constraint that the

new contract provides the CEO with at least the same effort incentives as the observed contract.

The table presents the mean of the parameters across CEOs for five different values of the CEO’s

investment in the market portfolio ω for γ = 2. For the degree of indexation ψ, the median is also

reported as well as the proportion of CEOs for whom ψ = 0 and ψ = 1, respectively. The table

also shows the average and median efficiency gains expressed as a percentage of the observed value

of the CEO’s contract. Base salaries is given in million dollars. All other variables are percentages.

Mean Median

ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

0 1.646 0.127 76.89 13.73 18.60 4.73 0.00 0.00 714

25 1.645 0.129 75.91 14.15 18.88 4.53 0.00 0.00 714

50 1.645 0.130 72.87 15.52 20.47 4.53 0.00 0.00 715

75 1.645 0.130 69.61 17.09 23.00 4.84 0.00 0.00 714

100 1.645 0.130 66.71 18.88 26.24 5.33 0.00 0.00 715

TABLE 8

Indexation and Incentives: Sample Split by ∂UPPS/∂ψ under Rent Extraction

This table shows the mean and median values of the efficiency gains and the degree of indexation

under the rent-extraction scenario when we split the sample according to the sign of
(
∂UPPSd

∂ψ

)
with γ = 2 and ω = 50%. The table also shows p-values for rejecting the null hypothesis of equal

means and equal medians across the two subsamples.

∂UPPS/∂ψ < 0 ∂UPPS/∂ψ > 0 p− V alue

Variable Mean Median Mean Median t-test Wilcoxon

Efficiency Gains (ψ = ψ∗) 0.184 0.000 17.934 19.258 0.000 0.000

Degree of indexation ψ∗ 3.674 0.001 73.765 100.000 0.000 0.000

Number of observations 540 176
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TABLE 9

Indexing Options: The Rent Extraction Case with nSR ≥ 0

This table shows our results for the case in which the firm chooses the degree of indexation of

options, ψ, and number of restricted shares nSR. Restricted share holdings in the optimal contract

are constrained from below by zero: nSR ≥ 0. The firm’s objective is to minimize contracting costs

subject to the constraint that the new contract provides the CEO with at least the same effort

incentives as the observed contract. The table presents the mean of the parameters across CEOs

for five different values of CEOs’ investment in the market portfolio ω for γ = 2. For the degree of

indexation ψ, the median is also reported as well as the proportion of CEOs for whom ψ = 0 and

ψ = 1, respectively. The table also shows the average and median efficiency gains expressed as a

percentage of the observed value of CEOs’ contracts. Base salaries are given in million dollars. All

other variables are percentages.

Mean Median

ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

0 1.644 0.033 44.06 33.01 43.05 20.39 16.51 7.65 715

25 1.645 0.039 44.68 31.79 42.04 19.68 12.53 7.04 714

50 1.645 0.043 44.06 33.15 43.11 19.10 18.95 5.53 715

75 1.644 0.045 42.24 35.24 44.97 19.05 24.13 5.36 715

100 1.645 0.045 39.44 37.48 47.94 19.58 38.92 7.68 715
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TABLE 10

Indexing Stock with Efficient Contracting

This table shows our results for the case in which the firm chooses the degree of indexation of

restricted shares, ψ, fixed salary φ, and the number of restricted shares, nSR. The firm’s objective

is to minimize contracting costs subject to the two constraints that the new contract provides the

CEO (1) with at least the same utility as the observed contract, and (2) with at least the same

effort incentives as the observed contract. The table presents the mean of the parameters across

CEOs for five different values of CEOs’ investment in the market portfolio ω for γ = 2. For the

degree of indexation ψ, the median is also reported as well as the proportion of CEOs for whom

ψ = 0 and ψ = 1, respectively. The table also shows the average and median efficiency gains

expressed as percentages of the observed value of CEOs’ contracts. We only show results for CEOs

with positive restricted stock holdings in the observed contract. Base salaries are given in million

dollars. All other variables are percentages.

Mean Median

ω φ nSR ψ = 0 ψ = 1 ψ S ψ S N

0 2.190 0.213 66.11 27.92 30.31 0.78 0.00 0.00 419

25 2.189 0.211 59.09 31.34 35.47 0.98 0.00 0.00 418

50 2.181 0.208 50.84 38.66 44.00 1.23 0.00 0.00 419

75 2.154 0.204 39.86 47.97 53.85 1.57 81.48 0.13 419

100 2.112 0.199 31.03 58.95 63.75 2.05 100.00 0.56 419
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