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ab c d B ^e# f g A B ĥ i ` j B k @ A B l 9J K m n (o p T U / 0

V W T U / 0 
 � A B 1q; r s 0 9t u (X YQ M v w x q; r s F GV

CUSUM y z { (o p / 0 | } ~ � 1w % � � 5�� Q R � � (W T U / 0 �

� � � 1y z { � � � � y z � � 6, (�T U / 0 � � � � � � � y z � � 5

� � # $ % 2 3 &' � � = T U V W T U / 0 l � � � 1S � (�= � 
 � ~ �

� � � % 1/ 0 � � � � �   ¡ � 3 ¢ 5 

����������������
 � 2 3 ^DE F G^CUSUM 

 



 
102    ������	
��	2007 � 12 � 

 

��������� �� �� �� �  

/ 0 _ £ 6¤ ¥ � ¦ h i § � ¨ �© ª " 0 _ (¡ « | ¬  ® � ¯ " ° !(

  ± ² ³ | ¬ ´ µ ¶ · z ¸ ¹ º " » ¼ (} _ ¼ ½ V ¾ ¿ } À � _ ?Á Â Ã (Ä

| } 1Å Æ ÇÈ ´ µ � ¦ É d ^� Ê � Ë | ¬ Ì r Í Î 5�¤ ¥ h i " � Ï

Ð Ñ | } Â Ò �Ó Ô (Â Õ Ö Ë × ¨ Ø Ù§ _ Ú Û (�Ü h i Ú " É d Ý Þ (Ç

È | ¬ ß # 1� à á l (â ` ã ä " ´ µ T U 51980 7 å æ ç è � ?é % å

ê " Y(/ 0 ë ì í b � î Á 1Z ï (ð ñ � ò ó * / 0 ô � (õ ö �÷ Â ø ù

À ú û (| } K B ü Á � � � ý 1þ > 5� _ � 1�� å ê � � � � � I ó *

/ 0 1| } K B V � - � 1ß � (ø � } / 0 ç ª �̂ ' � } 0 	 ç 
 � } %

" Y(� �  Â ø î � � ¡ � (� �D9- � Q Ð � w �̂ � � � ª̂ i � ½ Â

� V � : ª i T U � � / 0 1ö ½ 5 

� � ö � � � � � % ^?é % � � � (å æ � � I 0 ¾ �  � � ! (�

 " # � $ ` 9¾ % � � (� & � 1 ' _ | } ( ) h � L K (ø ü * � + , - �

1 . / (D0(�) � 1 1
 � 2 3 &' - £ 2 Â 3 4 55 � 6 6 * + / 0 2 3

� 7 1� � � v 8 � 9 $ &' (: ; � < ¾ » = > = / 0 
 � ¨ ? l N @(Ä A

> 9 B C D q; w % 1� � C(/ 0 D
 � ~ � Â E (� � F � 
 � ¨ ? , 1j

: ¢ G 5D0 � � � H! Theodossiou (1993) 1# $ % &' (À !q; r s

VARMA&' I J / 0 K 
 � w L ; " # $ M N (O 6 CUSUMPCumulative Sum ; 

CUSUMQ y z { R S / 0 | } J K 1Ö T w % � � (6�) � 1 1# $ % 
 �

2 3 &' 5 

 

 

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

    U : 12 3 � 7 v HV w x F G(; W X Y ë V ¾ 
 � A B 1S � �  I 0

� � 50% Z H ( ) [ \ (ø Â Ã 1
 � A B Ä2 � Z � V �  ] Á ^ _ � 1t

`(a b Â Ã Q c 5d e ¨ ¢ 1 f �̂ � 1I g ( ® 8 h (
 � 2 3 � 7 i

j ± � k l V J K N I m % » ¼ (à n 1
 � 2 3 &' o � p 



 
A Study of Dynamic Financial Predicting Model in Taiwan Banking Industry   103 

 

P1Q v w x S � F G&' p S � F G&' £ U : ° !N @ F q r s CX 9 t u

á !1 Z H (0Z H v w x P � � " y � » ¼ (zÄ { q � Ly � b | ö C

1 < y | ö (  �) S � } L(À !S � } L] ~ � � Â Ã S ; , = � � I

0 F q 5: ; = � � M � ¾ � 1� � (� H � � ¾ y S � H � � &' (Ü K

y � ) y ö | � 0 ¾ &' Y(ë � � Ä K ?� 8 1 | ö (� � S F ç , 5H

!0&' " � � Á pAltman (1968)^Sinkey (1975)^ � � �  (2002)@5 

P2QLogit F G&' pLogit9 8 ½ F G(&4 C6Ö T F � I 0 � � (! Logit

F G&' 2 � � � V � " ^ M � � Á pMartin (1977)^Collins and Green 

(1982)^Esphbodi (1991)^ � � �  (1990)^ � � �  (2001)^ � � � P2002Q

@5 

P3QDE F G&' pDE F GH N � [ � ¾ � � � x � Ï Ð | } ~ � 1
 �

m n (x P � � � = 1N F n f (ë K m L� 6N F 5O 6 K m n   F � É

¡ ¢ £   ¤ ¡ ¢ (O ¤ N F " ¥ � ¦ = @§ (̈ = © Ï Ð £ � 9T U Ï Ð 5

0ª (DE F GH * Á K � Ò � [ = 1m n ; ^ M N L � ¥ 1T U (̂ M �

� o West (1985)^ « * ¬  (1986)^�  3  (1997)^ ® � �  (1999)@5 

�v w x CUSUM&' � £ À !/ 0 " 
 � A B ' q; w % � � (�) # $

2 3 &' (_ / 0 | } ~ � d 
 � A B � % � ¯ � ¾ = � � q( ; � ° 3 ¢ 5

Theodossiou (1993) ± � z CUSUM&'  !� 
 � ² Ï 2 3 &4 56 1970 7 8

1980 7 ; ³ * , - 1 ´ â Ë µ ¶ _ C[ � 62 < ² Ï � $(  d Ï · � 197 < ¸

� � $ l 9 � = � � (  6 ¹ = ¨ º / ¤ ¨ º ^\ } á ¨ �/ ¤ ¨ º ^ W # » ¼ /

W # # ½ ^h ¾ / ¿ ¾ Ù} _ ¥ À / ¤ ¨ º @ k @ 
 � w L�Ð &' 5 ± � (ð =

² Ï � $ V ¸ � � $1
 � » ¼ (  I ��Ð CUSUM&' (J Á � W ¾ < � $

1 CUSUM](O À !� � � � � � &' 12 � �  5�� Q R � � ² Ï � $ V

¸ � � $1
 � » ¼ Á � e t u (� CUSUM &' Á ¥ ¸ f � 12 � �  5

Theodossiou and Kahya (1999) 6 ³ * 1974 7 8 1991 7 ; 72 < � � Â _ V 117

< ¸ � Â _ I 0 # $ % 
 � ² Ï 2 3 &' 1�� F G5  z # $ % 2 3 &' V S

� F G6Ë Logit&' I 0 A Ã (Q c Ä 9# $ % 2 3 &' Á Ã E 12 3 K R 5 



 
104    ������	
��	2007 � 12 � 

 

