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� � � � � � � � � � � � � � � � , � �   ¡ ¢ £ ¤ ¥ ¦   ¡ § � ¨
© ª « ¬  ® ¯ ° ± � ² ³ ´ µ © ¶ · ¸ ¢ ® ¹ º » ¼ ½ ¾ � ¿ À Á Â
À �   ¡ Ã Ä Å Æ Ç � ¶ · ¸ ¢ È É ¼ ½ ¾ Ê Ë � Ì Í Î Ï Ð Ñ Ò Á
Ï Ð Ó Ä Å Æ Ç � ¶ · ¸ ¢ , Ô Õ Ó Ö � � � � � � � � Ç � � �   ¡
� ¹ � 	 
 � � �  � � � , � � � � � § � × ¶ � � � � � Ø � � Ë ª
« ¬  ¯ ° ± � Í Î Ï Ð Ñ Ò Å � �   ¡ ¢ £ � , ¨ ª « � � � �  !

" Ó Ä Â À Å # $ � � Ç � � ; Å % & § � × ± ' � � � � � Ø �   ¡ (

" · ) * + , ¼ ½ ¾ � ¶ · ¸ ¢ Å - . /   ¡ 0 1 Ñ 2 3 , / 4 � � �

# $ Ç � � � 5 " � 6 ¤ 7 4 Ó Ä Â À Ò Ë Í Î Ï Ð Ó Ä , Å 4 8 9 �

: $ � 5 " ( ¤ 7 Ó Ä ¿ À ; Ï Ð Ñ Ò ² ³ ¶ · ¸ ¢ � � Ö < � , 	 


 = ¹ , ¶ � � � � � �   ¡ ¨ 2001 > ? @ � A B C D � E F , 2001 >

< @   ¡ ¶ · ¸ ¢ ¹ º + · � G H I J 1 D �   ¡ ¢ £ ¯ ° � K @ , 	


 � � B Ë Ð � © ¶ · ¸ ¢ L M N O ® , L M P ¥ ¦ Q ¶ � � � � � �
¶ · ¸ ¢ Ô Ì Å R Q L M @ � � � Ç � �   ¡ 0 � / ± , L M � ª « ¬
 Ó S ± T � U V ´ µ � � � ¶ · ¸ ¢ � L M @ �   ¡ 0 W � X 4 ¶
� � � � � �   ¡ 0 Ò Y Z [ \ ] D ^ Í Î Å � � � + �   ¡ 0 � �
4 	 
 � � � � � _ `   ¡ § � �   ¡ 0 a b c ´ d e , " Ö 	 
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

1.� m n

o p q , r s  ! t u v w . / x y z { | } ~ � � � � , � � � t  ! |

� � � � � � x * + � � � x & ' ( ) � w � � � � � � � � � � ,  ! "
# $ * + x � � , } � � � � � � � �   , ¡ u ¢ � � £ ¤ ¥ ¦ , § ¨ © �

ª « � ¬ �  x ® � ¯ ° ± ² � � ³ ´ , . £ µ ® ¶ · × ¸ ¹ º » ® ¶ · Ø
s ¼ p x ¼ ² ½ � � ¬ ¾ ¿ À ½ Á Â p Ã ½ x  ! × p Ø " # $ * + Ä � r

s ® ¶ · / Å Æ x  ! Ç È É Ê Ë * + Ì Í , � Î ¾ ¿ x  ! " # $ * + �

Ï Ð Ñ ² � x ¾ Ò Ó , Ô Õ � À Ö { × � Ø £ ¤ Ù Ú q  ! Û Ü x Ý Þ � Ï

ß , À à á â ã ä å æ ç ³ ´ ® ¶ · x * + Ø � è é ê � , ® ¶ · ë ¨ ì Þ

í î Ú q & ' ï ª ð { x � w Ë � ñ ò ; ó � 2008 p ô õ ö ÷ ø ù ± ú , ®

¶ · � Ï �  ! û ü è æ { ý þ " # $ , ÿ � � s & ' � � è ª ð � þ � "
# $ � � � ® ¶ · � , �   � � ¡ u 	 
 Ì Í , ó � �  ! 	 
 µ × º » �  
µ Ø | ³ ´  ! 	 
 µ × º » ³  µ Ø , Î ê ¿ x * + Ä � � & ' ( ) � w �

 � � ë x � � � � ² Æ � , � � � � � � , ó Döpke and Langfeldt× 1995Ø %
Granger× 1996Ø % Loungani× 2001Ø % Gavin× 2003Ø | Sinclair et al.× 2010Ø � , � ©

� � � � � x * + Ì Í � & ' û ü è ¬ ý þ ß � � ¬ � þ  ! " # $ x

� } Ù » � Û � � � ß �  x , ! " # $ & ' � w æ Ö ß % æ { ý þ � � þ

x  ! " # $ & Ï ' ( ) £ ¤ | ¡ u Ù Ú q  ! Û Ü x 	 * � Ï ß , + à á

Î , , ° - . / � 0 1 . 2 â ã 3 4 & ' ( ) ó 5 ( ) * + Ì Í x  ! * +
Ø � �

6 6 � ³ ´ , � � 7 . 	 
  ! " # $ * + Ø � x . 2 8 Ï } � , 9 : � ;

× 1995Ø % < = > � × 2005Ø Ë ? @ A � × 2011Ø � . 2 � � � , B Ñ ? @ A �

× 2011Ø C ~ D E F r G H I J é K � x L M é ¸ � N ® ¶ · x * + × Ó , ó

O P Q R % S T Ë � � � ¥ ¦ x U V L M , ÿ W . x X Y Z Í Ô ì Þ [ \ /
5 ® ¶ · � } Ã x & ' ( ) ] ^ ¹  � } Ù » x * + _ ` � � � � � , Döpke

× 2001Ø a b c * + Ì Í Ù  ! " # $ x ý � þ � d | e " & ' � w x � f

g h i j k × aggregate demand and supply shocksØ � l _ � Ï ß , m n c * +
, - × forecast errorØ o p s � q j k x Æ r , s ì Þ [ \ * + � � & ' � w
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� Î t � x } Ã * + Ø � � � ² Æ � , ² " � � � � � � * + � u v } Ã

x  ! Û Ü � ° x , é × ' w x ² y æ { ý þ � � þ x * + _ ` � z { ß

| , Grunberg and Modigliani× 1954Ø D E Å Æ * + Ì Í é × ' } ~ ý þ  ! "
# $ ¸ I £ ¤ x £ � � . ; Ashiya× 2007Ø ê � � � £ ¤ � 90 p � } & ' è

¬ / � � � ¡ u Q R ß } ~ ý þ Ú q x  ! " # $ ; Chauvet and Guo× 2003Ø
Ë Swanson and van Dijk× 2006Ø � ê � , � & ' � � � ¬ è , Å Æ * + Ì Í ª

� } � ~ � � ¹ ² ½ x  ! " # $ * + , ß s & ' û � � ¬ è � } � � ý �

� � � � . / � x ê � � 4 � , à á � / * + Ì Í � � } Ã & ' ( ) ] ^ �

� x ~ � � × intentionalØ � � ~ � � × un-intentionalØ x � . / 0 , × behavioral

biasØ � � d v � ( )  ! " # $ * + x � � u � � Ï ß , + à á Î , , � �

x � � � X Y 	 
 � . / � � ± � ó �

6 6 � . � � � æ ² y � x X Y Z Í , � � Æ - × mean square error, MSEØ Ù

» � � � � � � ¹ , 3 4 Ë � � ³ ´ Å Æ | ¡ u * + Ì Í � � & ' ( ) �

� x é × � . / 0 , � � d , Ô X Y � � � u ß   ¡ * + Ì Í æ { ý þ � �

þ Ú q  ! " # $ � / � X Y * + Ì Í x * + . / 0 , � d , à á ¢ £ ¤ J

Amir and Ganzach× 1998Ø Ë Ashiya× 2003Ø Î ¥ x Æ Þ , � æ ä å * + , - x Æ

r c * + . / 0 , ¦ X § n : ² / ~ � � x ¨ � � © � x * + ^ { ß e " x

. / 0 , , � ² � / Ù � N L M � ~ � � x ª v } Ë × under-reactØ � ª v æ

{ × over-reactØ ß e " x . / 0 , � « | ± , ~ � � x * + . / ¬ D * + � �

N .  ! * + è x ® � � ^ { , ß � ~ � � � � D u * + � Ù s � N L M ª

v Ö { } Ã ß  q x * + . / � Ã è , / � N ² ® X Y * + � x . / 0 , �

& ' ( ) � w � x � ¯ , à á � G Amir and Ganzach× 1998Ø Ë Ashiya× 2003Ø x

° ± ß c & ' ( ) x u � ² ³ � � m ± � , à á ´ ã X & ' ( ) � w x } Ã

µ ¶ , N ß · à á é ¸ ´ ¸ ¹ º [ � & ' ( ) x æ Ö � , * + Ì Í x * + .
/ 0 , x w ^ � ¯ Û � � ! » _ � * + � x � * + . / 0 , � | � & ' (
) � x X Y Z Í � . / � � ² y ô � a b , Ô Õ � m Z Í ¹ , à á é ¼ � ½

¾ ¿ Î � Ù v x � . / 0 , 1 2 ° ± × behavioral-bias-corrected modelØ � , ß

� À Á X Y � Á À Â × 1 2 ! » x * + . / 0 , , à á é ¸ � � ² y ´ / Ã

~ x * + _ ` �

6 6 Ä Å Î ¥ E x X Y Z Í , à á â ã ½ ä å � ³ ´ ® ¶ · Ë �  µ x  !
" # $ * + Ø � � ¢ £ , à á ê � ® ¶ · � �  µ Ù s  ! " # $ * + Î �
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J x L M Ê � Ð Ñ � } Ù » � � d , Æ � ï s �  µ , ® ¶ · Î Ç J x Ç L

Ê � ï × È É * + Ú q x  ! " # $ � Ê � , à á x À Á _ ` � � E , ³ ´

* + Ì Í � & ' � � | û ü è ¬ t � � } Ù » � x . / 0 , � d � ® ¶ ·

� & ' � � ¬ ' u / æ { © � Ë Ù L M ª v } Ë ß � þ  ! " # $ , ÿ � �

& ' û ü ¬ è ý þ " # $ x Ë u � § ¨ Ì ô q Í Ù L M ª v } Ë , ß � q Í

æ { ¨ � x u � � � ï s ® ¶ · * + , �  µ u * + . / 0 , ß   ¡ x * +
, - � d + C � � � � � t q Î , �  µ s & ' ( )   Ï y µ ¶ , ª � t �

� � ¬ ï © � Õ é × Ù � L M æ { ª v x � d , ß s û ü ¬ � ï / ¨ � Õ |

® ¶ · ² » Ù L M ª v } Ë � � m ± � , à á N ² ® ê � , ® ¶ · x * + .
/ 0 , � 2001 p - ú ¬ Ñ � À ª x - Ð , 2001 p ¸ ú u * + . / 0 , ß e

" x * + , - � Ñ ½ Ò 2001 p ¸ - / ª � Ó ú , à á Ô Å ° ± Î � � E x *
+ Ì Í � & ' � w � } Ã x . / 0 , , N ß ¥ E . / , - 1 2 ú x  ! " #
$ * + Ä � ì � � Õ » �   x Ö × Ö { � » � � x * + × Ó q Ý , W 1 2 ú

* + Ä } 9 C � Ø s ® ¶ · ê ¿ x * + Ä , ß Õ Ù æ ? @ A � × 2011Ø � Ø �

Ó Ú x � * + ´ � ° ± � * + Ä Û ¸ � Ü D Ý × diffusion indexØ | * + , -
Þ ú ¬ ß � ú x ´ � * + � � � ! " À Á _ ` , Ê à � à á x Æ Þ � á â X

Y � 9 h * + Ì Í x * + Ä ã ä ß } h � å æ ª ç Ç È , u m à á � / , �

. Î ¥ E x X Y Z Í � � � . / � x � a b � , v é â / 	 
 � s N .  !
* + è x � ² ¯ � è é �

6 6 � . � ê ¥ H ë ì ó ¹ : � í î ï � , à á ð ñ � . À Á 	 
 Î ¤ J x

X Y Z Í Ë ¶ ç Æ Þ � à á � í ò ï ó � � . Î � J x Ç È , Ô s í ô ï �

æ . / � õ J x � ¶ Æ Þ ä + �   * + Ì Í � } Ã & ' ( ) � w ¹ x * +
Ø � � � í ö ï � , à á I J Î ¾ Í x ¶ ç ° ± X Y �   * + Ì Í x * + .
/ 0 , Ë 4 � é × x _ Í � ÷ � � à á s í ø ï � N ² ® ä å . / 0 , 1
2 ° ± | � � ° ± x Ö × | * + Ø � , Ô s í ù ï � � _ � . x 	 
 Ô ¥ E

