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The option-implied skewness risk premium: Evidence from
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CHEN Rong, LIAO Muying, XU Wanjing

(Department of Finance, School of Economics, Xiamen University, Xiamen 361005, China)

Abstract The skewness risk premium is the skewness risk return which required by investors, and it is

measured by the difference between expectation of realized skewness and risk-neutral skewness (implied

skewness), which contains abundant information. By using the model-free method in Neuberger, this

paper extracts the realized third moment and implied third moment in Taiwan option market through the

technique calls variance swap and skewness swap contracts. Then according to the definition of Kozhan, et

al, we get the realized skewness and implied skewness. Last, we extract the implied skewness risk premium,

which is the difference between the realized skewness and implied skewness. We study the characteristics

of the implied skewness risk premium, its information content, predictive power and influence factors. This

paper finds that the implied skewness risk premium is significantly different from zero, and it is systematic

risk, and it is related with the market risk factor, but it is a new explanatory factor differs from market

risk factor. And the implied skewness risk premium contains the tail risk information, but it can not make

a precise prediction on segmentation of tail risk. It is more influenced by investor sentiment: when the

sentiment of investors is high, the required skewness risk premium is low, and vice versa.
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1 ��

������, ���������������, �������������, �������
����. �����, �Æ��������, ����������������, ���������
���������. ������, ��� ����, �� �� “��!�” �"������. �
���������, � Mitton # [1]�Boyer # [2]�Barberis # [3]����# [4]. ������Æ���
�!"��$�Æ����������, %� Kraus # [5]�Harvey # [6]�Dittmar[7]����# [8].

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

&�����"$��Æ��/�%)�%&0: '+,&���������Æ���), ���Æ&
(, ,��)'��Æ; �1, &������!�$��Æ���), #���2��)�$%�� "*
�%*�+�$�%*�Æ���); ,+, �,-�!�$��Æ���)., &����� Neuberger[9]

��3 !"�Æ !� ,'(���� (model-free)�!�"+��"�$+��,/-." Kozhan
# [10] �%(��4'(!�"�Æ"�$�Æ, #/�&3&��$�Æ���), 01���$&��
%0�1�%1�&5#; ,2, &��'�$��Æ���)�/��, ���������, ���43
4��Æ���)���$�"#*�5; ,-, &�'16'78.����Æ���)���.�(,
��&(���, �"�$)9�)�; ,(, &��,�)#�Æ���)����$)/*���*, +
'(�*$+���)�; �-, �):�*#,2+,�-����%, &���� ��!��&��
��0, ��Æ.,���--�1��".

-�)3�2: , 2 ,���3';, , 3 ,�.<�&����//"��1�, , 4 ,�64��
�)5, , 5 ,��)�.

2 CDEF

."��� ��%,!$�3��Æ���)������0�: %*�� "�!�+�$�� ,
-�.�.��$� � "�� � .

"4%*�� ,��/0��*�%*�+:""2��)�$%�� �$�Æ���)��$#
����� . Kraus# [5] �0#�Æ-8(�&��%�� (CAPM)�#���, �-�/��3,�
Harvey # [6]�Dittmar[7]�Li[11]�Boyer # [2] 1���Æ��������, �62'#�$#%�, ��
/�/1��Æ���). ��� �&')2��%*:"�53�Æ���%���", ��� /�
7=6%, +�Æ���)&'#�&�'"#�&�%*�, ��� $/>714�.

� 20 ?3 90 2 4@, 0��!#7�3����5"��5A�,�, ���7�3�+�,-
/��$�����66�54". �����+�"$��8�����78�58"BC89�'9)
5, �6��7D�6�'9D", �:8$����"-"89��, /0�7.7���+���,-
;����"���, $/�*$14��. 9����'"�9"��#!�#:$79�+, �!��
8$�'"�+������;<, 89# [12] :�<0��!77��:�:=>89,:�����

";, �!�+%?�����'"��=@�"�. �:�%*�� />, ��!�+�,-<��$
��*$;.�"14��<�.

*D#;, ���!�+�$�� ,-�Æ���)�����$� � "�� � . 1��A
  �� Bates[13]�Fajardo # [14], E!:#<=� �!"<=�'�!�/��+< 1 %(��Æ�
��), �?�@A��3� �0�=@�� �F>;G1�� �= Lévy 1�2����Æ���
)=H, �"��F>;G� 2 19872�*�*'���,1"�(,  '(����� Lévy1�2�
�Æ���)���B�I�.

