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Abstract 

The objective of this paper is to examine the trading strategies and investment 

performance of foreign investors in the Taiwan 50 Index Constituents of Taiwan 
Stock Exchange (TWSE) before and after the global financial crisis events in 2007 
and 2008.    The results in this paper indicate, before and after financial crisis 
foreign investors employ momentum trading strategies by buying previous winner 
stocks and selling previous loser stocks, and also, employ contrarian trading strategies 
by buying previous loser stocks.  The results show that the foreign investors still use 
momentum trading and contrarian strategies after the global financial crisis.  
However, the performances of momentum strategies significantly outperform those 
performances of contrarian strategies, because the holding period is too short by 
contrarian strategies.  

Keywords: foreign investors, financial crisis events, momentum trading strategies, 
investment performance 
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T U D6 V W � $ Q Y >; 4� * { / [ U D6 V W � $ Q Y >; 4$ % 5 6 �

@ A 	 ¥'2 S ~ � ? p � * � o �Á � � _ � �G 
 ! ` x / 0 ! ¡ 0Ö Z � � è é À % ¢× £ 

1. T U $ Q { >; ynet share purchases of winnersµNSPWzP 5 6 7T U

D6 V W ? Q R >; ± 0 Y Z >; G²NSPW&0 ? } � { / 0.54P 5 6 K L T
U M N D6 B C 4O ' ( 5 6 o 50%� z � - 8 ) _ Q � 2 S z n � >X µ̂ ?

²NSPW*0 ? } � { / 0.5� P 5 6 K L T U ^ _ D6 B C 4O ' ( 5 6 o 50%

� z � - 8 ) _ Y Z 2 S z n � >X G 

2. [ U $ Q { >; ynet share purchase of losersµNSPLzP 5 6 7[ U D6

V W ? Q R >; ± 0 Y Z >; G²NSPL*0 ? } � { / 0.54P 5 6 K L [ U M
N D6 B C 4O ' ( 5 6 o 50%� z � - 8 ) _ Y Z 2 S × p � >X µ^ ? ²
NSPL&0 ? } � { / 0.54P 5 6 K L [ U ^ _ D6 B C 4O ' ( 5 6 o 50%� z
� - 8 ) _ Q R 2 S × p � >X G 

3. T U $ Q { >; ± [ U $ Q { >; ? tynet share purchases differenceµ 

   NSPDz 

NSPDt =�
5

1=

,
w

twNSP +�
5

1=

,
l

tlNSP  

t£D6 ] p �  
w£T U D6 V W  
l£[ U D6 V W  

²NSPDt&04P 7D6 ] p � t� T U D6 V W � $ Q { >; { , [ U D

6 V W � $ Q { >; 4X � T U D6 V W $ Y { >; � ¯ Ã [ U D6 V W $ Y {

>; 4m eD6 � P à ¥K L T U ± [ U M N D6 B C 4O P Q R / 0 T U D6

V W 4Y Z / 0 [ U D6 V W µ^ ? ²NSPDt*04gJ 7D6 ] p � t�D6 �

K L ^ _ D6 B C 4P Q R / 0 [ U D6 V W 4Y Z / 0 T U D6 V W G 



# $ % & ' �( ) * + , 
- . / 0 1 2 3 4 $ 5 6  " " �

(����) � � � � � �� � � � � �� � � � � �� � � � � �  

 !`xGrinblatt and Keloharjuy2000z'Swanson and Liny2005zYZ

E F ? . � 4YZ56 78950 : ; > X{ | �D 6 E F 4� � è é # ¾ T UD

6 V W $ Q Y > ; y* } z� Ã [ UD 6 V W $ Q Y > ; y* } z4� - � 56

�D 6 E F ghuµ^ ? D 6 E F gh g � t G 
 !`xJobson and Korkiey1981z4Sharpey1994z'Swanson and Liny2005z

