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( 1965 )ÛÛÛÛ Markowitz �� � n o 6 ð g�� � n o 6 ð g�� � n o 6 ð g�� � n o 6 ð g 

 

 w �w �w �w �� � � d� � � d� � � d� � � d �� �� ² � Þ² � Þ² � Þ² � Þ (Capital 

Assets Pricing Model ,CAPM)�������� CAPM 6 ð ¿ w �6 ð ¿ w �6 ð ¿ w �6 ð ¿ w ��� �� pp pp ����� �� �� �� � Black, Jensen 

and Scholes (1972)8888 Fama and MacBeth (1973)}}}}  Handa����Kothari and 

Wasley(1989)¬ê ë N �¬ê ë N �¬ê ë N �¬ê ë N � I J � �I J � �I J � �I J � � w � �w � �w � �w � � �� �� � }� }� }� }β Ö q ¸ JÖ q ¸ JÖ q ¸ JÖ q ¸ J oo oo t u �t u �t u �t u � �� �� ����� �� �� �� � �� ��

� �� �� �� � CAPM 6 ð � 3 b c Z [�6 ð � 3 b c Z [�6 ð � 3 b c Z [�6 ð � 3 b c Z [�̂ _^ _^ _^ _ ����!! !! ¹ �¹ �¹ �¹ � �� �� ê ë ­ê ë ­ê ë ­ê ë ­Lakonishok and Shapiro 

(1986)¬¬¬¬R �R �R �R � 33 33 CAPM 6 ð K6 ð K6 ð K6 ð K L N �L N �L N �L N � I JI JI JI J ����g h ×g h ×g h ×g h ×�� �� !! !! �� �� oo oo CAPM�µ % h�µ % h�µ % h�µ % h [[ [[

(Anomalies)����­­­­ Banz (1981) ñ ¿ w �ñ ¿ w �ñ ¿ w �ñ ¿ w ��� �� � « �� « �� « �� « � ����Keim (1983) g h ×g h ×g h ×g h ×�� �� « � ¬« � ¬« � ¬« � ¬����

 ` ` ` ` Black (1993)����Roll and Ross (1994)����Kothari, Shanken and Sloan (1995)¬¬¬¬

ê ë �ê ë �ê ë �ê ë � I J |I J |I J |I J | ����� � ? ½� � ? ½� � ? ½� � ? ½ I JI JI JI J a ±a ±a ±a ± CAPM 6 ð �6 ð �6 ð �6 ð ��� �� xx xx ����� z ` �� z ` �� z ` �� z ` � � �� �� �� � �� �� (Data 

mining) - .- .- .- . ����	 
 � � n o !	 
 � � n o !	 
 � � n o !	 
 � � n o ! �� �� oo oo � �� �� �� � - �� �� µµ µµ �� �� «« «« �� �� (Mean-variance efficient)����
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RR RR O ! m x � �U VO ! m x � �U VO ! m x � �U VO ! m x � �U V ����b c Z [�b c Z [�b c Z [�b c Z [��� �� ±± ±± 77 77 � � ×� � ×� � ×� � ×f �f �f �f � OO OO � g� g� g� g ����»»»» || || U V x �U V x �U V x �U V x � � �� �� �� �

Blume(1971) ñ ¿ñ ¿ñ ¿ñ ¿ �� �� �� �� �� �� �é�é�é�é       ����Hawawini(1983)����Reilly and Wright(1988)����

Kothari, Shanken and Sloan (1995)������ �� �� �� � �� �� �� � p qp qp qp q ����Cohen et al. (1980)GGGG�� �� ww ww II II

JJ JJ �q �r�q �r�q �r�q �r ¡¡ ¡¡ ����¢ % 2¢ % 2¢ % 2¢ % 2 �é�é�é�é       ����Hamada (1973) }}}} Dejong and Collins (1985)8888

Lev(1974) RR RR mm mm �� �� � N <=( )� N <=( )� N <=( )� N <=( ) G H � 
G H � 
G H � 
G H � 
U V <=b c Z [U V <=b c Z [U V <=b c Z [U V <=b c Z [���� 

 

     Û Û Û Û£ ¤£ ¤£ ¤£ ¤ \ ì Ö\ ì Ö\ ì Ö\ ì Ö I JI JI JI J 7 f ú v7 f ú v7 f ú v7 f ú v ����β NN NN `` `` I JI JI JI J b c Z [Öb c Z [Öb c Z [Öb c Z [Ö �� �� Ó 5 6Ó 5 6Ó 5 6Ó 5 6 � �� �� �� � ����� \� \� \� \

R �R �R �R � �� �� ¥¥ ¥¥ Ð U VÐ U VÐ U VÐ U V � �� �� �� � Z [Z [Z [Z [�� �� ±± ±± 77 77 �\ ì Ö ×�\ ì Ö ×�\ ì Ö ×�\ ì Ö ×������ �� Ó ^ _ ´ <=& ' ( ) * + �Ó ^ _ ´ <=& ' ( ) * + �Ó ^ _ ´ <=& ' ( ) * + �Ó ^ _ ´ <=& ' ( ) * + �����

<=b c Z [<=b c Z [<=b c Z [<=b c Z [



!! !! 



d ed ed ed e � �� �� �� � ¦¦¦¦­f­f­f­f 



����§ ¨§ ¨§ ¨§ ¨ � � ë Z [� Û� � ë Z [� Û� � ë Z [� Û� � ë Z [� Û© ª «© ª «© ª «© ª « ¦¦¦¦�×�×�×�×¬¬ ¬¬ ����

# $ �# $ �# $ �# $ � ����B ( ) * + �<=B ( ) * + �<=B ( ) * + �<=B ( ) * + �<=
� �
� �
� �
� � B ( ) * + �<=̧ Y W�Z [B ( ) * + �<=̧ Y W�Z [B ( ) * + �<=̧ Y W�Z [B ( ) * + �<=̧ Y W�Z [����    £ ¤£ ¤£ ¤£ ¤ N �N �N �N �

I J �I J �I J �I J � 33 33 t X �t X �t X �t X � . ¿. ¿. ¿. ¿ ­­ ­­ YY YY ** ** ����®® ®® ð �ð �ð �ð �̄̄̄̄ �� �� ����Lamont et al. (2001) °° °° �� �� ××××XX XX ÛÛÛÛ KZ 

(1997) T æT æT æT æ ±±±±�( ) * +�( ) * +�( ) * +�( ) * + � �� �� �� � ���� ²² ²² \ g h ( ) * + <=�� �\ g h ( ) * + <=�� �\ g h ( ) * + <=�� �\ g h ( ) * + <=�� � �� �� �� �� 
�
�
�
� u �qu �qu �qu �q

¹¹ ¹¹ �� �� ~~ ~~ ����� Ì � T B ( ) * + <=�� � � �� Ì � T B ( ) * + <=�� � � �� Ì � T B ( ) * + <=�� � � �� Ì � T B ( ) * + <=�� � � �



O ¾ � � ²O ¾ � � ²O ¾ � � ²O ¾ � � ² ³ �³ �³ �³ � ~ �U V~ �U V~ �U V~ �U V ���� 3 3 3 3

( ) * + ` a U V b c Z [�Z [� � Ý &( ) * + ` a U V b c Z [�Z [� � Ý &( ) * + ` a U V b c Z [�Z [� � Ý &( ) * + ` a U V b c Z [�Z [� � Ý & M 9 SM 9 SM 9 SM 9 S ¿¿ ¿¿ 8888����x �� \ Ûx �� \ Ûx �� \ Ûx �� \ Û́ µ´ µ´ µ´ µ 1	 <1	 <1	 <1	 <

=T=T=T=T I JI JI JI J 33 33 [[ [[ ����¶ · ¸¶ · ¸¶ · ¸¶ · ¸ w ( ) * + �b c Z [Ö q ��w ( ) * + �b c Z [Ö q ��w ( ) * + �b c Z [Ö q ��w ( ) * + �b c Z [Ö q �� ¹ 7¹ 7¹ 7¹ 7 ������ �� � <=( ) �� <=( ) �� <=( ) �� <=( ) �ºº ºº

» 7» 7» 7» 7 ����# {# {# {# { Ï @\ ì 3 ( ) * + �Ï @\ ì 3 ( ) * + �Ï @\ ì 3 ( ) * + �Ï @\ ì 3 ( ) * + �I JI JI JI J éé éé AA AA ° -° -° -° - ¼ ½ ¾¼ ½ ¾¼ ½ ¾¼ ½ ¾ ����Ì �-Ì �-Ì �-Ì �- ¼ ½ ¾¼ ½ ¾¼ ½ ¾¼ ½ ¾ �� �� ¿¿ ¿¿ `` `` ÀÀ ÀÀ

�� �� �� �� I JI JI JI J ����ÁÁ ÁÁ g � I Õ ×g � I Õ ×g � I Õ ×g � I Õ ×¬ 7 ^ _¬ 7 ^ _¬ 7 ^ _¬ 7 ^ _ ����Â ÃÂ ÃÂ ÃÂ Ã �������� �� �� ê ë T Á Ýê ë T Á Ýê ë T Á Ýê ë T Á Ý Ä ÅÄ ÅÄ ÅÄ Å DD DD �� �� � �� �� �� � ^ _^ _^ _^ _ ����

] Û̀ a g] Û̀ a g] Û̀ a g] Û̀ a g ÆÆ ÆÆ � û ´ Õ ( ) ` a * + �� û ´ Õ ( ) ` a * + �� û ´ Õ ( ) ` a * + �� û ´ Õ ( ) ` a * + �Ç È � �Ç È � �Ç È � �Ç È � � ����Â ÃÂ ÃÂ ÃÂ Ã `` `` É ÈÉ ÈÉ ÈÉ È <=( ) ` a * +<=( ) ` a * +<=( ) ` a * +<=( ) ` a * +

����ÊÊ ÊÊ ¥ �Ý¥ �Ý¥ �Ý¥ �Ý oo oo ����LL LL j !j !j !j ! Ë +Ë +Ë +Ë + "" "" ����××××ff ff ¾¾ ¾¾ Lamont et al. (2001)ÛÛÛÛ KZ����1997    T æT æT æT æ

±±±±����°° °° � ×� ×� ×� ×¬ 7¬ 7¬ 7¬ 7 �( ) * +�( ) * +�( ) * +�( ) * + � �� �� �� � ����RR RR HH HH £ ¤£ ¤£ ¤£ ¤ Ï @X �Ï @X �Ï @X �Ï @X � I JI JI JI J \ ì B\ ì B\ ì B\ ì B ÌÌ ÌÌ ãã ãã << << é �hé �hé �hé �h [[ [[ ���� 

 

�� �� � Ï > �( A   ¡ �Ï @B� Ï > �( A   ¡ �Ï @B� Ï > �( A   ¡ �Ï @B� Ï > �( A   ¡ �Ï @B ÈÈ ÈÈ ����� I� I� I� I ff ff ÄÄ ÄÄ ÁÁ ÁÁ °° °° Lamont et al. (2001) ññ ññ °° °° �� ��

����� �� �� �� � �����¥ ¦ ×�¥ ¦ ×�¥ ¦ ×�¥ ¦ ×¬ 7¬ 7¬ 7¬ 7 ����+ Í 7+ Í 7+ Í 7+ Í 7 ������ �� 8 �8 �8 �8 � ����� \ 9 H °� \ 9 H °� \ 9 H °� \ 9 H ° Gomes(2001) ñ ¿ w ��ñ ¿ w ��ñ ¿ w ��ñ ¿ w ��

� �� �� �� � (Structural model)����Maestro����Miguel and Pindado(2003) ññ ññ °° °° � �( ) * +� �( ) * +� �( ) * +� �( ) * +

ÇÇ ÇÇ ¢¢ ¢¢ 11 11 i ¬i ¬i ¬i ¬ÎÎ ÎÎ Ü Ý I úÜ Ý I úÜ Ý I úÜ Ý I ú °° °° �� �� É È � �É È � �É È � �É È � � ����Ûû á JÛû á JÛû á JÛû á J �� �� ½½ ½½ É �É �É �É � � `� `� `� ` a ( ) * +a ( ) * +a ( ) * +a ( ) * + �������� !! !!

