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Abstract 
The rising food price from 2004 to 2008 causes the panic of contending food 

around the world. Professor G. Becker of the University of Chicago, who has won 

Nobel Prize, estimates that if the food price increases 1/3, the living standards of 

developed countries may go down 3%, and those of underdeveloped countries may go 

down 20%. The food self-sufficiency ratio of Taiwan is only 32% in 2007. The 

self-sufficiency ratio of wheat, corn and soybean are less than 2%. Therefore, the 

impact of the price of bulk grain on economy in Taiwan is worthy to be considered. 

By employing input-output analysis, the present study investigates the impact of 

international grain price volatility on the price index and industry in Taiwan. We 

empirically find that the first sector (including farming, forestry, fishing, husbandry 

and mining) and the second sector (including food and beverage and other related 

industries) suffer greater effect. Moreover, the price index in 2007 in Taiwan showed 

less impact on the price of bulk grain. 

In addition, the present study by the analysis of spillover effect finds that as the 

price of bulk grain grows 4 US dollars every bushel, it contributes to the magnitude of 

the induct amount of production to the whole industry is 2.09, that of the induct 

amount of rough add-value is 5.55, and that of the induct amount of the employee 

income is 8.81. Top ten industries under the impact of spillover effect occupy 63.25% 

of the total spillover effect. 

In the aspect of root cause analysis, the first, the second and the sixth sectors 

(related commercial industries) grow positively after Taiwan joined in WTO. 
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              �  

1 1nP x + 2 2nP x +… + n nnP x + nV = n nP X    " Ð Æ � Ç D p jX . 

              ⇓  

1 11Pa + 2 21P a +… + 1n nP a + 1v = 1P  

1 12Pa + 2 22P a +… + 2n nP a + 2v = 2P  

              �  

1 1nPa + 2 2nP a +… + n nnP a + nv = nP       " Ð Æ � Ç � U V � Ç Á �  

              ⇓  

 

+     = 

 

              ⇓  

AP +V = P  ⇒  P = I( )-1A V    

Ð  Ç � U V [ Ç Á ë > �� Z [ n o $ � Ç  

P∆ = I( )-1A V  ∆  … … … … … … … … �2� 

¦�2�Ç �� Ø & Z [ © � µ Ã � q . Y "� � n ¨ � � ) �� § � � P∆ �

 # $ > � _   ¡ Z [ : � Ü 

nP∆ �i =1"2"…"n-1� 

 

 

= 

 

 

r m í b � � Ð � �� h i ª " A Ð  Ç > � _   ¡ Z [ µ Ã � � Ç Ü 

( ) ( )1 11 1 11 2 21 2 21 1 11 1 1n nm a m a m a m a m a v− ⋅ + ⋅ + − ⋅ + ⋅ + + ⋅ + =��  
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11 1 1 1 1 1

21 22 2 1 2 1 2

*
11 1 1 1 1 1

11 1 1 1 1 1

1 1 1

k k n

k k n

k k k k k k n

k k k k k k n

n nk nk nn

a a a a

a a a a a

A a a a a

a a a a

a a a a

− +

− +

− − − − + −

+ + − + + +

− +

     =       

� �

�

� � � � � �

� �

� �

� � � � � �

� �

( ) ( )1 12 1 12 2 22 2 22 2 21 1 1n nm a m a m a m a m a v− ⋅ + ⋅ + − ⋅ + ⋅ + + ⋅ + =��  

                     �  

                     �  

( ) ( )1 1 1 1 2 2 2 21 1 1n n n n n nn nm a m a m a m a m a v− ⋅ + ⋅ + − ⋅ + ⋅ + + ⋅ + =��  

��� i � � � � � 	 
 � � �  � � �� � � � � � � � � � � � � � � �

iP� m
iP � 0P� i  =1�2�…�n� ��  ! " � � # $ % & ' ( ) & * 

( ) ( )1 1 11 1 1 11 2 2 21 2 2 21 1 0 1 11 1m m m
n n nP m a P m a P m a P m a P m a P v P⋅ − ⋅ + ⋅ ⋅ + ⋅ − ⋅ + ⋅ ⋅ + + ⋅ ⋅ + =��                  

( ) ( )1 1 12 1 1 12 2 2 22 2 2 22 2 0 2 21 1m m m
n n nP m a P m a P m a P m a P m a P v P⋅ − ⋅ + ⋅ ⋅ + ⋅ − ⋅ + ⋅ ⋅ + + ⋅ ⋅ + =��                                                      

