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Abstract 
This study investigates the co-movement betwwen stock price in industries to 

find investment arbitrage portfolios. We also develop an investment strategy which 
we call semi-arbitrage to arbitrage that can get excess return in Taiwan capital market. 
Finally, the semi-arbitrage strategy we proposed is compared with ARMA model and 
momentum strategy to find out which gets the higher annual return. The empirical 
results show the co-movement betwwen stock prices in industries does exist. The 
predicted annual returns of semi-arbitrage investment portfolio are higher than ARMA 
model and momentum strategy. Therefore, semi-arbitrage model is the best 
investment strategy.  
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�� P � . K ä . g� Áù ë ì X 
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d ¥ B � � Rn �N # i Y W XÏ Ð# B RS ¨ . 
í gÙ C Ø Ï Ó �( j B )V
Ø Ï ¿ Òï¹ 
 ë ì � R ¨ . . K ª 7 ä . � 1D �Ã k Ù . ä . � Á 
 ë ì �

� ù B �, D l « 	 B ë ì � � �m ¼ ¢ n [ . P 	 B í pD l �Ã Ù C ² þ Ó

��\ |} � # M Ó �õ � Ä ù Z   Ø Ï Ó �õ � (semi-arbitrage model)V� 7 �
X   Ø Ï Ó �õ � �ARMA ¡ % õ � ^. � Ó �Ô Õ Ù C Ø Ï V 

 

3.2.1 K a \ ¥ e ù ³ Ðõ <  

p ¶ Ø Ï ¿ Òù 
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 K a \ ¥ e ² o | �

õ < �g% Ø Ï ¿ Ò� R ¢ n � E . K a ¥ e � 1�¼ ë � Íh� 
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) * + � �  (unconditional meam),0 ' - . / 0 1 (stationary shock term) 
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i

t
i
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h B � s � ( ` 
 p ) 6 � V? X�  ! �¼Y f � Z 0<λi<1 ù
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û ¬ X! ù K a \ ¥ e Y f �? K ù λ n � ( g 
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3.2.2   Ø Ï Ó � õ � � �  

  Ø Ï õ � G � � � Ò . ä . g 
 
 ë ì ù¿ Ò õ � � Ø Ï ¿ t �X u v

H > Z � x �k T Ø Ï ¿ Ò ï 
 ë ì ù� R ¢ n � E s w � B º ] p 
 � $ >{

d h ç h ç ¨ . �� 
¼B k B l 
 � Á ïÚ x Ø Ï « $ V 
\ | } `a� y �� � �   \ �P � � � � d H e W X� ¡ ¢ 
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selling) / Î ë ì � � V¹ 
 ë ì � � R S [ . T U y % �P ¼R S ¢ (price ratio)
´ � � $ � z { d [ . Ì �Ã Ä # 
 ë ì � R . K ª 7 ä . � Á V¬ ± � $ { Ñ

R S ¢ n ? � ¯ 
 
 ë ì � � ¿ Ò Ä ùZ   Ø Ï ùØ Ï ¿ Ò V 
Ø Ï ¿ Ò ù   Ø Ï Ó � õ � Í j 2�� Ø Ï ¿ Ò R S ¢ n ¨ . © ° � $ ap

minP ^ maxP Y � Z R S ¢ ¨ . � $ h | } ^! | } �v 7 �\ | } XÙ C Ø Ï ¿

Ò ù   Ø Ï Ó � � 
Pmin type ( ¨ . © ° h ¡ ) �L� ± P ÷ q PminXh D�L A ë ì � R # �

B ë ì � R À �w x a \ ¥ e f � �i Y W XÒ f � � �¹ ë ì � R ¤ D � ] p

� $ �W � � A ë ì � R K ª 7 
 ~ 1 �> B ë ì � R K w 2 
 ~ 1 �? X,

D k Ù A ë ì � � P l � B ë ì � � �m P d B PmaxX! D�² þ Ó � l � A
ë ì � � P , D k 4 B ë ì � � �X � x Ø Ï R ´ V 