� � 4 � �

2.� ú û ü ý

� ¸ ¹ x X Y � , à á þ yt / í t ½  ! " # $ x À � Ä , ß yft|t−h � Ø ÿ *
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+ Ì Í � í t − h ½ Ù yt Î � x * + Ä � Å m , à á � � × ² ½ - Ø * + , -
/ et := yft|t−1−yt, À et > 0 (et < 0) � � Ø * + Ì Í � t−1 ¬ è ý þ × � þ Ø
¹ ² ¬ x  ! " # $ � � � , à á � � * + Ì Í � t − 1 ½ è Ù t − 2 ½ è

Î � x yt * + Ä x * + 1 2 × forecast revisionØ / FRt−1 := y
f
t|t−1 − yft|t−2� Â

FRt−1 > 0 (FRt−1 < 0), � � � * + Ì Í � t− 2 ½ � t− 1 ½ ! ¶ è ¬   � �

� � s & ' � w x � × � Ø Q M , u ß � t− 1 ½ x * + è 	 � × ¹ Ø � s t− 2

½ è Ù yt x * + � Ä �  ~ x � , ó Ã . / � õ J x Z Í , � . ú 
 Î Ñ �

s * + x � � % ° ± þ ¶ | � � � X Y 3 4 , � ¾ ¿ � � Æ - Ù » � � � �

x � � ± ¹ � 1

E E F G H I , J K L M N O P Q R S T U V W Q R X Y Z Q R  � � , �

� � × � a Ø Q R S T Z b c d e f g h i Q R X Y j k � P l m n o P l

p n Z Q R q i r S , s : Eames et al.× 2002Ø t Krause and Corder× 2007Ø u v w

H , x y z � X Y m n o p n Z q i r S � � P � � � v � � � Z F � K L

� � �  ! , Q R S T Z b c " # $ m n o p n Z % & ' ( ) , * � � + ,

- Q R X Y . / 0 1 2 P l o 1 2 3 t Z 4 l j 5 6 ; 7 Amir and Ganzach

× 1998Ø t Ashiya× 2003Ø v 8 s , J Q R X Y f , - 9 : ; < Z ; = 0 Z > ?

@ , A Q R M . B / 0 1 2 3 t H C D [ � \ yft|t−1, ] ^ _ + ` { Q R S T

et(= y
f
t|t−1 − yt) i c × B � FRt−1 � | et k � c } ~ Ø ; A 1 2 P l H P l �

\ yft|t−1, � � ` { et i b × B � Z FRt−1 � | et k � b } ~ Ø v � � , J Q R

X Y f , - � = 0 � , et � + % i . B / 0 Z 1 2 P l o 1 2 3 t H � b c

Z 3 � v % B , A J Q R X Y f , - ; = 0 H P l m n , � % i . / 0 1 2

� � 3 � , ] ^ _ � � � � et i c d H � j Q � Z b � v $ � Q R S T Z b

c � $ x � � % & j � � ' ( , j � J � � � � � $ Q R S T U � � Q R X

Y Z q i r S � , � � � � � � x � % & � � �   ¡ � � v ¢ B , � � £ ¤

Amir and Ganzach× 1998Ø t Ashiya× 2003Ø Z ¥ ¦ § ¨ , © § ¨ ª ( s @ :

M1 : et = α+ βFRt−1 + εt. (1)

1 « ¬  ® � : ¯ ° ± ^ ² ³ , ´ µ ¶ · ¸ ¹ º » · : ¼ � � c × ½ ¾ ¿ À Ø Á Â Ã Ä Å c ~ � �
Ä Å Æ Ç È É Ê Ë Ì Ç , � � c × ½ ¾ ¿ À Ø Í Î ° Ï ¬ Ð Ñ Ò Ó Ô Õ , Ö × | Ø Ù Ä Å , Ú Û Ü Ý
Þ A B C D � Ù Ä Å y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

ã ä ¥ ¦ å � α æ  m n o p n Z q i r S , α i b × c Ø , � æ  Q R X Y

Z Q R ç l P � m × p Ø n ; β � æ  Q R X Y . è / 0 1 2 Z 4 l , J β i

b × c Ø , å é Q R X Y . è / 0 1 2 P l × 3 � Ø v � � � , F G � ê M W i

Q R X Y ë ì í Z Q R q i r S , H î M i � ë ì í Z Q R q i r S ; } ~

§ ¨ ï � g ð t z � � ñ 7 Amir and Ganzach× 1998Ø t Ashiya× 2003Ø v 2

E E � ¢ ¥ ¦ § ¨ (1), � � � � � � � $ Q R S T U   � Q R M Z 3 � Q

R q i r S  � v w H , s � ê I j � , Q R M � Q R � � J @ j � , Z 9

: � ç � 	 � � ¤ Z / 0 
 � ä , % B � � � �  � � � Z � , Q R X Y �

� + % 2 J @ 3 � Z � � > � H 	 � 3 � Z Q R q i r S � � v $ � � �

� F G ¤ � � � 3 � � � > � Z 9 : � � � � � � � î � ( , 3 % B , � � �

� e ¤ P f g � n h - Z i � � j � U � è � � Q R M j k J @ j � , -

Z 9 : � � � ç v l � Ang et al.× 2007Ø t Kishor× 2010Ø Z m ã , � � ( n Q

R M j h o p 9 : q r � × D+t Ø | 9 : s t � × D−t Ø s @ :

D+t =
{

1, A ỹt > 0,

0, A ỹt ≤ 0;
D−t =

{
0, A ỹt > 0,

1, A ỹt ≤ 0;
(2)

© ä

ỹt := yt − 1
4

4
S
i=1
yt−i.

ë u , A � � Z � � v w x y � ê z � Z � a , � æ  � � 9 : � � q r �

D+t = 1; 1 p , � æ  s t � D−t = 1v x y Z ( n m ã " # � � m  ) , �

� ! l 1 2 � � � " � j k J @ . � 9 : � # Z � o v � � � B 9 : � �

Z % $ % & ' ¥ ¦ ã (1) î , § ¨ � � ª ( s @ :

2 ò ó ¬ ô Ä Å õ Ï ö ÷ ø Ô � ù ú û ü ý Amir and Ganzach× 1998Ø þ Ashiya× 2003Ø � � � ,
ÿ ô ( · ) õ * Ü Ä Å õ Ï + , m - . ) õ � ¸ Þ º ú / B , ´ µ Ú 0 1 2 3 4 5 ¸ Þ 6 7 m - .
Ä Å õ Ï � 8 9 y : ; B ` { | } � � � , < = > / ? @ A Ù Ü , ( · ) õ * Ü Ä Å õ Ï + , m -
. ) õ � ¸ Þ º ú / B y ´ µ B ô 2.1 C � D E F G Ä Å õ Ï � ¸ Þ 7 9 ^ � 8 : ¯ ² ³ � H I y

3 n J K B A B C ý D � E F G H I G J K þ L M Ç N O ÿ ( i 	 
 � � P Q R S T U ¶ V / ,
Ö Ù Q R S ô 2008 W 4 X Y � Z | } � ~ ¶ V + n J � 11 A B C ý D � E F · 2004 W 3 X y 9
ò Ä Å c Í A ( Ä Å ¼ Õ Ú � @ � a b ° � ¶ V � B C ý D c d · × y
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M2 : et = D+t−1 × [α+ + β+FRt−1] +D−t−1 × [α− + β−FRt−1] + εt, (3)

© ä , α+ (α−) �  ! J Q R X Y � 9 : q r × s t Ø � � p ë ì í m n o p

n Z Q R q i r S ; H β+ (β−) �  ! J Q R X Y � 9 : q r × s t Ø � � p

� ë ì í Z 1 2 P l o 1 2 3 � v d { � ë Z � , $ � § ¨ � � Z � Q R X

Y � t−1 � � . � t � Z � � v w � q Q R , § ¨ ä 9 : � � � � ï � � �

$ t− 1 � � j � [ v

E E � $ ã (3) j � � Z å � , � � � � { � Q R M � 9 : q r � o s t �

g � a i Z Q R q i r S � ? v w H , B § ¨ � � � � � � - Q R X Y � �

� 9 : q r � o s t � � Z 3 � Q R � ç q i r S  � v % B , � � � � F

� � 9 : � �   v � � � � , © ( n s @ :

Dd+t =
{

1, A D+t−d = 0, D+t−d+1 = D+t−d+2 = · · · = D+t−1 = D+t = 1,

0, © � ;

Dd−t =

{
1, A D−t−d = 0, D−t−d+1 = D−t−d+2 = · · · = D−t−1 = D−t = 1,

0, © � ,

d æ  � 9 : � ç Z � � � × durationØ v % B , D1+
t = 1 æ  9 : q r � � �

Z � F � , D2+
t = 1 � æ  9 : q r � � � q # � � � l , © � � B � z v $

� � � 9 : q r t s t �   ¡ ¢ £ � 4 - 5 � ¤ ¥ , ¦ , § � ¨ � K L . �

Z y ¨ � , % B � � © ª d = {1, 2, 3, > 3}v � B ª ( @ , D>3+
t = 1 (D>3−

t =

1)  ! 9 : q r � × 9 : s t � Ø � � q # ª P 3 � � l v « � x � ª ( |

  � , � � � @ ¬ § ¨ U � F � � � Q R X Y � 3 � 9 : � � � � ä © Q R

q i r S Z ï � >  :

M3 : et = D1+
t−1 × [α+1 + β+1 FRt−1] +D1−

t−1 × [α−1 + β−1 FRt−1]

+D2+
t−1 × [α+2 + β+2 FRt−1] +D2−

t−1 × [α−2 + β−2 FRt−1]

+D3+
t−1 × [α+3 + β+3 FRt−1] +D3−

t−1 × [α−3 + β−3 FRt−1]

+D>3+
t−1 × [α+4 + β+4 FRt−1] +D>3−

t−1 × [α−4 + β−4 FRt−1] + εt. (4)
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� ¢ B § ¨ ª ( , å � α+i (α
−
i ), i = 1, . . . , 4, �  ! J Q R X Y � 9 : q r

× s t Ø � � i � � � Z ë ì í m n o p n Z Q R q i r S ; H β+i (β
−
i ) � 

! J Q R X Y � 9 : q r × s t Ø � � i � � � p � ë ì í Z 1 2 P l o 1

2 3 � v

E E d { F ® Z � , " # § ¨ M1 (1) i Amir and Ganzach× 1998Ø � t Ashiya

× 2003Ø j ® ¯ ) , % & 9 : � � Z § ¨ M2 (3) t � F � ° ± 9 : � ç � �

� Z § ¨ M3 (4) � � � � ² � ³ è Z ´ µ § ¨ v � � � î � Z ´ µ   � ä

� � µ ´ , s � Q R M � Q R J @ 	 � � � Z q i r S , x y Z § ¨ ª � ¶

´ � � � Q R M · ¸ í Z Q R q i r S � � ¯ U v

2.1¹ º » ¼ ½ ¾ ¿ À Á ¼ Â Ã Ä Å º »

� � � . / 	 
 � , � � á c * + , - x é × q ; ª ¡ X " ¸ ¹ § � : (i) *
+ Ì Í þ + ° ± } Ã ~ (model misspecification); (ii) L M q ; é × E � � �

× data errorØ ; (iii) þ ¶ ¬ � é × E � x 0 , × estimation biasØ ; (iv) Ú G H I J

L M q ; � Æ � � � L M ° ± � � ; (v) Ç / � È x u � ; (vi) É Ê x $ Ì ,
- × random errorØ ; é Ë Ì Wallis and Whitley× 1991Ø % Amir and Ganzach× 1998Ø
Ë Ashiya× 2003Ø � Í Ù � � é × x * + , - " u , . / � ² Î Î ¤ K x X Y

Z Í / : £ ¾ Í é f � � x ° ± × � Æ Þ Ø , Ï ú � æ Q � m , - " u ú x »

� � À Á X Y Ø � q N ² ® ~ � m * + , - " u x � º � � r s à á Ï õ

ì Þ Ð � � [ * + ¥ f � Î í î x Ì È Ç L % Î � J x þ + ° ± | þ ¶ Æ

Þ � , � � x (i)% (ii) | (iii) x * + , - q ; c � Ù } Ñ � % � � | Ò ¸ � ²

Î ß | , 	 
 � B × � æ * + ¥ f � x * + Ç È ± è u ã ä Ä Ó E � é × �

� " , - x é × Ë u � � � , Í Ù ³ ´ x ® ¶ · * + , Â Õ � � í (iv) 	 � Ú

G H I J L M q ; � Æ � � � L M ° ± � � � x Ô { Õ ³ , ? @ A � × 2011Ø
	 
 8  ê � ® ¶ · x * + , - � � Ð Ñ ² µ Í à � � _ Í � , Ö � é × �

q Í s Æ � × Ø % S T Ë � � ¥ ¦ � � � x U V L M , ² Ù Q Ú m é × � "
, - x " u , Î � � x * + _ ` Û Ø s ® ¶ · x Î ¥ f x Ë Ü * + � F r !