+���� [15] "�<�,$� � J>&(� ���#*. 20002-,� Bakshi# [16−17] B&

����&-, ��0�1��#(>1%��� �$�� C&<%">?. +?&!"@, "$�3
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(�A���� D��"�� �$���,-"��#, ��� �Æ���)���B�. �E��
@���Æ���)D"�"�-Æ2��Æ"�"����-Æ2��Æ"� (�$�Æ) &3, ���
�-Æ2��Æ"��9�� � ��!�+�,-, +"�-Æ2��Æ"��B=!�. ���# [8]

DK�E� AR-GARCH(1,1) � ?@C'�"��Æ�"�=, +�A!�"��Æ�� L*$��
#�9��, $/�>77D��BF.

Neuberger[9] GC�.E8���=H, �,<A13$�3 !"�Æ !9D, ��%.��!�
+�,-<�$�+��"!�"+��, /-." Kozhan # [10] �%('(�$�Æ"!�"�Æ, �
#'(�Æ���)����, # A1:� ,-(���*$<>����' —— ��&9�.(M

(�F�, +�&F>/����#*. Kozhan # [10]����# [18] 1�� Neuberger[9] 3$ !9D�
� �#���, �"�Æ��"�3��/��B�?@, +E!&���� �78��N'54.

 &, &!���+E&&)2"A;�Æ���)�"$��:
,�, /���(�B��%*�� (�$�� ��$� � (�� � ��C�8D5,  

D#;, � Neuberger[9]�Kozhan # [10] � �&5#'(��Æ���)�*GE�"���, �:&�
,BE�E!�� �O�Æ���);

,/, "$��)H���$�Æ���)�/��, ����$�"7D)($P=B�, �:&�
�,-�Æ���)-, #78�$�&&)2���$��"-C"#*�5#;

,+, "$�3�)+,�-��!��, &���$�� ���!����Æ���), /���
1F���78�"$����G7$��IB, ,#����!����5,F(�6'�HI.

3 G)*+,HIJ-

�&J�, &!'+.<�!�$�Æ���)�,-@�"J&� , /-.<�G�,-'(��
Æ���)�#78�$"����.
3.1 ./0KL1

�Æ���)��9"�-Æ2��Æ�H=�����-Æ2��Æ�H=&3�O'(. 2'&
!�0�Q"�$�//2�:-���. �m(t, T )�� tE T .��0�Q"�$, skew(t, T )���H
�(�������Æ, E()�"�-Æ2��H=. #0�Q"�$��Æ�I�3 Cov[m(t, T ), skew(t, T )]
54, $

Cov[m(t, T ), skew(t, T )] = E[m(t, T )skew(t, T )] − E[m(t, T )]E[skew(t, T )]

= E[m(t, T )]E
[

m(t, T )
E[m(t, T )]

skew(t, T )
]
− E[m(t, T )]E[skew(t, T )]

(1)

90�Q"�$�&&@��F,

E[m(t, T )] =
1

Rf

E

[
m(t, T )

E[m(t, T )]
skew(t, T )

]
= EQ[skew(t, T )]

(2)

Rf ����D�, EQ() �����-Æ2��H=. �:$

E[skew(t, T )] − EQ[skew(t, T )] = −RfCov[m(t, T ), skew(t, T )] (3)

,?�R, �Æ�"�-Æ"����-Æ2��H=&3&���Æ�0�Q"�$���, ��Æ
���6). 9�0�Q"�$������KI/���, �:, "�-Æ�����-Æ2��Æ�H
=&3?��Æ=@�������,�.
3.2 M234N56./0KL1

&�E� Neuberger[9] � !9E, S��!�+:", ��� � ��3 !9D�'(�$�3
#��:�3 V L

t,T ,%.��Æ !1�J@�,-("�-Æ2�!�"+��,�K%�,-(����
2��$+��, /-." Kozhan # [10] �%('(!�"�Æ"�$�Æ, #/�&3&��!�$�
�Æ���).