Sharpe(1964)���� Litner(1965) ñ ¿ w �ñ ¿ w �ñ ¿ w �ñ ¿ w � CAPM 6 ð6 ð6 ð6 ð �� �� w � �w � �w � �w � � �� �� � }� }� }� }β Z [X �Z [X �Z [X �Z [X � ����

Ì �Ì �Ì �Ì � �� �� ? ½ ê ë G¿ w X m ��f? ½ ê ë G¿ w X m ��f? ½ ê ë G¿ w X m ��f? ½ ê ë G¿ w X m ��f ���� ` ` ` ` Fama and French (1993) � T� T� T� T CAPM

6 ð �6 ð �6 ð �6 ð �ÏÏ ÏÏ ×x y b c Z [� z ! � Û×x y b c Z [� z ! � Û×x y b c Z [� z ! � Û×x y b c Z [� z ! � ÛÐ ÑÐ ÑÐ ÑÐ Ñ � d �� d �� d �� d ��� �� �� �� ����� ¿ w |� ¿ w |� ¿ w |� ¿ w | XX XX x yx yx yx y � �� �� �� � 	 
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� | x y �� | x y �� | x y �� | x y �́ µ´ µ´ µ´ µ 	 
 ¸ � L	 
 ¸ � L	 
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 ¸ � L 77 77 ����    Ó Ô �Ó Ô �Ó Ô �Ó Ô � B \ ìB \ ìB \ ìB \ ì ¯¯ ¯¯ � ( ) * + ` a� ( ) * + ` a� ( ) * + ` a� ( ) * + ` a 



U V <=�U V <=�U V <=�U V <=�

b c Z [b c Z [b c Z [b c Z [����Ì K ¹ ¼ ¾ Z [� �Ì K ¹ ¼ ¾ Z [� �Ì K ¹ ¼ ¾ Z [� �Ì K ¹ ¼ ¾ Z [� � ����X ÷X ÷X ÷X ÷ tt tt ` � � ë � Ø �- .` � � ë � Ø �- .` � � ë � Ø �- .` � � ë � Ø �- . ����G̀ � \ �G̀ � \ �G̀ � \ �G̀ � \ �̂ _^ _^ _^ _

ÒÒ ÒÒ ÃÃ ÃÃ ����� \� \� \� \ ÕÕ ÕÕ ½½ ½½ 4��������ÖÖÖÖ 2����99 99 × Ø× Ø× Ø× Ø ( ) * +( ) * +( ) * +( ) * + � �� �� �� � ����°° °° � Ý I� Ý I� Ý I� Ý I ����ÖÖÖÖ 3����88 88 × Ø× Ø× Ø× Ø �� ��
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�� � ��� � ��� � ��� � � (Structural model) 2����Maestro����Miguel and Pindado(2003) ññ ññ °° °° � �(� �(� �(� �(

) * +) * +) * +) * + ÇÇ ÇÇ ¢¢ ¢¢ 11 11 i ¬i ¬i ¬i ¬ÎÎ ÎÎ Ü Ý IÜ Ý IÜ Ý IÜ Ý I ����úúúú °° °° � ( ) * +� ( ) * +� ( ) * +� ( ) * + � �� �� �� � ����M N 1Û1M N 1Û1M N 1Û1M N 1Û1ÎÎ ÎÎ Ü Ý I �Ü Ý I �Ü Ý I �Ü Ý I �°° °° �� ��

ææ ææ ±±±± ` B F µ �` B F µ �` B F µ �` B F µ ����� ¤¤ ¤¤ ë ¶ ·ë ¶ ·ë ¶ ·ë ¶ · �� �� Ê �� �Ê �� �Ê �� �Ê �� � � v� v� v� v � � ñ : w ��f� � ñ : w ��f� � ñ : w ��f� � ñ : w ��f ����¹ � ë ` ¶ ·¹ � ë ` ¶ ·¹ � ë ` ¶ ·¹ � ë ` ¶ ·

KZ����1997    �N � �-�N � �-�N � �-�N � �- ¼¼ ¼¼ �f T æ�f T æ�f T æ�f T æ ±±±± ññ ññ °° °° � �½� �½� �½� �½ yy yy ii ii ÞÞ ÞÞ ����h 9h 9h 9h 9 ÎÎ ÎÎ Ü Ý I ½Ü Ý I ½Ü Ý I ½Ü Ý I ½ È ×È ×È ×È ×

ØØ ØØ ­�­�­�­� ���� 

 

 ××××����Structural Index 

 
� \ Û� \ Û� \ Û� \ Ûºººº ßß ßß ¬Þ}¬Þ}¬Þ}¬Þ} GMM � Þ� Þ� Þ� Þàà àà 7 �� � �7 �� � �7 �� � �7 �� � � (Structural Model)����ÛÛÛÛ°° °° � ×� ×� ×� ×

XX XX � Û� Û� Û� Û É È ´ µÉ È ´ µÉ È ´ µÉ È ´ µ 1	 <=` a ¸ , � * + �1	 <=` a ¸ , � * + �1	 <=` a ¸ , � * + �1	 <=` a ¸ , � * + � � �� �� �� � �����I ��I ��I ��I � á Ãá Ãá Ãá Ã ` � Û` � Û` � Û` � Û â ã �â ã �â ã �â ã �

Tobin’s Q 5 65 65 65 6 � �� �� �� � ññ ññ xx xx 7 �- . @7 �- . @7 �- . @7 �- . @����ºººº ßß ßß ¬Þ� ÛY �¬Þ� ÛY �¬Þ� ÛY �¬Þ� ÛY � �� �� ���� �� �� ++ ++ 99 99 ú 7 rú 7 rú 7 rú 7 r )) ))