Pmax type( ¨ . © ° ! ¡ ) �L� ± P ÷ q PmaxX! D�L B ë ì � R # �

A ë ì � R À �, f �i Y W XÒ f � � �¹ ë ì � R ¤ D � ] p � $ �W � �

B ë ì � R K ª 7 
 ~ 1 �> A ë ì � R K w 2 
 ~ 1 �? X, D k Ù B ë ì
� � ^ l � A ë ì � � �m P d B PminXh D�² þ Ó � l � B ë ì � � P ,
D k 4 A ë ì � � �X � x Ø Ï R ´ V 

 

3.2.3  ARMA Ó � Ô Õ õ < � �  
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 � �p i
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- . K a õ < (ARIMA)Vä � e õ < : tptpttt yyyy εααα ++++=
−−−

�2211 �# �
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 � g � e �k % n ty Z , B \ { \ º 2 � k % n ù � e V¼ï pααα ,,, 21 �
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¨t,t +1,…,t + q¦q +1 º D � V ä � e - . K a õ < : 
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 ä � e " tε
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(White Noise)�r � B J z { Q � ' 
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−
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ARMA(p,q) õ � V 
g p õ <� E � X ARMA � � Ñ = � i Y Ï Ð Ljung-Box g p � � ~ � '


B J z { Q �D�Ã Ï Ð � � K a \ � � � X ARMA(p,q) õ < { Ñ = VÖ ×  
p� q 
 } z � ] � W Ï Ð Box and Jenkins(1976) ~ @ � ä i Q � � \

(Autocorrelation Function, ACF) { � p MA | � ù J \ ^¤ ä i Q � � \ (Partial 
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Autocorrelation Function, PACF) { � p AR | � ù J \ V s Ï Ð AIC� SC   Ã
{ o p � � õ <V� h { s Ï Ð Ljung Box Q g p { � t g µ h ´ · � E ; K z
{ Q ��� B h ´ · F . B J z { Q �Z � V� 7 �s � � Y | 2 
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x ± º õ < ï AIC^ SCn � � 
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õ � � x   Ã ! �w x � \ ¿
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3.2.4  . � Ó �Ô Õ õ < � �  

. � d H Ô Õ /momentum strategy0�y � z{ Q ± � | 
 B M � � d H

Ô Õ / 0 �? v � � U _ W � � �   B 
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 �� � � R 
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 | ° ² ³ 
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4.2 K a \ ¥ e g p  

Z Ð Balvers et al., (2000) 
 K a \ ¥ e ² o | � 
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4.3   ØÏ Ó �Y f 
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Z � x �k T ØÏ ¿Ò $ù� R ¢ n� E 
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 � $ï h ç ¨ . � ¯ >
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 �Áï Ú x ØÏ « $V>F , q ARMA^. � Ó �Ô Õ �
  ØÏ Ó �Ô Õ * � ¨ . � $ØÏ 
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\ | } X � $ 1997 z 8 OP 2007 z 7 OZ C \ H > �Ù C , I � ØÏ ¿

Ò ù� R ØÏ Ó ��� x ØÏ ¿Ò R S ¢ n ¨ . » U ù ] p � $a p Pmin� Pmax

n�Y � � 482¿ØÏ ¿Ò ùR S ¢ nÙ C � R   ØÏ Ó �VN # �\ | } � Y
� � ± ØÏ ¿Ò ¢ n» U � F , ¨ . � $a p Pmin� Pmaxn�| } � � ~ � �

½ p F , � $h K a z M N H �± ØÏ ¿Ò ¢ n ß D ¨ . � $DÃ . KØÏ «

$�>P a Z � nV? X�ØÏ 2 K � $ö k ^ØÏ o s * ¾ � M N H À # � ¿

W � s K�ÁV± 2 K � $ , ö �ØÏ o s � s , * �M N � s , K � 
 ¤ þ V 

 

4.3.1 C \ � ¡ %   ØÏ Ó �ù M N Y f 

Z g F   ØÏ Ó �õ � � � { � E . KØÏ Ú Ï � 1 �N # w x u v H >
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E ¨ . É ! h ¡ � � � � ùØÏ ¿Ò K 167¿�G � �N ZÂ / Y ¢ n ¨ . a r
q ] p � $E �� � �ØÏ ¿Ò $
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momentum=1.33%�  ØÏ =313.98%)=Ñ Å � À B  �ØÏ ¿Ò ZeÒ ¾ / Ñ Ó f