1. J�KLTL��MNMG��LUF, OV
GWMP Neuberger[9]. KX, LQYHN, L�NOLTL��PMN
MG�UF, OH�I��JRKLIS�: ���PCMPZ�P V L

t,T .
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�.<*D� &1, ='�,��, ����//M%1���+��71�. L/�� �-!*
��: (2T� “ �”) ��J8��I�, + ��N��+ Ft,T �����-Æ Q 2���71��.
�:, &�8� CBOE � VIX �:QO1���N��+�0�� : � t .�53</%9Q�2� 

�! Ct,T (Ki) ��'�! Pt,T (Ki) �3����!9D"�1�9Q� K∗, PD�� �'�!K�R
�C'N��+:

Ft,T = K∗ + er(T−t)(Ct,T (K∗) − Pt,T (K∗)) (4)

3.2.1 ./9:;O6<=
L

ft,T = lnFt,T (5)

�

Δft,T = ft+1,T − ft,T (6)

$/ Δft,T �� �N��+��:���.
�M0AC(�31�: �:�3

V L
t,T = Et[2(eΔft,T − 1 − Δft,T )] (7)

">�3
V E

t,T = Et[2(Δft,T eΔft,T − eΔft,T + 1)] (8)

:?, Neuberger[9] A13$�3 !9D�", �:�3 V L
t,T "�����3 (�$�3) �:=#�

/#�.
NQ�=S: g(Δft,T , ΔV E) = 3ΔV E(eΔft,T − 1) + 6(Δft,T eΔft,T − 2eΔft,T + Δft,T + 2), �����

-Æ Q 2, D�-"�'2��'(:
EQ

t

[
g(ft+1,T − ft,T , V E

t+1,T − V E
t,T )

]
=EQ

t

[∑
T

(
3ΔV E(eΔft,T − 1) + 6(Δft,T eΔft,T − 2eΔft,T + Δft,T + 2)

)] (9)

� (9) %(�&!"M��Æ !9D: />#�, 0�?�$/�+�������-Æ2��H=,
;�$+��, �9D�K%�, � ITMt,T ��, �:=#�, ITMt,T = 3(V E

t,T − V L
t,T ); 0�R��H=�

TN�,��!�"�3�3C�/;�[, :���O:"�O'(�, �����09D�!�"+�
� RTMt,T , �9D�J@�, #���"��%12, '"�!�"+��?�"�-Æ2�"�+��.

��, �'(!�"+�� RTMt,T "�$+�� ITMt,T &-, SM#0�@U�!�"�Æ"�$
�Æ, /-R\!/<;�'(�!�$��Æ���). �*D�O�Æ���)., &!HI Kozhan
# [10] �A , #!�"+�� RTMt,T "�$+�� ITMt,T �#@U, '(�:���� t .��!�

"�Æ RSt "�����Æ�H ISt �

RSt =
RTMt,T

(V L
t,T )3/2

, ISt =
ITMt,T

(V L
t,T )3/2

(10)

/-P#\!/<'(�Æ���).
3.2.2 BPCD V L

t,T EQCD V E
t,T 6FG

���<, �O�Æ���)��V��O V L
t,T " V E

t,T �=. Bakshi # [16] �<, �5S: f(x) /1
�O, PQ])�RBU� f(ST )3�9D1�9"��N�9D�<=� �!"<=�'�!VO'(.
����@�, �:�3 V L

t,T ">�3 V E
t,T ��OR��

4 :

V L
t,T =

2
Bt,T

[ ∑
Ki≤Ft,T

Pt,T (Ki)
K2

i

ΔI(Ki) +
∑

Ki>Ft,T

Ct,T (Ki)
K2

i

ΔI(Ki)
]

V E
t,T =

2
Bt,T Ft,T

[ ∑
Ki≤Ft,T

Pt,T (Ki)
Ki

ΔI(Ki) +
∑

Ki>Ft,T

Ct,T (Ki)
Ki

ΔI(Ki)
] (11)

2. �T: ^ g LP�UWZ, X LPSSX	 (�TW
T), PM_VXU s, t, u (0 ≤ s ≤ t ≤ u ≤ T ), (g, X) OWX
QX,

RVH: Es[g(Xu − Xs)] = Es[g(Xu − Xt)] + Es[g(Xt − Xs)].