* + # $ 2 3 &' 1 ^ M � � Z ì ( o Å ¾ Æ  (2002)  ! Theodossiou 

(1993) 1v w x CUSUM # $ % &' (�) * + / 0 2 3 � 7 56 41 < � * /

0 l 9� � � � (À !DE F GH Ç [ � \ ]A B È̂ ¥ A B }̂ _ É !B ^a

b c d Ùh ª A B @ k y ä w 1
 � w L5O À ! & k y 
 � w L I 0 / 0 J K

N I ( x P y � / 0 1   F V Ê Ë , S F / 0 1| } ~ � @§ ( Ê Ë � X Y D

Ù E@§ 1/ 0 � l 9T U / 0 5�� Q R � � # $ % 2 3 &4 � �� � | é /

0 | } J K 1Ö T w % � � = T U ÙW T U / 0 Ì � � � 1S � (�� � } á J

K � % 1 U : Í Î ë � ¡ « 3 ¢ 5�  Ï  (2003) � 6q; r s CUSUM 7 J Z

H V EWMA 7 J Z H 9 Ð Ñ (�Ð Ò Ó , - Ô Õ � $1# $ 
 � ² Ï &4 5Ö

× Ø  (2003) F � z CUSUM &' V EWMA &'  !� 
 � ² Ï 2 3 &4 5�

� Q R � � ( ² Ï � $ V ¸ � � $1
 � » ¼ Á � e t u (� CUSUM &4 V

EWMA &4 1� � ¼ Ù ^ _¥ (ø = � ² Ï � $ � � 1 Ú Û ¸ �÷ (CUSUM

&4 1 Ú Û ¸ ¥ � EWMA&4 (: ; CUSUM&4 � Ã U : � � � 
 � ² Ï �

$5 Ü Ý Þ  (2004) z CUSUM&'  !� 
 � ² Ï 2 3 &4 5�� Q R � � (

Õ Ü !
 � w L � �Ð " CUSUM &4 ÙÜ !
 � V # É Q Ð w L � �Ð "

CUSUM&4 � � � � ² Ï  ß b f � 12 � � 
 � ² Ï � $(�� � S � B Ù

9 100%5 à Ä£ � À # É Q Ð w LY� �Ð " &4 ( - * 6� I 
 � ² Ï 2 3

&4 12 � �  5� á â  (2004) 6q; r s CUSUM 7 J Z H V EWMA 7 J

Z H 9 Ð Ñ (�) * + / 0 2 3 � 7 5�� Q R � � CUSUM&4 V EWMA&

4 Ù ± � 1 1S � �  5 

| é ^ M � � o p * ã p̂ Ã � Ä ä 9 $ 2 3 � 7 (# $ % 2 3 &' � � å

æ Ã j : ; 1¨ ? (6 Ã ç F 1¢ G V Ö T 1 è é m n (, = � � � " � � 1|

} J K Ì � M l 2 � (�W V � 6b ¾ : 1w LI J � ¾ : 1~ � 5D0(H!

# $ % 2 3 &' Â ø � � ê ë T U � � 1 ì � (ü * 6O P y z í � , ¨ î ï q

© � 6 ð �(�� ¨ î � | } ~ � � % 1q > 5 

 

 



 
A Study of Dynamic Financial Predicting Model in Taiwan Banking Industry   105 

 

�������� ��� ���� ���� ���� �  

1. � � � � 	� � � � 	� � � � 	� � � � 	  

D ñ b * + ò Á ó � / 0 Ó Ô 1� ô (D0 À !DE F GH (?
 � A B

C(õ � ä w ë ö w L(J Á , - . / 0 L M   F (I �S F @§ (l 9F q T

U / 0 V W T U / 0 1O P 5DE F GH ÷ � ¾ | w LC(Á ø Ã DE h � (�

W y w Lù D ú Á ø Ã DE ª ( û ± Á � » DE 5&' * ü � 9p 

nknknnnn fffX εθθθµ +++++= L2211  

ÄC �
�f ,,1 K £ ø Ã DE (9 W ¾ y w L X � ø Á (�

�
ε 9 � » DE (Y

Á � ý n y w L
�

� C þ � Á 5
��

θ 9 ý n y w L
�

� � ý � y ø Ã DE
�

� 1D

E � � 5 x P Kaiser (1974) 1 è > ( * § � � � � ¼ x L (Kaiser-Meyer-Olkin 

measure of sampling adequacy�KMO) ]1� � ¨ î ¨ ? £ � � M I 0 DE F

G5o R KMO] 	 � (; w L ; 1 ø Ã DE 	 v (	 � M I 0 DE F G5¾ ¿

, 
 (_ KMO] � � 0.5q(̈ ? Ã Â � I 0 DE F G5� ª (ü * § Bartlett

�  ð � 1 7 J x £ � f � e ( ¦ = £ � � M I 0 DE F G5 

� � � 6 SPSS 7 J � ö I 0 DE F G(6 v ` � F G , õ � DE ([ � »