����� Ì ¿� Ì ¿� Ì ¿� Ì ¿ ­­ ­­ ××××XX XX � ± ( ) * + �6 ð� ± ( ) * + �6 ð� ± ( ) * + �6 ð� ± ( ) * + �6 ð ää ää �� �� ����M N 1M N 1M N 1M N 1����Structural Index `` `` °° °° �� ��

������ �� Ê ? ½Ê ? ½Ê ? ½Ê ? ½ � v� v� v� v � � � �� � � �� � � �� � � � (standard partial-equilibrium investment model) Ö æÖ æÖ æÖ æ

±±±±1111����!! !! � ¥ ¦ <=�x � ²� ¥ ¦ <=�x � ²� ¥ ¦ <=�x � ²� ¥ ¦ <=�x � ² ³³ ³³ ����d w ²d w ²d w ²d w ² ³³ ³³ }û}û}û}û �� �� ¬x � Û¬x � Û¬x � Û¬x � Ûàà àà 7 <=( ) * +7 <=( ) * +7 <=( ) * +7 <=( ) * + åå åå

ææææ����T ÁT ÁT ÁT Á ç �ç �ç �ç � ½½ ½½ �� �� ����� �� �� �� � è é "è é "è é "è é " � , � �� z� , � �� z� , � �� z� , � �� z 77 77 ���� ê ëê ëê ëê ë ����<=² ³ �<=² ³ �<=² ³ �<=² ³ � �� �� ����1    ÞÞÞÞ

ÈÈÈÈ ìì ìì ­�­�­�­� ���� 

( ) { } 



+= ∑∞

=

+−+∞
=+ 1

1
0

max,
s

ststtt
I

ttt DEDKV
sst

βξ                            (1) 

subject to  

( ) ( ) tttttt IKICKD −−∏= ,,ξ                                     (2) 

                                                
2 Gomes(2001)+ Love(2003) , - . / 0 1 2 3 4 5 6 5 7 8 � 
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( ) ttt IKK +−=+ δ11                                                (3) 

0≥tD                                                         (4) 
�������� tD � � � � � �� � � � � �� � � � � �� � � � � � 				 1−+stβ 
 � � 
 � �
 � � 
 � �
 � � 
 � �
 � � 
 � � st + � � �� � �� � �� � � t � � � � �� � � � �� � � � �� � � � � ����� �� �� �� �

� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �    tK !� " � � �!� " � � �!� " � � �!� " � � �     tI !# � $ %!# � $ %!# � $ %!# � $ %     δ & � � ' (& � � ' (& � � ' (& � � ' ( ����� ) *� ) *� ) *� ) *
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§�§�§�§� � � h� � h� � h� � h ÁÁ ÁÁ TT TT     � � á Î � � � � � # �� � á Î � � � � � # �� � á Î � � � � � # �� � á Î � � � � � # � « ;« ;« ;« ; 7777 � �� �� �� � $$ $$ ©© ©© �� �� ËË ËË ²² ²²

(non-synchronous trading) A ° 2 �ê ëA ° 2 �ê ëA ° 2 �ê ëA ° 2 �ê ë ����û�û�û�û� @@@@OLS ­ � �­ � �­ � �­ � �GARCH ­ � A ô­ � A ô­ � A ô­ � A ô

%% %% ����βÖÖÖÖ6 76 76 76 7 _ ` �_ ` �_ ` �_ ` � ÕÕ ÕÕ     � 	� 	� 	� 	 ����Structural Index � �� �� �� � equal-weighted��Q��Q��Q��Q << << __ __

` À þ` À þ` À þ` À þ     A QA QA QA Q << << ����Ã BÃ BÃ BÃ B # �# �# �# � « ;« ;« ;« ; � �� �� �� � FF FF RR RR ÕÕ ÕÕ % £¤���% £¤���% £¤���% £¤���¦�§�¦�§�¦�§�¦�§�O � \O � \O � \O � \ Ö ÒÖ ÒÖ ÒÖ Ò hh hh
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� � � � � � � � � � � � � �  ! � � 35 
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�
 1.1699����55 55 XX XX
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�
�
�
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Tobin’sQ 0 +0 +0 +0 +    ðð ðð S �S �S �S � �� �� µµ µµ �� �� xyxyxyxyðð ðð � 2 Î � �� 2 Î � �� 2 Î � �� 2 Î � �     ¾ £¤���¾ £¤���¾ £¤���¾ £¤����� �� � 9 8 [ ê� 9 8 [ ê� 9 8 [ ê� 9 8 [ ê 6    
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Î À þÎ À þÎ À þÎ À þ          ðð ðð ÍÍÍÍStructural Index S �S �S �S � ÞÞ ÞÞ Ü!×£¤��Ü!×£¤��Ü!×£¤��Ü!×£¤�� � '� '� '� ' O ~O ~O ~O ~ \\ \\ �� �� IIII÷ º÷ º÷ º÷ º �� ��

�� �� UUUUJ J J J 7C 37C 37C 37C 3 ]] ]] �� �£¤��i�� �£¤��i�� �£¤��i�� �£¤��iªªªª # � À þ O á# � À þ O á# � À þ O á# � À þ O á O PO PO PO P �_ `�_ `�_ `�_ ` �����G�G�G�G    � �� �� �� �

value-weighted�Q�Q�Q�Q << << _ ` Ñ � �_ ` Ñ � �_ ` Ñ � �_ ` Ñ � � equal-weighted A ^ � �_ `A ^ � �_ `A ^ � �_ `A ^ � �_ ` O P lO P lO P lO P l !F�Ö!F�Ö!F�Ö!F�Ö

