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Abstract 
This study is mainly to examine the relationship between the weather and 

investors trading behaviors by indirect investor sentiment indices and GARCH model. 
The empirical results of this study indicate that the weather and market situations 
significantly influence the market returns, market turnovers and industry returns, 
respectively. However, the trading behaviors of institutional investors were not 
affected by these external factors. 
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� � � � � 	 
� � � � � 	 
� � � � � 	 
  

P � � � L 1 � Ù � ª Í 	 M N T U V d ì ¸ > 1990 å(3.710) b c! 5 6
¯ 
 $L o ) �{ M N û " e 
 2M N [ \ V d ì ¸ > 1990 å(0.643) b c! 5
6 ¯ 
 2M - ¶ 
 �Þ � 9 � à¶ : O � ! M N 8 � « "  V � - . $Ü  k J
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½ ³ Ë $ � � k J M N ! � � $§ ï ð ' M àAª © àu � �  � � � ª �  (
æ 2 F $2005) $ � î ¡ � 1990 åM N [ \ V d ì ¸ û " � h e 
 ! Í d 2�

ñ � �  8 ? î [ $� ñ � �  � û " 
 $%� � à� t u ¤ � � ª ! � Î u �

� � 
 ¸ � 2g h d X d ì ¸ , 1984 å X �  ¯ 
 $·¿ Q G � 
 � _ x h 2

i h d X8 ? � � � î � [ i h d X� � � É l ! � t $ß = î ¡ b ci � @�

! 5 6 2 
 

L 1� � ¢  � ¯  (1980-2011) 
  1980 1985 1990 1995 2000 2005 2010 2011 
� �� �� �� �  
 � � � � � � � �  

� � à 0.010 0.002 -0.199 -0.102 -0.191 0.029 0.042 -0.087 
d ì ¸  0.916 0.812 3.710 1.376 2.127 0.812 1.034 1.369 

� �� �� �� �  
� � �� � �� � �� � �  

� � à 0.500 0.306 1.752 0.775 0.717 0.520 0.559 0.443 
d ì ¸  0.249 0.146 0.643 0.290 0.372 0.136 0.136 0.127 

� � �� � �� � �� � �

� �� �� �� �  
� � à 7.475 7.839 7.766 7.608 7.942 7.515 7.236 7.805 
d ì ¸  2.508 2.323 2.175 2.293 2.194 2.473 2.434 2.209 

� �� �� �� �  
� �� �� �� �  

� � à 76.707 81.379 73.601 73.301 78.332 75.838 74.311 75.713 
d ì ¸  9.169 9.039 8.883 9.754 9.254 8.909 8.9518 9.304 

� �� �� �� �  
� �� �� �� �  

� � à 22.554 22.835 23.750 22.717 23.366 23.570 23.450 22.999 
d ì ¸  5.817 5.544 5.131 5.677 5.144 5.678 5.398 5.795 

� � � � �� � � � � � �  
 
 

������������ � � � � 	 
� � � � 	 
� � � � 	 
� � � � 	 
  
 + R S � � � î û $P � � ! " � ª M N 
 T U V AM N 
 [ \ V ã > ª

# - { ó Ë 8 ? 2§ + ADF � ª � � ª Ö P ó Ë 8 ? � a � � $ ª  2 
 
 

L 2� ADF � , � ª l m  

 
P � � % L 2 î � & E Å $¾ ADF � , � ª l m + � � M N 
 T U V ü M

N 
 [ \ V $ADF � , � ª � ¯  � ' c 1% � ¯ n v ( ì $) * � ,  ³ $L

o � ¶ � ã > ª # 2 
 

������������ �  ! " � � 	 
�  ! " � � 	 
�  ! " � � 	 
�  ! " � � 	 
  
P � � + r  � a � µ , ç H d ¦ i + jung-Box Q � ¯  � � � ª 2 ä G

 ³ � µ , ç H � � 0$, - ½ ä G  ³ � $Q � ¯  �X� z ã F � . 2q Q à

� 
 ö / Å 0 1 à$ ) * ä G  ³ 2 
 

ADF � ª à M N 
 T U V (R�) M N 
 [ \ V (TNOVR�) 
G £ � ý ö G - { � t ý  -48.0484*** -3.8976*** 
� £ � ý ö G - { � t ý  -48.0991*** -7.7667*** 
£ � ý A- { � t ý � �  -48.1119*** -7.7974*** 
��***� � 1% � � �  ! " 
� � � � �� � � � � � �  