� ]� � ¾ 1� Á DE (  H X � w u L H = DE � � I 0 � � (" YI 0 É L

1 � J V � õ (6 K DE 1 ë ö w u � ¤ w u " � F A � 6 � õ Y1 ë ö w u (

�   " ] ; 9m n É L5D9 K 
 � w L1L]S ; Â Ã (D0 I 0 n f % 1�

r Ü Ä± Á * � ¼ 5�9 � � Ý � � ]ÇÈ (_ n f % w L] > 3(� � � � F �

_ n f % w L] < -3(� � � µ F 5X Yz m n É L � 6m n F L� ¤ ( ; *

  / 0 L M N F 5£   W < / 0 1L M N F Y(O £ Á � Á / 0 L M N F 1 ¡ ¢

L n̂ f t (z¡ ¢ L F � � ú 0.5̂ 1.5 y n f t ( / 0 S F 9 A^B^C^D^

E k y @§ (60Ì 9S F T U V W T U / 0 1O P 5 

2. 
 � �  � � � �
 � �  � � � �
 � �  � � � �
 � �  � � � �  

P1Qm ! ö ¡ ¢ L ð = p9 ê ë T U / 0 V W T U / 0 ; 1 K @ 
 � A B £ �

Á � e 1t u (D0 � � � H! " ! L7 J H C1 Mann-Whitney-Wilcoxon

ð = H , I 0 m ! ö ¡ ¢ L1ð = 5 



 
106    ��������	
�2007 � 12 � 

 

P2QV x ð = pÜ !¡ � ADF (Augmented Dickey-Fuller) V x ð = H (� &4

C � À q; r s ë ö w L " # Y: 1w # ]($ % & { ' t @ tε * � º ß ?

ó ^ M ° > 1T U (Ü ( t @ ) § * + , � �  (White Noise Process)5 V x

ð = 1 ñ 1� � � = q; r s 1õ M Í X (� = w L1q; r s õ M Í X "

Y( þ � � � � _1&' (6 ¨ = © w L1q; r s £ � ± Á = $ ¼ ½ 5 

 

3. CUSUM � �� �� �� �  

P1QCUSUM y z {  

CUSUM y z { (� � � Ò Ä ä y z { Y $ % ´ � CX Y - ´ � { , � ¡ «

1¢ G (B C õ y { , K > r s ¼ w % " A > 5CUSUM y z { Â Õ è � _ : 1

L](  Ö T b : 1 ¨ � ]l 9_ : 1 ¨ � ](: ; z õ y ´ â � � � ¡ « 1¢

G õ M � , (  ` ¾ % # $ % 1ð = &4 5CUSUM1 Ð � J Á Z 4 9p 

∑
=

−=

m

i

im xC
1

0 )( µ  

ÄC ix 9 i y � � ¡¢L( 0µ 9 ´ � ¡¢ 1 ñ n ]5m9� � L( mC 9m

y � � " Ö T Ù (.$%/ ¾ � s � � � ¡ « 1 ¢ G (�� � � ½ w # q ^ _ Ú

Û5 _ � � 1 mC ] ¯ � � ½ y z í í ]q( » � � 6 ð �   H � � _ 0 1 a

� " 5 

P2QVARMA � �  

z / 0 1 | } ~ � ñ 9 ¾ yº � ( � ½ » � ñ 9 
 � A B ( ) Y À !

CUSUM y z { , k " Äw % � � 5Â � r s ¨ ? 2 � 3 " ? ó ^ M 1 ÷ � (ø

o R 
 � A B ± Á ? ó ^ M 1 » ¼ (2 z ¨ ? � � ¾ y � _ 1 q; r s VARMA

& 4( 4 5 1 r s ? ó ^ M ¼ & 4% (6 Ü ' t @ ^ 6 � ) � ) § à $ ¼ ÷ � 5 

(1a) Ë (1b) 4;9 � � Y 1 VARMA & 4p 

( ) ∑∑
=

−−

=

εΘ−ε+µ−Φ=µ−
q

1s
st,ist,ihkt,i

p

1k
kht,i XX                     (1a) 

( ) ∑∑
=

−+−
=

εΘ−ε+µ−Φ=µ−
q

1s
st,ist,ikm,fkt,i

p

1k
km,ft,i XX                  (1b) 

( ) ( ) ( ) 0and,0 s,jt,it,it,it,i =ε′εΕΣ=ε′εΕ=εΕ  



 
A Study of Dynamic Financial Predicting Model in Taiwan Banking Industry   107 

 

stor/andjifor ≠≠    m70,1,2, …,S 

����, j71 , 2 ,…, N    and   hf NNN +=  

tiX , £ y � / 0 
 � A B ( hµ ^ mf ,µ F � 8 ü W T U VT U / 0 1 
 � w L

¡¢](Φk�Θs F � ü � ARV MA � � 1 N L � � (εi,t9 * + , ' t @ ( : 9

]=0( ø w u � � =Σ)(m9 ² Ï  ß b 1 : L( fN 9T U / 0 < L( hN 9W

T U / 0 < L( ji ≠ � st ≠ ( ( ) 0' ,, =sjtiE εε ü � ' t @ �Â Ã / 0 � Â Ã q; "

; £ Â ^ M 1 5D 0 (* 6 z � � Y " & 4 + À CUSUM & ' I 0 y z 5� 9 D

Ü w L�A Ã , Á ^ Ã 1 Ð Ñ � = (Theodossiou (1993) ÷ � T U | � VW T U

| � 1 ' t @ ø w u L � � ^ Ã (; Σ=Σ=Σ fh (6 ; � 2 3 & 41 � Ð 5 

P3QCUSUM & '  

CUSUM & ' £ ¾ % Ö T 1 è < (CUSUM F L ( t,iC ]) 1 , í ]9 0(=

W T U / 0 � ÷ (� 2DhZEK t =< 1 = > � (W T U / 0 1 Ö J CUSUM

F L � � ? # � @ A , í ]1 Ï B 9 15_ ¾ / 0 1 
 � = > � % q( tZ ] z µ

B ú   � � K]( 0 q t,iC ] z µ Ö T � ] C / � � ² Ï í í ] -L5 t,iC 9 ý i

< / 0 ý t : 1 CUSUM ]( t,iZ 9 ý i < / 0 � ý t : 1 Z ](D^K 9 D �

CUSUM & 4 Ú Û ¸ 1 à L(-L9 ² Ï í í ](_ ¾ Â _ 1 Ö T CUSUM]� �

² Ï í í ] -Lq(� ü � © / 0 
 � = > i | E À ² Ï Ê � 5 

CUSUM ]1 J Á Z 4p± � z  (4) 4 0β  V (5) 4 1β  8 À  (3)4C £  

t,iZ ]( O z W ¾ < / 0 W ¾ : 1 t,iZ 8 À  (2) 4(� 2DhZEK t =< (D]