3. S T`����	Y.

4. OV
GWMP Bakshi C [16]�Kozhan C [10].
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�� t ∈ [0, T ], Bt,T � T .�(���Y� t .���+, �!9D$ N + 1 E�%�#!� Ki (K0 <

K1 < · · · < KN), � 

ΔI(Ki) =

⎧⎨
⎩

Ki+1 − Ki

2
, 0 ≤ i ≤ N

0, i < 0 or i > N
(K−1 ≡ 2K0 − K1, KN+1 ≡ 2KN − KN−1) (12)

3.3 34N5./0KL16RSIT
�,-<�!�$�Æ���)&-, ����*D��'"���#78��$, &!'+��!�

$�Æ���)�&&��)2�#��$, 8����$#���, �Æ����������; &-, &
!�$��Æ���)�"2������$���;9��Æ ��'"* *'���,���#R,�
Æ���) ������'"(,���� "�Æ,�:&!�$��Æ���)�'"(,����
*$%%�"-�; �-, &!����Æ���)����$)���, �$���&(����5�#
*. 2'&!.<*DS����� "4Z.
3.3.1 34N5./0KL1UVWXYJ0K

��$�Æ���)�"2������$���, &!�#��2��:
'+, &!���UZ����,-'(��!�$�Æ���)�#Y[, Y[� �2:

XMt = β0 + β1SPt + εt (13)

��, SPt � t .�4@�>-VW���!�$�Æ���) (Skewness Premium), XMt �/1�9W

Æ���UZ���, ��UZ����� �-!�:��:���<a������'(�, ����
�D�:"��� ��� 1 2�%/D�. �: β1 �$#���R��Æ���)"�����$�/
��.

�1, &!�$��Æ���)������$�E*UZ����#*, ;�#�2Y[:

XRi,t = β0 + βSP SPt + βXMXMt + εt (14)

��, XRi,t  �, i SE*� t .�4@�>-VW�N�UZ���, 9E*��:���<a���
D�'(. ;�Æ���)�$"�����$��:1$#., ��;X/�/��%�/��, \!b
/�E*UZ�����%EcY�; �5�E$#, ��E�$#, ������EY�%$���EY
����.
3.3.2 34N5./0KL1BZK[L0K6\MX

���$�!�$��Æ���)�'"(,����*$"-�, &!'+���/[ logistic � 

logistic(pc,t) = ln
(

pc,t

1 − pc,t

)
= αj + βjSPt + εt (15)

�$�Æ���)���*'��*$"-�, �� pc,t = P (crasht) ��N t .�4@�>-VW�

N��*'�����. HI Doran # [19] �A , &!E��&�N �d����Z�S�"e?��
(,��. � 1% ��S�2,  (I) (,��XZ=�?� 0.0417 (−0.0451), fYd��:Z�>��
�U1�XZ=, ���0d���(,����. ���&�N]).� t, -�-� 30 g�60 g" 90
g&�>-VW��? �\���W+A�9.

[h# [20] �", �5�'�� (15) P�T��$*'��, # ��4�>-VW�N�(,��-
�.�, �#�'(�%�)�. �:, �� (15) &-, &!��4S�)[ logistic � �>-VW�N�
(,��"-��#�(�.U���. ���&�N]).� t, -�-� 30 g�60 g" 90 g&�>-
VW��? �\���W+A�9, �>-VW�N, f'��*', �% t d�(,���� tailrisk = 1;
f'��* , � tailrisk = 2; f+*'-* , � tailrisk = 3; f+* -*', � tailrisk = 4; f�* 
*', � tailrisk = 5. 7.�1�(,����*$1T�. 9����):$Z2��* *'�,�##
�* *'�$Z (tailrisk = 5) 1%�)[ logistic � �8\O. *D� �2:

logistic(pj,t) = ln
(

pj,t

p5,t

)
= αj + βjSPt + εt (16)

��, pj,t = P (tailrisk = j) ��N t .�4@�>-VW�N��-=� j (j = 1, 2, 3, 4, 5) �1�(,�
����.
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3.3.3 34N5./0KL1U]^_P`
��$��Æ���)�'"(,���"-�&-,��#&!�"�Æ���)��#[%."-

(,��, �Æ���)[\&�������'"(,���(>� "�Æ.

�EU ]/#�, �5�Æ���)[$&���"�, PQ\��&���&$)YU#*���
�"�? &����2� 

SPt = α0 + α1Sentimentt + εt (17)

�$��Æ���)����$)�: Sentimentt ���. f�Æ���)$$���$)��, PQ�
: α1 10�$#�.