# $ % & '( ) * + , - . / � 0 * 1 2 � �  � � � �

� ��

L 3� Ljung-Box Q � ¯   
Ljung-Box Q � ¯   M N 
 T U V (R�) M N 
 [ \ V (TNOVR�) 

Ljung-Box Q(6) 141.59*** 36474*** 
Ljung-Box Q(12) 161.48*** 65888*** 

�:***� � 1% � � �  ! " 
� � � � �� � � � � � � " 
 

P � � % L 3 î � & E Å $� ª l m �M N 
 T U V AM N 
 [ \ V � u ¤

n v ! µ , ç H $ Q + î D � � OLS r s R S | � 2 ¯ 2 
 

####�������� $ % & $ ' � � 	 
$ % & $ ' � � 	 
$ % & $ ' � � 	 
$ % & $ ' � � 	 
  
� ò � � � � ª P � � i + White’s Heteroskedasticity Test$) � ª  ³ � ¸

ý ! � � � Y µ � � ü µ � � ! ¨Ü Éa ½ � H 2) � ª  + � ¸ ý ! � � � Y

D l î ¡ ç H ! � � � � r s � î $ä G  ³ �G � ò � � $d ) q ) * ä G 

³ Q L o � ,� ò � � 2 
 

L 4� � ò � � � ª l m  
 e f d X(SUN) g h d X(HUM) i h d X(TEM) 
 Obs�R-squared Obs�R-squared Obs�R-squared 

M N 
 T U V  1057.11*** 978.94*** 945.66*** 
M N 
 [ \ V  1005.63*** 984.08*** 983.40*** 

W X � � 
 T U V  206.340*** 151.27*** 150.52*** 
� � � � 
 T U V  186.210*** 165.90*** 126.80*** 
^ � 
 [ \ V  41.4000*** 42.620*** 43.810*** 
_ ` 
 [ \ V  291.000*** 297.31*** 295.03*** 

�:***� � 1% � � �  ! " 
� � � � �� � � � � � � " 
 

P � � % L 4 î � & E Å � ò � � � � E h $ � ª l m � < R S !

Obs�R-squared � ' c 1% n v ( ì $L o � � ARCH @m $ Y + î D OLS 2
¯ z 2 

 
((((����� �� �� �� � ) * � � 	 
) * � � 	 
) * � � 	 
) * � � 	 
  

�

L 5� � ¸ � ª l m  
 e f d X(SUN) g h d X(HUM) i h d X(TEM) 
 Obs*R-squared Obs*R-squared Obs*R-squared 

M N 
 T U V  1.1286(0.29) 1.1694(0.28) 0.8448(0.36) 
M N 
 [ \ V  0.0900(0.76) 0.1841(0.67) 0.1413(0.71) 

W X � � 
 T U V  0.0225(0.88) 0.0123(0.91) 0.0343(0.85) 
� � � � 
 T U V  0.0368(0.85) 0.0210(0.88) 0.0467(0.83) 
^ � 
 [ \ V  0.0023(0.96) 0.0030(0.96) 0.000033(1.00) 
_ ` 
 [ \ V  0.2317(0.63) 0.2403(0.62) 0.2801(0.60) 

� � � � �� � � � � � � " 
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P � � % L 5 î E Å $ Ø � R S ³ ª � ARCH , � � � ¸ � ª 2ARCH @
m + % P à ' 1% � ¯ n v ( ì $R S � ¸ ¾ LM � ª � $é + Ú � ARCH@m
�P à + n v � $ � � v T U V A[ \ V R S D GARCH(1,1) . 3 � ã 4 3 2 

 
++++����� �� �� �� �  � � , � � � - � � , � � � - � � , � � � - � � , � � � - GARCH(1,1) . / 0 1. / 0 1. / 0 1. / 0 1  

P � � L 6 AL 7 �M N T U V A M N [ \ V , 1980-2011 �{ z
GARCH(1,1) j k l m $u � ´ / r  3 4 d X( e f d X;g h d X;i h d X
) ³ �R S 1*r  � ¡3 4 d X$e f d X³ �R S 2*g h d X³ �R S 3*
i h d X³ �R S 42 

L 6A 7 j k l m pM N T U V AM N [ \ V � ,3 4 @� $u ö 3 4 @�
b cM N . t ! 5 6 � î " k $� J } ~ � . t b c3 4 @� ! 5 6 + ¡ Ö $%

xy Þ P � � L Ë  ® ¡$u " k Á Â Ã A ] Ä  (2005) �Ä Å ! e f L > ï ð
M N T U � n v H É 5 6 A Howarth and Hoffman (1984) M g h O : $K § � �

! . / O � 5 s + 6 $e Ø Ù � � � ! 9 : ¦5 6 ï ð T U $P � � ,~ � - �

� i h d XL M N T U V �n v H É 5 6 $) l m A m n o A 1 p ô  (2012) �
Ä Å ! 4 i L � ' ï ð M N T U V u ¤ n v K 5 6 ! l � $� + / ! l m Q Ë Å

î ¡ z Í d � 
1. @ � M N . t d Ð p 

P � � ,3 4 d X} @ � M N . t $7 � Å } ~ � . t �� � 3 4 d XL

M N T U V ! 5 6 $·î ¡ � 8 v l m A·Q * l m � �Å � ! Í d 2P � �

9 �$3 4 d X � Þ AM N T U V ç ü 5 6 � $� : + Ô @ � } ~ � . t $�

Þ � 7 8 � ,~ � . t A} � . t � K 5 6 7 8 � . / ¦§ M N T U V é b

c5 6 $ g 8 v P � � l � � + / ! l m 2 
2. Ö P 8 ? 6 7 �{ + / p 

P � � �§ + ! Ö P �{ + / $� J � �� ' ï ð M N 8 ? $% Ö P 6 7

�{ ! + / $î ¡ 8 v P � � �0 Å ! l m A·l m � �¸ � 2g ß ; é î ¡

� 8 ? 6 7 - { Az û ! Q * � ¸ � $8 v P � � �0 Å ! l m A·Q * l m

� �Å � 2 
M N [ \ V � " k Þ Á Â Ã A ] Ä  (2005) �Ä Å ! e f L > M N [ \ V

u G n v 5 6 2P � � d 7 � } ~ � . t u Í ¤ ,} � . t � � ¡g h L M N [

\ V u ¤ n v K É 5 6 $� ¡e f A� ¡i h L M N [ \ V u ¤ n v H É 5 6 $

~ � . t � g h Ai h L > M N [ \ V u G n v 5 6 $) Í ¤ î D < ï D C Q *

= � " k ! E h 2 
L 6AL 7 � � � j k l m pM N T U V � � � AM N [ \ V � � � é xy

P � � L Ë  ® $̈3 4 @� é K 5 6 ï ð M N ! B C Y © Ù � �! + � ª  2

b M N . t 5 6 � ¡3 4 @� � î Í ¤ + / ! l m 2P � � ,M N T U V � � �

} � - � � $i h L 7 8 B C u ¤ n v K É 5 6 $$� Þ P � � Í ¤ 7 8 û " e

�� > � é Í ? V Õ � ¶ ,B C � Ñ x h l é � � @ * $æ A B A C D E  (2009) 
M i h : - $B C � Ñ x h K � @ 2u ,~ � - �! i h L M N T U V B C  �

n v H É 5 6 $) l m L > m n o A 1 p ô  (2012) �Ä Å ! 4 t � � x h L �

' ï ð M N T U V + � ,n v 5 6 � + / ! l m $P � � 9 �· Í d A @ � M N

. t d Ð ] Ö P 8 ? 6 7 �{ + / � H 2M N [ \ V � � � ,} � - �L � ¡e

f u ¤ n v H É 5 6 *g h Ai h L M N [ \ V � � � u ¤ n v K É 5 6 $~ �

- �� � i h L M N [ \ V � � � u ¤ n v H É 5 6 $î k j M N [ \ V � � �



# $ % & '( ) * + , - . / � 0 * 1 2 � �  � � � �

� ��

� j � ,3 4 @� u b cM N . t 5 6 © Ù � �2 
P � � L 8 A 9 �O Z ( W X;� � ) � � 
 T U V , 1999-2011 �{ z

GARCH(1,1) j k l m 2� � � Y � � M N . t � 3 4 @� � a K 5 6 O Z ( W X
;� � ) � � 
 T U V A� � � 2 

L 8AL 9 j k l m pO Z ( W X;� � ) � � 
 T U V � K b c3 4 @� !