é (6) 4C £   (;* £ � W < / 0 W ¾ : 1 CUSUM ](W T U / 0 1

CUSUM ]µ � A � 0(� _ ¾ < / 0 1 CUSUM ]� �  -L ]q(µ F ¨ = 9

T U / 0 5 

( ) ,L0,KZCminC t,i1t,it,i −<−+=
−

 

for K, L > 0  and  t71,2,0…                               (2) 

,XXZ
p

1k

q

1s
st,iskt,ikt,i10t,i 


 εΘ+Φ−β+β= ∑ ∑
= =

−−
                    (3) 

 



 
108    ��������	
�2007 � 12 � 

 

( ) ( ) 1

1
,0 2

1 −

=

Σ
′



 −Φ−−−≡ ∑
p

k
kfhkfhD

µµµµβ ( ) ( )
 µ+µΦ−µ+µ ∑

=

p

1k
k,fhkfh

     (4) 

 

( ) ( ) ( ) 1

1
,1 1 −

=

Σ
′



 −Φ−−≡ ∑
p

k
kfhkfhD µµµµβ                         (5) 

 

( ) ( ) 1

1
,

2 −

=

Σ
′



 −Φ−−≡ ∑
p

k
kfhkfhD µµµµ ( ) ( )

 µ−µΦ−µ−µ ∑
=

p

1k
k,fhkfh

   (6) 

�4�� � � � � K�	 L� 

Theodossiou (1993) 
 � �K��  � � 2DhZEK t =< �� � K�� 

� � �� � � � � � � D�� � � � � �� �  ! � " � # $ % & ' � � � (

) * + , -. / L�( 0 1 K�� 2 3 4 5 2 �6 K�7 � 8 L�� 9 : �;

<�= > ? @ A � K�B C � � L�-D K�� � B �E F = G H �" � I J

% & ' K	 $ & ' K� CUSUM��L B M N O P � % & ' K	 $ & ' K� Q R

� �S � L�� � � . T - 

 

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

1. �������������������� 

�1�% & ' K� U V  

W X ' KY Z [ \ % & ' K] ^ _ � � V �6` ' KY \ % & a b c d � e

 f g �h �i j k l m n � � o �p�q � � % & ' K-�a�' KY r s t u

f e � �v � w x ' K\ y G z { | � � � } ~ � �� � ' K� � � � � � � c

� B �� 0 � � ' K} ~ G z 	 � � � � � � ��e � y Q � �T -[ � Q � �

T o �� � � � c � p� h � � � � � � �� a b c d � Y � � � Q � �T ��

N � � � �   ¡ � ¢ c -�b�' KY r £ t � f e � �v ' K;¤ ¥ ¦ § ¥ ¨ n

© 1 ª 3 �� N « ¬ y � ¥ ¦ J  ® ¯ ° ± ² ³ � ´ � �� � � � c � � µ ¶ ·

¤ Z � � ¸ ¹ º· » y � ¼ ¤ ¥ º½ ¾ ¿ � ¦ À� º¦ � y Á Â Ã � Ä Å �Z �

� Æ J � c � � Ç y � È ± � É � -�c�' KY r £ t s f e � �v ' KÊ  Ë G

= u � � � o �y Ì Í ¦ ¿ Î ± p� Ï Ð � � � � c � -� � � � c � \ i J Ñ

� m Ò � ' K�� � � Ó y Ô Õ G = ÖË � [ � Ô Õ G = o �pµ ¶ · ¤ � - 



 
A Study of Dynamic Financial Predicting Model in Taiwan Banking Industry   109 

 

�2�% & ' K� × Ø �T  

= > ? Ù Ú � � ¯ ° { Û Ü Ý � Þ ß G H à á â ã �M G = � Õ � ºG z ä

åº� ¹ N æ ºç ² � º} ~ � ºè é ê Û � ë ì í �C î ¡ ï ð � �ñò ó 


��M ;ô � õ Y \ ' Kö K÷ ø à � -ù ú ûà � ü ý E þ� � � ï AºBº

CºDºE � á � �ù à á ü ý � � D DºE á � � ' K× Ø � % & ' K- 

 

2. � � � 	 
 � � � �� � � 	 
 � � � �� � � 	 
 � � � �� � � 	 
 � � � �  

�1�> ? � ��= > ? � M 1999ûr 1	� 2004ûr 4	�ñ 24	 � G H �

> ? � �-4 þ 
 � R � ¤ ' K	 � � � ¤ ' K;�   �  � � / 2002 û

1� 17 � k è -;<�þ 
 � R � ¤ ' K� F = � � � 1995ûr 3	� 2001

ûr 2	Ö� � � ¤ ' K� F = � � � � 1995ûr 4	�� X 2001û 3	- 

�2�> ? F = � = > ? � Ã M = X ¡ è � ' K� > ? F = � � � ; � ï a b �

� Ü Ý 4 k è � ' Kº � ø � 4 k è � ' KB �> ? F = � � 1 I � �ñ

31 � = X ' K 

� � 4 � �D  !  ! � � � F = � �� " # e  º! $ % & � ' \ ( � �

M � � % & ' K ' \ ) � $ % & ' Kö K ' \ �* + F = � � , # - .  ! � �

J / 0 � O P N æ -= > ? E � ' K 24	 � 1 2 �3 # 4 5 % & 	 $ % & '

K�L B 6 Î y � 7 § ¥ � �� �8 l 9 : � ; < �̀ 4  d ~ $ 3 = >  ! -

;<�= > ? Ù Ú ;ô � õ Y à � ü ý ? 5 u � % & ' K�C M e  º! $ % &

� ( � ' \ £ � $ % & ' K] � � � F = -@ A �x , � k è � þ 
 � R � ¤ '

K	 � � � ¤ ' K�] � * + F = � % & ' K� * +  ! � O P N æ - 
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� 1  > ? F =  
1. B 3 � ¤ ' K 2. r � � ¤ ' K 
3. C D � ¤ ' K 4. � X X E � � ' K 
5. F G X E � ¤ ' K 6. H I X E � ¤ ' K 
7. H D � R � ¤ ' K 8. H J � R � ¤ ' K 
9. H � � ¤ ' K 10. � X K L � ¤ ' K 
11. � X M � ' K 12. N � ' K 
13. X O P C ' K 14. H I ' K 
15. � C � ¤ ' K 16. H Q O � R � ¤ ' K 
17. þ 
 ' K 18. R O � ¤ ' K 
19. S T � ¤ ' K 20.  C ' K 
21. U V � ¤ ' K 22. W T � ¤ ' K 
23. X C ' K 24. H F X E � ¤ ' K 
25. Y J X E � ¤ ' K 26. ) Z � ¤ ' K 
27. [ O � ¤ ' K 28. \ C ' K 
29. � ] X E � ¤ ' K 30. C ^ � ¤ ' K 
31. ø S a _ ' K  