? ! ² ÷ ø E F d ª . � 4 !� � ! ~ �y raw returnsz' ! ² ÷ ø

yrisk-adjustedzÄ óD 6 B C� ! ² ÷ ø E F 4= � è � 1.v2.v3.v4.v
5.v10.v20. � 30. C t \Sp ? D 6 E F ghG 

� ! ~ �£RRt = ln Pm+t - lnPt 
Pm+t£] p �  m+ t ] �> u  
m=1v2v3v4v5v10v20v30 

! ² ÷ ø £RARt = RRt/St 

St£Ø ~ � ò æt  

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

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

g2 � þ 56 �D 6 c d 	 ¥ 7a? , - . / 2 3�D 6 B CGg2-A'2-B
� , - . / 0 1 2 � f í H I 4g2-C'2-D� , - . / 0 1 3� f í H I 4=

� �$/ Q > ; '$/ Q * } ¥ Ä ó Å Æ 4`T UD 6 V W v[ UD 6 V W �

T U ± [ UD 6 V W C b � D 6 B CÇ � t üd x4¾ è à56 7a� , - .

/ 2 3D 6 B C� t lG 

(����) � � � � � � � � 	 
� � � � � � � � 	 
� � � � � � � � 	 
� � � � � � � � 	 
  

7 Ý Í , - . / 0 1 2 4g2-A�$/ Q > ; d Ä ó4� J 56 7T UD

6 V W K � M N B C4O P 56 Q R 2 ~. > u zn �T U4­Q R 2 ~. >

u zn �T U? - ¬ { / Q R 2 ~. > u × p �[ Uµ7[ UD 6 V W g K L

^ _ c d B C4P 56 � _ Q R 2 ~. > u × p �[ U4� t üd xè � # ú

� Á 0 æµT U ± [ UD 6 V W 4O K � M N B Cc d 4P Q R / 0 T UV W

Y Z / 0 [ UV W 4­ t è � x ú � Á 0 æGÞ 5 4g2-B�$/ Q * } ¾ Ä

ó4� J 56 7T UD 6 V W b L M N B C4O P 56 � _ Q R 2 ~. > u z

n �T U4Y Z 2 ~. > u × p �[ U4 t è � ú � Á 0 æµa i47[ UD

6 V W z456 c d g K � ^ _ B C4P 56 � _ Q R 2 S[ UV W 4Y Z 2

ST UV W 4­ t üd x ú � Á 0 æµiT U ± [ UD 6 V W 4 g 'g2-AQ



"�� ������	2010 � 12 �	
� � 
�

\4K � M N B Cc d 4­ t è � x O ú � Á 0 æG 
7 Ý Í , - . / 0 1 34g2-C�$/ Q > ; Ä ó47T UD 6 V W 456

b L M N B C4 t üd x 1 ú � Á 0 æ4�sB Cc d z } Ý Í , - . / 0 1

2 2 3 4 5 µ7[ U'T U ± [ UD 6 V W z456 K � ^ _ c d B C4P 56

� _ Q R 2 S× p �[ UV W 4Y Z 2 Szn �T UV W 4 t üd xD ú � Á

0 æG Þ 54g2-D�$/ Q * } ¾ Ä ó40 h56 O b L T UM N B C4� B

Cc d z � Ý Í , - . / 0 1 2 4 5 µ7[ U'T U ± [ UD 6 V W z456 �

c d O K � ^ _ B C4i­ t üd x O D ú � Á 0 æG 
� ? 56 7 Ú Û = Ü Ý Í , - . / 0 1 2 4 Ñ h �$/ Q > ; d Ä ó X