����4-9�Æ���)����$)&(��)��6]�,�M(�Æ���)$�#�&(
%�=>7D"����QZ#�5�#*, %.9�:"��C'�, &�#^8�� �� CPI�̂ \

�� J�_\F1� M1�#�*� 79= Stock "���3%Æ� Z, �#�2)�5Y[:

SPt = β0 + β1Sentimentt + β2CPI + β3J + β4M1 + β5Stock + β6Z + εt (18)

f�Æ���)$$���$)���, PQ�: β1 10�$#�.

����$)�: Sentimentt �3C#, &�#8\ Baker # [21]�>_�# [22]�̀ ]`# [23]�V

_R [24] #�A , �M:"��'�, N�]^�&�a����`@���ibZ>�� �'�!9
>�>�"� �'�!'K_�>�#-E��, A1(7��W,-<,�(7�, ;����$)�
:. �:=c�, ���$)c]>; &&�c`>. ;/, ,$�E3$���$)���� , � Kumar
# [25]�Kaniel # [26]�d^_# [27] D�ED��� IPO 'da^8>_" ����$), �1"$�3
(���&� Baker# [21] ,<�� "3$���$)��,�:&�����$)���3$��HI
E!�� .

4 HIST

4.1 aUPV
&�S��:"";��� �7D16 (TEJ) :"`. �&M(� 2003 2 1 e 16 dE 2013

2 5 e 17 d, ` 2567 E9>d, ���� �-!�:�!`$ 522637 #>-=. �jaDAfÆ
=�9��+��, &!��!�@@:"�#�kN, la��2>-=: 1) �!�+>mb��; 2)
delta �� 1 b��� −1; 3) �$=@��� 100%; 4) � �!"�'�!�+�?��nD�+M
( [max(St − Ke−r(T−t), 0), St] " [max(Ke−r(T−t) − St, 0), Ke−r(T−t)] &?�>-=. 9� ��!(�
d�9Qe,+E`+, (�d-�$1�!#�, �:&!NQ�7Ee�,+E`+-�,�E9>d
&� t = 0 .�.

9����$)�:�e:",/1S���Æ���)�:"�?9/1�9WÆ�d:"�#OA
K1'(, � 2003 2 1 eE 2013 2 5 e`� 125 EeÆ:". :?, 9�:"��C'�, &�N���
��D�:"��� ��� 1 2�%/D�.
4.2 34N5./0KL16WUbc

ca&!��%(��9��!�$�Æ���)1�#���, +9�)2&&/%, �a'64o
b�9� 1 Ee5��Æ���)�&&��)2.

9� 1"X 1 ���<: 1)�Æ���)1=� 0.45,$#���, t =�b 8.2375,R���� ��
�#, �Æ���%������,�#*���+����%��$; 2)� 20062E 20092�(, �Æ�
��)�"<B�bÆ�=@, �)Y���Z�"=@B��(, ������(,���� "�Æ,
<"B��=@; 3) �����Æ=@B�, #!�"�Æ� 0 cd�b=@, �����Æ��Æ���
)TbXp DK"&C�� (/��:� −0.94), �R��Æ���)(�&(�����Æ�#*, ;

5. �c���[�eUdc: 1 e��qgXff\L [23, 40], eU 29.65 r; 2 e���qgXff\L [55, 68] r, eU
60.07 r; 3 e���qgXff\L [83, 97] r, eU 90.33 r; 4 e���qgXff\L [118, 125] r, eU 120.63 r; 5

e���qgXff\L [146, 153] r, eU 151.12 r; 6 e���qgXff\L [174, 188] r, eU 181.90 r; 7 e���
qgXff\L [209, 216] r, eU 211.93 r; 8 e���qgXff\L [237, 244] r, eU 241.80 r; 9 e���qgXf
f\L [272, 279] r, eU 273.16 r.
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(�&(���(>�Æ"� �#*. #��(>�Æ"� �g����������, M���4�
�. :?, ADF h8��, �Æ���)�K6�.(Tb, �-]������/0��.

Y 1 �Zd[\]^ef_`ghia (1 bj�k)

eU �cP d�U �^Z d_U � g� t U

0.4518 0.6034 2.5512 0.5418 −1.5838 −0.2297 2.2664 8.2375

e: t UhT��eU�d�Ph.
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l 1 �Zd[\]^ef_mn (1 bj�k)

4.3 34N5./0KL1UVWXYJ0K
�8��Æ���)�$#�"�Æ������&-,&!�$��Æ���)�2������$

���.
&!'+�� (13)�#�Y[, ;���UZ����,-'(��!�$�Æ���)�#Y[, )

5�� 2 "�. ���(, �Æ���)��:$#���, i7 R2 = 0.1322, ����Æ���)�2�
�����*$/���, +�Æ���)S#Ec������,�, #������#&(�E�5
�#*.

