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   S,� ì  R4e_c� ir   f    R  f BM¿ Cc]RN

3c-Ò(1970)fSB\OAM,  ^� ì f  OAM,    f 4G   ¿

9 ù<ýîCc-?daS  ^� ì  ¹¥f  OAG� l� �� �� NR¿ 9

 edM;G-?dQ AM,   NS§ Â�ïòÂO4JGt� �� l� �� ��

NR  f 5-t� �� l� �� �� NR  ¿ f 5?OQ`JM,*`b­ 

R 4w� uf¨ Cc,+� l� �� �� R    R­  f  Cc,?O 9Ü

 OPc-

  ,� ì  S,  P    f >M7b,�  Q Cc     É9 \M

ú;<PbKK3c-   R  S,� Q 2000  � f  OAM,º @dG  w�

uf® �Ë AM    R  f 4,� ì  9/� irR   0f 6G8ã

8f  Cc?ON3c-� ì  9?R/� irR   0f 6dT,Ì´   P

 �o� ~rR ¾f�  OAG    R  f adc?OQPb, îR� ì 

R�   £ L=f [cQ,� ì  R/� irR   0 6Sm� � |� P  É

f I5c?OOPc-

/� irR   0NS,�ì  f,  f�  OAG¡   O,  f�  OA

G �   R�   8a  @dc]ROAM    f¿ Cc-?R� w� Q74M

S, �   NS  9    ÉN  @dcRQ AM,¡   Q74M,  S

Å  �   Q  @dc/ ý  subsistence level SL0N  @dcOCc-¡

  Q74MS,Ì´É9íïQ AM   Q ÇP  Q3b,Ì´ ¸ 9  A

M]   9  AP4  Q3c-?R  NS,Ì´ ¸9  Cc?OQ`JM

   É9÷úCc-KZb,    ÉQ GP4Ì´É9ýîCc?OQPb,?d

S ÇPÌ´ÉO45?O9N;c- �   N3dT,?R`5P ÇPÌ´ÉSÃ

 úÎ ÍQÙCcG\Q  @dP4-A8A,¡   Q74MS,FR»á¥ �

Æ �  P  RG\,FR`5P ÇÌ´ÉQ AM], ¤  ,Ì´Éf½  C

c?O9Ü P� �� R  9  ed,  @dc?OQPc-

?R`5P�   8aPc  NS,¡   Q/ ÇÌ´É09ýîCcõà,/�

irR   0QÄ AM4P4?OQPc-FRìR  Î9r� � sQ  Cc?O

Q`JM,    8a    VOÌ´É9 ÍAM/ ÇÌ´É09 .Q  A,



)