� �$/ Q * } ¾ Ä ó456 D K � � ô kl ­ 6 ¯ º · �B Cµ. / 0 1 3

56 O K � � ô kl 4i­ � ­ 7 K � 6 ¯ º · �B CG 

(����)  ! " # $ % 	 
 ! " # $ % 	 
 ! " # $ % 	 
 ! " # $ % 	 
  

7 å [ . / 0 1 2 4g2-A�$/ Q > ; ¾ Ä ó47T UD 6 V W 4� J

56 K L M N B C4O P 56 � _ Q R 2 ~. > u zn �T U4Y Z 2 ~. > u

× p �[ U4­ t üd x ú � Á 0 æµ7[ U'T U ± [ UD 6 V W z456

K K � ^ _ c d B C4P 56 � _ Q R 2 S�[ UV W Y Z 2 S�T UV W 4 t 
è � D ú � Á G Þ �g2-Bf $/ Q * } ¾ Ä ó47T UD 6 V W z56 b L M

N B C4O P 56 � _ Q R 2 ~. > u zn �T U4Y Z 2 ~. > u × p �[

U4­ t è � ú � Á µi7[ U'T U ± [ UD 6 V W 456 K � ^ _ c d B

C4P 56 � _ Q R 2 S× p �[ UV W 4Y Z 2 Szn �T UV W 4­ t ü
d xD ú � Á 0 æG 

7 å [ . / 0 1 34t h g2-C�$/ Q > ; X g2-D�$/ Q * } ¾ Ä

ó456 7T UD 6 V W b L M N B Cµi7[ U� T U ± [ UD 6 V W z45

6 g D K � ^ _ c d B C4i­ b � V W ?  t üd xD ú � Á 0 æG 
� ij ? 47a? , - . / 0 1 2 3456 � � b L T UM N B C5µi

7, - . / 0 1 34g ¸ � k � [ U'T U ± [ UD 6 �^ _ B Cc d 4O P 5

6 � _ Q R 2 S p 8 �[ UV W 49 : $ ; @ A ' u � 0 h � 40 < É � 6  {

| � = N G 

 
 

g 2 �� , - . / 2 356 �D 6 B C 

2-A£$/ Q > ;    $/ Q > ; ¥ � ? } � ( , - . / 0 1 2 ) 

, - . / 2  Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W  1.0000(9.953)*** 0.9882(6.747)*** 
[ UD 6 V W  0.9718(-0.014) 1.0000(-9.456)*** 

T U ± [ UD 6 V W  0.0282(7.388)*** -0.0118(11.506)*** 



# $ % & ' �( ) * + , 
- . / 0 1 2 3 4 $ 5 6  "! �

2-B£$/ Q * }    $/ Q * } ¥ � ? } � ( , - . / 0 1 2 ) 

, - . / 2  Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W  1.0000(10.330)*** 0.9886(6.981)*** 
[ UD 6 V W  0.9724(-4.979)***  1.0000(-9.184)*** 

T U ± [ UD 6 V W  0.0276(11.078)***  -0.0114(11.445)*** 
2-C£$/ Q > ;    $/ Q > ; ¥ � ? } � ( , - . / 0 1 3) 

, - . / 3 Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W  0.9788(10.327)*** 0.9934(6.104)*** 
[ UD 6 V W  1.0000(-6.789)***  1.0000(-8.709)*** 

T U ± [ UD 6 V W  -0.0212(12.151)***  -0.0066(10.466)*** 
2-D£$/ Q * }    $/ Q * } ¥ � ? } � ( , - . / 0 1 3) 

, - . / 3 Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W   0.9790(11.075)*** 0.9890(5.141)*** 
[ UD 6 V W  1.0000(-6.765)***  1.0000(-8.884)*** 

T U ± [ UD 6 V W  -0.0210(12.669)*** -0.0110(9.860)*** 

h�***i j k 1% l � m n o " 

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

g3 � H 56 7a? , - . / 0 1 2 3? D 6 B C4� t üd x= � è

à1.v2.v3.v4.v5.v10.v20.v30. C t \Sp �D 6 E F G 

(����) & �' � � 	 
 ( ) *& �' � � 	 
 ( ) *& �' � � 	 
 ( ) *& �' � � 	 
 ( ) *  

g3-A �$/ Q > ; ¥ Ä ó . � 456 7T UD 6 V W �8��  Sp D

b L M N B C4� � ^ 2.54s � 7��   t üd xD ú � Á 0 æ4 > � 720
. � 30.�M N B C � ¥ ¸ � µ7[ UD 6 V W z456 78��  Sp g K L