» x � � | » � � x À Á _ ` , à á é ¸ � � ® ¶ · x * + , - x é × � ±

² / � Ú G H I J L M q ; � Æ � � � L M ° ± � � � �

6 6 � � ë ½ , � 	 
 � � � æ * + Ì Í x � * + . / 0 , � x Ô { , X Y
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e " , - x é × Ë u � * + Ì Í x � * + . / 0 , � é | � � í (i) 	 � *
+ Ì Í þ + ° ± } Ã ~ � | í (v) 	 � Ç / � È x u � � § n é × * + , -
� l _ � 4 A Q R X Y � � q Q R � ¶ ´ 	 � · ¸ í Z q i r S � 3 � � ë

ì í m n o p n Z Q R q i o � � ë ì í Z 1 2 P l o 1 2 3 � , � � � �

� � � M1� M2 t M3 Z § ¨ ª � ä  � � � � ¯ Q R q i Z � � í , � �

� B � � ¯ U Z � � U � b Q R X Y · ¸ í Z q i r S H � F � { - � i

	 ¶ Z Q R d v 
 8 U � , J � � � � Q R X Y  � í � 9 : q r � � + %

i P l m n H � a y � � � v w x 1%, � � � � � � Q R X Y � 9 : ; <

� � � � Q R d � � " 1% u � � b B F q i r S H � v Z Q R 3 	 ¶ v �

q i S T � b î Z Q R d i y∗t|t−1, ê i � ¢ ê � § ¨ � � ¯ Z · ¸ í Z Q R

S T , � ´ � � � � Z g q i r S � b § ¨ i � � @ ã  ! : 5

y∗t|t−1 = y
f
t|t−1 − êt. (5)

� Q R X Y � � Z � � Q R d yft|t−1 � " j � � � v S T Z � % ê î u � {

- � b î Z Q R d y∗t|t−1v

E E � � � � � v w x Q R Z } ~ � � � , � � � u × 2011Ø � � $ V W � �

k � � v w x Z Q R  � , � O P F � � � [ V ( U A B _ � C � Q R � D

Z / 0 (zt−1) î , E � � � k Z Q R F � � è , G � H p i g Q R � è i §

¨ , ©  � ã s @ :

y∗t|t−1 = y
f
t|t−1 + β̂

′
zt−1, (6)

4 Ö ò H I � Ý Þ . Í ô , : ; ß ( i 	 à á ó g â � ã - á | } Q R S P ä å @ æ � 5 ç s
+ , ÿ i è b ° À R þ é ê l c � ë 7 � à á ó g â � ã - á | } Q R � ì í , 3 Ã | � î Å ï ð
� P á ñ , ò ó ô Ã î Å I õ � ö U } ÷ y 9 ò , à á ó K ø � ù ú � 
 � 7 û ü � Ä Å Æ � Ä
Å õ Ï 3 Ã ¸ Þ ý þ ô î Å ï ð P á ñ × � (i) ÿ Ø , � ¸ Þ ý þ ô | } Q R S � � � I õ × � (v)
ÿ Ø y

5 ´ µ � � ò Ä Å ; ³ � ß Ä Å ( · ) õ æ Ü ¸ Þ � Ä Å õ Ï ý  , ! Ú 0 1 Ý ¶ 4 5 " # õ Ï
+ , � ¸ Þ . y ¼ ï ð × $ � Ü M1G M2 ½ M3Ø î á ø Ô % & Ç , ´ µ Í º » ' B · ß Ä Å ; ³
¸ Þ Í Ä Å ' ( Í ( · ) õ , ) æ y * + � h B , ß � - æ Û 2 3 � 1 4 5 9 . � ß ( · ) õ ï
ð æ P V , / 0 1 k 2 3 Ô � 4 5 ï ð B � ¸ 6 7 y 8 9 , k ð ï ð Í Ä Å ^ : b ' B ; Â � � î
á ^ ¶ V � < = > + ? @ y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

ã ä Z β̂ i } . 2 / 0 zt−1 Z � � ñ � v � G � Z K L ä , zt−1 I J # Q R

S T Z K î L t � $   [ / 0 
 � j � � ¯ Z A M g q N é O i , © P Z �

� Q R � � k Q R � j � � S T Z � ¤ U / v d { � ë Z � , � ¨ � V Y @

j ® ¯ Z g q i r S � b i § ¨ (5) | � � � u × 2011Ø Z g Q R � è i § ¨

(6) 3 � � W Y X Y � t ´ � Z q � ² � � [   Z 3 � v � § ¨ W Y X Y � ,

� � Z   � � � � � b Q R M � ® ¯ Q R � j � � ¯ � Z · ¸ í q i r S ,

H � � � u × 2011Ø Z X Y � � � O P � [ m � V ( � ¤ U / � e ¤ © � è

� � k Z Q R v � ´ � Z q � , � � C \ � � k P � Z Q R U ] , H � � �

u × 2011Ø ä  � ] ^ Z g q N é O i § ¨ , " # Q R S T K î L ) , * _ )

\ � 232 � ` � ) ï � U / v � � � 7 , � � � � u × 2011Ø ® ¯ ¢ � Z g Q

R � è i § ¨ ä , " # ] �  C e ¤ Q R S T K î L Z � è § ¨ ) ,  � ]

^ Z q N é O § ¨ � U ] Z a { t k � m b � ( } . c � v � � d e ä , �

� � + f . ¨ � Z g q i r S � b i § ¨ t � � � u × 2011Ø Z g q N é O

Q R � è i § ¨ Z ´ µ � � � � F � Z g h � i v

3.� j k l m

� . Î � � x  ! " # $ / À n �   q  o p × gross domestic product, GDPØ
± p � $ , � À � Ä r . £ µ ® ¶ · s ¼ ½ � � ¬ ê ¿ � Á s  ! " # $ *
+ Ì Í x è K , à á ¸ . £ µ ® ¶ · Ë �  µ X Ð � Ø ³ ´ £ ¤ Å Æ Ë ¡ u

x * + Ì Í � 6 � � � î � ä � � F � q r g h � M Z Q R  � t Q R q i

Z s � v � � k Q R U ] a t u k � v w 2� 5� 8 t 11 x ¯ y p z ä { | `

� � � } ` | � � � # ¸ � � ~ � , y ¨ � � i 1986 w � 4 � ' 2009 w �

1 � v 7 H ä � � Q R U ] a t u � � 1995 w î v w 4� 7� 10 t 12 x � � q

� � z � � � � Q R � | 1998 ' 2009 w ¢ w p z ³ � � � � � � , © y ¨

6 Í g q , â È � Ä Å ; ³ 3 Ã � 
 	 ñ , n 
 	 r V N ù ú ¼ ø s t W u ø � 
 � × W Ø 7 û ü
Ä Å Æ y ! ÿ ô n 
 	 
 � 7 û ü Ä Å Æ � ® � ( Í v � w x Æ × missing valueØ Û ® � N È < y ,
9 ò � 8 Í z � Õ * Þ � � � 
 	 � · â È Ä Å ; ³ � � � y

7 à á ó � g â � ã � Ü : ; 7 Ý g � g â 
 � S á � � × System of National Accounts, � Ð
SNAØ � \ ú , ´ µ ü ý � � � � × 2011Ø � ó Þ ° ± , 2005 W � � �   � 
 � 7 û ü É Ê · 1968
W SNA ¡ � GDP W ¢ ü , 9 2005 W / U � £ ® � / �   1993 W SNA ¡ � GDP W ¢ ü y
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� � i 1995 w � 1 � ' 2009 w � 1 � v � � � � k | ä � � j � � Z v �

� � v w x Q R d a i w v w x v � B K L ä , � � � v w 2 x � � k ¤ �

Z � 1 � Q R d , W i ` ¤ ' ê F w � 4 � Z U / j ¥ Z F � ê Q R ; 5 x j

¤ � Z � 2 � Q R , � W i ` ¤ ' J w � 1 � Z U ] j ¥ Z F � ê Q R ; ©

� , l B � z v H ä � � ¤ � Q R Z � � i v w Z 4� 7� 10 t 12 x � , � l

¦ § ¨ i J w � 1 � ' � 4 � Z Q R v 8

E E � � � ì 1(a) t ì 1(b)   © i � ¯ � � v w x Z ´ � d � � � k t ä

� � Z F � ê Q R t j . 2 Z Q R S T {et} p � � ª ¬ ì ¨ v © ä , ì 1(b)

ä « 5 } ¬ æ  � � > ? k � 9 : s t � , ©  ( 	 � � � ¢ ã (2) ä D−t =
1× o D+t = 0Ø Z > ? @ v $ ì 1(a) Z ´ � d | � � Q R d ª ¬  ! , � �

Q R d ª ¬ ® ¨ � � ¯ ° K î � ´ � d ª ¬ , x 1 ± # � � k t ä � � � f

² ³ ´ / 0 î � � µ � � 1 2 J � Z � � ¨ ç v B ) , O P V W ì 1(b) Z Q

R S T , � � � � ` � � ¶ Q R X Y Z Q R  � · i  � , - 9 : � � j 5

6 , H Q R � � � + % i J � � � ç � 3 � H ¸ ¹ º » v 
 8 H I , x � ¶

Q R X Y ¼ ½ ¾ # � � � s t × q r Ø Z P 4 ä y � × ¿ � Ø � � v w x , À

y � t ¿ � Z > ? + Á � � � ç � Â Ã i Ä H Ã Ã = Å v Æ ) , d { � ë Z

� , 2000 w p î Z Q R S T � � i  C Ç , x  ! s t � � Z y � | q r �

� Z ¿ � >  } h � 2000 w � ê � i � � v B � � È É  ! Q R X Y Z Q

R q i � � � 2000 w ¤ ¥ � # } J Z Ê ï v

E E  1 ¬ ¯ � � Q R X Y � 3 � Z 9 : � � � � @ Z Q R d t � � v w

x Z ´ � d , © ä yf,Dt|t−1� yf,Dt|t−2 | eDt   ©  ! � � k Z F � ê � � � ê Q

R d t × F � ê Ø Q R S T ; yf,Ct|t−1� yf,Ct|t−2 | eCt   ©  ! ä � � Z F � ê � �

� ê Q R d t × F � ê Ø Q R S T v A � � 3 }   9 : � � � � × u ³ � Ø � ,

� � k | ä � � Z Q R S T � a H I ² 3   v � � k C ¿ � 0.160%, H ä �

� � � y � 0.234% ¤ ¥ v w H , � � s � � � � v w x }   v i q r Ë s

t � � � � , � � � k | ä � � Z Q R S T � + i  C   , H ¦ Q R � � �

+ % 3 � Z � � > � H � j 3 � v J ³ ´ k � 9 : q r � � , � � k | ä �

�   © � a ¿ � # 1.097% t 1.412%; � ª x , À � � · s & ' û ü ¬ è , �

8 Ì 8 � � 	 Í � 
 	 ù ú Ä Å � Ç È $ Î Ï u , Û � 
 	 � È t N È � $ * à á ó Ð Ñ , ! · Ã
Þ A ( Ï Ò Ó < , ´ µ Ô Õ   8 Ö ' � �   � × Ø ° ± y 4 � , à á ó Ä Å Æ � × Ø ° ± ^ d e f
� × 2005Ø ^ � � � � × 2011Ø Ï u , 9 � 
 	 Ä Å Æ × Ø ° ± / ^ d e f � × 2005Ø Ï u y
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10

5

0

15

87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10

(a) � � Ù Ú Û Ü Ý Þ ß à á â ã ä Þ å æ � ç ã ä Þ

11

9

7

5

3

1

87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10

(b) à á â å æ � ç ã ä è é

ê : ë ì í î ï ð ñ ò ó ô õ ö ÷ ø ï ù ú û ü ý þ , ÿ � � � ð � � � 	 (2)


 D−t = 1× � D+t = 0Ø � ÷ ø  ó � � � � � � × � Ø ô , ò � � � � �
� � × � � Ø � � � õ ö � � � 