5 6 $ E h xy P � � L Ë  ® « $Í ¤ O Z (W X;� � ) � � 
 T U V ,M N

. t � ! l m · H K 5 6 ç / ] ~ � - �g h L O Z ( W X;� � ) � � 
 T U V

/ Ö î " k Howarth and Hoffman (1984) M g h O : $K § � � ! . / O � 5 s

+ 6 $e Ø Ù � � � ! 9 : ¦5 6 ï ð T U 2W X � � 
 T U V ,~ � . t � $

e f d XL W X � � 
 T U V �n v H É 5 6 $" k m n o A 1 p ô  (2012) �
Ä Å ! � ñ � �  AW X� � � T U V � n v K 5 6 $ F A z $ M � ñ G ( e f
 
 ) K § W X � � 
 T U V � @ 2 

L 8AL 9 � � � j k l m pO Z ( W X;� � ) � � 
 T U V � � � È è $

xy P � � L Ë  ® ¬ $u î Í ¤ W X � � 
 T U V � � � ,~ � - �� ¡e f

d X � � n v H É 5 6 $%� � � � 
 T U V � � � Q G n v 5 6 2L o ,W X

� � 
 T U V � � � �$% > M N . t 7 � Å ! ~ � - �d e f  � @ $W X �

� 
 T U V ! B C � @ $ " k Schwarz and Clore (1983) M � � H y � À º � �

è L � � ! + � ª $§ I J : B C  K # ! � L Ä : 2 
P � � L 10 AL 11 �7 8 � ( ^ � A_ ` ) [ \ V , 2000-2011 �{ z

GARCH(1,1) j k l m 7 8 � ( ^ � A_ ` ) [ \ V ® F 7 8 � � N 7 8 - ! © Ù

� �$d �7 8 � ! . / K 5 6 7 8 9 : $¦7 8 9 : K 5 6 7 8 � � N © Ù !

Ü � 2M � � M N . t � 3 4 @� � a K 5 6 + / ¥ { ! ! © Ù � �A © Ù � �

! + � ª  $j k l m î [ p 
L 10AL 11 j k l m p̂ � [ \ V G b c3 4 @� AM N . t ! 5 6 $¦

_ ` [ \ V � K b c3 4 @� AM N . t ! 5 6 u ö é xy P � � L Ë  ® 

$% > ^ � 7 8 � � L 7 » ;� 8 Y µ ¼ ½ « ¶ $L > M N N É e � � & ! E ^

$d ) O P 3 4 @� 5 6 ^ � 7 8 � . / $u ¤ µ + � 5 6 ! l m $" k y z {

A | � }  (2009) � � 7 8 � L � � ! M N E ^ � � � F � $� ñ � �  ! 5 6

� ý + � 2P � � u é Í ¤ g h ;i h AM N . t ! 5 6 µ Z � ý $) ¡Í ¤ î

D < ï D C Q * = � " k ! E h 2_ ` [ \ V î Í ¤ $_ ` 7 8 � © Ù � �, ´

/ r  3 4 d X! l � �$K b cM N . t ] 3 4 d X! 5 6 $s ã > + �  7

8 � 2P � � ,M N . t � Í ¤ $} � . t �e f Ai h � @ K § 7 8 � © Ù �

� � @ $Q � ! Í d î ¡ �µ . / e > � À ! Í g $) ¡Í ¤ î D < ï D C Q *

= � " k ! E h $u ,~ � . t � " k Þ y z { A | � }  (2009) Ä Å ! M i h

O : $_ ` 7 8 � [ \ V � X 2 
L 10AL 11 � � � j k l m p̂ � [ \ V � � � A_ ` [ \ V � � � È è

� b c3 4 @� ! 5 6 L ¤ ,ï ð M N © Ù � �+ � ª l $u ö ^ � 7 8 � A_

` 7 8 � ! l m + / $xy P � � L Ë  ® ® 2̂ � A_ ` l m + / Q � ! Í d

î ¡ � L M N N É e � � & ! E ^ ü � A_ ` L 0 � d Ð 2� � � È x É î � �

^ � 7 8 � ! © Ù � �$u Í ¤ ^ � 7 8 � ! © Ù � �K b cM N . t ] 3 4 @

� ! 5 6 2_ ` [ \ V � � � Í ¤ } ~ � . t � $3 4 @� �! e f Ag h � K

5 6 _ ` 7 8 � ! © Ù � �+ � ª  ( û " � h )$ � é " k y z { A | � }  
(2009) Ä Å ! 7 8 � L > 3 4 ! � � K d �M N R S ! + / $¦� , E h ! ¸

�  2 
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����� �� �� �� �  
� T l m $M N T U V AM N [ \ V � ,3 4 @� $u ö 3 4 @� b cM N