                                  �  

( ) ( )1 1 1 1 1 1 2 2 2 2 2 2 01 1m m m
n n n n n n nn n nP m a P m a P m a P m a P m a P v P⋅ − ⋅ + ⋅ ⋅ + ⋅ − ⋅ + ⋅ ⋅ + + ⋅ ⋅ + =��                                   

⇓   

( ) t t mI M A P MA P V P− + + =  �� & + , � - . / 0 A 1 2 � ( )I M A− �34

��5 6 7 389 & & � ) & * 

( ) ( )1t t mP I I M A MA P V
− = − − ⋅ +   

                 ⇓  

( ) ( )1t t mP I I M A MA P V
− ∆ = − − ⋅ ∆ + ∆   

:� � V �� � � � �� ; < =�% & > ?' @ A B ) & * 

( ) 1t m tP I I M A P MA
− ∆ = − − ⋅ ∆  … … … … …�3� 

C D E � F $G H 8I J K L � � M N O P Q � � �� � � 8R S �T � �3�

& 1 2 � ) & * 

( ) 1
* * * *t t

K KP I I M A P A
− ∆ = − − ⋅ ∆  … … … … …�4� 

U + *M *� �- .O V / 0  
*tA *, �- .�W X / 0  
*t

KA *� k�� Y Z [ , �- .�W X  

KP∆ *� k�� �� � % \ ]  

^ *A _ *
KA � � � * 

 

 

� [ ]*
1 1 1, , , ,K k kk kk knA a a a a− += � �  
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!�D E 9 ` � F V a  
� � b c � F � d e f + gh i j 8� F k l �$6 m � � � D E O

n�U o j p q r s t > ?u v 8w x �y z d e { | � � 8} N ~ a ��

g� � � � 8R S � � U C � � U � � � � b c 8� a _� a ^� � �

��T | � � { 8� � � � _� C � � � :� � � � �� $� P Q � � � 8

� � �� � � � � r � � j 8�� � � � � � � �   ¡ ¢ £ 8z ¤ �¥ ¦ §

¨ © 8� �   ¡ 9 Z �� y A B D E ª 8�C « ¬ � � � � � � 7  �� �
� � � * 

� 1�� *® ¯ ° ± ² �  
� 2�� *³ ´ � µ ¶ b c � �  
� 3�� *· k � b c � �  
� 4�� *U � ¸ ¹ b c � �  
� 5�� *º » ¼ ½ �  
� 6�� *¾ � b c � �  
� 7�� *¿ À � b c � �  
$% 7  � � �� � ® ¯ ° ± � �² � �¸ ¹ � $� ¿ À � 8Á Â ��

g � � �� O I J K L 8Ã Ä ~ a � ��T I J K L � � O �g � � �

� Å 8� � � � R S Æ � � ��' $Â v I J K L O �g �� 8R S a �

Ç È a �C D E $� � b c @ � É Ê �Ë Ì , �� § � F 8� � > ?Í v I

J K L � � % Î R S | � � � � 8} Ï ~ a �Ð � Ñ G gÒ Â v Ó � �� �

� B C 8} Ï $� Ô Õ � � 8} Ï �� � > ?r p < � � �� 8Ö � > ?�

$× ¶ �� �U � ³ ´ ¸ ¹ � �� Ö � } .�� � I J K L � � % \ ] ��

� ØÙ W Ú Û � � B C =�Ü Ð �{ Ð Ý M � Þ| � � �� 87 « � � �Í

ß� 

 

à�á â � F  

 g�� � M N ã x � F  
 C D E �á â ä å æ ~ ç è 1 � é �� ê ë I J K L ì í � � 8} Ï �Ø

Ù W Ú Þê Å × ¶ �� �� � % �$× ¶ �� 8� � % \ ] 4� I-O > ?�� �
> ?�G gÒ î ( | � � �� �� � % \ ] �ï Ö � × ¶ �� �� � % \ ] 4�

× ¶ �� ð î ñ ò ó & + �$× ¶ �� ð î ñ � × ¶ �� � � ô Â v § × ¶ ��

õ ö ð î 8} N �õ 3� × ¶ �� õ ö ð î 8} N 4� I-O > ?�÷ ø � § >
?�$î ( d e � � 8R S � ù � w å 8R S �C D E r $ 2006úY û ü o Â
ý þ ��� � b c @ 161�� � É Ê �� F ê ë I J K L ì í � � % Î 100%=
O P Q d e ¹ B 8R S �Ë Ì (4) & 8� � M N > ?ô Í ß| � � � � B C � �
8} N �Ð � G gÒ v § | �� 8� �  L � � .�PPI��Ó � L � � .�CGPI�
� Ô Õ  L � � .�CPI�� 
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è 1 × ¶ �� w å � F è 