G H # ` �H Q � a F Ð G H _  
 

3. � �  � � �� �  � � �� �  � � �� �  � � �  

= > ? Ù Ú � � ¯ ° { Û Ü Ý � Þ ß G H à á â ã �M G = � Õ � ºG z ä

åº� ¹ N æ ºç ² � º} ~ � ºè é ê Û � ë ì í ºï ð � á �ñò ó 
 �

22 � § ¥ 2 � �x , ;ô � õ Y \ ' Kö K÷ ø à � �4 � § ¥ 2 � � V � � 2

I � � 

� 2  > ? 2 �  

 1. G = � Õ � = b J G =  / ê Û � G z  

 2. r � ó G = 	 ê Û � G z �  = r � ó G =  / ê c � G z  

 3. � � � � = � �  / d � 
� � � � �� � � � �� � � � �� � � � � 

 4. d �� � = d � / G z e f  

 5. Ë g � � = Ë � g °  / g ° e f  

 6. h i ° � � = h i ° j f  / g °  � � � �� � � �� � � �� � � �  

 7. j k g °  l � = j k m n  / Ë � g °  

8.   ¤ o , � =   ¤ o ,  /   ¤ i p  

9. , ± o , � = ( q G o ,  + r(�)À± s ) /   ¤ i p  � � � �� � � �� � � �� � � �  

10. a b ¤ ¥ ï = � = a b ¤ ¥ ï =  /   ¤ i p  
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11. t Ñ u ³  / v w d � 

 12. G z Ð x � = t Ñ u ³  / v w G z  

 13. t Ñ u ³ � = t Ñ u ³  /   ¤ i p  
� � �� � �� � �� � � 

14. ¾ s ç ² � = t Ñ u ³  / ¾ s ± �  

 15. } ~ T j � � = } ~ T j  / F H y � � z f  

 16. ¯ g � � = g °  / ¯ °  � � �� � �� � �� � � 

 17. � � � ¯ °  / ¯ °  

 18. ² �ë ì � G z  / ² �ë ì � � �  �  ! " #�  ! " #�  ! " #�  ! " #

$ % �$ % �$ % �$ % �  19. ² �ë ì � { |  / d � 

 20. ¯ ° ï ð � = ( = � ¯ °  } ¡ � ¯ ° ) / ¡ � ¯ °  

 21. g ° ï ð � = ( = � g °  } ¡ � g ° ) / ¡ � g °  & ' �& ' �& ' �& ' � 

 22. ~ G ï ð � = ( = � ~ G  } ¡ � ~ G ) / ¡ � ~ G  

G H # ` �H Q � a F Ð G H _ º=X'K �12	Ð 
 
 

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

1. ()*+()*+()*+()*+ 

E/ X � Z � � � � � 'K�; < �@ M ; ô �õY �\� 'Kú ûí ö K

12 ÷ ø à ��C M < ]�× Ø % &'K	$ % &'K� � Ú -� � ` 1999û

� 2004û�ñ £ û 22 � § ¥ 2 � ö K; ô �õ-�_ q G H � � � ø ö K; ô

�õ�@ Þ � ú ûí � KMO�	 Bartlett Þ - �© 1 � -� � 4 � �� KMO

�� / 0.5��¦ Bartlett Þ - � i © 1 � ��� � � ø ö K; ô �õ-E� 3

� h �KMO� w ) / 0.5�4 Bartlett Þ � � P� � i © 1 � �© � G H � ø ö

K; ô �õ- 

� 3  ; ô �õ ! � ø í Þ �  

 1999û 2000û 2001û 2002û 2003û 2004û 

KMO� 0.549 0.514 0.533 0.674 0.585 0.549 

Bartlett 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 

�� * � �� �  5% © 1 � T -  
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; ô �õY M � ï � �õ � � ; ô �M Q ) 2 < � Y \; ô � � ö K � � -

C ù� ; ô � � � Ñ � � 2 < � M I 4 5 ; ô ø � � � � Ñ � � 2 < �� �� ;

ô � � � B � � 2 < -� 2 � � � � Y �� ù� ; ô I � � �2 � � ; ô � � �

v � î e �C � " � 2 � ; ô � � � v � I � �� � �� ¡ � � B � � � 2 � �

� �� 2 � p � � � � -� � � 2 � � � B �C ù ( � G H � 2 � � T 3 �� �

� 2 � 
 � �� �ù
 � � � � M 
 � �� �� � � � � 'K� ûí � ÷ ø à

�-=> ? Ù Ú �   ¡  (2003)�M £ ¢ûí ; ô à �" � v w � �C ù v w �

î £ 0.5¤ 1.5¢ � T ; �ù'KO �� AºBºCºDºE � ¢ á � �� ûí '

Kà á ü ý l / � 4- 

Ù Ú ; ô �õà á �ü ý �� ¥ � C ^ � ¤ 'K	 \ C 'KD£ û�à á

��à á ü ý � 3 � Q � ¦ DºE á � �ñ � 3 � £ ¦ �4 H D �R � ¤ 'K §

� 3 � s ¦ �; < ù ¨ u � l �� � F =��% &'K-L B C M e  º! $%

& � ' \ ( � �? 5 H I X E � ¤ 'Kº C 'KºU V � ¤ 'KºH F X E �

¤ 'KºR O � ¤ 'KºS T � ¤ 'Ká £ � 'K�]�� � F =��$ % &'

