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I examine how investors�preference for skewness impacts the price of limited liability
equity. Using the actual probability density function of equity payouts, I obtain equity
pricing relations that directly link investors� risk preferences to the skewness induced
by the limited liability feature of equity. This approach di¤ers from standard valuation
techniques, which arrive at equity pricing relations using the risk-neutral density function
of equity payouts.

I show expected equity returns may decline as leverage increases for �rms with high asset
systematic risk and low asset idiosyncratic risk. For these �rms, as leverage increases,
the value of the positive skewness induced by limited liability dominates compensation
for systematic risk.

The results help explain the puzzling empirical relation between equity returns and �nan-
cial distress. Equity returns for low book-to-market �rms decline as �nancial distress and
leverage increase (Dichev (Journal of Finance, 1998), Gri¢ n and Lemmon (Journal of
Finance, 2002), Vassalou and Xing (Journal of Finance, 2004)). Both Dichev (1998) and
Gri¢ n and Lemmon (2002) attribute the decline in average returns as leverage increases
to investors�misperceptions of risk. In contrast, I show that when book-to-market ratios
are negatively related to systematic risk, the declines are driven by value of the skewness
induced by limited liability.

Keywords: Equity returns, skewness, limited liability, call option, Stein�s lemma, skew
normal distribution
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|hgs }nmlg~ qmlw |tmkp ���� hny tpl}tn ����cd� �wp �tsl ms hn p�}mlg kihmr~ qmlw |tmkp ����
hny yprhny ����� �wptp ms hisj h ypfl kihmr qmlw |tmkp ���� hny yprhny ����� �wp rhtupl
khswz�jq~ ����cde ms njtrhiig ymsltmf}lpy qmlw rphn ��� hny �htmhnkp ����� �wp mn�psljt
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h |jssmfig njnz}nm�}p slhlp |tmkp ypnsmlg {}nklmjn lwhl |tmkps lwp rhtupl hsspl� � hss}rp
lwhl hii hopnls }sp lwp shrp slhlp |tmkp ypnsmlg {}nklmjn lj |tmkp lwp rhtupl hsspl� �wp
tp|tpspnlhlm�p mn�psljt lwpn tp�pkls lwp hootpohlp |tp{ptpnkps j{ lwp mnym�my}hi mn�psljts��||igmno �prrh � lj lwp kj�htmhnkp lptr mn ��}hlmjn � om�ps lwp |tmkp j{ lwp p�}mlg
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Y.202 =C 2EH=0=J/I 2@=<23J2 >./> J/C.RV1W J1@/0=/3J2 /3< =<=1CG3J0/>=J 0=C4 1D ]0EC H/0R
>=>=132< OG O114R>1RE/042> 0/>=1C <=\20: P@20/A2 ]0E 02>B03C /02 I/0A20 D10 .=A. O114R
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2EH=0=J/I 2@=<23J2: �=J.2@ 58TT�9 02H10>C >./> >.2 I=42I=.11< 1D ]3/3J=/I <=C>02CC =C H1C=>=@2IG
/CC1J=/>2< W=>. .=A.20 O114R>1RE/042> 0/>=1C_ >.2C2 ]0EC /IC1 ./@2 I1W20 /@20/A2 E13>.IG
02>B03C >./3 ]0EC W=>. I1W I=42I=.11< 1D <=C>02CC: K0=L3 /3< M2EE13 567769 ]3< .=A.
O114R>1RE/042> ]0EC >./> /02 I=42IG >1 23>20 =3>1 ]3/3J=/I <=C>02CC ./@2 A02/>20 132RG2/0
2FB=>G 02>B03C >./3 ]0EC W=>. I1W I=42I=.11< 1D <=C>02CC: Y.2 <=\2023J2 =C C>/>=C>=J/IIG
C=A3=]J/3>: Y.2G /IC1 02H10> >.2 J13@20C2 1JJB0C D10 I1W O114R>1RE/042> ]0EC:

Y.2 <2J02/C2 =3 2FB=>G 02>B03C /IC1 1JJB0C W.23 >.2 H01O/O=I=>G 1D <2D/BI> =C =3D2002<
2FB=>G H0=J2C D01E 0=C4R32B>0/I @/IB/>=13 02I/>=13C? CBJ. /C �I/J4 /3< SJ.1I2C 58T� 9 /3<
!20>13 58T�`9: �/CC/I1B /3< "=3A 567789 2C>=E/>2 >.2 0=C4R32B>0/I H01O/O=I=>G 1D <2D/BI>:
Y.2G ]3< I1W O114R>1RE/042> ]0EC W=>. .=A. I=42I=.11< 1D <2D/BI> ./@2 I1W20 132 E13>.
02>B03C >./3 C=E=I/0 ]0EC >./> ./@2 / I1W H01O/O=I=>G 1D <2D/BI>: Y.2 1HH1C=>2 1JJB0C D10
.=A. O114R>1RE/042> ]0EC:

PC H02@=1BCIG <=CJBCC2<? ]0EC W=>. H0131B3J2< =<=1CG3J0/>=J 0=C4 E/G ./@2 .=A. H01O/R
O=I=>=2C 1D <2D/BI>? OB> I1W 2XH2J>2< 02>B03C: �XH2J>2< 02>B03C W=II /IC1 <2JI=32 /C /CC2> O2>/
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D10 ]0ERI2@2I 2FB=>G 02>B03C W.23 =3@2C>10C ./@2 -PNP B>=I=>G:

P 42G 2EH=0=J/I H02<=J>=13 =C >./> 2XH2J>2< 2FB=>G 02>B03C E/G <2JI=32 /C I2@20/A2 =3R
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2FB=>G 02>B03C: Z.23 CGC>2E/>=J /CC2> 0=C4 =C I1W? /3< >1>/I /CC2> @1I/>=I=>G =C .=A.? >.2 I=ER
=>2< I=/O=I=>G J1EH1323> E/G <1E=3/>2 >.2 CGC>2E/>=J 0=C4 J1EH1323>? /3< 2XH2J>2< 2FB=>G
02>B03C <2JI=32 /C I2@20/A2:

Y.2 02CBI>C E/G A=@2 =3C=A.> =3>1 >.2 0=C4 J./0/J>20=C>=JC 1D ]0EC W=>. .=A. 10 I1W O114R
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2EH=0=J/I 2@=<23J2 CBAA2C>C >./> I1W O114R>1RE/042> ]0EC ./@2 I1W CGC>2E/>=J 0=C4 02I/>=@2 >1
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8�



������	� �
Y.=C /HH23<=X A=@2C / O0=2D <=CJBCC=13 1D >.2 J13<=>=13/IIG >0B3J/>2< 310E/I <=C>0=OB>=13?
=3 /<<=>=13 >1 H01@=<=3A 02I2@/3> H011DC: PHH23<=X 8:8 H01@=<2C C1E2 <=CJBCC=13 1D >.2
<=C>0=OB>=13 >.210G: PHH23<=X 8:6 H02C23>C <20=@/>=13C 1D >.2 <=C>0=OB>=13C /3< I2EE/C
BC2< =3 >.2 >2X>: PHH23<=X 8: <20=@2C J13<=>=13/I <=C>0=OB>=13C? /3< E1E23> A2320/>=3A
DB3J>=13C? 02I/>2< >1 >.2 J13<=>=13/IIG >0B3J/>2< 310E/I <=C>0=OB>=13:
������	� ���
����� ��� ����	�	��	��
 �����	��� ���
	� �	���	���	��
-13C=<20 / 0/3<1E J/C. V1W ���� ������� �� ��� ������ � !�"#���� $�� %& �� ��#� '( )�� 
� ����# *+,&��- �� ��� ��$� .�/ ,&�� �$  � 0�"� � �1 �$ ��� "� ��# 2�"����� 3&�� �$ ���2�
��� ��"�$���� 4 5 678 9:; <=>9?=@A9=BC BD EFGH7IJ K=LL @; >M;K;<NO
PQRSTRUVWXYZY [\\]^_ `ab` c bde f bg_ hijd`kl dig^bkkl ej\`gjm]`_enj`a bgmj`gbgl kiob`jid
pbgb^_`_g\ qr bde qs t ej\p_g\jid pbgb^_`_g\ uvr bde uvs bde oigg_kb`jid oi_woj_d` xY ya_d
z { |} ~�� �����~����� ���~����~��� �� � ��� � �� � � � ��

��� ���� � ����� ��� � �¡� ¢£� ¤ �� � �
¢

¡�¥�¦ �¤§
¢ ¨ � © � ª

¢
¡©¥�¦ �¤§

¢¢« ¬­®¯

°±²³² ´ µ ¶ ·̧ ¹ º»¼½ ¾¿ À³ÁÂÃÂ¾Ä¾ÅÆ Å±ÃÅ ¸ ¹ ºÇ È·É» ³²À³²¿²ÊÅ¿ Å±² ¿ÅÃÊËÃ³Ë ÊÁ³ÌÃÄ
À³ÁÂÃÂ¾Ä¾ÅÆ ÍÎÊÏÅ¾ÁÊ ÃÊË Ð·É» ¾¿ Å±² ¿ÅÃÊËÃ³Ë ÊÁ³ÌÃÄ ÏÎÌÎÄÃÅ¾Ñ² Ë²Ê¿¾ÅÆ ÍÎÊÏÅ¾ÁÊÒ

¶ÓÔÔÕ Ò Ö²² ×ÀÀ²ÊË¾Ø ­Ò®Ò
Ù±² ÏÁÊË¾Å¾ÁÊÃÄÄÆ Å³ÎÊÏÃÅ²Ë ÊÁ³ÌÃÄ Ë¾¿Å³¾ÂÎÅ¾ÁÊ ¾¿ ¿Ú²°²ËÒ Û±²Ê º µ ÜÝ Ç ÃÊË ÜÞ µ ßÇ

Å±² À³ÁÂÃÂ¾Ä¾ÅÆ Å±ÃÅ ¸ ¹ ÜÝ ¾¿ àÒáÇ ÃÊË Å±² ¿Ú²°Ê²¿¿ ÁÍ Å±² Ë¾¿Å³¾ÂÎÅ¾ÁÊ ÁÍ É Ë²À²ÊË¿ ÁÊÄÆ
ÁÊ âã äåæ çèéêëìçí îï â ð ñò ó éôõ ö éæç îôõçëçôõçô÷ éôõ ø ùóú îû ôå÷ ûüçýçõã þ÷ ÷ÿç
å÷ÿçæ çè÷æçêçí îï â ð �í ö � �� îû ç��î�éìçô÷ ÷å ó � ��ã �ô ÷ÿîû 	éûçí ÷ÿç õîû÷æî
�÷îåô åï
��
� ������������ �� � �������������� �� �
� �������� �� ������������ !"������� !#$%&' ()* +,,(-.). ()*/0--( 1(--0 23445''6 780 9:0;<)=>?(- =@@A>9 ;80) B C DE 6

FG



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

 
�� �� �%�	
 �� &� �� ��� �!��
��� �� � ��� ��

 �� �	���	

 �������
��� ��� ��'���
�� ������
 #$ 	
� &� "� ��� ��'���
�� ������� ���� ��������� ��� ����	��
�� ��	� � ��� ( ) �����	���� 	
� ��� �����������
 �� � ��� ������� 
��� �!����� *�� ���
�	���
���	
 �����������
 �� 	 �����	
 �	�� �� *������ "�+�+� ,����
� � �%�	
 �� � �������� ��������������
 �� � ��� ( �-� . &�*�� ��
�����
	