Y 2 of^ep\]^ef_ghijk
idT ij` ���	� F U jj R2

�ekske −0.1554*** 0.0555*** 19.2774*** 0.1322

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

&-, &!��� � TEJ :"`�N-���&�N$9>��� �#�*�:", �7S*�
�O t = 0 .��eÆUZ���, �� (14) �#Y[, /-�?�Y[�: βSP " βXM g��(��7

-O, �O�%O�K1 βSP " βXM , ��DO βSP " βXM �1=�#������ t h8, )5�� 3
"�.

���(, � 3 �D�O�K1�:1$#���, R��Æ���)"�����$�E*UZ��
1$#*, ca"$O� βXM 1=:�� βSP 1=, +�Æ���)b��%������$�1�Ec
�$, �Æ���)%$������$"[$����.

Y 3 \]^ef_�of^eqrmbngst
of 1 2 3 4 5

βSP −0.0165*** -0.0025*** 0.0049*** 0.0130*** 0.0302***

βXM 0.8787*** 0.9748*** 1.0317*** 1.0834*** 1.1881***

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

4.4 34N5./0KL1BZK[L0K6\MX
���#R, �Æ���) �������'"(,���� "�Æ; �X 1 ,���(, ���

Z�"�=@�(, �Æ���)<"�B��=@"�=. �:&!h-�Æ���)�#$$�"-�
�* *'#(,��$����, �bH�:-���.
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4.4.1 34N5./0KL1Upq0K\M
���$�!�$�Æ���)��%$'"��*'�A(,�����. &!�%�9��Æ�

��)�/1VW�2�(,��5?Tb�#/[ logistic Y[, �� (15), )564�� 4 �.

9� 4 �F, +E�%�9�"-� � LR k�=1� 1% $#�uK2$#, ���Æ���)�
*'��&(/���. P�c R2 =, 1�U1 12%,  0��9�--c R2 =66Y�, R�*'(,
��#��Æ���)"-�>_B�,+9�:0&!U��$���Æ���)��%$�*'���
�, PQc R2 =���?�PQ���. ����"�, �Æ���)���'"�*'��*$$#�"
-C. ��4>$Y[�:�lT, &!�"�%�9��Æ���)1���*'��K"$#�I/�
��, �)Y�, ;�Æ���)-�, ;�����Æ���"<()�dm., '"����*'���
��&#2l. �A�#�Ec����"�'"��QZ#Y'nlo.#Y'(�mC, �#ig��
:���#�, n"��#���*'��.

Y 4 �Zd[\]^ef_prs^eut (1% uvv)

�e jp��

30 r
���	� −1.3297*** Pseudo R2 0.1156

kZ` −2.2571*** LR chi2(1) 151.99***

60 r
���	� −1.0952*** Pseudo R2 0.0988

kZ` −1.7269*** LR chi2(1) 184.17***

90 r
���	� −0.5577*** Pseudo R2 0.059

kZ` −1.5428*** LR chi2(1) 128.11***

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

4.4.2 34N5./0KL1UwI[L0K\M
ca�#J�&!�"�Æ���)���'"�*'��$#/�,+Y[�:�lT�&!�)�

#$�2�m#: ����Æ���)c�, '"c<"*'. �lS&!��4��� (16) ��Æ���
)�.�(,��"-C�#�W, )5�� 5 "�.

9� 5 �F, +EY[��� LR k�=1� 1% �$#�uK2$#, op “� �f” �@%1, m
4R��!�+�,-��Æ���)%�$$'"�1.HN��(,�����. /#,&!���(,
� 5 �c R2 =>� 4 (�, R��Æ���)�'".����(,���"-C/;�.

(����, �Y[�:"�, ca���:$#���, &!$� '(�n�)�: ��\�W�,
'* ��A(,������::�$#; ca�E+A��(,���Y[�:1$#���, +�:
$:�I, ���Æ���)c�, ��'"'*'�+*'-* "+* -*'�$G:$#--. ,?
�R, &!� ."�Æ���)����'".��(,��&<%%�"-.