K-< A � ! * + F = � © �=> ? M � k è �� � � ¤ 'K	þ 
 �R � ¤

'K�]� * + F =��% &'KÖ@ � �XX E � ¤ 'Kº�X K L � ¤ 'Kº

N � 'KºX O P C 'KºW T � ¤ 'KºY J � ¤ 'Ká £ � 'K�]� * +

F =��$ % &'K- 

� 4  � ûí ; ô �õà á ü ý  
 1999 2000 2001 2002 2003 2004 
1ªB' C+ C- D E D C+ 
2ª � ' C+ C- D E D C+ 
3ªC ' C+ C+ C- E C+ C+ 
4ª�� ' B B B B B B 
5ªG � ' C+ D D C+ C- C+ 
6ªI � ' C+ B B B C+ C+ 
7,,,,D �  E D C- C+ D E 
8ªJ�  C+ D A E C+ C+ 
9ªH �' C- C- C+ D D C- 
10ª� K ' C- B B A A C- 
11ªM � ' C- C- D E D C- 
12ªN ' A A A A B A 
13ªX O P C  B B C+ E B B 
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14ªI ' C+ B B B C+ C+ 
15ª� C ' B B D C+ D B 
16ªH Q � ' C- C- D C- D C- 
17ª þ 
 ' D C- C+ B D D 
18ªR O ' D E D B B D 
19ªS T ' C+ C- D C+ C+ C+ 
20ª C ' D B C+ A B D 
21ªU V ' C+ B C+ C+ B C+ 
22ªW T ' D C+ C+ B B D 
23ªX C ' C+ E C- C- B C+ 
24ªH F ' C- C+ C+ A C+ C- 
25ªY J' C+ C+ B C+ B C+ 
26ª ) Z ' C- C+ C- D C+ C- 
27ª[ O ' B B D C- D B 
28,,,,- . /- . /- . /- . /  D D D D D D 
29ª� ] ' C- D C- D D C- 
30,,,,. 0 /. 0 /. 0 /. 0 /  D E E D E D 
31ª ø _  B C+ C+ B D B 

 

2. 1 2 3 4 � 5 6 � # 7 �1 2 3 4 � 5 6 � # 7 �1 2 3 4 � 5 6 � # 7 �1 2 3 4 � 5 6 � # 7 �  

; ô �õ�ü ý �� � S �~ $ 3 = >  ! ? 5 2 � ��� « -DG =� Õ

� ; ô � © �d �� � �; ô � � � ¬ þ -G z ä å � © �h i ° � � �; ô �

� � ¬ þ -� ¹ 2 � � © �ab ¤ ¥ ï =� �; ô � � � ¬ þ -Dç ² � ¤ } ~

� � © �t Ñ u ³ � ¤ } ~ T j � � �; ô � � � ¬ þ -Q B D² � ë ì � ¤ ï

ð � � © �M ² � ë ì � { | / d �¤¯° ï ð � �; ô � � � ¬ þ -; <  \

< ò � § ¥ 2 � ö KÞ � - 

�1� ) ® ¯ v w � � Þ �  

E/  d ~ $= >  ! I ? 5 �2 � �Â ° N ^ © O �% &'K	$ % &'

K ) ± ¯ �� ² � I 4 5 � �§ ¥ 2 � � � Õ M � � i O P � �=> ? \% &'

K	$ % &'K] ) ® ¯ v w � Þ � -³ � > ? � 
 � �§ ¥ 2 � � ´ � �$ "

$�; < # , � ® � ã � Y ��Mann-Whitney-Wilcoxon Þ � �\% &'K	$

% &'K� ® ¯ v w � ö K ; < � Þ � - µ � ¶ ·  ( 0H ) �% &'K	$ % &

'K� v w � � ; < �D© 1 � T � 5% k ö KÞ � �Þ � ü ý l / � 5-E� 5

�� h �d �� � ºh i ° � � ºab ¤ ¥ ï =� ºt Ñ u ³ � º} ~ T j � � º
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² � ë ì � { | / d �º¯° ï ð � � P� � R / © 1 � T 5%�̧ ¹ µ � ¶ · �

�� < ò � § ¥ 2 � � % &'K	$ % &'K� v w � J © 1 ; < - 

�2� º Ù Þ �  

E/ VAR  » J § ¥ G H �� � 8 l ° �� $ � � Ç f ¼ �IM D  !  

» � ÑÃ @ ] º Ù Þ � -=> ? # , ADF º Ù Þ � Y �Þ � VAR  »�� ¢

§ ¥ 2 � � � �� $- µ � ¶ ·  ( 0H ) �§ ¥ 2 � G H �$ � $�D© 1 � T

� 5% k ö KÞ � �Þ � ü ý l / � 6-E� 6 �� h � � ½ h i ° � � ¤ ² �

ë ì � { | / d �< � � 2 � �$ � $ � A � d �� � ºab ¤ ¥ ï =� º t Ñ

u ³ � º} ~ T j � � º¯° ï ð � �Þ � ã � � � ) / © 1 � T � 5% k � ¾

¿ ��ü ý ¸ ¹ µ � ¶ · ��� < � ¢ § ¥ 2 � � �� $-; < �=> ? � M <

� � § ¥ 2 � ]�  d ~ $ 3  ! � � Ú - 

 

� 5  ) ® ¯ v w � Þ � ü ý  

§ ¥ 2 �  ± �  v w �  p� ü À  

% & 5.55 
d �� �  

$ % & 8.91 0.000* ¸ ¹ 0H  

% & 12.32 
h i ° � �  

$ % & 2.46 0.000* ¸ ¹ 0H  

% & 83.05 
ab ¤ ¥ ï =�  

$ % & 58.58 0.000* ¸ ¹ 0H  

% & -2.13 
t Ñ u ³ �  

$ % & 18.93 
0.000* ¸ ¹ 0H  

% & 11.78 
} ~ T j � �  

$ % & 20.49 
0.000* ¸ ¹ 0H  

% & -451.39 
² � ë ì � { | / d � 

$ % & -156.86 0.000* ¸ ¹ 0H  

% & 0.77 
¯° ï ð �  

$ % & 11.88 0.000* ¸ ¹ 0H  

�� * � �� �  5% © 1 � T - 
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� 6  § ¥ 2 � º Ù Þ � ü ý � � � Á Â � 	 Ã Ä � � 