/� irR   0f 6G    R  QÄ Cc-   � ì8a· ìVO 

Cc?OQ ÊAG ìNS,/� irR   0 69» AM  @dc?OQPc-

KZb,/� irR   0OS, �   RÌ´ª 9,¡   Q7=c/Å 

P  0R  Q74M Å Qª @dc  8a,    ÉO A4   R 

N edc  VR  Q7=c 1   N3c-

?R/� irR   07`U/ ÇÌ´É0QK4Më AG]R9ë 1-1 N3c-

W '%' (E;@3xem)1zZ�RNqS

¾¾     (1996)R p.87 RëRë 3-6 f× Q  §

ë 1-1 Q74M,  S�ì¹¥RÌ´É N,  S  w SLSL S ý  R  f A

M4c-    RÌ´ÉS 8aÞ,    RÌ´ÉSÞ8a VO÷ËCc-FAFA

M,M,MPMPA1 S  R     ,MPMPI1 S    R     N3c-??N,    N

S ABAB Q  Cc ¿9    Q  @dM7b,DEDE 9    Q  @dM4c-N

 (ABAB DEDE) BDBD R BDBD Q  Cc ¿S/ ÇÌ´É0N3c-??N,    Q`b

Ì´  9÷ËA,    O    R    É9�  A,/ ÇÌ´É09  A



� �

G 9 C N3b,?d9/� irR   0N3c-?R/� irR   0f 6cO,

    R  9�  AM4;,    ÉQ A4  9  edc?OQPc-

1978  � ,� ì  S      f  AM7b, îZNQ    9  AM

;GR[PaD,    S@aPc úf >M;G-   QS,    8a 

  VRÌ´É Í9r� � sQ eddT,   NR    ÉR  S  Q è

@dM4<-

A8A,� ìNS Û hukou OäTdc  Å 9ýîAM7b,  O  R� Û

 Í,O<Q  8a  VR ¸fÕA<Å AM4c-FRG\  ïò8a  ï

òVRÌ´É Í9û>ad,    O    OR    ÉR  9  QS 

@dP4  9 BM4c-

3c   � ì9   f 6Gõà,    R¦ÇÌ´É9  A,    O

    R    É9ð Cc-  Q74MS 1960  � Á ,Ý 7`U ìNS 1970

 � Q 6GO@dc1%-2004   Q    R�  ^�  �   R� whgô 8a,�

ì  9   f 6GOR�  ]3JG9,Õ P  ¿ R � =93ce=NSP

43-

  ,� ìQ74M]  �  ³â9  @dü\,13 µO45 úP� Ûf 6c�

ìQ74M@6],Ì´ Ç  8aÌ´É�    V  AKK3cRNSP48O4

5¿ ]÷ËAM4c4-A8A,� ì9/� irR   0f 6G8ã8QK4M,

îQ74M]ÿ¹Pn� t� orf cQS JM4P4-

?R  QS,  ¿ Q 4cw� uR� ²9  AM4cO edc-� ìNS

 Å Q`JMÌ´ Í9   OPJMS4c]RR,  OAMSù<Rì¼  9

  AM7b,  PÌ´ÉRw� uf Â^  ÂQ  Cc?OS \Mê N3c-

?RG\,   Q74MS,Ì´Éf�   Rrxvl��� rNSP<,Ì´  ^

Ì´  O4JG� � � �w� uf¨ Cc?ON� ì  w� uR� ²f ÿCc-Z

1   QK4MSÒ(1970), ìQK4MS �  (1997)93c-
2 þõ(1980)Q74MS    S 1900  � Á O 1960  R� é,   f 6GOAM4c-
3 2004  � Q� ì  9   f 6GOCc�  QSúö(2006),  (2008) 93c9,  R� 

^Ì´  R  O4JG± 8aR[Q  AM4c-   2  NS,FdaR  H=NS  

 6fÕ QS  N;P4?Of A,FR`5P     8a 3  , 4  ,FAM 5  QM

    ¿ Q`c  f [c-
4 ©6T,Wang(2010) 93b,?daQK4MS   2  QM  Q  AM4<-



� �

Gw� uR  � �� ^   Ræ R  Q]  AG    R  f 4,/ 

 0Q Cc`b� |rxP  f ;¾AG4-

   R ¸ OPc  NS,  R� ì  R  fÜ P b, ÖQ   f

  AGO 6adc� R gqg ì   ,Ý , ì  OR  f 5?OQ`

JM  AG4-� ì  9 ÖQ  A,FAM î,Ä AG    R  fì

  Q`JM   Q  Cc-

ZD,� ì  Ì´ õf¿ Cc� N,  � ÛR  O� ìR¹� ÛQÔ\c 

� ÛR  f  Cc?OQ`b,  Â �   R  8a,� ì  Q7=c  

 R£ L=QK4M  AM4<-

1970  �  Q7=c�  º R ¥O   � ÅR  Q`JM,� Û ÍO   

9 å@dM4;,1980  � 7`U 1990  � f AM   8a   VRÌ´ÉR Í

9÷ËAM4<`5QPb,?R³âS 2000  � f AM]Ë AM4JG5-ë 1-2 S�

ìQ7=c  � ÛR  O¹� ÛQÔ\c  � Û  f AM4c-

W � 	 � � HXzhIU3dq1zhIUkn#TK� '&&& I� �

¾  ì       1FAOSTAT2(2015  )

ë 1-2 R b,1961  Q¹� Û9 6 µ 6 Ð�� Q AM  � Û9 5 µ 5 Ð�� N3

b,  � Û  S 83.3%N3JG-FR ,1970  QS¹� Û9 8 µ 1 Ð�� ,

5   8a   VRÌ´É ÍR  RÍâQK4MS Û(2009)f× R?O-
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� �

 � Û9 6 µ 7 Ð�� ,  � Û  9 82.6%,1980  Q¹� Û9 9 µ 8 Ð�� ,

  � Û9 7 µ 9 Ð�� ,  � Û  9 80.6%O,  � Û  QSú;PøÎSP

8JG-

FR ,  � ÛRÈàS¤� AM4;,1990  QS¹� Û9 11 µ 6 Ð�� ,  �

Û9 8 µ 5 Ð�� ,  � Û  9 73.6%,2000  Q¹� Û9 12 µ 8 Ð�� , 

� Û9 8 µ 1 Ð�� ,  � Û  9 64.1%,2010  QS¹� Û9 13 µ 6 Ð�� ,

  � Û9 6 µ 9 Ð�� ,  � Û  9 50.77%O  A-2011  Q 50%f� éJG-

  � Û  S 1980  � 8a¤� ³âQ¸b,  � Û] 1993  R 8 µ 6 Ð�� f�

� lQ  A = 2014  Q JM4c-

ZG,?R  � Û  f  � ì�Ý O  AG]R9ë 1-3 N3c-

W � 	 
 � HXFfgF�XFVl2*,8zhIUkn3dq

¾  �    1World Development Indicator2(2015  )