 
�g�I J K L ì í � � M N O � � B C 8R S  

        © I J K L ì í � � � � g � ¹ B � � B C % \ 8o j �� � �
(42.34%)�U � � � � (39.28%)�° � (9.59%) 	 � � � 
 � � :� � � ~

��������	
��

� � � � � � � � � 

����� � 

� � � 

��� ���

� � ��

� �  �

� � � � 

����! " # � $ % 	


� �� � � � � �

1, 2, ,t n= � � � �



����& ' ! " � � ( 

� �� � �

�

��) ��*

+ , � - ��

. / 0 1 

2 3  . / � 4 � 5 6 
7 3  8  ��� 5 6 
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+ O � Ã Ä I J K L ¦ � � � � ¶ , �8 � ] � � � ! � � � � 1�
� 8� � �U � � � � � � � � � (29.67%)�� � ³ ´ (10.73%)� � ¸ ´
(7.4%) 	 � � � 
 � � � � 1�� + U + g 
 � � � � � ´ � I J K L �
� k ´ � ! � � o j � � 2�� 8� � �^ � � � � � ´ (11.66%) � �
�(4.14%)   � � � �!�� 8� � � 

 1  � � � � � � � � � � � � � � � � � � �  10 � ! "  

           1981�      # $ %%             2007�      # $ %% 

& '  & (  � � )

* 
+ , -  & '  & (  � � )

* 
+ , -  

1. . 63.31  1. . 42.34  

2. / 0 1 2 �  56.85  2. / 0 1 2 �  39.28  

3. 3 4 � 5 6

7 �  
44.84  3. 3 4 � 5 6

7 �  
29.67  

4. 8 6 8 9 :

; 
15.99  4. 8 6 8 9 :

; 
11.66  

5. < �  9.01  5. = > ? ; 10.73  

6. / 0 ? ; 5.44  6. < �  9.59  

7. @ A  5.16  7. B C ; 7.40 1981� 

D E F  

8. = > ? ; 2.45  8. @ A  4.14  

9. G H ? ; 1.33  9. / 0 ? ; 3.13  

10. I J  1.23 2008�

K 0.55 

10. G H ? ; 1.24  

L M N O %� P Q R S  

 
! @ 1 ' $ " § �:I J K L � � % Î g � O � � B C ¹ B R S 8 #

10 I �� �$ 1981_ 2007úô ¦ � $ �:   úa + # 10 I � R S
8� � + � 9  � � �� r i % 8� & é I J K L � � } N O �  
 � �
R S 8C ' ( � � I 8 ) } � * r � 
 � � �� : 1981_ 2007ú� R S
8~ a + d   � ) } �: 1981ú � �� �� � % \ ] � 63.31%�Þ 2007
ú + d , � 42.34%�U � � � � ! 56.85% ) , Þ 39.28%�^ � � � � �
� � - ! 44.84% ) , Þ 29.67%� & é  
 � � w å 8 . 6 _� � � � 8
} Ï � /  ! � � � I J K L � � M N R S 8~ a } 0 �U + � � ³ ´

� � ! 1981ú 2.45% % \ Þ 2007ú 10.73%�r # 10 I �� + 1 g� R
S ~ a % \ 8�� � & é � � ³ ´ � � O � I J K L { Ð Ã Ä 8~ a $ $
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2 � § 3 4 � 

 
�5�I J K L ì í � � M N O L � � .8R S  

C D E � L � � .� � � � � � �+ { ð j � � � õ ö ð j � � � !