^ _ D 6 B C4�Ã 2.v4.v10.v20.v30.4s t üd x ú � Á 0 æ4

? s710.v20.v30. ¸ � n ç Q R / 0 × p �> Xµ56 7T U ± [ UD 6

V W K � M N B C4� � ^ 1.54s � 7��  � t üd xD ú � Á 0 æ4�

77��  Ã 30. o � ¸ � �M N B C4O P 56 � _ Q R / 0 T UD 6 V W 4

Y Z / 0 [ UD 6 V W Gg3-B f $/ Q * } Ä ó456 7T UD 6 V W 4� ^

1. ½ ^ 30. D b L M N B C4 t üd xD ú � Á 4i­M N B Co ô Ø Ù ¸ �

? l µ7[ UD 6 V W z456 b L ^ _ B C4� ^ 3. ½ ^ 30.4t üd xD

ú � Á 0 æ4P n ç Q R 2 ~Ø p 8 > X­o Ù � ? l µ7T U ± [ UD 6 V W

z456 K � �B C'g3-A à \G� ? 7a? , - . / 0 1 2 456 � _ K �

� ô kl 4 P 6 ¯ º · p 8 > XG 

(����) & �' � � 	 
 ( ) +& �' � � 	 
 ( ) +& �' � � 	 
 ( ) +& �' � � 	 
 ( ) +  

g3-C O �$/ Q > ; ¥ Ä ó . � 4`T UD 6 V W ij 456 7 ^ 1.
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~5. K L � @ B C4 t üd x t � Á 4¶ Û ^ 10.~30.A B L T UM N B C4

­ t è � ú � Á 4O P ù ç Q R 2 ~Ø kl > X4­M N B Co � ­ 7 � C l µ

7[ UD 6 V W z48 ��  õ41.~30. � K L ^ _ D 6 B C­Ø D ¸ � 4 t 
üd xD ú � Á 0 æ4O P gJ 56 n ç Q R 2 ~Ø × p > X E t F G µi56

7T U ± [ UD 6 V W z44.~30. K L ^ _ D 6 B C4­ t è � D ú � Á 0

æ4O P Q R / 0 [ UD 6 V W 4Y Z / 0 T UD 6 V W Gg3-D �$/ Q * }

Ä ó456 7T UD 6 V W K L M N B C4� ^ 4. ½ 30.s t è � D ú � Á 4

1.~30. ? D 6 B C� , - . / 0 1 2 4 5 H I µi7[ UD 6 V W 'T U ± [

UD 6 V W z456 b L ^ _ D 6 B C4­} , - . / 0 1 2 � ¸ � ­ 7 4s8
��  Sp ?  t üd xD ú � Á 0 æG 

� ? 7a? , - . / 0 1 3456 � _ 1.~5. Q 4 � @ 410.~30. n ç
Q R 2 Szn �> X4O P 56 �M N B C} , - . / 0 1 2 4 5 µ̂ i47a

? , - . / 0 1 34̄ hZ ^ ò �h � 4M j ? 456 � _ ^ _ 6 ¯ º · 2 S p

8 �> XG 
g 3  a? , - . / 2 356 �D 6 B C � H  

3-A�p q r < F    p q r < F s t . H u () * + , W v w ) 

����� 1 � 2 � 3 � 4 � 5 � 10 � 20 � 30 � 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

t 
 1.531* 0.898 1.707** 1.772** 3.089*** 2.964*** 4.591*** 6.461*** 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.970 

t 
 0.015 -1.542* -0.822 -1.436* -0.579 -2.845*** -3.923*** -4.033*** 

� � � � � 	 
 � �  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 

t 
 1.134 1.696** 1.797** 2.26*** 2.538*** 4.104*** 6.025*** 7.418*** 
3-B�p q r �x    p q r �x s t . H u ( ) * + , W v w ) 