^^^^ ����TT TT ����77 77 úú úú     ��������OLSs!s!s!s!GARCH ­ �­ �­ �­ � NNNNOO OO < ,< ,< ,< , �������� bb bb ����° 2 ��° 2 ��° 2 ��° 2 �� bb bb ����Ï �Ï �Ï �Ï �

R SR SR SR S 

 

 �!O h xy�!O h xy�!O h xy�!O h xy {{ {{ ­ �­ �­ �­ � -- -- �À þ�À þ�À þ�À þ     Structural Index O . / xyO . / xyO . / xyO . / xy {{ {{ ­ �0­ �0­ �0­ �0

++++    ««««FC Index � ¡O� ¡O� ¡O� ¡O ����ûõ » ¼ ¹ ½ûõ » ¼ ¹ ½ûõ » ¼ ¹ ½ûõ » ¼ ¹ ½ 7 c7 c7 c7 c xyxyxyxy{{ {{ ­ �­ �­ �­ �¦�§�¦�§�¦�§�¦�§�O hO hO hO h     ��������, t, t, t, t
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6�Whited and Guojun(2003)H � : % � � � � � � � � FC Index�� � � F H � Tobin’s Q [ �
� � � 1 � j k � � � � e � � � k (measurement error)� � O� Erickson and Whited(2000)q
Gomes(2001)qBond and Cummins(2001)qCooper and Ejarque(2001) � � ^ 1 31 | 2 
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�� �� ÃÃ ÃÃ  £¤��£¤��£¤��£¤��ÉÉÉÉ¦�¦�¦�¦�§�§�§�§�����{{ {{ ­ ~­ ~­ ~­ ~ êêêêhh hh �� �� TT TT � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ `  

 

 
�
�
�
� OLS � � � �  ! " # $� � � �  ! " # $� � � �  ! " # $� � � �  ! " # $  
 Structural Index FC Index 
 % � &% � &% � &% � & % � '% � '% � '% � '  % � (% � (% � (% � ( % � &% � &% � &% � & % � '% � '% � '% � '  % � (% � (% � (% � ( 

))))

****

++++ 

1 
 0.9049 (0.0187) 0.9813 (0.0153) 0.9951 (0.0166) 0.9727 (0.0167) 0.9739 (0.0168) 1.1069 (0.0169) 

2 
 0.7620 (0.0128) 0.9369 (0.0147) 0.7157 (0.0136) 0.8010 (0.0128) 0.9899 (0.0169) 1.0227 (0.0205) 

3 
 0.8496 (0.0170) 0.7333 (0.0106) 1.1531 (0.0174) 0.9005 (0.0136) 0.9529 (0.0144) 0.9221 (0.0166) 

4 
 0.9099 (0.0184) 1.0510 (0.0178) 1.3501 (0.0158) 0.8699(0.0156) 1.0243 (0.0191) 0.8548 (0.0153) 

, -, -, -, -

β 0.8566 (0.0254) 0.9257 (0.0231) 1.0469 0.0270 0.8868 (0.0314) 1.0188 (0.0369) 0.9813 (0.0341) 

....

****

++++ 

1 
 0.6333 (0.0259) 0.7764 (0.0231) 0.8369 (0.0250) 0.6482 (0.0253) 0.7505 (0.0241) 0.9827 (0.0266) 

2 
 0.6039 (0.0242) 0.7881 (0.0217) 0.7959 (0.0282) 0.6177 (0.0246) 0.7924 (0.0264) 0.9796 (0.0263) 

3 
 0.6170 (0.0281) 0.6815 (0.0180) 0.9861 (0.0296) 0.6483 (0.0270) 0.8827 (0.0240) 1.0181 (0.0282) 

4 
 0.7290 (0.0309) 0.9670 (0.0288) 1.2041 (0.0155) 0.6728 (0.0317) 0.7610 (0.0257) 0.8767 (0.0286) 

, -, -, -, -

β 0.6482 (0.0139) 0.8006 (0.0126) 0.9633 (0.0143) 0.6467 (0.0136) 0.7966 (0.0127) 0.9634 (0.0139) 

))))

//// 

1 
 0.6518 (0.0228) 0.7894 (0.0202) 0.8385 (0.0225) 0.5657 (0.0253) 0.7385 (0.0231) 0.8851 (0.0283) 

2 
 0.6365 (0.0196) 0.7543 (0.0204) 0.8143 (0.0260) 0.6503 (0.0245) 0.7809 (0.0225) 0.8206 (0.0280) 

3 
 0.6216 (0.0251) 0.7087 (0.0157) 0.9997 (0.0296) 0.7434 (0.0236) 0.8223 (0.0237) 1.0952 (0.0229) 

4 
 0.7491 (0.0311) 1.0198 (0.0292) 1.2273 (0.0174) 0.7043 (0.0253) 0.9077 (0.0245) 1.0545 (0.0240) 

, -, -, -, -

β 0.6647 (0.0126) 0.8181 (0.0122) 0.9647 (0.0143) 0.6674 (0.0125) 0.8144 (0.0120) 0.9656 (0.0138) 

0000

//// 

1 
 0.6573 (0.0211) 0.7792 (0.0184) 0.8260 (0.0201) 0.6109 (0.0240) 0.7417 (0.0192) 0.8305 (0.0269) 

2 
 0.6757 (0.0164) 0.7658 (0.0197) 0.7676 (0.0260) 0.6265 (0.0227) 0.7371 (0.0190) 0.9025 (0.2733) 

3 
 0.5939 (0.0239) 0.7096 (0.0156) 1.0427 (0.0232) 0.6922 (0.0215) 0.8523 (0.0207) 1.0371 (0.0233) 

4 
 0.7424 (0.0295) 0.9496 (0.0299) 1.2359 (0.0145) 0.7451 (0.0218) 0.8714 (0.0288) 1.1215 (0.0226) 

, -, -, -, -

β 0.6673 (0.0118) 0.8011 (0.0116) 0.9711 (0.0138) 0.6678 (0.0115) 0.799 (0.0114) 0.9696 (0.0136) 
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�� �� gg gg  £¤��£¤��£¤��£¤��ÉÉÉÉ¦�§�¦�§�¦�§�¦�§�����{{ {{ ­ ~­ ~­ ~­ ~ êêêêhh hh �� �� TT TT � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ `  
 