 1! " # $ % & ' ( ) * + , - . / " 0 1 2 ) 3 4 5 6 7 1 2 8 9

ª ß ' æ { ý þ 0.697% Ë 2.144% : ; � m � , à á � � � û ü ¬ è * + ,
- x Ý < - × standard deviationØ ï � � ¬ è q � ª , ! Ø ÿ * + Ì Í � � Ù �

�  ! · s û ü è ì Þ � E ï / Ã ~ x � � * + � Ó ú , à á � ê � , ® ¶

· ì � � = ² y è ¬ x > � * + , - ? Ù Ä Ë Ý < - © Ò �  µ @ , B  !
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A 1B C D E F G

H I J K L M × %Ø N O P × %Ø Q R M × %Ø Q S M × %Ø
(A) T U (D+t = 1 and D−t = 1)

V W M
X X X yt 90 5.511 3.711 −9.060 15.370

Y Z [
X X X yf,D

t|t−1 90 5.350 2.687 −6.510 13.770

X X X yf,D
t|t−2 90 5.598 1.680 −0.310 9.510

X X X eDt 90 −0.160 1.724 −3.510 6.880

\ ] ^
X X X yf,C

t|t−1 54 4.481 1.897 −2.310 6.980

X X X yf,C
t|t−2 40 4.884 1.326 0.810 7.030

X X X eCt 54 0.234 2.888 −4.240 11.130

(B) _ ` a b U (D+t = 1 and D−t = 0)

V W M
X X X yt 43 6.941 2.391 1.340 15.370

Y Z [
X X X yf,D

t|t−1 43 5.844 2.141 0.520 13.770

X X X yf,D
t|t−2 43 5.477 1.677 0.790 9.510

X X X eDt 43 −1.097 1.054 −3.510 1.060

\ ] ^
X X X yf,C

t|t−1 29 4.620 1.518 −0.210 6.930

X X X yf,C
t|t−2 21 4.790 1.461 0.810 7.030

X X X eCt 29 −1.412 1.274 −4.240 0.850

(C) _ ` c d U (D+t = 0 and D−t = 1)

V W M
X X X yt 47 4.202 4.214 −9.060 13.220

Y Z [
X X X yf,D

t|t−1 47 4.899 3.057 −6.510 10.390

X X X yf,D
t|t−2 47 5.709 1.692 −0.310 8.580

X X X eDt 47 0.697 1.779 −2.830 6.880

\ ] ^
X X X yf,C

t|t−1 25 4.319 2.282 −2.310 6.980

X X X yf,C
t|t−2 19 4.988 1.189 3.090 7.010

X X X eCt 25 2.144 3.074 −0.940 11.130

e : yt · 
 � 7 û ü f g Æ ; yf,D
t|t−1 · à á ó Í � t− 1 ø ¬ yt � � � Ä Å Æ ; yf,D

t|t−2 · à á ó Í �

t− 2 ø ¬ yt � � � Ä Å Æ ; eDt := y
f,D
t|t−1 − yt · à á ó B ø � Ä Å õ Ï ; yf,C

t|t−1 · � 
 	 Í �

t− 1 ø ¬ yt � � � Ä Å Æ ; yf,C
t|t−2 · � 
 	 Í � t− 2 ø ¬ yt � � � Ä Å Æ ; eCt := y

f,C
t|t−1− yt

· � 
 	 B ø � Ä Å õ Ï ; D+t = 1 þ D−t = 1 : h � � B C J K N þ B C L M N y
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� � k Z Q R  � � a H I � � h ä � � i ^ v 9 � � � i � � Z � % p F

� , � � k i w m X Y , © j x y Z / 0 
 � h | � X Y U {   , % B © Q R

� � 2 h i 	 ¶ v

4.� z i j k l

Ä Å í ò ï Î ä � Ø � ÿ , ® ¶ · Ë �  µ � �  ! " # $ * + è , Ñ m ª

x Ö { ' n � N . * + À ¹  ! � Ü x ( ) � u m , � ï c I J . / � ² Î

õ J x � ¶ Ë o o ° ± 3 4 Ô Ò ï � } Ã & ' ( ) µ ¶ ¹ * + Ì Í x * +
Ø � �

6 6 à á ¢ £ Ò ï �   * + Ì Í � � Ù & ' � � ¬ Ë û ü ¬ ¹ x * + × Ó

� � Ñ Î } Ã � à á ¸ . / � õ J x R2 â / * + × Ó x p ç Ý < , Â R2 Ä

q ý , � Ø ÿ * + Ì Í x * + q × r s � Ú q  ! ñ ò x � t × variationØ ;  

Campbell× 2004Ø Ë Tulip× 2005Ø � R2 x ¾ r Ø ÿ ó ¹ :

R2 = 1−




T
S
t=1
e2t

T
S
t=1
(yt − y)2


 ,

� ¶ u _ ` ä s Ø 2� m Ø � ÿ , �  µ x * + × Ó } � � ô ¬ � � ¦ X &
' � � Ë û ü ¬ , © Û Ò ® ¶ · � 10% : ; � Ï ß , + u � � Ø Å Æ x ® ¶

· * + , ¸ ô ¬ ß | Ó � � B × í î Ú q  ! ñ ò 76.8% x � t � « v { Î ,

Ñ ý | 23.2% x � t s � ì Þ % [ \ * + x � Â Ê O P � & ' ( ) x } `

× business-cycle effectØ ú , Ú q  ! ñ ò x é * + � × predictabilityØ c ´ / ¹

� , ~ ¸ & ' û ü ¬ è / � , 9 � ù " : ; �

9 Æ ã i j � Ü , ò ó Ó < @ c � Ë Ì k Ô 9 · l m Ç È $ u 9 1 � $ u y 9 ò , · Ã Þ 1 � ·
n o � Ó < I õ , ´ µ � p & Ó < Í � 
 	 B ® ® � N È � à á ó Ä Å Ë Ì , 4 I õ Ô % q à á ó
r 1 < s � o Î Ä Å õ Ï t ¬ Æ þ u v Ï y
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A 2B � � � � � � � � �

� � � � � � � � � � � �

� �   0.768 0.753 0.718

¡ ¢ £ 0.660 0.637 0.612

e : R2 á ¤ n ± Ö Õ

R2 = 1−




T

S
t=1
e2t

T

S
t=1
(yt − y)2


 .

4 � yt · 
 � 7 û ü f g Æ ; yf
t|t−1 · à á ó Í � t−1 ø ¬ yt � � � Ä Å Æ ; et := y

f
t|t−1−yt

· B ø � Ä Å õ Ï ; y · 
 � 7 û ü f g Æ � o Î y

4.1¹ ¥ Á ¦ ¾ § ¨ ¦ © ª

Ä Å � � x X Y _ ` , à á 8  é ¸ ¸ ¹ Ý � & ' ( ) } ` ~ À ' ( ) * +
Ì Í x * + × Ó � à á c N ² ® X Y � [ & ' ( ) } ` � � ' ( ) * + x

Ã ~ � × accuracyØ � ¢ £ , à á F r Holden and Peel× 1990Ø ¥ E ² º « x o o

Æ Ö r ä � ® ¶ · Ë �  µ x  ! " # $ ± * + Ä � �  � 0 , × biasØ � �

o o Æ Ö r / :

et = γ + εt. (7)

Â þ ¶ ¬ � γ � � ¶ � � Ñ t s ¬ , � Ø ÿ W * + Ä / 0 , � à á ¸  Ï

Ó @ > Æ Þ þ ¶ ° ± � x Ë � , Ô ¸ Newey and West× 1987Ø x t n � Ë Í à

� � ² ¡ � x þ ¶ r × heteroskedasticity and autocorrelation consistent covariance

matrix estimatorØ ¶ u o o ¬ � þ ¶ Ä x t � ¶ ç , J ¸ * ® o o ¬ � � 1%%
5% Ë 10% ¯ < Ä ¹ x � Ñ � � à á c þ ¶ _ ` Ë o o ° ± ° - ¯ x Ljung-

Box Q � ¶ ç ä + _ ` È º s Ø 3 � �

6 6 Ø 3 x _ ` � ÿ , � } O P & ' ( ) ¹ × Æ ô ¬ Ø , ® ¶ · Ë �  µ x *
+ Ô ì t � � Ñ 0 , x � d , ÿ o o x ° - ¯ �  � ã ä � � � ! Ø ÿ ® ¶

· Ë �  µ  ! " # $ x * + � ¶ ç � s 	 � Ê ± ² � × � � � u , 2010Ø v
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

A 3B ³ ´ � µ ¶

· ¸ : et = γ + εt.

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

γ
−0.160 −1.097***b 0.697** 0.234 −1.412*** 2.144***

(−0.612)a (−5.420) (1.990) (0.415) (−4.891) (2.746)

Q(1) 0.000c 0.050 0.000 0.000 0.115 0.011

Q(2) 0.000 0.063 0.001 0.000 0.224 0.034

Q(3) 0.000 0.135 0.002 0.000 0.382 0.080

Q(4) 0.000 0.214 0.005 0.000 0.440 0.149

T 90d 47 43 54 29 25

e : a ô x � / Ô ¹ � q ¹ Newey-West á ¤ � t º V - á 2 ; b » x ***G ** þ * : h � q º V - á
2 Í 1%G 5% ^ 10% � % & ¼ v ; c Q(r) · Ljung-Box Q - á 2 , 4 ½ � · º Å ¾ Ï ¿ εt Ü Ý
· r À É Ê Ï Á y � Â � Ê Q(r) � Æ · p Æ × p-valueØ y d T · ® � Ô y

A � F � � ³ � y ¨ }   i 9 : q r t s t � � , � � k t ä � � Z Q R r

S � } J i  v Ã " U � , � � k t ä � � � 9 : q r � × s t � Ø � , © �

� v w x Z Q R d  � � P l ¿ � × y � Ø , H ¦ ¥ ¦ Z Ä T L " q r � )

¡ 	 �  � Z ª ¬ } ~ v · i  Z , J � � � � � � � Q R X Y Z Q R  �

� , 9 : � � � B j Å Æ Z Ç È ¼ ½ 3 � µ É Ê v

E E " 3 r í V ( ) , � � � F � l ¢ Mincer and Zarnowitz× 1969Ø ® ¯ Z ¥

¦ m � V R Q R X Y Z Q R Ë x í v © § ¨ ª ( i :

yt = γ + δy
f
t|t−1 + εt. (8)

� B § ¨ ª ( @ , å � γ > 0 (γ < 0),  ! u Q R ª ¬ r S ¦ P l ¿ � × y

� Ø ; A Q R ª ¬ {yft|t−1} Ã Ë x í , � Ì � V ( H0 : γ = 0, δ = 1 � 3 µ z

Í v 10 B ) , i # � � F � # g Q R X Y � 9 : � � ¢ � � � ä Z Q R Ë x ,

� � � � 9 : q r � t s t �   © Î Ï v z � $ � � Ç �   � v  4 i ã

(8) � ³ � � 9 : q r t s t � | 9 : � � ¢ � � ä Z � � � t © } ~ Z Ì

10 Mincer and Zarnowitz× 1969Ø s + , ÿ ô γ ^ δ Í ö ÷ � Ò · Ï Á × correlatedØ , 9 ò , ´ µ $ Ð
Ý ¹ , h � t Æ A ( Ñ ü . º V y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

� V ( � � v  ¬ � �  ! , 3 � � � k o � ä � � Q R , " 9 : s t á �

(D1−
t ) ) , 9 : � � © � j � � � ² â ã Q R Ã � Ë x í Z ä � © ª v B ) ,

| £ ¤ Holden and Peel× 1990Ø ¥ ¦ ã Z   � � � F � , J k � 9 : s t × q

r Ø � � , � � v w x Q R + µ P l y � × ¿ � Ø , ¦ ä � � y � × ¿ � Ø Z 4

l å   � � � k v © ä , d { � ë Z � , A � ¢ å � γ Z � � d   æ U ç , �

¶ Q R X Y y � × ¿ � Ø Z � � � 9 : s t × q r Ø ä � ] i i  v © � � Z

� % � % i � � P f � è Z é � 9 : � � � � � � ² 3 w , % B J � � " k

� s t × q r Ø ä � , Q R X Y ¾ # � i + ê � s t × v w Ø Z X x � h ¿ H

y � × ¿ � Ø ë U Z � � v w x v

4.2¹ ì í î ï ¥ ð ñ ¦ © ª

� � � } 0 � Ë } $ � ä � � , à á ê � ® ¶ · x * + , - � ª � � Û ò ±

¹ ë ¨ © Ò �  µ Ö � @ � Ï ß , , - ª @ Ô ì Þ ô Ï � Ø * + Ø � x Ø ó �

Å m , à á c I J * + ô õ ä � × encompassing testØ q * ® § « * + Ì Í ± *
+ Ø � x Ø ó � 11 B m � � O P / 0 
 � Z Ç l V ( � � k × ä � � Ø j � ¤