. t ! 5 6 $ " k Þ Á Â Ã A ] Ä  (2005) ;Howarth and Hoffman (1984) Q * ;

m n o A 1 p ô  (2012) Q * 2¦M N T U V � � � AM N [ \ V � � � é b c

M N . t ! 5 6 u � ,3 4 @� $ " k æ A B A C D E  (2009) Q * $] Í ? m

n o A 1 p ô  (2012) Q * + / z ² 2 
O Z È è $( W X;� � ) � � 
 T U V � b c3 4 @� ! 5 6 $¦3 4 @�

� b cM N . t ! 5 6 $W X � � 
 T U V " k Þ m n o A 1 p ô  (2012) Q *

2( W X;� � ) � � 
 T U V � � � é � ,3 4 @� $¦3 4 @� � b cM N .

t ! 5 6 $u ö " k Þ Schwarz and Clore (1983)2 
7 8 � È è $̂ � [ \ V G b c3 4 @� AM N . t ! 5 6 $u ö " k Þ y

U { A | � }  (2009) Q * 2_ ` [ \ V ,M N . t � Í ¤ $K b c3 4 d X(
i h ) 5 6 $u ,~ � . t � " k y U { A | � }  (2009) Q * 2̂ � [ \ V � �

� A_ ` [ \ V � � � � ,3 4 @� $u ö 3 4 @� b cM N . t 5 6 2_ ` [

\ V � � � " k y U { A | � }  (2009) Q * 2 
� T D l l m $3 4 @� AM N . t � j K 5 6 7 8 � © Ù � �$� ¦5 6

T ç M N ( O Z ) T U V D ] B C 2� l m , � î Í ¤ T U V A[ \ V � K b c T

� 7 8 � º � d Ð ! 5 6 2V W ^ � 7 8 � L M N E ^ e F � u � X Z � î ¡ �

$d ) e + b c3 4 @� AM N . t ! 5 6 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



# $ % & '( ) * + , - . / � 0 * 1 2 � �  � � � �

� ��

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

3  3  4 5 1 4 5 2 4 5 3 4 5 4 
3  3  6 7 (p8) 6 7 (p8) 6 7 (p8) 6 7 (p8) 
9 :  C 0.036(0.009) 0.036(0.010) 0.037(0.007) 0.038(0.006) 
; < = >  R��� 0.078(0.000) 0.077(0.000) 0.078(0.000) 0.079(0.000) 
? @  SUN 0.013(0.166) 0.009(0.195)   
? @ ×A B  SUN×BEAR 0.053(0.000) 0.082(0.000)   
C D  HUM 0.001(0.699)  -0.001(0.626)  
C D ×A B  HUM×BEAR -0.007(0.053)  -0.017(0.000)  
E D  TEM -0.005(0.454)   -0.001(0.838) 
E D ×A B  TEM×BEAR 0.036(0.001)   0.060(0.000) 
F 	% &  MON 0.157(0.042) 0.156(0.044) 0.150(0.053) 0.151(0.051) 
G H % &  M1 0.057(0.216) 0.063(0.151) 0.060(0.173) 0.056(0.229) 
G I % &  M2 0.086(0.067) 0.085(0.058) 0.086(0.059) 0.080(0.084) 
J K 7 L M N          
3  C 0.017(0.000) 0.018(0.000) 0.017(0.000) 0.016(0.000) 
3  RESID(-1)^2 0.080(0.000) 0.081(0.000) 0.080(0.000) 0.080(0.000) 
3  GARCH(-1) 0.912(0.000) 0.911(0.000) 0.912(0.000) 0.912(0.000) 
? @  SUN -0.002(0.352) -0.003(0.080)   
? @ ×A B  SUN×BEAR 0.023(0.011) 0.025(0.000)   
C D  HUM -0.000(0.530)  0.000(0.513)  
C D ×A B  HUM×BEAR 0.001(0.682)  -0.003(0.065)  
E D  TEM -0.005(0.001)   -0.005(0.000) 
E D ×A B  TEM×BEAR 0.012(0.060)   0.020(0.000) 
�D  YEAR 0.000(0.009) 0.000(0.007) 0.000(0.007) 0.000(0.005) 
R2  0.01 0.013 0.008 0.009 
O � R2  0.008 0.011 0.007 0.007 
AIC8  3.455 3.455 3.457 3.457 
P 7 Q R S 7

8 
 -15044 -15051 -15062 -15061 

F8  4.312(0.000) 9.338(0.000) 5.939(0.000) 6.193(0.000) 
��( ) T � p8" 
� � � � �� � � � � � �   