 
�
�
�
� GARCH � � � �  ! " # $� � � �  ! " # $� � � �  ! " # $� � � �  ! " # $  
 Structural Index FC Index 
 % � &% � &% � &% � & % � '% � '% � '% � '  % � (% � (% � (% � ( % � &% � &% � &% � & % � '% � '% � '% � '  % � (% � (% � (% � ( 

))))

****

++++ 

1 
 0.3968 (0.0524) 0.6382 (0.0593) 0.8089 (0.0578) 0.6283 (0.0309) 0.7857 (0.0289) 1.0389 (0.0225)

2 
 0.6204 (0.0468) 0.7497 (0.0532) 0.7713 (0.0488) 0.6644 (0.0259) 0.8208 (0.0308) 0.9919 (0.0268)

3 
 0.5317 (0.0465) 0.5845 (0.0416) 1.0088 (0.0456) 0.7137 (0.0324) 0.9018 (0.0243) 1.0734 (0.0266)

4 
 0.6804 (0.0486) 0.8064 (0.0524) 1.1205 (0.0414) 0.6912 (0.0256) 0.8030 (0.0268) 0.8953 (0.0272)

, -, -, -, -

β 0.5603 (0.0248) 0.6974 (0.0263) 0.9343 (0.0251) 0.6745 (0.0144) 0.8275 (0.0140) 0.9987 (0.0133)

....

****

++++ 

1 
 0.6479 (0.0258) 0.7648 (0.0249) 0.7910 (0.0281) 0.6159 (0.0265) 0.7957 (0.0285) 1.0159 (0.0240)

2 
 0.6881 (0.0226) 0.7259 (0.0242) 0.8698 (0.0216) 0.6781 (0.0261) 0.8360 (0.0291) 0.9847 (0.0277)

3 
 0.5651 (0.0235) 0.7336 (0.0282) 1.0783 (0.0229) 0.7329 (0.0301) 0.8869 (0.0239) 1.0856 (0.0267)

4 
 0.8089 (0.0307) 1.0439 (0.0242) 1.1922 (0.0174) 0.6792 (0.0266) 0.7878 (0.0296) 0.8689 (0.0286)

, -, -, -, -

β 0.6790 (0.0136) 0.8197 (0.0142) 0.9853 (0.0137) 0.6764 (0.0138) 0.8271 (0.0140) 0.9902 (0.0138)

))))

//// 

1 
 0.5969 (0.0256) 0.7979 (0.0248) 0.9023 (0.0270) 0.6417 (0.0306) 0.7562 (0.0292) 1.0493 (0.0248)

2 
 0.7147 (0.0265) 0.8839 (0.0310) 0.9704 (0.0305) 0.6749 (0.0220) 0.8463 (0.0300) 0.9717 (0.0266)

3 
 0.7101 (0.0243) 0.7958 (0.0252) 0.9634 (0.0288) 0.7553 (0.0321) 0.9302 (0.0243) 1.0954 (0.0276)

4 
 0.8121 (0.0303) 0.9316 (0.0279) 1.0962 (0.0237) 0.7018 (0.0252) 0.8412 (0.0260) 0.8904 (0.0277)

, -, -, -, -

β 0.7084 (0.0138) 0.8523 (0.0139) 0.9818 (0.0142) 0.6934 (0.0139) 0.8434 (0.0140) 1.0016 (0.0138)

0000

//// 

1 
 0.6808 (0.0213) 0.7984 (0.0207) 0.8067 (0.0278) 0.6867 (0.0274) 0.7594 (0.0264) 1.0373 (0.0232)

2 
 0.7224 (0.0156) 0.7468 (0.0183) 0.8833 (0.0227) 0.6378 (0.0209) 0.8952 (0.0284) 0.9770 (0.0278)

3 
 0.6461 (0.0195) 0.7149 (0.0189) 1.1201 (0.0267) 0.7956 (0.0264) 0.9098 (0.0211) 1.0585 (0.0287)

4 
 0.8285 (0.0288) 1.0309 (0.0318) 1.2103 (0.0182) 0.6783 (0.0257) 0.8373 (0.0265) 0.8533 (0.0265)

, -, -, -, -

β 0.7194 (0.0114) 0.8237 (0.0132) 0.9992 (0.0150) 0.7000 (0.0129) 0.8507 (0.0131) 0.9860 (0.0138)
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  Structural Index FC Index 

9 Ü9 Ü9 Ü9 Ü<< << øø øø  
A OA OA OA O  
3333���� 
IIII1JJJJ 

A OA OA OA O  
3333���� 
IIII2JJJJ 

���������� ��  
IIII3JJJJ 

��������1111 
IIII4JJJJ 

A OA OA OA O  
3333���� 
IIII5JJJJ 

���������� ��  
IIII6JJJJ 

��������1111 
IIII7JJJJ 

�� �� O PO PO PO P ÜÜÜÜ 1.23% 1.93% 0.00% 3.87% 2.63% 0.66% 4.61% 
QQ QQ ±± ±± PP PP ÜÜÜÜ 3.83% 5.80% 3.87% 7.73% 6.25% 6.58% 5.92% 
R S PR S PR S PR S P ÜÜÜÜ 3.22% 5.25% 6.63% 3.87% 6.25% 4.61% 7.89% 
T U V �T U V �T U V �T U V �  8.44% 12.43% 3.31% 21.55% 1.28% 7.89% 17.76% 
,, ,, · ·· ·· ·· · WW WW  5.21% 5.52% 4.42% 14.36% 4.93% 7.89% 1.97% 
, X , Y, X , Y, X , Y, X , Y  2.45% 4.14% 0.55% 0.00% 4.28% 5.26% 3.29% 
66 66 ZZ ZZ 88 88 [ \[ \[ \[ \