Z / 0 
 � � � I J ä � � × � � k Ø j � ¤ Z / 0 
 � v © ¥ ¦ ª ( � �

v :

yt = γ + δDy
f,D
t|t−1 + δCy

f,C
t|t−1 + εt, (9)

© ä yf,Dt|t−1 t yf,Ct|t−1   © i � � k t ä � � Z � � v w Q R d v A ¥ ¦ å �

× δD o δCØ � d � � � � � 1, � æ  u Q R X Y � ¤ � ¡ ~ � Q R O Z yt

Z U / v B ) , A δD | δC p � Z T � �   , �  ! � � k | ä � � � ¤ / 0


 � p � Z T � � �   ; x � § ¨ å � Z 	 r g h � ñ 7 Romer and Romer

× 2000Ø | Kishor× 2010Ø v A � � k | ä � � Q R p � j � ¤ Z / 0 
 � �

�  � T s , � 2 � � â ã ä � © ª H0 : δD − δC = 0v

E E  5 
 � ¯ l ¢ 3 � 9 : � � Z � � j � � ã (9) Z � � v � ¢ ¥ ¦ å

11 Ì 8 Í 8 Ö ' Ô 1 ö � 4 5 � 2 Ä Å � , � s u , ÷ Ö Î ° Ï ½ o Î t ¬ Ï × mean absolute er-
ror, MAEØ � , ! ø g  × 1995Ø � � ù   Ä Å ú û º V ý Ó < Ä Å ; ³ / È � Ä Å � , y Romer
and Romer× 2000Ø ^ Kishor× 2010Ø � ù   ò Ë ü ý   $ ¬ Ð . º V ° @ º V þ g 7 v S � ÿ 1 �
ü � � Ý Ü Ý Ó â È ; ³ r 1  � y
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 � � 8 40 : 3 (2012)

A 5B � � � � ³ � � � µ ¶

Ô Õ : yt = γ + δDy
f,D
t|t−1 + δCy

f,C
t|t−1 + εt.

γ δD δC H0 : δD − δC = 0 R
2

T

(A) Ù þ
1.610***a 2.272*** −1.606*** 3.878***c

0.849 54e
(3.857)b (11.256) (−6.164) [0.000]d

(B) ú û Ú Û þ (D+t ) Ü ú û ü ý þ (D−t )

D+t 2.479*** 1.195*** −0.540 1.735**
0.544 29

(3.346) (2.753) (−1.268) [0.041]

D−t 1.036 2.148*** −1.467*** 3.615***
0.851 25

(1.261) (8.054) (−3.707) [0.000]

(C) ú û Ú Û þ Ý Þ ß à (Dd+t ) Ü ú û ü ý þ Ý Þ ß à (Dd−t )

D1+
t

1.356*** 0.343*** 0.463*** −0.120
0.946 8

(9.326) (3.297) (4.122) [0.576]

D2+
t

4.405*** 1.369*** −1.041*** 2.409***
0.518 7

(8.515) (3.581) (−2.713) [0.002]

D3+
t

6.102*** 0.427 −0.416 0.843 −0.624 6
(2.787) (0.465) (−0.434) [0.644]

D>3+
t

4.099*** 1.580*** −1.296** 2.877***
0.611 8

(3.230) (3.155) (−2.221) [0.007]

D1−
t

1.270 0.834* −0.097 0.931
0.295 8

(1.268) (1.694) (−0.196) [0.329]

D2−
t

−3.794 1.443 0.014 1.428
0.643 5

(−0.817) (1.009) (0.007) [0.678]

D3−
t

−9.303*** 1.382*** 1.043 0.339
0.860 5

(−2.734) (2.788) (1.088) [0.815]

D>3−
t

1.333 1.868*** −1.227*** 3.096***
0.974 7

(1.509) (7.252) (−3.131) [0.000]

e : a » x ***G ** þ * : h � q º V - á 2 Í 1%G 5% ^ 10% � % & ¼ v ; b ô x � / Ô ¹ � q
¹ Newey-West á ¤ � t º V - á 2 ; c Ô ¹ ÿ (δD − δC) á ¤ 9 ã ; d � ô � q Ô ¹ · p Æ × p-
valueØ ; e T · ® � Ô y

� � � U ç , δD Z å � d a i b � , H δC å � d   ¡ i c � v B � �  ! ,

} . � ä � � , � � k j � ¤ Z / 0 
 � h � Q R ë U Z � � v w x v H O

P δD | δC Z T � � � , A C ° ± ³ � Z g h , � � k h ä � � Ã U / �

� ; A � F � }   i 9 : q r t s t � � , � � a H I , � � k � 9 : s t
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

� (D−t ) Z U / � � � i i  ; J � � � q r g h 9 : � � ¢ � � � � , �

� k � 9 : s t � ä Z ê � � × D1−
t � D2−

t t D3−
t Ø Z U / � � � 3 E , À �

D2+
t � D>3+

t t D>3−
t _ Ã �  � � � v 
 " H I , } . � ä � � , � � k j �

¤ Z U / 
 � h � � � Q R ë U Z � � v w x v

5.� � � � � � �  ! " # $ k l

F r . / � õ J x � ¶ Ë o o ° ± X Y , à á 8 Ñ % & � ¶ � x Á Å D E ,

® ¶ · | �  µ � � Ù } Ã x  ! � Ü è é × Ñ ' Ï } Ã x * + _ ` � �

ï à á c N ² ® X Y ® ¶ · | �  µ � } Ã  ! ] ò ¹ Î t � } Ã x * +
. / 0 , Û � � � æ í î ï Î ð ñ x ° ± , à á c Õ * + , - x è u ã ä Ç

È � ä å Ë � � § n * + � x . / 0 , , Æ ~ � � x ¨ � | © � x * + . /
� � ~ � � x æ { ª v | ª v } Ë x * + . / � ¸ ¹ 4 � , à á c ' X Ð þ

¶ ò n ° ± : í ² y ° ± � Ashiya× 2003Ø Î ¤ J x M1 ° ± � � , W ° ± Ô ì

O P * + � � } Ã & ' ( ) ¹ x * + . / 0 , ; í î y ° ± × M2Ø � � 1 (

Ashiya× 2003Ø x Æ Þ , N ² ® ¦ X / & ' � � ¬ Ë & ' û ü ¬ , ¸ � [ * +
� ) & ' ( ) è x * + . / 0 , ; í ò y ° ± × M3Ø � ´ N ² ¦ X & ' � �

û ü ¬ Ï µ ¶   x * + . / 0 , , m ° ± ´ × � � * + � x w ^ * + . / �

6 6 à á s Ø 6 È º E M1% M2 Ë M3 x þ ¶ _ ` � ô ¬ × M1Ø _ ` � ÿ FRt−1

Î Ù v x Ë � þ ¶ � Ñ / * , Ø ÿ ® ¶ · Ë �  µ Ù s � N L M ª v } Ë ß

B × % w ½ ª + À è x  ! ^ Ü � � � , à á ê � ® ¶ · x * + ^ { Ò ï ©

� , u ß � ¼ , ê ¿ ¹ ² ½  ! * + è > � ß | c � þ 0.301%� Â c * + ¬

u ¦ X / & ' � � ¬ Ë & ' û ü ¬ × M2Ø , � § « * + Ì Í � � Ù & ' � �

¬ | û ü ¬ è x * + ^ { c ' Ï } Ã � � û ü ¬ è , ® ¶ · ' u æ { ¨ � ß

ý þ � 0.917% x " # $ ; � ª x , � � � ¬ è , � ' u æ { © � N ß � þ �

0.75%� m � , � ï s ® ¶ · � & ' û ü Ë � � è ¬ x ¨ © � Ö { , �  µ ¨

� | © � x ^ { ´ / C � � r s M2 ° ± 9 × [ \ � & ' � � | û ü ¬ u �

� > � � x * + . / 0 , � u m , à á N ² ® � æ M3 x þ ¶ _ ` â ã ½ ä

å * + Ì Í � & ' � w À ¹ x * + . / Ë � w ^ � ¯ � ¢ £ , à á ê � M3

x ° ± � � � [ \ * + , - x Ø � � ï M1 | M2 q � � , © � � 1 2 � §
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A 6B - F . � / 0 1 � � 2 3 ´ 4 5 6

Y Z [ \ ] ^
7 8 9 J 1986:Q4∼2009:Q1 1995:Q1∼2009:Q1

M1 M2 M3 M1 M2 M3

1
−0.301*a −0.063

(−1.675)b (−0.140)

FRt−1
−0.568*** −1.029**

(−3.850) (−2.243)

D+t−1
−0.750*** −1.215***

(−3.319) (−3.286)

D−t−1
0.917*** 2.918***

(3.077) (3.294)

FRt−1 ×D+t−1
−0.423** 0.134

(−2.389) (0.235)

FRt−1 ×D−t−1
−0.459** −0.615

(−2.301) (−1.220)

D1+
t−1

−0.580* −1.183**
(−1.729) (−2.330)

D2+
t−1

−0.737** −1.742***
(−2.057) (−3.954)

D3+
t−1

−0.979*** −2.020*
(−2.907) (−1.841)

D>3+
t−1

−0.351 −0.643***
(−1.587) (−2.876)

D1−
t−1

0.299 1.651**
(0.999) (2.060)

D2−
t−1

0.067 1.140**
(0.118) (2.276)

D3−
t−1

0.257 0.858
(0.684) (1.163)

D>3−
t−1

−0.325** −0.458***
(−2.324) (−5.022)

FRt−1 ×D1+
t−1

−1.961*** −3.049**
(−2.717) (−2.096)

FRt−1 ×D2+
t−1

−0.488 3.506***
(−0.947) (6.064)

FRt−1 ×D3+
t−1

−0.096 0.160
(−0.866) (0.155)

FRt−1 ×D>3+
t−1

−1.033*** 3.270***
(−5.967) (7.372)

FRt−1 ×D1−
t−1

−1.293*** −2.088**
(−3.045) (−2.204)

FRt−1 ×D2−
t−1

−1.312*** −3.666**
(−9.898) (−2.351)

FRt−1 ×D3−
t−1

−0.301*** −1.835***
(−4.136) (−4.719)

FRt−1 ×D>3−
t−1

0.192*** −0.180***
(5.362) (−10.611)

R
2 0.272 0.316 0.505 0.117 0.308 0.483

e : : º ú ; Ô · Ä Å õ Ï (et); a » x ***G ** þ * : h � q º V - á 2 Í 1%G 5% ^ 10% � % &
¼ v ; b ô x � / Ô ¹ � q ¹ Newey-West á ¤ � t º V - á 2 y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

¨ } . 2 Z < ! l � R2
� v � � � k i 8 , u ` M3 % i ` ¤ h ¡ Z g ð ï

� H � � = R2
� � & h   Z > ? d , M3 Z R

2
_   © h M1 t M2   @ ® A

# 86% t 60% ¤ ¥ v E M , � ¢ M3 Z � � � � � D1−
t−1� D2−

t−1 t D3−
t−1 Z å �

� � � 3  � s � B H D>3−
t−1  � i c , � � � � � � k � 9 : s t � Z v

F � � � � 3 	 � P l m n Z � � , % B � � � � z � 9 : s t � � + ¯ �

P l y � Z � � v w x Q R � � � � � k . è / 0 1 2 3 t j � v � � �

� , u ` � � k � t− 2 � ' t− 1 � x � � � ä f ² - 9 : � � < C Z � =

0 , � � t−1 � � @ � t−2 � Z Q R @ l P æ , ] ^ � D E y � Z Q R � � v

F I p , � � k Z Q R � b (yf,Dt|t−1 − yf,Dt|t−2) % P � G H × conservativeØ H \ 


@ l 3 � v 12 } 1 Z , � 9 : q r � � � Z v F � � � , � � � � � � k � n

Z Q R ç l 1 H k � h i  � � p n , w H 1 2 3 t Z > ? l I 	 � v } h

� � � k Q R , ä � � % Q R q i r S H � � Z Q R S T � � � i  J ¡ v

K " U � , ä � � � 9 : � � � ¢ � � � ,   ¡ k � q r � h p n H s t �

h m n Z � � v H . � è / 0 1 2 � ? U ç , � � � � ä � � � q r � � 1

H + k � P l 1 2 Z � � , ' � s t � � | � � k F y . / 0 1 2 3 t v

E E Æ F m b , i # � � � � L g Q R X Y Z Q R q i r S Á � 9 : � � ï

� Z � ç > ? , � � �  6 j ¬ M3 å � d � l M 9 : � � ¢ � � � � N '