����� 1 � 2 � 3 � 4 � 5 � 10 � 20 � 30 � 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

t 
 1.535* 1.431* 1.748** 1.610* 2.496*** 2.382*** 4.344*** 6.067*** 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.971 

t 
 -0.080 -1.256 -1.820** -2.423*** -1.746** -3.174*** -4.188*** -4.920*** 

� � � � � 	 
 � �  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.029 

t 
 1.106 1.902** 2.501*** 2.812*** 3.032*** 3.900*** 6.031*** 7.801*** 
3-C�p q r < F    p q r < F s t . H u ( ) * + , W v y ) 

�����  1 � 2 � 3 � 4 � 5 � 10 � 20 � 30 � 

� � 	 
 � �  1.000 1.000 1.000 0.930 0.941 0.968 0.966 0.976 

t 
 -0.746 0.965 -0.189 0.519 1.023 1.751** 2.372*** 2.673*** 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

t 
 -1.474* -2.207*** -2.328*** -2.274*** -2.474*** -4.476*** -6.266*** -7.542*** 

� � � � � 	 
 � �  0.000 0.000 0.000 -0.070 -0.059 -0.032 -0.034 -0.024 

t 
 0.526 2.239*** 1.509* 2.056*** 2.518*** 4.306*** 6.083*** 7.194*** 



# $ % & ' �( ) * + , 
- . / 0 1 2 3 4 $ 5 6  "� �

3-D�p q r �x    p q r �x s t . H u () * + , W v y ) 

�����  1 � 2 � 3 � 4 � 5 � 10 � 20 � 30 � 

� � 	 
 � �  1.000 1.000 1.000 0.960 0.967 0.976 0.966 0.977 

t 
 -0.141 1.162 0.678 1.303* 1.468* 2.080*** 2.536*** 3.161*** 

� � 	 
 � �  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

t 
 -2.301*** -1.735** -1.891** -1.800** -2.037*** -4.314*** -5.833*** -7.287*** 

� � � � � 	 
 � �  0.000 0.000 0.000 -0.040 -0.033 -0.024 -0.034 -0.023 

t 
 1.318* 2.039*** 1.788** 2.208*** 2.490*** 4.502*** 5.920*** 7.335*** 
��*** � � � 1%� � � � � � **� � � 5% � � � � � � *� � � 10% � � � � � � 

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

g4 ý þ �� , - . / 2 356 �D 6 E F 4� � ! ~ �' t üd x=

� è àa? , - . / 0 1 2 356 �D 6 E F G 

(����) � � � � � � � � 	 
� � � � � � � � 	 
� � � � � � � � 	 
� � � � � � � � 	 
  

Ý Í , - . / 0 1 2 4g4-A �$/ Q > ; ¾ Ä ó4� J 56 7T UD 6

V W 'T U ± [ UD 6 V W ? � ! ~ �Q Ð ­¥ � x4Ù J D 6 V W ? E F gh

u4s t üd xD ú � Á 0 æµ[ UD 6 V W g Ñ ¸ � ghGf $/ Q * } ¾

Ä ó4�g4-B ¾ è à456 7T UD 6 V W 'T U ± [ UD 6 V W 4s � ! ~

�D ¥ � x4D 6 E F O ght K 4t üd xO ú � Á 0 æµi[ UD 6 V W g

¸ � ¯ h � ~ �GL j ? 47 Ý Í , - . / 0 1 2 456 c d T UD 6 V W � |

Å � ~ � � Ã [ UD 6 V W � | � ? � ~ �4m e 456 �D 6 E F ghuG 
Ý Í , - . / 0 1 34̀ g4-C �$/ Q > ; 'g4-D �$/ Q * } ¾ Ä