Y 5 \]^ef_pxuyw^eut (1% uvv)

�e gn�� Kjp Kjo hjpqjo hjoqjp

30 r
���	� −0.9153*** −0.2073 −1.6942*** −1.6827*** Pseudo R2 0.0718

kZ` −2.9636*** −3.1722*** −4.5188*** −3.1503*** LR chi2(4) 172.27***

60 r
���	� −0.6998*** 0.0829 −1.4573*** −1.3283*** Pseudo R2 0.0622

kZ` −2.5417*** −2.9982*** −3.5785*** −2.5970*** LR chi2(4) 208.93***

90 r
���	� −0.4275*** 0.0336 −0.6847*** −0.6182*** Pseudo R2 0.0345

kZ` −2.3737*** −2.7140*** −3.3216*** −2.3313*** LR chi2(4) 137.03***

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

&!A1rY(,���Æ���"�#;)��#�6]�h8. 1�(,����� �E�Marin
# [28] �%(, f t .������&�N���1=&3�� 3 E�%3������* , �� −3 E
�%3������*'. ��(,��iq.�� 5E�?, %��#)[ logisticY[)5, �-'(�
)��#'�n.

 &, &,������: �Æ���)�%$$'"��(,�����, +���$� ."\�
YU�'"���QZ&<%%�"-.
4.5 34N5./0KL1U]^_P`

�5�Æ���)� %%."-'"���(,��QZ,PQ���&������'"(,��
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����"�h? &!��!�$��Æ���)����$)�:�#�� (17)"� (18)���5")
�5�j�Y[, )5�� 6 "� 7 "�.

�� 6 "� 7 ���(, �����5Y[��)�5Y[, +E�9�i7 R2 :� 11% �#, ��
�$)�:��::�$#�,  $#�I. �R����$)c� , c�s-�, ����op�Æ��
"�v�Iqc�; ���c`>, "�v��Æ���)?c�. %., ���$)'9�:��W���
Æ���)�EcCÆB\���.

�#;������<, L/�Æ���)��#%%."-(,��, +�\����$)���$
�$#"9\/r�.����� ��!��#��$�Æ���)���&��'"(,�����"
�G7�, #�().&(���$)�#*.

Y 6 \]^ef_pz{;x|gyq}hi
���	� kZ ik jj R2

30 r���	� 1.5932*** −0.1028*** 0.1104

60 r���	� 1.6747*** −0.1055*** 0.1845

90 r���	� 1.7751*** −0.1118*** 0.1606

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

Y 7 \]^ef_pz{;x|gzq}hi
���	� kZ ik CPI sjp� M1 tk{rtU ��uLcs� jj R2

30 r���	� −10.8026 −0.0842** −11.2757 −0.0079 0.0077 0.3135* 0.5992 0.1255

60 r���	� −7.6951 −0.0661** −4.8193 −0.0042 0.0084 −0.1442 0.8089** 0.1881

90 r���	� −10.8627* −0.0632** 0.2256 −0.0121** 0.0194** −0.2453 1.1893*** 0.2187

e: *�** 
 *** �fT`I 10%�5% 
 1% �tfJal.

5 S�

&��� Neuberger[9] ,<��� � , A13$ !9D, � ��!��+:"�,-'(!�
"+��"�$+��, /-." Kozhan # [10] �%(��4'(!�"�Æ"�$�Æ, �-#/�&
3&��$�Æ���). &���Æ���)�&&)2���$��"-C"#*�5�#���, )
5�": �� ���#��$�Æ���)$#���, ��� ���#�Æ��������, ��
���$������$$�, +b/��������%��$; �� ���#��!�$�Æ���
)�%$$'"��(,�����, +$��#�'"!��(,���#%%�"-, �().�&(
���$)�#*: ���$)c� , "�v��Æ���)ct, &&+/.

&�,�)��� � ,-1F����!�$�Æ���), �������.�(,�����
�$)&(����*, &����")�/�#�/���,F$��8�. �-]��"�, �3$<
uÆ !9D#��D5E(��, ,��$�Æ���)�%�#C, A1-8=@����$�Fama-
French +�$�Carhart @��$�=�E�:��=>Y��$�#(�6'"78���, +b�HI
lm# [29] �9E, �������2/������u9l.
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