ì 2v ì 2(a) � ¯ g ð ï � Dd+t−1 | Dd−t−1 Z å � � � d ; ì 2(b) � � ¯ g ð ï

� FRt−1×Dd+t−1 | FRt−1×Dd−t−1 Z å � � � d , © ä d = {1, 2, 3, > 3}v ì ä Z

´ a | ä a   © æ  � � k t ä � � Z å � � � b � ì , J � � å � � 10%

 � c 	 @  � s � B � , � � � u � � d � d e  ! v ì 2(a) Z � � � �

 ! , � � k � 9 : q r � � F G k � p n Z Q R q i r S , À � q r f �

(D>3+) p î B p n Z ç l � < b ä í × neutralØ ; ' � s t � � � ² k � ä í

Z Q R ç l , e - î � (D3−) g h b � p n v } . Z , ä � � Z m p n Z Q R

q i r S é ½ � ¢ � � � ² � � , - 9 : � � P 4 Z 5 6 v B ) , d { � ë

Z � , � Q R X Y p n Z Q R q i r S + Á 9 : Â Ã q r H � Ç Z i  v �

� � k i 8 , � q r á � (D1+) + ¿ � 0.58%, H - q r î � (D3+) � ¿ � i

0.979% p ¡ v A � j a Z ï � @ l U ç , �  µ Ò ® ¶ · O z � ´ � x ® �

12 ß I J æ B K Í ò ó ø s , à á ó L � M N Â O × P Ø Q � , ! Ô $ R k S � T Õ × ' Ø U V s A
1 � Ä Å Æ y � 9 · ¬ O × P Ø Q � W A $ X , 9 � ã yf,D

t|t−1 ^ yf,D
t|t−2 � Ï Y Z s y
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0.000

0.500

1.000

1.500

2.000

1+ 2+ 3+ > 3+ 1 2 3 > 3

(a) k l m n o p q r p ã ä s t u è

0.000

1.000

2.000

3.000

4.000

1+ 2+ 3+ > 3+ 1 2 3 > 3

(b) v k l m n w x y z q w x | å ã ä s t u è

 2! + , - . / " 0 } ~ � � � � � / � 1 2 � � � 8 � � � �

~ � � ~ � s � Î w x x  ! * + Ä � � ß � 2(b) � Ø ÿ � & ' ( ) x æ

Ö � , * + Ì Í Ù � N L M x ª v Ö { � à á ¢ £ C � Ý � , ® ¶ · Ù s L

M x ª v § ¨ � � 5 µ ¶ � Ò �  µ q � � � Ê � , � Ò ï ® ¶ · � & ' �

� ¬ Ë û ü ¬ Ù L M x ª v Ö { è , à á ê � ® ¶ · � � � � ¬ (D1+) � �

ª v } Ë , ÿ $ Ñ & ' � 
 � � (D2+ Ë D3+), � × � � u v Î � � � x L M

ß × À ½ � È � * + Ä ; ª � � & ' û ü ¬ , Ð � D3− è ® ¶ · Ù L M ª v

} Ë x ] ò � � / ( � � u m , à á é ¸ Î , J 9 : � ? � � ç ; � , � � k
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

A 7B � � � � � � � � � � 2 3 ³ � � µ ¶ × 1986:Q4∼2009:Q1Ø
� � � �

HM2
0 : HM3

0 :

α+ = α− α1+=α2+=α3+=α>3+=α1−=α2−=α3−=α>3−

� �
β+=β− β1+=β2+=β3+=β>3+=β1−=β2−=β3−=β>3−

Y Z [
X F -statistic 6.338***a 7.199***
X (p-value) (0.002)b (0.001)

\ ] ^
X F -statistic 8.862*** 9.343***
X (p-value) (0.000) (0.000)

e : a » x ***G ** þ * : h � q º V - á 2 Í 1%G 5% ^ 10% � % & ¼ v ; b ô x � / Ô ¹ · p Æ
× p-valueØ y

� � h � �   1 2 j f ² - Z è / 0 � � � Z Q R ä ; À J 9 : h i ä C ¦

¡ ¢ 3 i � , � � k 1 H � � £ ¤ H � � ! l � Q R ä 1 2 / 0 Z ï � v 13

E E Æ ) , � � � � � F � e ¤ F Ì � V ( , V ( M2 t M3 § ¨ Z Q R q

i å � � � � 3 � Z 9 : � � @ H � j 3 � , ¢ � ¥ µ Q R X Y � � 	 � Q

R q i g 3 . H í i v � � j £ ¤ V ( Z ä � © ª s @ :

HM2
0 : α+ = α−, β+ = β−;

HM3
0 : α1+ = α2+ = α3+ = α>3+ = α1− = α2− = α3− = α>3−,

β1+ = β2+ = β3+ = β>3+ = β1− = β2− = β3− = β>3−.

J ä � © ª × HM2
0 o HM3

0 Ø v ¦ , �  ! Q R X Y Z Q R q i r S 3 Á 9 :

� � H � j 3 � , § u 9 : � � 3 + 5 6 Q R M Z Q R q i r S ; 1 p , � æ

 Q R X Y Z Q R q i + % i 9 : � � ï � H � j 3 � , % H 	 � � � j H

p g 3 . H Z � � i v  7 ¬ ¯ ã HM2
0 | HM3

0 Ì � V ( Z � � v ¸ � V (

13 ´ µ � ¨ 
 : ; 4 � B [ ` { | } � � , B D+t /D−t B C ý D s u D · ÿ 
 � S ß T U æ ¶ V
� J K þ L M N b · Z � B C ý D s u U , Ú © Z A ( ' ª � 1 � : ¯ y ´ µ � î á I õ ù , , Í Õ
  
 � S ß T U æ ¶ V � B C ý D s u Ú © Z î á M2 þ M3 ï ð U , 4 I õ ^ 8 � Õ   D+t /D−t� I õ k u s « y ¬ ô 8  ® S ¯ � , ´ µ Í ò ° $ Ê + î á I õ y 1 ± ² � » c ³ ´ ý µ ¶ · ò
î á I õ y
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 � � 8 40 : 3 (2012)

� � é ¯ , ` � � ¶ Q R X Y Z U ] a  � â ã HM2
0 | HM3

0 Z ä � © ª ;

F I p , ` � Z Q R X Y ë ì | � ë ì Z Q R q i + % i J ê Z 9 : ï � H

� j 3 � v � $ B ¸ � V ( � � , � � � F � ¶ � , � � � � v w x Q R �

9 : � � ä ¶ ´ � � 	 � Z 3 . H q i r S � � v

5.1¹ º » ¿ À Á ¼ Å ¸ ¹ ¦ º »

� í ò ï � x � 1(b) à á 8  � � � , } � � ® ¶ · � �  µ , � á Î ¾ ¿

x  ! " # $ * + ë ¨ � 2000 p ± ú x * + , - � w Û � Û ï s 2000 p

¸ - / ª � z { ß | , � 2000 p ± ú x ò , û ü ¬ Û ¼ ½ ¾ ¿ % À Á Â Ã

Ë ô õ ö ÷ ø ù , ® ¶ · Ë �  µ * +  ! " # $ ý þ x Û � Ä Ð Å � � u

m , m @ ï à á c N ² ® � æ ¶ ç X Y â ã 3 4 * + Ì Í � » � ¬ u x * +
. / 0 , � � Ñ ª ð { x ( � � Ï ß , n Æ s �  µ é K � x » � ¬ u Ç È ,

� ú 
 x X Y � à á c B 4 � ® ¶ · x * + . / 0 , � �  � _ Í � ÷ �

× structure breakØ � / � × ´ < ~ , É é × x _ Í � ÷ � è 	 × breakpointØ , à

á ¤ K Bai and Perron× 1998, 2003Ø � � _ Í � ( � ± Ê � ° ± x � � Æ Þ �

W Æ Þ º � ó ¹ : ¢ £ , à á þ è u /   q x _ Í ÷ � � � , Ô Ë � Ó � 3 y

_ Í ÷ � x è 	 � � � , I J Bai and Perron× 1998, 2003Ø x Ì u Æ Þ þ ¶ o

o r (4), à á � E é × x _ Í ÷ � è 	 , Ó ú Ê X Ð I J Yao× 1988Ø Î ¥ ±

BIC× Bayesian information criterionØ Ë Liu et al.× 1997Ø x LWZ Ç L è K < � ~

� _ Í ÷ � , � Ë � è 	 � Ø 8 È º E Bai and Perron× 1998, 2003Ø x Æ Þ Î

þ ¶ x _ Í ÷ � , � Ë � � � x é × è 	 � _ ` � ÿ , BIC | LWZ § n è K

< � Ó @ Ä Ã è Í � 2000 p í 4 ½ / Ó × _ Í ÷ � 	 � u m , à á + Ä Å m

è 	 c Ç È ¬ u Õ Î " § y Ï » � , Ô � § y Ï » � � X Ð � � þ ¶ M1%
M2 � M3 ° ± , F ¸ 3 4 ® ¶ · * + . / 0 , x é × ÷ � �

6 6 Ø 9 ä E § » � ¬ u x þ ¶ _ ` , ß � 3 � Ð E | ± Ù v x M3 ° ± þ

¶ ¬ � Ñ Ü � � � � À Ê Ø ÿ ® ¶ · 2001 p ¸ - x * + . / Ñ Ü , ß Ò Ê

� � � Ø 2001 p ¸ ú x . / Ñ Ü � Ä Å � 3(a) x _ ` � ÿ , ® ¶ · � 2001

p ¸ - � ¸ ú ¨ © � x * + . / 0 , Ñ Ñ Ó ª x ÷ � � � 2001 p ¸ - , �

D3+ Ô / © � × � þ 0.418%Ø � , � © � 9 : � � � � ² Õ �  � Z � n ë
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

A 8B Ö � × Ø Ù Ú Û

Ü Ý Þ ß à á â a Ü Ý Þ ß à ã ä b BICc LWZd

0 0.990 1.620

1 2000:Q4 0.750* 1.430*

2 2000:Q3, 2005:Q3 0.910 2.320

3 1997:Q3, 2001:Q3, 2005:Q3 1.220 3.450

e : a å q ∗ � � ö Ð � I ³ . æ ç £ Ô ; b I ³ . æ ; Ç ÿ û ù   Bai and Perron× 1998, 2003Ø è ¤
° @ ã + ; c BIC Ë ü � · v / ÿ Yao× 1988Ø � ~ + ; d LWZ Ë ü � · v / ÿ Liu et al.× 1997Ø
� ~ + y

é 	 � v } . Z , � 2001 w p î , � � k � n Z Q R q i r S  w + , - 9

: � � Z 5 6 , q r � p n t s t � m n Z � � ² } J i  , � q r t s t

Z á �   © ë ì í ¿ � t y � i 2.199% Ë 1.382% p ¡ v Æ F m b , � � $

ì 3(b) Z � � � � ç ¯ , � 2001 w � ê , � � k � s t � . / 0 1 2   l Z

 � g � q r � � U { ; ; À � 2001 w � î Z > ? � ê ³ } 1 , � s t � �

/ 0 1 2   l 3 � , H � q r � � � i ! l 1 2 / 0 � Q R ä v

6.� ! " # $ ë ì í î ï ð ñ � �  ò ó

Ä Å � . Î ¥ E M1% M2 Ë M3 ° ± Ë - � Ï ï x À Á X Y _ ` , à á é ¸

C � ½ ê � , ® ¶ · � & ' ( ) æ Ö � x * + . / 0 , c   ¡ � Ó ô ý þ �

� þ * +  ! " # $ x _ ` � � m ï x X Y � , à á c N ² ® 3 4 1 2 ° ±

Î � � x . / 0 , ú x � » �   � Ë � » � � � x * + Ø � � / � X Y Æ

õ , à á � � c í 2.1 ï Î x ð ñ � . / 0 , 1 2 ° ± � r (5) Ø ÿ ó ¹ :

y∗t|t−1 = y
f
t|t−1 − êt,

r � x . / 0 , þ ¶ êt c X Ð r M1% M2 Ë M3 ° ± � E � m � , / � × Ñ

´ / ô � x Ò ï _ ` , � � Ô Å à á Î ¥ E ± M1% M2 Ë M3 ° ± q 1 2 .
/ 0 , � , à á � ¥ E � ² � x * + , - 1 2 Æ r , » ± / � * + , - AR 1
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A 9B � � 2 3 ´ 4 ö × Ø � Ù Ú

Y Z [
7 8 9 J 1986:Q4∼2000:Q4 2001:Q1∼2009:Q1

M1 M2 M3 M1 M2 M3

1
−0.301**a −0.339

(−2.093)b (−0.858)