ó456 7T UD 6 V W �c d | Å � ~ �4 t è � O ú � Á 4O P 456 �

ô kl M N 4O P m l M N m i | Ä µ7[ UD 6 V W 4s Q � n ç R � ­ t ü
d x O ú � Á µi7T U ± [ UD 6 V W �c d S | � � ~ �41 � Ã * + ! "

Ò Ó × 4sD 6 E F gh ª � T � � 4­ t üd xD ú � Á 0 æG 
� ij ? 4Ý Í , - . / 0 1 3456 7T UD 6 V W 'T U ± [ UD 6

V W �E F ghk l4¸ � k Ã Ý Í , - . / 0 1 2 G 

(����)  ! " # $ % 	 
 ! " # $ % 	 
 ! " # $ % 	 
 ! " # $ % 	 
  

å [ . / 0 1 2 4� � ! ~ �è à4t h f g4-A �$/ Q > ; X � g4-B 
�$/ Q * } ¾ Ä ó47T UD 6 V W 456 �E F ght K 4­ t è � ú �
Á 0 æµi[ UD 6 V W 47 ! U S ¾ ? V � × 4E F � Á t W µ7T U ± [ U

D 6 V W z4Ù J V W Q± ¯ h� ~ �4 ­ t è � O ú � Á 0 æ4D 6 E F g

hk lG 
å [ . / 0 1 34`g4-C �$/ Q > ; ? � ! ~ � ¾ è à456 7T U

D 6 V W � T U ± [ UD 6 V W ? E F gh4'. / 0 1 2 g4-A Q¥ ¯ � ~

�4­ 2 3 k Ã å [ . / 0 1 2 G`g4-D �$/ Q * } ? � ! ~ � ¾ è à0
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h4sH I 'g4-B à \4� E F gh g � . / 0 1 2 X Y Gi[ UD 6 V W  

Z m l V W 47 å [ . / 0 1 34s � ~ �g o R � ? l G 

g4  �� , - . / 2 356 �D 6 E F  

4-A£$/ Q > ; +$/ Q > ; ¥ � ? } � ( , - . / 0 1 2 ) 

, - . / 2   Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W          � ! ~ � 1.525 1.113 
 t x 9.954*** 6.748*** 

[ UD 6 V W          � ! ~ � -0.002 -1.653 
 t x -0.012 -9.451*** 

T U ± [ UD 6 V W    � ! ~ � 1.527 2.766 
 t x 7.388*** 11.505*** 

4-B£$/ Q * } +$/ Q * } ¥ � ? } � ( , - . / 0 1 2 ) 

, - . / 2   Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W          � ! ~ � 1.727 1.193 
 t x 10.325*** 6.979*** 

[ UD 6 V W          � ! ~ � -0.716 -1.602 
 t x -4.977*** -9.185*** 

T U ± [ UD 6 V W    � ! ~ � 2.433 2.795 
 t x 11.074*** 11.445*** 

4-C£$/ Q > ; +$/ Q > ; ¥ � ? } � ( , - . / 0 1 3) 

, - . / 3  Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W          � ! ~ � 1.728 1.174 
 t x 10.329*** 6.106*** 

[ UD 6 V W          � ! ~ � -1.091 -1.662 
 t x -6.787*** -8.711*** 

T U ± [ UD 6 V W    � ! ~ � 2.819 2.836 
 t x 12.151*** 10.470*** 

4-D:$/ Q * } +$/ Q * } ¥ � ? } � ( , - . / 0 1 3) 

, - . / 3  Ú Û = Ü Ý Í , - . /  à á â ã å [ . /  

T UD 6 V W          � ! ~ � 1.888 1.002 
 t x 11.073*** 5.142*** 

[ UD 6 V W          � ! ~ � -1.111 -1.616 
 t x -6.767*** -8.646*** 

T U ± [ UD 6 V W    � ! ~ � 2.999 2.618 
 t x 12.669*** 9.696*** 

h�***i j k 1% l � m n o " 
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 ( ) +  