]]]] 4.75% 6.63% 5.52% 7.73% 6.25% 5.92% 6.58% 

^ _ ` a^ _ ` a^ _ ` a^ _ ` a  1.07% 1.38% 0.00% 2.76% 2.30% 2.63% 1.97% 
°° °° b Pb Pb Pb P ÜÜÜÜ 1.07% 1.93% 0.00% 3.87% 2.3% 2.63% 1.97% 
c d Pc d Pc d Pc d P ÜÜÜÜ 3.68% 6.35% 1.10% 11.60% 7.89% 5.92% 9.87% 
e S Pe S Pe S Pe S P ÜÜÜÜ 1.38% 2.21% 0.55% 3.87% 1.97% 1.32% 2.63% 
f g Pf g Pf g Pf g P ÜÜÜÜ 0.61% 1.10% 0.00% 2.21% 0.99% 1.97% 0.00% 
,, ,, �� �� PP PP ÜÜÜÜ 44.48% 29.01% 56.91% 1.10% 24.3% 30.92% 17.76% 
hh hh ~~ ~~ ÜÜÜÜ 2.45% 3.87% 5.52% 2.21% 4.61% 5.26% 3.95% 
�� �� i ji ji ji j ÜÜÜÜ 0.92% 1.66% 0.55% 2.76% 1.32% 0.00% 2.63% 
kk kk ²² ²² f ñf ñf ñf ñ  1.84% 3.31% 4.42% 2.21% 3.95% 3.29% 4.61% 
ll ll ;; ;;  0.15% 0.28% 0.00% 0.55% 0.33% 0.00% 0.66% 
�� �� �� ��  8.13% 7.18% 6.63% 7.73% 6.58% 7.24% 5.92% 

=� · ¸ 6 7 ° ± ² ³ I y ´ � N i % � F . �% & E ¹ 360 � < =% � : º X � N i � V W 2
	£1¥» ¼ ½ r ] < =) N i H � % ¾ ¿ À 2	£2¥Á £4¥» ¼ ½ ) Structural Index/�Â
% � � � � q� � � $ � � � /� < =% ¾ �	£1¥» $ 	£2¥» � p Ã Ä � �Å Æ C g ) 	
£1¥» � I y H �] Ç % I y ) E ¹ Structural Index H I y ÂÈ r É Ê 2Ë ) FC Index H � Ì
Í a $ Î � Ï 2  
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�� �� �� ��  £¤����£¤����£¤����£¤���� IIIIStructural IndexJÉJÉJÉJÉ@@@@�������� ���� 
1 S �� g h T1 S �� g h T1 S �� g h T1 S �� g h T � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ ` IIII� � Ý �� � Ý �� � Ý �� � Ý � �� �� ã Ñã Ñã Ñã Ñ JJJJ 

 
Structural Index 

� � � �� � � �� � � �� � � �

1 2 31 2 31 2 31 2 3  
Constant Market SMB HML Momentum FC 

Factor 
4 5 64 5 64 5 64 5 6

R2 
7 8 97 8 97 8 97 8 9 FC Factor  

���� -11.08 
(0.018) 

 -22.138 
(0.911) 

0.0% 

 -0.466 
(0.910) 

823.01 
(0.000) 

3.3% 

-0.224 
(0.938) 

325.65 
(0.01) 

1.8% 

���� 12.01 
(0.007) 

-799.6 
(0.017) 

1.5% 

8 9 : ; < =8 9 : ; < =8 9 : ; < =8 9 : ; < =  
���� 1.151 

(0.422) 
0.043 

(0.126) 
0.0012 
(0.216) 

-0.0003 
(0.481) 

99.154 
(0.000) 

-10.185 
(0.441) 

99.8% 

 1.148 
(0.638) 

0.0667 
(0.171) 

0.0016 
(0.335) 

-0.0003 
(0.604) 

98.235 
(0.000) 

28.782 
(0.299) 

98.8% 

3.888 
(0.274) 

0.125 
(0.076) 

0.0028 
(0.267) 

-0.0001 
(0.877) 

93.226 
(0.000) 

3.005 
(0.922) 

94.5% 

���� 5.529 
(0.001) 

0.0887 
(0.006) 

0.0029 
(0.013) 

-0.0004 
(0.332) 

100.244 
(0.000) 

-36.013 
(0.251) 

99.2% 

Ð 51 � j k Ñ Ò V � < =Ó Ô % � �Õ Ö A B H �? @ × � Ø A B Ù 8 l � � Ø £Ú 5¦ & �

� ) � I �   Û e Î Ü 
 � 
� Ý Þ ³ ß C D ¹ ¥�5% à � � � � � Ø 4 á � � ` â ³ ß 23

� � � � � F 4 � ¸ Structural Index � < =ã % � �m n b o � P-value2 
 

�� �� �� ��  £¤����£¤����£¤����£¤���� IIIIStructural IndexJÉJÉJÉJÉ@@@@�������� ���� 
1 S �� g h T1 S �� g h T1 S �� g h T1 S �� g h T � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ ` IIIIp �Ñp �Ñp �Ñp �Ñ JJJJ 

 
Structural Index 

> ? 3> ? 3> ? 3> ? 3  Constant Market SMB HML Momentum FC Factor 4 5 64 5 64 5 64 5 6

R2 
7 8 97 8 97 8 97 8 9 FC Factor 

���� 3.476 
(0.525) 

 600.37 
(0.037 

3.1% 

 3.706 
(0.466) 

573.426 
(0.032 

3.3% 

6.036 
(0.198) 

274.41 
(0.39 

0.5% 

���� 7.433 
(0.353 

479.92 
(0.406 

0.5% 

8 9 : ; < =8 9 : ; < =8 9 : ; < =8 9 : ; < =  
���� -3.453 

(0.637) 
0.0248 
(0.864) 

0.0037 
(0.473) 

-0.0002 
(0.887) 

97.755 
(0.000) 

33.722 
(0.656) 