ë 1-3 NS, ì7`UÝ S 1960  � 8a 1980  � Q8=M  Q  � Û  9¤�

AM4c-  S 1960  � 8a 1970  � ÑTQ8=M  P¤� ³âf AM4c-

îR� ìQ7=c� ìR  � Û  S,50 f� éJM7b, ìØUÝ R 1970  �

R  Oá  R  Q¤� AM4c-� ìQ74M 1980  � � ,    8a  

 VO   Ì´ Í9  Q  AM4c?Of çCc  OPJM4c-A8A,

  R 1970  � R   25 Æ  O  CcO,« OAM 4  Q3cO 6`5-
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 Q GDP QÔ\c    R� Ë¬° RpjgR  f AGR9ë 1-4 N3c-

W � 	 � � fgF�XFHX2*,8zj{~3 .-0 ><93dq

¾  ì       1FAOSTAT2(2015  )7`U�    1World

Development Indicator2(2015  )

2012  Q7=c  � Ë¬°R GDP pjgS� ìNS 8%OPJM4c-   

6QK4MR  9¾ü\G 2004  Q74MS 13%N3b,?dS  R 1970   

R 5%, ìR 1978    R 4%`b] 4  OPJM4c-  � Ë¬°R GDP

pjgO45  8a cO,� ìNS,  O ìR   Ä Æ R  O WM

   Rpjg9 4?O9  @d`5-

FAM,1985  � R� ìR   O   R  R  QK4M AGR9ë 1-5 N

3c-
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  � ìì    1� ì    2(ß   )f� Q  §

ë 1-5 S   R��  Gb  N3c/ñ)    � ðÜ   ¸0O   R 

N3c/'     � ð( ¸0f 1978  ¬ QM  ÎAGAG]RN3c6-  

NS 1985  R 739 ¶9 1995  QS 1,338 ¶,2000  Q 2800 ¶,2010  Q 4450

¶QPb,25   N 6 ¯]R¢Uf EM4c-

� ,   R��  Gb  N3c9,1985  R 389 ¶9 1995  QS 541 ¶,2000

 Q 717 ¶,2010  Q 1467 ¶QPb,25  N 3.7 ¯R¢Uf EM4c-

   R  P  Q AM   RFdS^^  N3b,   R  f   R

  N AGÈàS 1985  Q 1.86 ¯N3JG]R9,1995  QS 2.47 ¯,2010  Q

 3.03 ¯ VO úAM4c-

?R`5P    S,   R[Q  CdT,��  Gb  R�  8a   V

R  f çCc9,   R   Q  P�   Q  O  R    S úAM

4cO 6adc-  O  R    R úS   Ì´ ÍR¦ï9ú;4?Of

 AM4c-A8A,2009  8a 2012  Q8=M   R��  Gb  R�   S 

 f� éJM7b,    9  AM4c-?R`5P    R  9  Ccõà,

   VR  R  OPb5c-

6   ÎQ3GJMS   O   R    ¬  f 4G-?R`5P  QM1� ì    2

8a¸ Ü OPcR9 1985  � N3JGG\,?d� f    OAG-
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ë 1-6 S  R Æ 8a  Q8=MR  O  R     N3c-

W � 	 � � bP+6b_2+,/3zj1Zj3Ywv}1v}i[� ]� 'TK� O�

¾  Ò(1970),p.101 R 2  7`U p.112 R 6  `b  § -

    O  R    f 1934 1936  ó R    ¬  N  ÎAG]R-

� ìQ74M] 2000  � `b   R��  Gb  Q�  ³â9  @dG9, 

 �ÆR  R  R     Q74M]á R  9 BM4c-@aQ  Q74

MS,   R  S 1954  8a 1964  Q8=M   Q  AM4c-,

 (%( S   Æ Q3Gc  R (0,'  8a (0.'  Q7=cq� � zk O  R

(64  GbRíï   R  O,(00'  8a )''0  Q7=c� ìR°f  AM4c-
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¾ &     1      2#ß   $7`U� ìì    1¹ì  æ   Ú