48 �������2013� 6	�
� �  

� �

� 2� � �  � � � GARCH(1,1)	 
 � � (1980-2011) 
3  3  4 5 1 4 5 2 4 5 3 4 5 4 

  6 7 (p8) 6 7 (p8) 6 7 (p8) 6 7 (p8) 

9 :  C 5.512(0.000) 5.407(0.000) 5.493(0.000) 5.459(0.000) 
; G U >  T N O V R��� 0.900(0.000) 0.902(0.000) 0.901(0.000) 0.901(0.000) 
? @  SUN -0.045(0.619) 0.178(0.007)   
? @ ×A B  SUN×BEAR 0.168(0.461) -0.013(0.942)   
C D  HUM -0.073(0.001)  -0.074(0.000)  
C D ×A B  HUM×BEAR 0.031(0.564)  0.026(0.546)  
E D  TEM 0.109(0.113)   0.165(0.008) 

E D ×A B  TEM×BEAR -0.248(0.155)   -0.215(0.168) 
F 	% &  MON -1.305(0.148) -1.306(0.144) -1.272(0.158) -1.270(0.156) 
G H % &  M1 0.268(0.654) 0.184(0.757) 0.198(0.740) 0.236(0.695) 
G I % &  M2 1.362(0.014) 1.346(0.008) 1.399(0.008) 1.228(0.027) 

J K 7 L M N  
      

 C 4.356(0.000) 3.121(0.000) 4.238(0.000) 3.277(0.000) 
 RESID(-1)^2 0.107(0.000) 0.106(0.000) 0.106(0.000) 0.104(0.000) 
 GARCH(-1) 0.890(0.000) 0.893(0.000) 0.891(0.000) 0.894(0.000) 
? @  SUN 0.002(0.996) 0.745(0.011)   
? @ ×A B  SUN×BEAR 0.180(0.883) 0.422(0.675)   
C D  HUM -0.335(0.000)  -0.289(0.000)  
C D ×A B  HUM×BEAR 0.231(0.396)  0.025(0.907)  
E D  TEM -0.611(0.033)   -0.412(0.095) 
E D ×A B  TEM×BEAR 2.103(0.079)   2.275(0.014) 
�D  YEAR -0.071(0.003) -0.025(0.151) -0.071(0.000) -0.028(0.139) 
R2  0.819 0.819 0.818 0.819 
O � R2  0.818 0.818 0.818 0.818 
AIC8  8.518 8.519 8.517 8.520 
P 7 Q R S 7 8  -37120 -37136 -37124 -37139 
F8  1962.2(0.000) 3272.1(0.000) 3270.8(0.000) 3272.7(0.000) 

��( ) T � p8" 
� � � � �� � � � � � �  

  



# $ % & '( ) * + , - . / � 0 * 1 2 � �  � � � �

� ��

L 3� W X � � 
 T U V z GARCH(1,1) r s l m (1999-2011) 

  4 5 1 4 5 2 4 5 3 4 5 4 

  6 7 p8 6 7 p8 6 7 p8 6 7 p8 

9 :  C 0.057(0.041) 0.053(0.059) 0.051(0.072) 0.052(0.061) 

; V W X 7 Y

< = >  
R��� 

0.072(0.000) 0.071(0.000) 0.072(0.000) 0.072(0.000) 

? @  SUN 0.013(0.468) 0.011(0.420)   
? @ ×A B  SUN×BEAR 0.077(0.008) 0.073(0.001)   
C D  HUM -0.001(0.828)  -0.002(0.544)  
C D ×A B  HUM×BEAR -0.006(0.458)  -0.017(0.005)  
E D  TEM -0.008(0.566)   -0.003(0.829) 

E D ×A B  TEM×BEAR -0.027(0.244)   0.014(0.518) 

F 	% &  MON 0.396(0.007) 0.329(0.039) 0.338(0.034) 0.329(0.035) 

G H % &  M1 0.019(0.841) 0.025(0.769) 0.017(0.845) 0.014(0.874) 

G I % &  M2 -0.089(0.400) -0.082(0.411) -0.094(0.345) -0.098(0.332) 
J K 7 L M N  

        
 C 0.071(0.037) 0.095(0.007) 0.092(0.008) 0.098(0.003) 
 RESID(-1)^2 0.065(0.000) 0.071(0.000) 0.069(0.000) 0.069(0.000) 
 GARCH(-1) 0.927(0.000) 0.920(0.000) 0.921(0.000) 0.923(0.000) 