 � B � ¾ ¿ � ã � �  

d �� �  4 -3.43 -3.39* 

h i ° � �  9 -3.43 -2.76 

ab ¤ ¥ ï =�  8 -3.43 -4.07* 

t Ñ u ³ �  5 -3.43 -5.29* 

} ~ T j � �  4 -3.43 -3.53* 

² � ë ì � { | / d � 3 -3.43 -3.31 

¯° ï ð �  4 -3.43 -4.38* 

�� * � �� �  5% © 1 � T  

3. VAR 8 9 # : � ; < = > �8 9 # : � ; < = > �8 9 # : � ; < = > �8 9 # : � ; < = > � 

Ù Ú M ¡ ��õ�� � � � F =� 3 � % &'K	 6 � $ % &'K�M ®

ú � � 5¢ 24	 § ¥ � � �d ï 9×24×5�G H � �- 3 DM ø � � � »Å G

H Æ Ç ï 216×5 �G H � ��y �Ñ © 72×5 �% &'K�B © 144×5 �$ %

&'KG H �L B ' � � ¢ � �� � 2 � � � 8 l  »- 

D  d � � 8 l  ! Ñ� ° @ ù ( � G H ö KÄ ¹ �ù% &'Kú 	 § ¥

� � G H £ 7 � 	IJ % &'K� � � � v w ��4$ % &'K�ú 	 § ¥ �

� � £ 7 � � � IJ $ % &'KIJ 	 P � v w ��C ö K � 2 � � � 8 l �

õ- È @ ² , AIC = log det (Σ ) + (2M / NT)� � " �  »�Q � É B ��  

(lags)-y � det� � �% � ????Σ� Ê ; ñ 2 < � ��M� � � � Ë � �� Ì �

NT�ú û 6 * ��� Ì -� E RATS Í Î Ï ¯ � " � VAR »� Ë � � �	

Ê ; ñ 2 < � � B �C � " � AIC�Q R � Q � É B �� -� " ü ý � � 7I

��VAR (1)  »I� � AIC�Q R �Ð Q � É B �� � 1�-4 VAR (1)  

»�� Ë � � �	 Ê ; ñ 2 < � � � � � 8I��y � Φ1� É B 1�� Ë � �

��Σ � Ê ; ñ 2 < � �- 

� 7  VAR » Q � É B ��  

lag 1 2 3 4 5 6 7 8 9 

AIC 23.64 24.83 25.94 26.77 27.99 27.69 27.11 25.71 26.73 
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� 8  É B 1�� Ë � � �¤Ê ; ñ 2 < � � 

@@@@
����
AAAA
BBBB 
Φ1 

0.8297 -0.0085 -0.0063 -0.0077 -0.0013 

4.6178 0.6979 0.0499 -0.0106 0.1474 

-4.9373 -0.4972 0.1180 -0.0739 -0.1283 

-0.1356 0.0283 0.0104 0.9062 -0.0667 

-3.4105 0.0411 0.1764 0.1064 0.7743  

CCCC
DDDD
EEEE

FFFF
AAAA
BBBB 
Σ  

 

0.2615 -0.2459 0.4402 -0.1193 -0.3439 
-0.9916 62.2025 -0.7438 -0.0913 -0.0742 
1.6080 -41.9028 51.0290 0.0029 -0.0185 
-0.2044 -2.4121 0.0703 11.2227 0.2056 
-1.2847 -4.2749 -0.9653 5.0300 53.3502 

4. CUSUM 8 9 # G H8 9 # G H8 9 # G H8 9 # G H  

� E VAR »� Ñ � ¤ � � �� � �� � VAR (1)  » k � Ë � � � (Φ1) 

	 Ê ; ñ 2 < � � (Σ )�ù� � p CUSUM  »�  ! § ¥ = >  »-M k ù

� 8  ! CUSUM  »� È @ �� " CUSUM  »��ñ Ò Ë � Dºβ0¤ β1�

� B C � " ¢ P 'K� �� Z �¤ � � K ��Q B C � " ¢ P 'K� ��

CUSUM�¤ � � L�- 

�1�� " CUSUM »�� ñ Ò Ë �  

ù VAR (1)  »�I� � � Ë � � �	 Ê ; ñ 2 < � �� � p CUSUM 

» �  (4) ~ (6) »��� � � � CUSUM »�ñ Ò Ë � Dºβ0¤ β1�ü ý � k �  

DÓ5.3436 

β0Ó0.1084 

β1Ó[ 0.0127  -0.0261  0.1283  0.1098  0.0007 ] 

y � d �� � � β�� 0.0127����'K� d �� � Ô þ �Z�( Ô ) Ö

ab ¤ ¥ ï =� � β �� -0.0261����'K�ab ¤ ¥ ï =� Ô þ �Z �(

Ô R Öt Ñ u ³ � � β�� 0.1283����'K� t Ñ u ³ � Ô þ �Z�( Ô ) Ö

} ~ T j � � � β�� 0.1098����'K� d �� � Ô þ �Z� § ( Ô ) Ö¯

° ï ð � � β�� 0.0007����'K�¯° ï ð � Ô þ �Z�ù( Ô ) - 
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�2�� " ¢ P 'K� �� Z�® � � K� 

ùI � � � β0¤ β1 � p  (3) »�� � � k »�Z ù% &'K	$ % &'K

24 	�§ ¥ � � ��P � d �� � ºab ¤ ¥ ï =� º t Ñ u ³ � º} ~ T j

� � º¯° ï ð � á � ¢ § ¥ 2 � � p �� � � " � � 'K� �� Z�-D� �

K� � © �Theodossiou (1993) Õ � �K�� � � � D��� �� � �� � Ê ×

�c � ù( ) * Ö î �=> ? � " � � D�� 5.3436�; < ù K�� � � 2.67- 

tiZ ,

∧

 = 0.1084 + [0.0127 -0.0261 0.1283 0.1098 0.0007]× 


 Φ−∑
=

−

p

k
ktikti XX

1
,,

 

 

�3�� " ¢ P 'K� �� CUSUM�® L��� �  

� " � ¢ P 'K� �� Z�¤ � � K�� 2.67 � B �ù� � p M k �� "

»� " � ¢ P 'K� �� CUSUM�- 

( ) ,0,67.2min ,1,, LZCC tititi −<−+=
−

 

      for  L ×0   and   tÓ1,2,… …  

ù� 'K� �� CUSUM� Ø � / � 9�Z M N Ù O P % &'K	$ % &'

K�Q R CUSUM�S �=> ? � -L�-E� 9 � h �$ % &F =�� R O �

¤ 'K�Dr 16�� -L�� -19.01��IJ � � $ % &F =� -L�Q R o �

; < => ? ù -L�� � � -19�� � �� 'K� CUSUM�� /  -19��ù×

� < 'K�% &'K- 

5. CUSUM 8 9 # I J8 9 # I J8 9 # I J8 9 # I J  

� - . � � F =I  ! � = >  ! � � � , �@ 5 � � � '	þ 
 � '�]