FRt−1
−0.480*** −0.607***

(−3.160) (−2.908)

D+t−1
−0.398* −1.311***

(−1.895) (−3.717)

D−t−1
0.280 2.439***

(1.123) (3.543)

FRt−1 ×D+t−1
−0.492** −0.236

(−2.390) (−0.559)

FRt−1 ×D−t−1
−0.219 −0.317

(−1.485) (−1.439)

D1+
t−1

−0.170 −2.199***
(−0.517) (−3.701)

D2+
t−1

−0.501 −1.172
(−1.217) (−0.853)

D3+
t−1

−0.418*** −1.527***
(−4.796) (−2.963)

D>3+
t−1

−0.310 −0.452**
(−0.863) (−2.049)

D1−
t−1

−0.066 1.382**
(−0.238) (2.044)

D2−
t−1

0.100 1.166
(0.071) (1.177)

D3−
t−1

0.199 0.441***
(0.379) (4.178)

D>3−
t−1

−0.260 −0.417*
(−1.563) (−1.746)

FRt−1 ×D1+
t−1

−1.381** −0.122
(−2.313) (−0.076)

FRt−1 ×D2+
t−1

−0.067 −0.555
(−0.119) (−0.392)

FRt−1 ×D3+
t−1

−0.212*** 0.023
(−14.191) (0.048)

FRt−1 ×D>3+
t−1

−1.099*** 0.293
(−6.336) (0.865)

FRt−1 ×D1−
t−1

0.523 −0.824
(0.548) (−1.479)

FRt−1 ×D2−
t−1

−0.003 −1.201***
(−0.002) (−6.024)

FRt−1 ×D3−
t−1

−0.334 −0.273***
(−1.593) (−6.589)

FRt−1 ×D>3−
t−1

0.394* 0.162***
(1.703) (3.212)

R
2 0.203 0.193 0.202 0.266 0.418 0.597

e : u � 6y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

0.000

0.500

1.000
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1+ 2+ 3+ > 3+ 1 2 3 > 3

1986:Q4 2000:Q4
2001:Q1 2009:Q1

(a) k l m n o p q r p ã ä s t u è

0.000

0.500

1.000

1+ 2+ 3+ > 3+ 1 2 3 > 3

1986:Q4 2000:Q4
2001:Q1 2009:Q1

(b) v k l m n w x y z q w x | å ã ä s t u è

 3! + , - } ~ � � � � � / � 1 2 � � � 8 � � � � 3 ÷ ø ù ú û

2 ° ± � , 14 U Ç � g h v � B � � b § ¨ ä , êt � � $ � @ § ¨ � � : 15

14 ò ï ð � U V ; � Ü � ³ Í Ä Å õ Ï � þ ´ Ï Á ü . ' , ý þ ô � � � � × 2011Ø � ~ + � 4
� B ÿ Ä Å � Z ï ð ; � 3 � � � � � × 2011Ø y

15 Í ´ µ � f � v � � , ÿ ô eAR(1) ^ eAR(2) ï ð � � � Y ¿ U , 4 � Y ¿ ø Ô î á Ú $ % & ,
9 Û ® � ñ Ä Å � , � � ô $ 	 � Y ¿ � ï ð , 9 ò ´ µ 8 � 
 ¹ $ ó 	 � Y ¿ � ï ð · Ó < ¬
) y
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eAR(1) : et = λet−1 + εt;

eAR(2) : et = λ1et−1 + λ2et−2 + εt.

E E " B p ) , � � � % & � ¸ Z g Box-Jenkin � � ª ¬ § ¨ i , e f f .

� � v w x yt W ¦ ! J ARMA § ¨ � � g h , © § ¨ × yARMA(p, q)Ø ª ( s

@ :

yARMA(p, q) : yt = c+
p

S
i=1
φiyt−i +

q

S
j=0
θjεt−j , (10)

© ä , ] ! K î � � (p, q) = (3, 2) � $ AIC× Akaike information criterionØ t

BIC ' ( v d { � ë Z � , B § ¨ � e f e ¤ {yt} ª ¬ d �  ] ^ < ! d

t Q R d , � 3 \ � � � � � k j ¤ � Z Q R � � v

6.1¹ � � � � �

/ � Ò ï � . / 0 , 1 2 ° ± � % � * + , - AR 1 2 ° ± � Ë � Box-Jenkin

è u ã ä ° ± � » �   Ö × Ö { , à á ¸ R2 â / ° ± » �   Ö × { x p ç

Ý < � � � , » �   � ç ¬ u / 1986 p í 4 ½ Á 2009 p í 1 ½ � 16 � ¢  10

j ¬ ¯ ¢ � § ¨ } . 2 p R
2

d  ! , j � g Q R S T � b § ¨ i a � � �

¸ g Box-Jenkin � � ª ¬ § ¨ i v 
 8 H I , u ` � R
2

] ¿ Z M1 § ¨ , © d

� y i 84.284%, g yARMA(3,2) * y # 7.513%v Æ F m b , A � � � F � g

h g q i r S � b § ¨ i t g Q R S T AR � b § ¨ i Z y ¨ � < !  � ,

� w eAR § ¨ ² y i 86% � � , À ° ± # 9 : � ç � � � Z Q R q i r S

p M3 § ¨ _ � y F � , © < ! 4 l f � � v , i 89.313%v � � � F � � ì

4 ä � ¯ � � v x ´ � d � � � k Q R d t M3 p < ! d Z � � ª ¬ v m �

16 Í � 8 � � A ( / � , � � � � × 2011Ø � � ³ � � Z ï ð M 
 k S D A Ã à á ó � Ä Å � , y
ÿ ô � � � � × 2011Ø � � , ö � � J � s u ï ð ÿ 232 , � � ; Ô � ³ 9 7 , ´ µ Ú � @  ! ·
ã Ï Á Ë Ì � � Z Ô ; þ ¬ A � Ä Å Æ , 9 ò · Ã Þ B ß ( · ) õ U V ï ð æ × M1G M2 þ M3Ø
^ � � � � × 2011Ø � , ö � � J � s u ï ð � ¹ Ó < , ´ µ z � / Õ * P B ® � ñ Ä Å � , � |
î N È P V ^ � � � � × 2011Ø Ï u , L " 2006 W � 1 ø Â 2009 W � 2 ø y 9 Ï ¬ A � ® � q :
¯ N È � ^ � � � � × 2011Ø Ï u 9 # $ Í 2009 W � 1 ø y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

A 10B � � % & � � ' ( × 1986:Q4∼2009:Q1Ø
) * ) * + � R

2

A. , - . P / 0 ) *
(a) 1 2 3 . / 0 ) *

M1 ŷ∗t|t−1 = y
f
t|t−1 − [−0.301− 0.568FRt−1] 0.84283

M2
ŷ∗t|t−1 = y

f
t|t−1 − [ −0.750D+t−1 + 0.917D−t−1 − 0.423(FRt−1 ×D+t−1)

−0.459(FRt−1 ×D−t−1)]

0.85235

M3
ŷ∗t|t−1 = y

f
t|t−1− [−0.580D1+

t−1 + 0.299D1−
t−1

− 0.737D2+
t−1 + 0.067D2−

t−1

− 0.979D3+
t−1 + 0.257D3−

t−1

− 0.351D>3+
t−1 − 0.325D>3−

t−1

− 1.961(FRt−1 ×D1+
t−1)− 1.293(FRt−1 ×D1−

t−1)

− 0.488(FRt−1 ×D2+
t−1)− 1.312(FRt−1 ×D2−

t−1)

− 0.096(FRt−1 ×D3+
t−1)− 0.301(FRt−1 ×D3−

t−1)

− 1.033(FRt−1 ×D>3+
t−1 ) + 0.192(FRt−1 ×D>3−

t−1 )]

0.89313

(b) , - . P AR / 0 ) *
eAR(1) ŷ∗t|t−1 = y

f
t|t−1 − 0.633et−1 0.86927

eAR(2) ŷ∗t|t−1 = y
f
t|t−1 − [0.774et−1 − 0.242et−2] 0.87413

B. Box-Jenkin 4 5 6 7 ) *

yARMA(3, 2)a yt = c+
3
S
i=1
φiyt−i +

2
S
j=0
θjεt−j 0.76770

e : a Box-Jenkin Ç È É Ê ï ð yARMA(p, q) ö Ð 8 U N Ô (p, q) = (3, 2) û : ; AIC þ BIC ö s
Æ 9 u : V y

M3

15

10

5

0

5

0

090287 88 89 90 91 92 93 94 95 96 97 98 99 00 01 03 04 05 06 07 08 10

 4! " # $ % & ' ( ) * + , - 1 2 ) . ; < M3 = > )
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¸ ¹ x � ÿ , À à á × × À ½ Ô ? & ' � w � 
 ] ò 1 2 ® ¶ · é × x * +
. / 0 , ú , � 1 2 ú x * + Ö × Ä § ¨ © ð s À � Ä | ® ¶ · ¾ ¿ ± * +
Ä ± u , ß ´ / � o  ! " # $ x À � Ä �

6.2¹ � � @ º »

Ó ú , à á Ò ï ® ¶ · | � � ø y ° ± Í Ù  ! " # $ x » � � * + Ø � �

W » � � * + Ø � x � þ ¬ u / 2006 p í 1 ½ � 2009 p í 2 ½ � à á I J

A o Þ × recursive schemeØ Ô ã þ ¶ E ¼ y ° ± � Ù v x » � � ² ½ - * +
Ä , � � , yARMA(p, q) x Þ ú ¬ � (p, q) � I J A o Æ r Ô ã r AIC | BIC

Í � , u m ¼ y * + è 	 Î è E x Ó Ú ° ± Þ ú ¬ � é × } Ã � Ø 11 � B ¥

È º E � þ ¬ u    ! " # $ x À � Ä % ® ¶ · x * + Ä ¸ Ë Ô A o Æ r

Î Ô ã  q x ø y ° ± x * + Ä � � m ± � , à á Ö ä E � ? @ A � × 2011Ø
. 2 � Ó Ú x * + , - ´ � ° ± ± * + Ä ¸ f Ò ï � ó - Î � , � á Ó Ú

� * + ´ � ° ± � � � ² ³ * + , - x Þ ú ¯ ± � , Ö _ � � C � � t  !
� � Î Í " x Ï � � Ü D Ý , u m W ° ± x ´ � * + 8 D é × � J � Î Ñ

é K � x ® E � Ç L � Ø � ¹ B ¥ � ä E ¸ * + Ä � Ù s À � Ä Î � � x

MSE | MAE â / * + F } x p ç D Ý , ¸ Ë Ä Å MSE | MAE Î ¾ ¿ Ù v

x Diebold and Mariano× 1995Ø ä � � ¶ ç , DMS | DMA� W ä � Ò ì G Î /
® ¶ · | H è ¶ ç x ° ± x * + Ø � ² » � , ß Ù ¿ G � � / H è x ¶ ç °

± x * + Ø � Ø s ® ¶ · �

6 6 Ä Å Ø 11 Î È º E x _ ` , à á é ¸ ê � , r MSE | MAE * + F } p

ç D Ý q Ý , � Box-Jenkin è u ã ä ° ± � Î ¾ Í x * + Ä Ì ô ì Þ I J ®

¶ · x * + Ä , m � ÿ � ® ¶ · x * + � � Ñ ² � x < ~ { � , � Î � J x

® E � Ç L � Û ª s 9 I J  ! " # $ Í K ã ä Î L � x L M � � ² Æ � ,

Î Ñ x � * + , - 1 2 × ´ � Ø ° ± � Û L � � . / 0 , 1 2 ° ± � % � *
+ , - AR 1 2 ° ± � Ë ? @ A � × 2011Ø x � * + , - ´ � ° ± � , � Ø s

® ¶ · x * + Ø � , � � � ¸ � . / 0 , 1 2 ° ± � � x M3 ° ± Ø � Ó

Ú � M3 x » � � * + Ä Î  q x MSE× MAEØ / 2.128× 1.105Ø , ß ® ¶ · x

� / 6.059× 1.640Ø , � , - � � � 64.88%× 32.62%Ø ; ß Õ , M3 * + Ä Ø � Ö

Ò ? @ A � × 2011Ø x ° ± ¥ M � 39.49%× 15.33%Ø � � � , g h i j Diebold
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A

11

B
N
O
P
�
�
×

20
06

:Q
1∼

20
09

:Q
2Ø

Q
R
S
T
U
V×
W
X
Ø·
¸

B
ox

-J
en

ki
n

ã
Y
Z
[
·
¸

\
]
^
�
�
 
Q
R

_
`
a
S
U
V
·
¸

Q
R
S
T

A
R

U
V
·
¸

yA
R

M
A
(p
,q
)

M
1

M
2

M
3

eA
R

(1
)

eA
R

(2
)

b
c
d
e×

20
11

Ø

A
IC

B
IC

20
06

:Q
1

4.
97

0
5.