? @  SUN 0.022(0.002) -0.004(0.424)   
? @ ×A B  SUN×BEAR 0.019(0.337) 0.028(0.072)   
C D  HUM 0.009(0.000)  0.003(0.007)  
C D ×A B  HUM×BEAR -0.008(0.083)  -0.007(0.043)  
E D  TEM -0.010(0.026)    -0.008(0.084) 

E D ×A B  TEM×BEAR -0.006(0.678)    0.021(0.164) 

�D  YEAR -0.002(0.173) -0.002(0.031) -0.002(0.048) -0.003(0.015) 
R2  0.009 0.009 0.009 0.005 

O � R2  0.003 0.005 0.005 0.002 

AIC8  3.758 3.760 3.760 3.763 

P 7 Q R S 7 8  -5846 -5856 -5856 -5861 

F8  1.442(0.092) 2.360(0.005) 2.309(0.006) 1.401(0.158) 

��( ) T � p8" 
� � � � �� � � � � � �   
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L 4� � � � � 
 T U V z GARCH(1,1) r s l m (1999-2011) 

  4 5 1 4 5 2 4 5 3 4 5 4 

  6 7 p8 6 7 p8 6 7 p8 6 7 p8 

9 :  C 0.009(0.758) 0.004(0.890) 0.004(0.903) 0.004(0.903) 

; �Z Y < = >  R��� 0.037(0.055) 0.038(0.049) 0.037(0.055) 0.038(0.048) 

? @  SUN 0.014(0.467) 0.006(0.680)   
? @ ×A B  SUN×BEAR 0.076(0.020) 0.088(0.000)   
C D  HUM 0.002(0.765)  0.000(0.945)  
C D ×A B  HUM×BEAR -0.011(0.204)  -0.020(0.002)  
E D  TEM -0.010(0.475)   -0.006(0.630) 

E D ×A B  TEM×BEAR -0.015(0.560)   0.028(0.237) 

F 	% &  MON 0.358(0.011) 0.341(0.014) 0.328(0.017) 0.339(0.015) 

G H % &  M1 0.099(0.347) 0.104(0.287) 0.095(0.353) 0.098(0.326) 

G I % &  M2 -0.102(0.443) -0.077(0.530) -0.097(0.446) -0.092(0.462) 

J K 7 L M N  
        

 C 0.059(0.075) 0.041(0.169) 0.053(0.084) 0.052(0.102) 
 RESID(-1)^2 0.069(0.000) 0.070(0.000) 0.070(0.000) 0.070(0.000) 
 GARCH(-1) 0.924(0.000) 0.925(0.000) 0.924(0.000) 0.924(0.000) 

? @  SUN 0.021(0.015) 0.001(0.861)   
? @ ×A B  SUN×BEAR -0.020(0.493) 0.020(0.273)   
C D  HUM 0.007(0.003)  0.003(0.073)  
C D ×A B  HUM×BEAR -0.017(0.013)  -0.012(0.004)  
E D  TEM -0.015(0.002)   -0.010(0.031) 

E D ×A B  TEM×BEAR 0.016(0.473)   0.043(0.035) 

�D  YEAR -0.001(0.418) -0.001(0.621) -0.001(0.420) -0.001(0.429) 

R2  0.008 0.008 0.007 0.004 

O � R2  0.002 0.004 0.003 0.000 

AIC8  3.913 3.912 3.913 3.915 

P 7 Q R S 7 8  -6087 -6094 -6095 -6098 

F8  1.300(0.167) 2.046(0.017) 1.804(0.042) 0.976(0.470) 

��( ) T � p8" 
� � � � �� � � � � � �  

  



# $ % & '( ) * + , - . / � 0 * 1 2 � �  � � � �

� ��

� 5� � �  � � � GARCH(1,1)	 
 � � (2000-2011) 
3  3  4 5 1 4 5 2 4 5 3 4 5 4 
  6 7 p8 6 7 p8 6 7 p8 6 7 p8 

9 :  C 5.156(0.000) 5.186(0.000) 5.153(0.000) 5.146(0.000) 

; [ 0 G U >  T N O V R��� 0.617(0.000) 0.612(0.000) 0.616(0.000) 0.619(0.000) 

? @  SUN -0.008(0.912) -0.013(0.806)   
? @ ×A B  SUN×BEAR -0.030(0.728) 0.001(0.989)   
C D  HUM -0.003(0.857)  0.003(0.806)  
C D ×A B  HUM×BEAR -0.004(0.856)  -0.006(0.705)  
E D  TEM 0.038(0.457)   0.068(0.162) 