94.2% 

 5.916 
(0.359) 

0.198 
(0.131) 

0.0058 
(0.219) 

-0.0001 
(0.962 

96.738 
(0.000) 

6.657 
(0.920) 

94.9% 

4.702 
(0.084) 

0.116 
(0.031) 

0.0029 
(0.128) 

0.0005 
(0.938) 

99.088 
(0.000) 

-62.724 
(0.094) 

98.8% 

���� 10.63 
(0.000) 

0.218 
(0.000) 

0.0074 
(0.000) 

-0.0011 
(0.029) 

100.107 
(0.000) 

-14.484 
(0.681) 

99.7% 

Ð 5ä =V � < =Ó Ô % � �Õ Ö A B H �? @ × � Ø A B Ù 8 l � � Ø £Ú 5¦ & � � ) � I

�   Û e Î Ü 
 � 
� Ý Þ ³ ß C D ¹ ¥�5% à � � � � � Ø 4 á � � ` â ³ ß 23� � � �

� F 4 � ¸ Structural Index � < =ã % � �m n o b � P-value2 
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�� �� hh hh  £¤����£¤����£¤����£¤���� IIIIStructural IndexJÉJÉJÉJÉ@@@@�������� ���� 

1 S �� g h T1 S �� g h T1 S �� g h T1 S �� g h T � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ ` IIII{{ {{ ­­ ­­ JJJJ 
 

Ð 5« A � < =Ó Ô % � �Õ Ö A B H �? @ × � Ø A B Ù 8 l � � Ø £Ú 5¦ & � � ) � I �

  Û e Î Ü 
 � 
� Ý Þ ³ ß C D ¹ ¥�5% à � � � � � Ø 4 á � � ` â ³ ß 23� � � � �

F 4 � ¸ Structural Index � < =ã % � �m n o b � P-value2 
 

�� �� hh hh ���� £¤����£¤����£¤����£¤���� IIIIFC IndexJÉJÉJÉJÉ@@@@�������� ���� 
1 S �� g h T1 S �� g h T1 S �� g h T1 S �� g h T � 6 7� 6 7� 6 7� 6 7 _ `_ `_ `_ ` IIII� � Ý �� � Ý �� � Ý �� � Ý � �� �� ã Ñã Ñã Ñã Ñ JJJJ 

FC Index 
� � � �� � � �� � � �� � � �

1 2 31 2 31 2 31 2 3  
Constant Market SMB HML Momentum FC 

Factor 
4 5 64 5 64 5 64 5 6

R2 
7 8 97 8 97 8 97 8 9 FC Factor  

���� -10.68 
(0.007) 

 -0.717 
(0.013) 

1.6% 

 2.443 
(0.528) 

0.0014 
(0.752) 

0.0% 

2.758 
(0.335) 

0.0068 
(0.697) 

0.0% 

���� 4.732 
(0.149) 

0.0019 
(0.716) 

0.0% 

8 9 : ; < =8 9 : ; < =8 9 : ; < =8 9 : ; < =  
���� 0.713 

(0.572) 
0.0288 
(0.249) 

0.0009 
(0.330) 

-0.0002 
(0.525) 

99.328 
(0.000) 

0.0129 
(0.459) 

99.7% 

 2.644 
(0.156) 

0.0895 
(0.016) 

0.0020 
(0.124) 

-0.0003 
(0.509) 

98.156 
(0.000) 

0.0002 
(0.667) 

99.2% 

4.427 
(0.014) 

0.129 
(0.000) 

0.0039 
(0.003) 

-0.0002 
(0.586) 

98.705 
(0.000) 

0.0001 
(0.622) 

98.7% 

���� 5.234 
(0.001) 

0.0869 
(0.006) 

0.0029 
(0.011) 

-0.0004 
(0.320) 

100.267 
(0.000) 

-0.0001 
(0.837) 

99.2% 

Ð 51 � j k Ñ Ò V � < =Ó Ô % � �Õ Ö A B H �? @ × � Ø A B Ù 8 l � � Ø £Ú 5¦ & �

� ) � I �   Û e Î Ü 
 � 
� Ý Þ ³ ß C D ¹ ¥�5% à � � � � � Ø 4 á � � ` â ³ ß 23

� � � � � F 4 � ¸ FC Index � < =ã % � �m n o b � P-value2 

Structural Index 
% �% �% �% �  Constant Market SMB HML Momentum FC 

Factor 
4 5 64 5 64 5 64 5 6

R2 
7 8 97 8 97 8 97 8 9 FC Factor  

% � &% � &% � &% � & -5.783 
(0.161) 

 -292.171 
(0.165) 

0.5% 

 -5.143 
(0.180) 

211.363 
(0.297) 

0.3% 

2.445 
(0.568) 

270.347 
(0.173) 

0.5% 

% � (% � (% � (% � ( 4.256 
(0.246) 

640.714 
(0.001) 

3.1% 

8 9 : ; < =8 9 : ; < =8 9 : ; < =8 9 : ; < =  
% � &% � &% � &% � & 0.916 

(0.289) 
0.0358 
(0.289) 

0.0007 
(0.540) 

0.0003 
(0.486) 

99.275 
(0.000) 

-21.288 
(0.272 

99.2% 

 7.656 
(0.008) 

0.1840 
(0.001) 

0.0058 
(0.004) 

-0.0007 
(0.254) 

98.012 
(0.000) 

-08.778 
(0.79) 

97.6% 

2.114 
(0.482) 

0.0602 
(0.313) 

0.0011 
(0.59) 

-0.0002 
(0.2747) 

99.066 
(0.000) 

-13.174 
(0.637) 

98.1% 

% � (% � (% � (% � ( 0.223 
(0.909) 

0.0280 
(0.468) 

0.0006 
(0.66) 

0.0005 
(0.244) 

98.17 
(0.000) 

34.3 
(0.090) 

99.1% 
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 � 
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� F 4 � ¸ FC Index � < =ã % � �m n o b � P-value2 
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