� * + F =��% &'KÖ$ % &'K� � �X� 'º� K 'ºN 'ºX O P C º

W T 'º Y J'á £ � 'K�]� * + F =��$ % &'K- 

�1�* + F =� Z��ù * + F =� d �� � ºab ¤ ¥ ï =� ºt Ñ u ³ � º

} ~ T j � � º¯° ï ð � á � ¢ § ¥ 2 � � p  (3) »�� " * + F =�

�� Z�- 
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�2�� " * + F =� CUSUM�� � � F = � � � K�� 2.67�-L�� -19�

Ú Ò * + F =I � � � Z� � p  (2) »�� " * + F =� �� CUSUM��

� " ü ý l / � 10-E� 10 � h �$ % &'K� CUSUM� � [ � / % &

'K� ¾ ¿ ��-19�-4� � 'KDk è Ñ 12	� Û � CUSUM��-43.00�

� / ¾ ¿ �-19�; < CUSUM »D� � 'Kk è Ñ 12	� Ü * � y �%

&'K-< A �þ 
 � 'Dk è Ñ 19	� Û � CUSUM��-21.89�� /

¾ ¿ �-19�; < CUSUM »Dk è Ñ 19	Ü * � þ 
 � '�% &'K- 

 

� 9  � � F ='K� CUSUM� 

��  D � * \ C * C ^ * I �   C  U V  H F  R O  S T  

2 -2.17 -1.81 -3.84 0.00 0.00 -0.69 -0.97 -0.46 -0.60 
3 -4.46 -3.67 -6.84 0.00 0.00 -0.08 -0.05 -1.67 -0.87 
4 -8.36 -4.87 -10.33 0.00 0.00 0.00 -0.00 -2.29 -1.45 
5 -8.43 -5.96 -12.01 0.00 0.00 0.00 0.00 -2.59 -2.32 
6 -11.87 -7.76 -16.42 0.00 0.00 0.00 -0.04 -3.15 -2.54 
7 -14.56 -9.37 -20.36 0.00 0.00 0.00 0.00 -4.36 -3.06 

8 -17.82 -11.56 -24.85 -0.05 0.00 0.00 0.00 -9.00 -3.62 
9 -19.23 -13.10 -27.39 0.00 0.00 0.00 0.00 -7.47 -3.40 
10 -21.82 -14.81 -30.99 0.00 -0.59 0.00 0.00 -10.19 -4.07 
11 -24.34 -17.39 -34.98 0.00 -1.15 0.00 0.00 -11.82 -4.83 

12 -26.68 -20.12 -39.89 0.00 -1.72 0.00 0.00 -13.29 -6.24 
13 -28.47 -21.24 -42.80 0.00 -0.73 0.00 0.00 -14.29 -6.51 
14 -31.54 -24.42 -47.04 0.00 0.00 0.00 0.00 -15.32 -8.29 
15 -34.08 -27.98 -51.57 0.00 -1.18 -0.18 0.00 -16.13 -9.57 
16 -40.78 -31.73 -56.78 -0.18 -1.80 -6.74 -3.50 -19.01 -13.03 
17 -41.56 -32.03 -61.38 0.00 -2.17 -2.05 -4.37 -18.66 -12.63 

18 -45.00 -35.57 -69.32 0.00 -2.57 -3.01 -5.10 -18.13 -12.51 

19 -48.30 -40.07 -74.29 0.00 -3.24 -3.50 -6.35 -18.03 -12.20 
20 -51.38 -44.76 -79.66 0.00 -4.30 -5.02 -7.60 -18.60 -12.19 
21  -54.22 -45.97 -83.74 0.00  -4.57  -4.10  -6.65  -18.11  -11.55 
22  -57.15 -51.66 -89.50 0.00  -5.82  -1.93  -7.49  -17.31  -12.07 
23  -59.80 -57.38 -96.20 0.00  -8.24  -1.35  -7.53  -15.64  -12.86 
24  -62.66 -63.09 -103.95 0.00  -9.68  -1.62  -7.05  -14.84  -12.10 

���� Ý 9 Þ � � � � � CUSUM� � � / � Ç k � �* � � � % &'K- 
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� 10  * + F ='K� CUSUM � Ç � 

��  � � * þ � * �X� ' � K ' N ' X O P C  W T  Y J 

2 0.00 -3.44 0.00 -0.34 -1.09 0.00 0.00 0.00 

3 0.00 -6.38 -0.45 -1.77 -0.14 0.00 0.00 0.00 

4 -0.57 -10.99 -1.33 -2.90 0.00 0.00 0.00 0.00 

5 -1.60 -16.44 -0.79 -1.91 0.00 0.00 0.00 0.00 

6 0.00 -21.89 -1.28 -3.20 0.00 0.00 0.00 0.00 

7 -3.65 -24.91 -1.44 -4.16 0.00 0.00 0.00 0.00 

8 0.00 -31.07 -2.01 -3.20 0.00 0.00 -0.46 0.00 

9 0.00 -36.97 -1.26 -2.67 0.00 0.00 0.00 0.00 

10 -0.57 -43.85 -1.44 -2.14 0.00 0.00 0.00 0.00 

11 -6.70 -51.46 -0.68 -2.43 0.00 0.00 0.00 -0.00 

12 -17.11 -58.61 -1.12 -2.28 0.00 0.00 0.00 -0.33 

13 -43.00 -58.52 -1.37 -0.69 0.00 0.00 0.00 -0.51 

14 -41.51 -70.58 -0.31 -0.96 0.00 -2.86 0.00 -1.52 

15 -54.92 -66.75 0.00 -1.33 0.00 -6.03 0.00 -2.41 

16 -77.60 -78.39 0.00 -1.01 0.00 -8.74 0.00 -9.48 

17 -114.12 -95.99 0.00 0.00 0.00 -3.11 0.00 -4.64 

18 -131.48 -114.16 0.00 0.00 0.00 -2.66 0.00 -4.87 

19 -158.80 -133.63 -2.02 0.00 0.00 -1.13 0.00 -10.10 

20 -232.75 -149.49 -1.24 -0.23 0.00 -2.82 0.00 -9.62 

21 -320.31 -168.94 -1.18 0.00 0.00 0.00 0.00 -8.12 

22 -291.67 -231.27 -2.77 -0.41 0.00 0.00 0.00 -7.89 

23 -526.08 -258.10 -4.33 -1.23 0.00 0.00 0.00 -8.25 

24 -583.57 -351.86 -3.89 -3.17 0.00 0.00 0.00 -9.28 

���� Ý 9 Þ � � � � � CUSUM� � � / � Ç k � �* � � � % &'K- 
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