(ARMA=1.96%�momentum=-89.43%�   ØÏ =297.98%)= Ô Õ � À B  �ØÏ

¿ Ò ZeÖ × / Ø Ù Ô f (ARMA= -8.77%�momentum= -37.31%�   ØÏ = 
268.45%)V¬(L 4) W X Ú Û K â �Ï Ð   ØÏ Ó �? K B 
 z K a M N a Z �

P 8 ¢ ¼ X 
 º õ < { 
 ¥ VF G Í # �
¶ 163¿ØÏ ¿Ò ï �+ K 154¿�
  ØÏ Ó � & q¼ X 
 õ <�� 95% 
 & Ü H V 


¶ 2 þ Â M N 
 I � ï � ¢ � Ý × Þ 
 �i j I � VN Z
B w 
 m â

��% & �i j I � �F ß s Kµ L M N 
 ~ u ��½ q à á h ç I � V(L 3)
i Y W X Ú Û 
 ? B Í Î � �� Ë Ï � � Ô Õ � V? @ 
 i j I � r�I n À �



40 �������2008 � 12 	�
 � �  

E u I â ¡ # �| } ~ @ û Ë À ü � ¡ # ^I � u ã ä � ö ¦ í g Vi j I � �

B � 
 û Z  ö �À K_ L � � 
 å � �¶ G � � ^ � æ V ç Â 
 � � e è ��

* Â n 
 � � o s �? X�i j I � K¼ � � 
 å � V� Q � � > x �L M I �


 ¤ Ù � � W � �i j I � �U �
 ó ~ ï � � W � � �À 5 6 I � V� ò ó í

g > x �i j I � 6 ß é } � # �ò ó Ì Ù 4 | } � # V 

 

4.4 ARMA ¡ % õ < 


 ARMA ¡ % õ < ï �ØÏ ¿Ò ¢ nZ y p Ã L � D$ z { õ <ù 9  �

­ ê 7 ë (Makridakis and Hibon, 1997)�N # �� Ñ � � � ® 
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                  L 3  ØÏ 2 þ Â M N H  

ØÏ¿ Ò  ØÏ¿ Ò I �  ARMA . �   ØÏ 

Ã Á /^ Â  � Ë Ï �  34.80  -59.58  620.77*  

� ÇÊ � / · Ã  � Ë Ï �  109.56  62.60  591.47*  

­ Ä / 
 Å  IC I �  -89.74  9.79  396.23*  

­ Ä / Å Æ Å  IC I �  -77.86  14.34  376.32*  

? Ì | / ­ Ä  Å Æ Y Ë  80.36  57.53  329.59*  

Ã Ï / Ä Ð  Í Î �  17.77  1.33  313.98*  

Ò ¾ / Ñ Ó  Ñ Å �  1.96  -89.43  297.98*  

Ç È É u / Å Ê  IC I �  203.02  -65.04  284.10*  

Ç È É u / Å Ê  Å Æ � � æ  203.02  -65.04  284.10*  

Ö × / Ø Ù Ô  Ô Õ �  -8.77  -37.31  268.45*  

�L � Z � Ì ï � Â  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



52 �������2008� 12	�
 � �  

L 4 ØÏ¿ Ò M N H  

ØÏ¿ Ò  
ØÏ¿  
Ò I �  

ARMA . �   ØÏ 

­ Ä / � �  IC I �  12.10 -37.23 188.17* 
� D / � �  IC I �  37.04 23.05 121.73* 
� Ó / ñ � Å  IC I �  57.13 -57.47 159.40* 
­ Ä / Å Æ Å  IC I �  -77.86 14.34 376.32* 
­ Ä / Å Ê  IC I �  4.83 -22.33 130.25* 

Ç È É u / Å Ê  IC I �  203.02 -65.04 284.10* 
­ Ä / 
 Å  IC I �  -89.74 9.79 396.23* 
· � / � �  q � �  45.29 -8.42 75.14* 
Ã Á / � �  � Ë Ï �  -42.96 49.42 96.60* 
× A / � Ñ  � Ë Ï �  18.22 -46.38 210.60* 
� � / � Ñ  � Ë Ï �  -7.75 20.70 54.88* 
Ã Á / � Ñ  � Ë Ï �  68.12 2.82 189.74* 
� Ñ /^ Â  � Ë Ï �  -53.29 -5.82 23.31* 
Ã Á /^ Â  � Ë Ï �  34.80 -59.58 620.77* 