 ���
�	��� 
���	
 �����������
 	
�� �/��
�� �� ��� ���	��	�� �	��01234536 "�+�7� ,������ ��	� ��� ������ � ( ��89:;<= >?@ AB>C>D E >DF GHI?JCK ?HDL>CCK@IAJDIMNJF@O : P>A > QHAIJIRF @FS?IJF BHR>DI>?BF L>JDIT UVV >?@ > WTX RFBJHD HY LF>?A ZV[\PF R>DI>?BF >?@ LF>? HY E >DF ];̂ >?@ Z^ O \PF XTW RFBJHD HY BHR>DI>?BFA MFJ_FF? : >?@ EIA UV^ O ` a:< b :cd e fg f h ij kl m nmookpq rstn uv wt uvx yz{ |klwsk}~wktp tr � ��� kl
��� ���� � � ���������� ������� ���� ��� ����� �����  ¡ ¢£�¤¥¦§ ¨©�ª©«¬­­ ®̄ °±­² ° ®±³ ° ´²µ³ ¶­ · ¸ ¹º»¼

½¾¿À¿ ÁÂ ÃÄ Å ÁÂÆÇ ÈÉÊËÉÌÍÊÊÉÎÊË ÏÐÑ Ò Ó Ô ÕÖ × ØÙÚÛ ÜÝ ÞßàáâáÜãÜäå äæâä Ö × Øçèéêêëç ìíí îÞÞíïðÜñ òçóçôæí áÜõâßÜâäí öàïðÜäÜàïâããå äß÷ïöâäíð ïàßøâã ðÜÝäßÜá÷äÜàï ßíäâÜïÝ øâïå àù äæí Ýâøí ÞßàÞúíßäÜíÝ àù äæí ÷ïÜõâßÜâäí ðÜÝäßÜá÷äÜàïç ôûà ùâöäàßÝ Üïü÷íïöí äæí ðíýßíí àù ÝþíûïíÝÝ àù äæíÿàÜïä ðÜÝäßÜá÷äÜàïç �ÜßÝä âßí äæí öàõâßÜâïöíÝ áíäûííï �� ��� �� � 	 
��
 �� ��� ����������
������� �� ��� � ������� ���� ��������� ��� ����� ������������ ������� ���� ������
  �

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

%&



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

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


��



�������� ��	
���� �� ��
��
� ������������� ���� � ���  �!� ��!"�##$ �%��!%&���� '%�� "���� () ��� (* + ,�!%��-�� ./) ���./* ��� -�!!�#��%�� 01 � %� 2�!� %3  4 5 6 789 :;< =>?@A B?CAD?EFA?>@ >G H I?J<@ K L M NOPE< <QRD<CC<B FC?@I SOP<C A;<>D<N
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 Differing Leverage Ratios and Asset Betas
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Differing Leverage Ratios and Risk Aversion
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Figure 1 Truncated Loss Adjustment
This figure graphs the ratio of the truncated loss adjustment to the equity price using the pricing 
relation described in Section 3.1, Equation 11.  TLA/Price is the ratio of the truncated loss 
adjustment to the price of the equity claim.  The notes for Table 1 describe the method of 
calculating the ratio, and the definition of high market volatility.
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Low Idiosyncratic Risk
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Figure 2 Expected Equity Returns and Financial Leverage
This figure graphs the expected equity returns using the pricing relation described in Section 
3.1, Equation 11.  The firm asset systematic risk equals 1.5.  Firm idiosyncratic risk is 
calculated using the correlation between firm asset payouts and the market.  High idiosyncratic 
risk corresponds to an asset correlation of 0.2, while low idiosyncratic risk corresponds to an 
asset correlation of 0.9.  E(r) is the expected equity return; Pr(Default) is the probability of 
default.
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