06
0

5.
64

7
6.

06
5

6.
27

0
6.

05
7

6.
21

1
5.

30
0

6.
74

7
6.

74
7

20
06

:Q
2

4.
92

0
4.

92
0

5.
40

0
5.

79
9

6.
05

9
4.

86
5

4.
62

0
4.

36
0

4.
70

3
4.

70
3

20
06

:Q
3

5.
45

0
4.

39
0

4.
76

3
5.

14
4

4.
72

3
4.

39
0

4.
40

3
4.

93
0

4.
56

0
4.

56
0

20
06

:Q
4

3.
91

0
3.

15
0

3.
40

5
3.

78
6

3.
27

2
3.

79
6

3.
89

2
2.

15
0

6.
05

1
6.

05
1

20
07

:Q
1

3.
84

0
4.

03
0

4.
34

4
3.

84
7

3.
80

7
4.

49
4

4.
41

0
3.

59
0

4.
82

6
4.

82
6

20
07

:Q
2

5.
49

0
4.

40
0

4.
69

5
4.

21
0

4.
26

3
4.

28
5

4.
15

6
4.

28
0

3.
45

1
3.

45
1

20
07

:Q
3

7.
02

0
4.

47
0

4.
88

8
5.

26
3

5.
28

6
5.

13
1

5.
25

1
5.

08
0

5.
42

6
5.

42
6

20
07

:Q
4

6.
35

0
5.

43
0

6.
15

6
6.

54
1

6.
60

9
7.

00
4

7.
07

9
5.

95
0

8.
29

7
8.

29
7

20
08

:Q
1

6.
25

0
5.

13
0

5.
31

6
5.

71
4

6.
04

0
5.

69
0

5.
40

0
6.

09
0

7.
04

6
7.

04
6

20
08

:Q
2

4.
56

0
4.

57
0

4.
88

2
5.

28
2

4.
80

9
5.

25
5

5.
22

6
4.

65
0

5.
11

3
5.

11
3

20
08

:Q
3
−1

.0
50

3.
04

0
2.

98
3

2.
66

1
1.

86
8

3.
03

4
2.

88
3

2.
58

0
4.

17
9

4.
17

9

20
08

:Q
4
−8

.6
10
−1

.7
30

−3
.9

28
−3

.3
75
−1

1.
95

6
−4

.2
16

−4
.6

50
−4

.3
10

−1
.2

46
−0

.4
88

20
09

:Q
1
−9

.0
60
−6

.5
10

−9
.8

65
−9

.6
55

−8
.3

82
−1

1.
25

8
−1

1.
23

4
−1

1.
93

0
−9

.3
54

−1
0.

71
7

20
09

:Q
2
−6

.8
50
−8

.5
00

−9
.1

37
−9

.4
24

−7
.8

58
−1

0.
11

5
−8

.8
08

−7
.1

00
−8

.4
25

−8
.9

34

M
SE

6.
05

9
3.

70
9

3.
98

6
2.

12
8

4.
31

9
3.

52
7

3.
51

7
7.

50
9

8.
67

0

M
A

E
1.

64
0

1.
36

0
1.

35
8

1.
10

5
1.

56
5

1.
46

8
1.

30
5

1.
95

7
2.

14
5

D
M
S

−1
.3

27
*a
−1

.4
23

*
−1

.5
78

*
−0

.8
50

−1
.1

61
−1

.2
73

1.
33

1
1.

73
9

(p
-v

al
ue

)
(0

.0
92

)b
(0

.0
77

)
(0

.0
57

)
(0

.1
98

)
(0

.1
23

)
(0

.1
01

)
(0

.9
08

)
(0

.9
59

)

D
M
A

−1
.3

09
*
−1

.1
78

−1
.7

33
**

−0
.3

05
−0

.7
05

−1
.4

40
*

1.
19

0
2.

35
9

(p
-v

al
ue

)
(0

.0
95

)
(0

.1
19

)
(0

.0
42

)
(0

.3
80

)
(0

.2
40

)
(0

.0
75

)
(0

.8
83

)
(0

.9
91

)

ê

:f
ò

7

409



403H: 2012/10/05 09:10 AM page:410


 � � 8 40 : 3 (2012)

and Mariano× 1995Ø k l m i n DMS o DMA p q r s t , u v w x y z {

| } ~ � p � � } ~ � � � � � × 2011Ø � � p } ~ � s � � � � i � p �

� � � , � � � � � M3 } ~ m i n p p � x � � � � � � � , x   ¡ ¢ £

¤ k � v w x y z { | } ~ � � � � ¥ p ¦ § ¨ × robustnessØ , © ª « ¬ 

® ¯ � ° ± ² ³ ´ µ ¶ · , � £ x ¸ ´ µ � � � ¹ º » · � ´ µ ¼ p � « �

£ x � ½ ´ µ × 2001 ¾ ¿ 3 À Á 2009 ¾ ¿ 2 À Ø ; ¯ £ Â x ¸ � ½ ´ µ Ã Ä

Á w Å Æ » � Ä p Ç È ¶ · × 2006 ¾ ¿ 1 À Á 2011 ¾ ¿ 2 À Ø � É ° ± ´

µ ¶ · p Ê Ë ¹ º q r Ì Í Î , M3 } ~ ´ µ � p � � Ï Ð � � � i � p �

� : Æ ´ µ � ¹ º ¶ · x Ñ Ò » , M3 p MSE× MAEØ z Ó � Ô � i � Õ �  

43.98%× 23.19%Ø ; Ö ´ µ � ¹ º ¶ · x × Ò » , MSE× MAEØ z Ó � Â Ô � i

� Õ �   58.54%× 33.56%Ø � 17

E E « � � � Z   � g h � � ,  ! � � j ® ¯ Z Q R q i r S Z � b § ¨

� ° ± 9 : � � Z � � � î , � ´ � Z y ¨ ) Q R � � � [ ^ Z  � v F I

p , � � � 3 \ � ² 
 � Ø � K " � � ï � U ] W Y v q N é O � � è � �

k Q R , H � \ � � ¢ � � k v � Ù M + j ¤ � t � q Z z ä { | ` � � �

} ` | � � � # ¸ � � ~ � � Z F � ê | � � ê Q R d t © ´ � d � � W

Y ¯ h ^ Z Q R d v

7.� Ú Û � Ü Ý ú û Þ Û

� � . � , à á _ � * + � x * + � . / 0 , � | � & ' ( ) � ¾ ¿ � ² y

� x X Y Z Í , Ô � æ m Z Í X Y ³ ´ x  ! " # $ * + Ø � � à á x À Á

_ ` � ÿ , ® ¶ · � � Ù & ' ( ) � w � x L M ª v } Ë ß e " * + , -
� , � & ' � � è ¬ Ö ' u æ { © � ß � þ  ! " # $ ; ß �  µ s � � ¬

ý þ " # $ x Ë u � ª � q Í s æ { © � Ë Ù L M ª v æ { , ÿ s û ü ¬ ý

þ x Ë u � q Í ª v } Ë � æ { ¨ � § y . / 0 , � ß Ï �  µ x * + |

® ¶ · x * + ª � t � ¢ ® ¢ Ñ x ^ Ü , ÿ � Ù s ® ¶ · , �  µ x * + u

/ ´ � ® � x . / 0 , à ³ ß   ¡ � * + Ä ï } < ~ � � m ± � , à á Ö ê

� , ® ¶ · x * + � 2001 p - ú ¬ Ñ � À ª x ÷ � , 2001 p ± ú * + . / 0

17 ¬ ô 8  ® S ¯ � , ´ µ Í ò ° $ á Ê I õ y
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Ù Ú Û Ü Ý Þ ß à á â ã ä å æ ç è é ê ë ì í î ï ð ñ × ò ó ô , õ ö ÷ Ø

, � d ´ / � Ñ Õ # $ ï ª x * + , - � w � Ó ú , à á � æ Î ¾ ¿ x � .
/ 0 , 1 2 ° ± � , 1 2 à á Î � � E ® ¶ · x . / 0 , Ô N ß ¥ E 1 2 ú

x  ! " # $ * + Ä � � � , 1 2 � & ' ( ) æ Ö � ¼ ² µ ¶ é × . / 0 ,
x M3 ° ± Î ¥ f 1 2 ú x * + Ä Ø � Ó Ú , � _ ` ´ C � Ø s ® ¶ · * +
Ä Ë ? @ A � × 2011Ø I J ª ç L M ß ¾ ¿ x Ó Ú ´ � * + � r s à á x X

Y Z Í 9 h * + Ì Í x * + Ä ã ä Æ é á â , u m à á � / , � . Î ¥ E x

X Y Z Í v é â / 	 
 � s N .  ! * + è x � ² ¯ � è é �

6 6 Ï ß , � s  ! * + 	 
 � â � , � . Î ¾ Í � . / 0 , ° ± � x 	 


Æ Þ s Ñ � ã Æ � � ¸ ¹ à á ¥ f ² " ä Þ f ú 
 � � 	 
 4 � � ¢ £ , �

. Ù s * + , - x q ; , 9 å � s é × x Ç / � È x u � Ë u þ + ° ± è é

ß e " x * + } < ~ � � � � x * + . / u � � , � Æ � � � L M � � � �

� L M q ; é × E � � � � � é × � e " * + , - � ª x Ë u � r s � .

° ± ¾ Í 9 I J * + , - Ë � 1 2 § y � � q æ ç . / 0 , � d , ú 
 	 


� � � é ¸ a b ¾ ¿ ² y ´ / � Ì È � Õ ì � Î Ñ � � u � x � . / 0 ,
° ± � � � ¸ N . X Y , Ô N ² ® ¾ ¿ À � é á â x * + ° ± � À Ï , ! }

' � ² y è é é � x ê ë � Ê � , � . Î ¾ ¿ x � . / 0 , ° ± � s s . /

� õ J x Ù » ± x � MSE � � � � � � � ¹ N . X Y | ¾ ¿ * + ° ± � Â

c � . Î ¥ x Z Í ¾ ¿ � � } Ù » � � � � � � � ¹ , ó Batchelor and Peel

× 1998Ø | Patton and Timmermann× 2007a, 2007bØ � , � � Ñ } Ã s � ì x _ � �

à á � / , ! » x ê ë � Ä � N ² ® ½ X Y 3 4 � � � , �   * + Ì Í �  
µ ¼ ½ x  ! * + ê ¿ x è 	 � í s ® ¶ · x ê ¿ è 	 , ë ¨ �  µ º v '

î Ñ ï ª x L M Ê � , ÿ � . � I J Ç L Ç J } Ù » � ä � x _ ` � D E ,

ß Ï ® ¶ · x ê ¿ è 	 ï ï , ÿ ® ¶ · Î Ç J x L M Ê � ª ß ï × * + Ú

q x  ! " # $ � ! � ² y � À Ñ ð x ê � � Ï ß , � . Î ¥ ° ± Ô ì Þ N

² ® � � E , �  µ � � ' u / ê ¿ è 	 í s ® ¶ · ß Ù � * + . / Ñ Î (

) � m ² � � s h ú 
 	 
 ¸ i N ² ® ½ Ò ¸ � Ó ú , o p q x ² " � s &
' ( ) ° ± 	 
 × ó Eusepi and Preston, 2011Ø c � ñ ÷ x * ¬ × shifting expect-

ationsØ � � å / & ' � w x ² n é × q ; , ¢ Æ  ! t � Ë | � x * + , -
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ABSTRACT

E E In this study, we propose a new approach to investigating forecasters’ behavioral

biases during business cycles via inspecting and analyzing one-step-ahead forecasting er-

rors. For Taiwan’s economic growth rate, the effects of optimism/pessimism and over-

reaction/under-reaction to the news on forecasts during the expansion and contraction

periods of real activity are identified in the proposed framework. Overall, our empirical

results discover that Taiwan’s government usually under-reacts to the news during business

cycles, and tends to be pessimistic, especially in expansions. Besides, these behavioral bi-

ases in the post-2001 period are much more significant than those in the pre-2001 period.

On the other hand, when comparing the government to the private sector in Taiwan, these

behavioral biases affect the private sector’s forecasts much more severely. Moreover, in

our in-sample and out-of-sample experiments, the forecast performance improves signifi-

cantly after correcting the identified behavioral biases of the Taiwan government’s forecast.

Because the proposed approach needs only time series data of forecasts, it is easy to im-

plement, and thus might be a good alternative to the existing approaches of economic

forecasts.
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