`g5-C O �$/ Q > ; ¾ è à4`T UD 6 V W ij 456 7 10.v
20.v30. ? � ! ~ �¯ � x4­ t è � ú � Á 0 æ4�� ! ~ � o ° ± h � 4
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V W 'T U ± [ UD 6 V W 4 b J D 6 E F gh'g5-C ? H I à \G 
� ij ? 4t h �$/ Q > ; X $/ Q * } ¾ è à456 7 3.~30.s

T UD 6 V W ? D 6 E F 4, - . / 0 1 2 ¸ � k Ã , - . / 0 1 3µi7T U

± [ UD 6 V W z4, - . / 0 1 2 v356 7 3.~30. ? D 6 E F 4 D ¯ h

� Á �� ~ �4�7, - . / 0 1 3 10.v20.v30. ? D 6 E F 4 g ¸ � k
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g5  a? , - . / 2 356 �D 6 E F � H  

5-A�p q r < F zp q r < F s t . H u ( ) * + , W v w ) 

) * + , w   3 { 5 { 10 { 20 { 30 { 

| } 4 $ ~ �  � � K L  1.508 1.914 1.280 1.399 1.528 

   t B 1.956** 3.085*** 2.979*** 4.603*** 6.466*** 

� } 4 $ ~ �  � � K L  -0.706 -0.382 -1.294 -1.168 -0.957 

 t B -0.721 -0.495 -2.714*** -3.763*** -3.873*** 

| } � � } 4 $ ~ �  � � K L  2.214 2.296 2.574 2.567 2.485 

 t B 1.848**  2.525***  4.084*** 5.993***   7.386*** 
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5-B�p q r �x zp q r �x s t . H u () * + , W v w ) 

) * + , w �   3 { 5 { 10 { 20 { 30 { 

| } 4 $ ~ �         � � K L  1.537 1.680 1.072 1.348 1.486 

 t B 1.770** 2.512*** 2.374*** 4.332*** 6.054*** 

� } 4 $ ~ �         � � K L  -1.273 -1.005 -1.308 -1.173 -1.084 

 t B -1.746** -1.808** -3.178*** -4.150*** -4.862*** 

| } � � } 4 $ ~ �   � � K L  2.810 2.685 2.380 2.521 2.571 

 t B 2.500*** 3.025*** 3.918*** 6.031*** 7.805*** 
5-C�p q r < F zp q r < F s t . H u () * + , W v y ) 

) * + , y �   3 { 5 { 10 { 20 { 30 { 

| } 4 $ ~ �         � � K L  -0.166 0.656 0.878 0.755 0.689 

 t B -0.044 1.007 1.908** 2.426*** 2.913*** 

� } 4 $ ~ �         � � K L  -2.033 -1.743 -2.039 -1.960 -1.911 

 t B -2.359*** -2.564*** -4.481*** -6.209*** -7.481*** 

| } � � } 4 $ ~ �   � � K L  1.867 2.399 2.917 2.715 2.600 

 t B  1.702** 2.515***  4.503*** 6.094*** 7.230*** 
5-D�p q r �x zp q r �x s t . H u ( ) * + , W v y ) 

) * + , y �   3 { 5 { 10 { 20 { 30 { 

| } 4 $ ~ �         � � K L  0.645 0.985 0.967 0.809 0.828 

 t B 0.809 1.441* 2.096*** 2.615*** 3.408*** 

� } 4 $ ~ �         � � K L  -1.686 -1.450 -1.959 -1.863 -1.843 

 t B -1.829** 2.086*** -4.3109*** -5.815*** -7.350*** 

| } � � } 4 $ ~ �   � � K L  2.331 2.435 2.926 2.672 2.671 

 t B 1.881*** 2.477*** 4.512*** 5.935*** 7.355*** 
h�***i j k 1% l � m n o � **i j k 5% l � m n o � * i j k 10% l � m n o  
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