� ÇÊ � / · Ã  � Ë Ï �  109.56 62.60 591.47* 
Ç � Å / � >  u 6 �   6.31 -18.80 58.45* 
! " ê /ï �  u 6 �   3.32 -29.17 21.55* 
Ò ¾ /ïç  Ñ Å �  135.51 -65.75 155.77* 
Ò ¾ / Ñ Ó  Ñ Å �  1.96 -89.43 297.98* 
Ñ Ó / � W  Ñ Å �  25.68 49.27 128.14* 
Ñ 
 / � W  Ñ Å �  1.30 65.38 265.47* 
# $ / Ò ¾  Ñ Å �  22.35 -95.27 62.33* 
Ñ 
 / Ò ¾  Ñ Å �  93.94 -113.41 113.76* 
Ñ 
 /òó Ñ Å� -43.96 88.21 121.89* 
j Ð / � � C  %  � 5.00 57.91 139.65* 
j Ð / Õ Õ  %  � 42.06 19.01 69.77* 
� Ê ` / Õ Õ  %  � 68.54 -18.32 99.95* 
j B w � / í ­  %  � 19.40 -5.19 45.68* 
� Ê ` / j Ð  %  � 42.91 -4.24 66.86* 
Ò � É / & '  , j ! �  -13.93 38.60 77.31* 
( ) / & '  , j ! �  -72.57 4.20 154.66* 
( ) / t É  , j ! �  70.28 79.80 208.40* 

�L � Z � Ì ï � Â      
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L 4 Ø Ï ¿ Ò M N H (É) 

Ø Ï ¿ Ò  
Ø Ï ¿  
Ò I � 

ARMA . �    Ø Ï  

^   / ï *  + , � 1.51 -30.48 60.75* 
� - / . /  0 � � 30.07 4.60 32.34* 
1 2 / . /  0 � � -0.62 -23.64 47.39* 
� ù F / Â 3  0 � � 107.02 70.97 174.63* 
Ê 4 / Â 3  0 � � 67.45 38.72 87.20* 

� � 5 6/ Â 3  0 � � 36.48 1.96 110.80* 
1 2 / Â 3  0 � � 56.32 52.30 120.45* 
� - / F `  0 � � 20.14 -2.66 74.57* 

� � 5 6/ Ê 4  0 � � 25.63* -24.19 25.37* 

 Å / j B  0 � � 12.09 1.20 90.42* 

Ã 7 / � ù F  0 � � 13.03 -37.00 28.17* 
1 2 / � ù F  0 � � 35.35 54.48 235.74* 

1 2 / � � 5 6 0 � � 8.95 -5.42 59.16* 
ï ^ / Ï Å  Í Î � 13.42 3.83 49.00* 
z ×/ Ï Å  Í Î � 11.91 12.48 87.95* 
� Â / Ï Å  Í Î � 10.81 7.21 50.64* 
Ã Ï / Ï Å  Í Î � 12.26 -16.08 73.82* 

 ~ / Ï Å  Í Î � 19.87 36.67 50.06* 
· ^ / � ï  Í Î � 0.97 -23.87 196.57* 
z ×/ � ï  Í Î � 31.33 -14.96 51.04* 
Ã Ï / � Â  Í Î � 5.31 1.30 61.04* 
� Â / � Â  Í Î � 60.13 -10.52 90.78* 
� Â / � :  Í Î � 47.81 -16.23 68.86* 
· Å / · ^  Í Î � 14.37 -48.96 30.79* 
­ 8 / · ^  Í Î � 33.97 -42.03 110.29* 
Â 9 / · ^  Í Î � 0.92 25.55* 25.08 
z ×/ · ^  Í Î � 13.86 12.88 101.27* 
Ã Ï / · ^  Í Î � 10.89 25.66 59.91* 
: Ù / · ^  Í Î � -9.89 28.91 143.43* 

 ~ / · ^  Í Î � 38.46 8.58 84.49* 
� : / · ^  Í Î � 38.87 24.90 72.04* 
K ­ / · ^  Í Î � 6.21 17.34 62.98* 

�L � Z � Ì ï � Â      
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 � �  

L 4 Ø Ï ¿ Ò M N H (É) 