E D ×A B  TEM×BEAR -0.018(0.778)   -0.066(0.269) 

F 	% &  MON -0.350(0.410) -0.220(0.601) -0.237(0.596) -0.335(0.441) 

G H % &  M1 0.528(0.068) 0.562(0.046) 0.537(0.055) 0.554(0.050) 

G I % &  M2 0.539(0.050) 0.563(0.037) 0.572(0.038) 0.496(0.077) 

J K 7 L M N   
        

 C 1.754(0.004) 0.858(0.045) 1.242(0.011) 1.999(0.012) 

 RESID(-1)^2 0.079(0.000) 0.075(0.000) 0.078(0.000) 0.088(0.000) 

 GARCH(-1) 0.764(0.000) 0.814(0.000) 0.792(0.000) 0.716(0.000) 

? @  SUN 0.871(0.000) 0.631(0.000)   
? @ ×A B  SUN×BEAR -1.077(0.000) -0.733(0.000)   
C D  HUM 0.014(0.681)  -0.116(0.000)  
C D ×A B  HUM×BEAR -0.048(0.306)  0.114(0.000)  
E D  TEM -0.699(0.000)   -0.593(0.000) 

E D ×A B  TEM×BEAR 0.824(0.000)   0.624(0.000) 

�D  YEAR 0.004(0.837) 0.018(0.242) 0.012(0.469) 0.013(0.574) 

R2  0.375 0.375 0.375 0.374 

O � R2  0.370 0.372 0.372 0.371 

AIC8  5.278 5.286 5.291 5.286 

P 7 Q R S 7 8  -7223 -7242 -7249 -7242 

F8  81.6(0.000) 136.3(0.000) 136.3(0.000) 136.1(0.000) 
��( ) T � p8" 
� � � � �� � � � � � �  
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� 6� � �  � � � GARCH(1,1)	 
 � � (2000-2011) 
3  3  4 5 1 4 5 2 4 5 3 4 5 4 

  6 7 p8 6 7 p8 6 7 p8 6 7 p8 

9 :  C 5.044(0.000) 5.001(0.000) 4.981(0.000) 4.981(0.000) 

; \ ] G U >  T N O V R��� 0.872(0.000) 0.874(0.000) 0.874(0.000) 0.874(0.000) 

? @  SUN 0.156(0.339) 0.270(0.034)   
? @ ×A B  SUN×BEAR -0.099(0.634) -0.178(0.254)   
C D  HUM -0.007(0.875)  -0.057(0.094)  
C D ×A B  HUM×BEAR -0.029(0.592)  0.020(0.638)  
E D  TEM 0.243(0.037)   0.307(0.004) 

E D ×A B  TEM×BEAR -0.338(0.030)   -0.341(0.015) 

F 	% &  MON 0.974(0.363) 0.773(0.468) 0.730(0.490) 0.898(0.402) 

G H % &  M1 0.833(0.200) 0.660(0.331) 0.704(0.302) 0.689(0.296) 

G I % &  M2 0.302(0.674) 0.348(0.635) 0.370(0.608) 0.278(0.713) 

J K 7 L M N  
        

 C 13.201(0.001) 11.962(0.001) 11.515(0.001) 12.507(0.001) 
 RESID(-1)^2 0.124(0.000) 0.126(0.000) 0.127(0.000) 0.124(0.000) 

 GARCH(-1) 0.857(0.000) 0.857(0.000) 0.857(0.000) 0.859(0.000) 

? @  SUN -2.070(0.054) -0.132(0.833)   
? @ ×A B  SUN×BEAR 2.913(0.025) 0.433(0.574)   
C D  HUM -0.635(0.021)  -0.213(0.230)  
C D ×A B  HUM×BEAR 0.766(0.029)  0.169(0.444)  
E D  TEM 0.215(0.727)   0.173(0.772) 

E D ×A B  TEM×BEAR -0.968(0.251)   -0.625(0.425) 

�D  YEAR -0.368(0.003) -0.326(0.003) -0.316(0.005) -0.350(0.002) 

R2  0.791 0.790 0.790 0.790 

O � R2  0.789 0.789 0.789 0.789 

AIC8  7.522 7.521 7.520 7.520 

P 7 Q R S 7 8  -10303 -10309 -10308 -10308 

F8  513.95(0.000) 857.81(0.000) 856.70(0.000) 857.29(0.000) 

��( ) T � p8" 
� � � � �� � � � � � �  
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