 � � � 4@ 8L � � .� � � � �  L � � .(PPI6Producer Price 
Index)�Ó � L � � .(CGPI6Corporate Goods Price Index) � Ô Õ  L � �
.(Consumer Price Index)�Ã � � b c � � > ?' $Í ß§ 1981_ 2007
ú8� � B C � 7 8 Í ß§  !" L � � .� 

        : 1981úL � � .� I J K L ì í � � R S ~ a ç @ 2 � é �© + �
1�� ( ® ¯ ° ± ² ) � R S 8~ a 9 � � U � �� � � � 1�� ð j I J
K L Ü Ð , �8 � : � � I 8b - � ; < :� �  L � � .� 8.8026%8
% \ �* :Ó � L � � ._Ô Õ  L � � . = : 2%$) � &é��>

? y I �� % \ 8 B C �^ @ Á y L � A < 8 d e û B �ï Ö :� 2�
�( ³ ´ � µ ¶b c ��) 8 Ô Õ L � � . � 3.0318% 9 � � U� 6  �
��&é§ : 1981ú= � 2��:I J K L � � % \ O Ô Õ  C D E » �

F & 8 R S � 
    2  � � � � � � � � � � � � � � � T U V � � (1981)     # $ %% 

        T U W  

! "  
� � X � � T U  Y Z � � T U  [ \ X � � T U  


 1 ! "  8.802608 1.701328 0.958967 


 2 ! "  4.651789 0.260918 3.031822 


 3 ! "  1.509758 0.101707 0.082319 


 4 ! "  0.065912 0.031990 0.009919 


 5 ! "  0.022246 0.000275 0.000365 


 6 ! "  0.036442 0.001320 0.004376 


 7 ! "  0.064612 0.003515 0.009661 

] ^  15.153366 2.101054 4.097430 

L O N O %� P Q R S  

^: 2007úL � � . � I J K L ìí � � R S ~ a ç @ 3 � é�U+
� 1��(®¯ ° ± ² ) � R S 8 ~ a Ã < 9 � � U� ��� * r U PPI�
CGPI� CPI G � 1981ú= , H 3 4 � I U CGPI_ CPI G , Þ 0.5%$
)�Ñ � @ Á L � A < 8 d e û B �ï Ö :� 2��( ³ ´ � µ ¶b c �
�) 8 Ô Õ L � � . � 0.562113%� ; < J r � � U� 6  ��� * r

+ d � 1981ú8 3.031822% I K ) , �&é§ : 2007ú= � 2��:I
J K L � � % \ O Ô Õ O UÔ Õ L � � . 8 R S + d � L $ 2 M N

O P � 
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 3  � � � � � � � � � � � � � � � T U V � � (2007)    # $ %% 

        T U W  

! "  
� � X � � T U  Y Z � � T U  [ \ X � � T U  


 1 ! "  5.831295 0.360131 0.231649 


 2 ! "  3.375751 0.079586 0.562113 


 3 ! "  0.873799 0.009095 0.004981 


 4 ! "  0.021067 0.001956 0.005742 


 5 ! "  0.000842 0.000024 0.000017 


 6 ! "  0.004894 0.000077 0.000239 


 7 ! "  0.005270 0.000708 0.003151 

] ^  10.112918 0.451577 0.807891 

L O N O %� P Q R S  

 
Ð � � 1981_ 2007ú8 !" L � � . Q :g R �$ �ç @ 4 � é�' "

§  !" L � � . : 2007ú8 = S G I K 8 ) , �U+ ��L � � .

(PPI)�Ó �L � � . (CGPI)�Ô Õ L � � . (CPI): 1981ú� I J K L �
� } N M �8 ~ a � � � 2007ú8 1.50 ��4.65 �� 5.07 �� T F y P

Q ��UV W í X Y 8 E » � � � I U$Ó �L � � . (CGPI)�Ô Õ L �
� . (CPI)UV I J K L � � } N � ¹ B Z [ 8 \ a � � � ] � 

 
 4  19816 2007�� � � � � � � � � � � � � � � T U � � V _ `   # $ %% 

       T U W  

�*  

� � X � � T U  

aPPIb 

Y Z � � T U  

aCGPIb 

[ \ X � � T U  

aCPIb 

1981 15.1533 2.1010 4.0974 

2007 10.1129 0.4515 0.8078 

1981/2007 1.4984 4.6534 5.0723 

L O N O %� P Q R S  

 
 5�M �ã x � F  

C D E � y z I J K L � � } N O � P Q ����8 d e ã x �̂ _ y Ü

Ð ã x ��g� M �ã x _�5� M �ã x �T u Ì y ò ó 9 ~ & ô î ( ×

¶��õ ö ð j 8 } N �7 u Ì Y û ü o Â ý þ ` � 93ú��b c @ � Â v
É Ê �G ^� F U| � � M �ã x R S 8 ~ a � 
ò ó 9 ~ & 8 N C ì{ � a ê 70~94ú b 25ú� . 6 � 3 8 R c 9 �

0.804�9 ~ & w x ç )6 

1 2 3 4 5 6558.933 0.288 0.516 2.45 2.693 8.329 2.607Y X X X X X X= − + − + − +  

               (-1.780)   (4.74)   (-5.624)  (3.774)  (-8.447)   (2.687) 



100  � � � � � � �2009� 6	�
� �  

 
U+ | } . � < d �	 
 ç @ 5 � é6 

 
 5   c d e f g h U i j  

h U  h U i j  # $  

Y  k M ! " �l m n  o p q  

1X  � � � � �r s � �  t u / v w  

2X  .xyxz1 { | } ~  o p q  

3X  k M � � zU  z 

4X  y5 r s � �  �/ p �  

5X  z1 r s � �  �/ p �  

6X  .5 r s � �  �/ p �  

                   L M N O �� P Q R S  

 

 6  k M ! " � � l � h � � 6� �  

 

 

 

 

 

 

 

 
 
L M N O �� P Q R S  

 
e f I J K L � � � g h } N 400 i � � )�: j k l I J K L � � }

N O × ¶��úð î ñ8 R S �� ¹ B × ¶��úð î ñ� 115.2 m þ n 8

ð î } N �$× ¶��8 � o c ÷ � � � � þ p 8.56 q ô Â v �� ¹ B × ¶

�� 98.58 rq�� 8 } N �ç è 2 � é�: k l × ¶�� s t ] )�× ¶

��ê Å õ ö ð j u � ñ8 Ü Ð ã x � 67.99 rq�U+ ^ _ y � v ¶ w  

ñ 61.04 rq�� � � � � w   ñ 6.95 rq�x Ì � ( w   ñ 2.25 rq�

: � v ¶ w   ñ k l ê Å | ���� s t ] � 3 �( y ê Å ð j u � ñ�

� � l � � � n  $98.58                       # $ %� �                                 # $ %

� 

 � � � � n  � � � � �  

� � n  

� � X � �  

� � n  

� � X �  

� n  

� � � �  $67.99 $6.95 $2.25  


 1'� 6� �  $58.46 $22.87 $13 3238 


 2'� 6� �  $15.52 $8.76 $4.58 658 

� ] � �  $141.97 $38.58 $19.83 3896 

� 6� � � �  2.09 5.55 8.81  
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35.7 rq�� z �§ � 1 � M �ã x 8 �� w   ñ�� � � � � w   ñ�x

Ì � ( w   ñ�x Ì  w   ñ� � � 58.46 rq�22.87 rq�13 rq�

3238 {|Ë Ì Ü Ð ã x _�g� M �ã x 8 x Ì � ( w   ñs t Ô Õ } Z

_| ����8 Ô Õ ~ � �� z �§ � 2 � M �ã x 8 �� w   ñ�� � �

� � w   ñ�x Ì � ( w   ñ�x Ì  w   ñ� � � 15.52 rq�8.76 r

q�4.58 rq� 658 {� 
:× ¶��õ ö ð j u � ñ� 98.58 rq = �ç @ 6 � é�Ü Ð ã x ��

1 � M �ã x �� 2 � M �ã x 8 �� w   ñ� b ��y 141.97 rq 8 � Á

ã x �UM �ã x � ] � 2.09�ï Ö U� � � � w   ñ b ��y 38.58 rq

8 � Á ã x �UM �ã x � ] � 5.55�^x Ì � ( w   ñ b ��y 19.83
rq 8 � Á ã x �UM �ã x � ] � 8.81�:� 1 � M �ã x �� 2 � M �

ã x � z �§ 8 x Ì  w   ñ b � 3896 {� 
× ¶��õ ö ð j } N M �ã x # � I ���ç @ 7 � é� 
 ��� �

8 � M �ã x A 63.25%(85.341 rq) �U+ � � ® � L �� 20.25%(27.34
rq)�³ Ì � � � � ��� 13.65%(18.44 rq)� �   �� 7.66%(10.35 r

q)�� � �� 4.38%(5.92 rq)�ê ë � � �� 4.26%(5.76 rq)�� � ��

4.01%(5.4 rq) 	 � � � �: $ � � * � Á ô " � R S # � I 8 ���Ã C

D E � � � 8 7 I ��ô " �$� 1��(®¯ ° ± ² �) � R S õ I �U�

� R S $ I 8 � � 6��( ¾ �b c ��)�Ð � � � 2��( ³ ´ �µ ¶b c
��) � 7 ô � � 7��( ¿ À �b c ��)� 

 
 7  k M ! " � � l � h � � 6� �  � � � Z      # $ %� � 
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