Ø Ï ¿ Ò  
Ø Ï ¿  
Ò I � 

ARMA . �    Ø Ï  

� Â / · ^  Í Î � 25.69 7.42 43.95* 
Â · / · Å  Í Î � 46.59 -15.58 111.80* 
­ Â / · Å  Í Î � 61.09* -69.31 52.76 
Â 9 / · Å  Í Î � 31.55 -19.06 84.99* 
� Â / · Å  Í Î � 65.79 -4.12 111.85* 
� : / · Å  Í Î � 30.31 -6.21 93.36* 
� Â / · Å  Í Î � 84.23 22.26 83.88* 
· Å / 1 �  Í Î � 62.95 -17.42 117.43* 
Â · / 1 �  Í Î � 29.29 66.28 105.37* 
� Â / 1 �  Í Î � 35.54 -58.59 68.62* 
� Â / 1 �  Í Î � 69.21 -12.84 77.46* 
· ; ×/ 1 Í  Í Î � 16.99 27.96 91.51* 
­ < / t Í  Í Î � 1.34 10.71 153.83* 
Ã Ï / t Í  Í Î � 26.35 -13.41 129.86* 
Ä Ð / t =  Í Î � 14.88 39.16 69.74* 
­ < / t =  Í Î � 29.57 -0.75 47.34* 
· ; ×/ t =  Í Î � 22.88 6.58 44.16* 
ì Å / í Ð  Í Î � 217.64 -175.2 244.59* 
t Í / > í  Í Î � -18.03 -22.72 131.29* 
­ < / > í  Í Î � 36 -36.31 63.91* 
Ã Ï / > í  Í Î � 23.01 -45.10 110.79* 
v ? / > í  Í Î � 23.27 -32.86 30.20* 
> í / Ä Ð  Í Î � -12.61 16.49 164.43* 
ï ^ / Ä Ð  Í Î � -11.27 51.85 70.65* 
­ < / Ä Ð  Í Î � -9.25 4.43 78.05* 
� Â / Ä Ð  Í Î � 7.91 -2.97 121.06* 
Ã Ï / Ä Ð  Í Î � 17.77 1.33 313.98* 
� : / Ä Ð  Í Î � -47.23 16.69 73.15* 
ý ? / Ä Ð  Í Î � -24.47 39.23 85.53* 
� Â / Ä Ð  Í Î � 20.66 -5.98 77.83* 
Å @ / � ;  © @ � 29.47 7.51 120.04* 

�L � Z � Ì ï � Â      
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L 4 Ø Ï ¿ Ò M N H (É) 

Ø Ï ¿ Ò  
Ø Ï ¿  
Ò I � 

ARMA . �    Ø Ï  

� Ð Ñ / Å @  © @ � 37.12 -9.85 47.66* 
· A / � B  C D � 2.10 -13.52 57.47* 
! E / Ã F  C D � 88.16 -23.17 134.33* 
1 î / Ã C  C D � 4.69 -11.41 96.51* 
! E / Ã É  C D � 85.57 -41.28 126.46* 
! E / î u  C D � 60.39 -36.26 131.44* 
� í / � u  C D � 60.92 32.63 122.40* 
� í / 
    C D � 48.99 -51.68 70.17* 
Ã 
 / Â 7  � G � 58.48 23.59 130.47* 
H ú / Â 7  � G � 26.48 7.54 101.53* 
Ã 
 / I >  � G � 6.14 -4.81 39.41* 

· J � � / Å K  � G � 33.09 -50.34 44.92* 
Â 7 / 7 �  � G � 19.66 22.77 55.33* 
H ú / 7 �  � G � 17.59 -58.30 54.21* 

Ç È É u / Å Ê  ÅÆ � � æ  203.02 -65.04 284.10* 
? Ì | / ­ Ä  ÅÆ Y Ë  80.36 57.53 329.59* 
Ä 9 / Ã É ÅÆ  ÅÆ L ¿  37.96 -27.11 180.26* 

ë Ç / M �  ÅÆ L ¿  -38.07 8.04 77.17* 
Ò � É / & '  Å î ï ð  -5.588 38.61 77.31* 
( ) / & '  Å î ï ð  -9.34 4.20 154.67* 
ñ 
 / Ò ¾  Å î ï ð  89.84* -195.59 37.11 
( ) / Å ý  Å î ï ð  -59.77 4.76 149.44* 
Ò ¾ / < '  Å î ï ð  19.27 -46.52 45.16* 
òó/ < '  Å î ï ð  18.53 1.87 210.24* 
� M / < '  Å î ï ð  58.76* -23.43 45.53 
N Ê / Â î  Å � Å O  -1.24 -15.90 60.31* 
� Ê / ï Å Å � Å O  27.76 -17.05 68.96* 
N Ê / � Ê  Å � Å O  -19.48 36.89 129.88* 
N Ê / P 5  Å � Å O  -6.80 27.39 83.58* 
� ' / ï �  Q Ë \ x  59.23 36.70 96.40* 
� Æ / ï �  Q Ë \ x  24.01 55.26 138.13* 

�L � Z � Ì ï � Â      
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L 4 Ø Ï ¿ Ò M N H (É) 

Ø Ï ¿ Ò  
Ø Ï ¿  
Ò I � 

ARMA . �    Ø Ï  

ï - / R Ì �  � C � 29.64 -16.67 32.41* 
S Ê � / 
 Æ �  � C � 43.78* 22.91 41.34 
� T / ­ 4  o Å� -20.16 -30.44 82.65* 
� Í / þ Å o Å� 6.91 -26.45 70.41* 
U V / � Í  o Å� 26.28 32.18 89.31* 
� T / � Í  o Å� -43.71 -37.22 248.79* 
� T / Ï W  o Å� -94.24 25.25 80.95* 
� T / Å Ì  o Å� -75.92 24.83 103.01* 
Ç î / ï ò Ô Õ � 17.68 22.91 184.67* 
? Ñ / ï ò Ô Õ � 18.55 11.45 109.25* 
t Ô / ï ò Ô Õ � 18.33 -19.56 124.56* 
Ö ×/ Ø Ù Ô  Ô Õ � -8.77 -37.31 268.45* 
Â   Ô / · Ô  Ô Õ � 4.21 -6.64 65.03* 
® Â / X �  Ô Õ � -1.80 6.73 64.03* 
Ø Ù Ô / Y T  Ô Õ � 12.31 9.38 19.21* 
Ö ×/ Y T  Ô Õ � 70.60* -33.65 64.98 
? Ñ / Y ª  Ô Õ � 4.90 8.34 10.84* 
t Ô / Ç î  Ô Õ � 33.80 2.98 85.51* 

Y ª / ¸ B Ô  Ô Õ � 0.06 -23.80 38.39* 
Ç î / ¸ B Z  Ô Õ � 3.90 -25.33 34.21* 
ï Ô / [ Ç  Ô Õ � 41.26 48.23 160.27* 
t Ô / [ Ç  Ô Õ � 19.16 5.20 164.58* 
X � / u �  Ô Õ � 41.45 -39.61 48.80* 
À × \ /]× Ô Õ � 60.25 -76.20 67.49* 
ï Ï / ` ^  ü � � -10.52 -93.56 163.76* 
ß Æ / � I  ü � � 27.90 -48.01 68.18* 
� ? / � I  ü � � 24.23 -10.65 64.94* 
` ^ / � Â  ü � � 53.92 -40.57 169.96* 

É Õ Ï � / � Â  ü � � 62.64 -48.52 95.72* 
� V  / ï >  �   � � 17.62 9.84 27.62* 
¾ Â  � / º Ï    � � 2.05 0.02 17.47* 

�L � Z � Ì ï � Â      
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L 4 Ø Ï ¿ Ò M N H (É) 

Ø Ï ¿ Ò  
Ø Ï ¿  
Ò I � 

ARMA . �    Ø Ï  

� V  / º Ï    � � 43.60 33.76 49.12* 
_ ^  � / � V    � � 14.58 48.96 24.57* 
� V  / ¾ Â  �   � � 44.16 56.70* 9.36 
ï >  � / ' {    � � 16.54 4.20 51.51* 
� V  / ' {    � � 52.04 26.31 57.02* 

_ ^  � / ' {    � � 45.02* 6.56 40.30 
�L � Z � Ì ï � Â     