   2#ß   � �

2000  � ÆÑNS� ìRq� � zk   Q7=c 10a  GbRÌ´ ¸  S  R

1960  � ÆÑQ 4°OPJM4c-2000  �  ÑQPcO� ìNR 10a  GbRÌ´

¸  9  RFd`b] @<PJM7b,?R  N[cO,  9   f 6G

1970  Æ Ríï-Ì´R  Q 4°OPJM4c-

FAM, 1-2 S  � ì�� ìQ7=c  � Û��  GbR  � Ë¬°R  f

 AM4c-  � Û��  GbR  � Ë¬°S,    R�  ø OAM  Cc

?O9N;c- ì9   f 6G 1970  � O� ìR 2000  � f  CcO,� A

M� ì9 ìf� éJM4c-



� � �

u � 	 � � xemP_03zhIUGI^.7zjJQLM� TK� 21AE�

   ì � ì

1970  2,483 1970  38.8 2002  299.2

1971  2,411 1971  49.1 2003  311.7

1972  2,773 1972  59.7 2004  337.1

1973  2,944 1973  72.2 2005  361.1

1974  2,965 1974  102.1 2006  385.9

1975  2,997 1975  139.2 2007  407.6

1976  2,858 1976  182.7 2008  437.5

1977  2,749 1977  226.3 2009  464.6

1978  2,745 1978  285.9 2010  494.2

1979  2,764 1979  350.9 2011  525.9

1980  2,571 1980  337.4 2012  561.3

¾  ì       1FAOSTAT2#)'(,  $7`U�    1World Development Indicator2

#)'(,  $

  Ó£S 2005  ¬ NR  °N3b,US y�   N3c-

  RZO\S�� R`5Q @dc-

1   � Û  N  CcO,2000  �  ÑR� ìS,  R 1960  � O WcO 4

]RR, ìR 1970  � O WcO,XYáB°N3c-

2     R� Ë¬°9 GDP QÔ\cÈàS,2000  �  ÑQ74M]� ìR  S

 �Ý � ìQ AMSc8Q 4-

3 � ìQ7=c    R��  Gb  S�  AM4c9,    R��  Gb

 R�  9� éc  OPJM7b,  O  R    S úAM4c-

4 2009  � ,  O  R    9  Cc`5P³â9  @dc`5QPJG-

5    Ä  R  O  CcO,  R��  Gb  N @dc    R 

   R�   S  f� éc9,      R  S  f� éc?O9  @

dG-

6 §� =  3GbRÌ´  NS,   QÄ Cc  R  f� ì9� éc°O

PJM4c-

7  ì9   f  AG 1970  � `b],2000  � R� ìQ74M  � Û��  G



� � �

bR  � Ë¬°9� AM 4-

?R`5Q,  R� ì  R  f  � ì�Ý O  AGõà,  Q7=c

   VR  f çCc  ]3c� N,Fdfã Cc`5P]R]ýîAM4c-

   VRÄ f  CcG\QS,Ò 1970 N  @dM4c b,    R 

f 4,  @dG    ÉO ý  R    f  Cc?O9 ] ZA4]R

N3b,  � ,  @dcW;  N3c-

?RG\,   NS R 2  QM    c  R�    O ý  QK4M

 Cc-FAM, 3  QM§ ÂQ� ì¹¥f  OAG  ÀR    , 4  Q

M §  f  OAG � �� R}{� �w� uNR    , 5  QM Ï f

 OAGïò� �� NR    R  f [c-

ZG,  ïòQ7=cÌ´ õQ74MS,  �  Rýî9  P Èf JM4

c-  R¼ Q74MS,  �  9  Q AM   VRú;P Ì  f ªA

M7b,Ì´ õQú;P  Éf JM4c-?RG\,  �  R  S,   R

¿ Q74M]  P  OPb5c-?dQK4MS, Ý� (1999)9,1990  � Q7

=c  �  R    R  8a,  �  R    ÉS    OXY A4O

 L=M7b, ÇÌ´ÉS    QR[ýîAM4cOAM4c-2000  � Q74M

á R  ]  NS3c9,   Rw� u9ýîED,á R  ¿ S� Ü N3

c-Ë6M, 2  � N  Cc`5Q� � � �� �� RÌ´Éw� uQK4M]w�

uÅ 9ýîCc-?RG\,   NS  �  QK4MR¿ S eP4-
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^ 2 ] 8C`T1k+6VWkL?P7X',hKUe;

^ 1 _ 3*51

  QY*    X    qÙ CP¸   X   ú q MJ    UN

2PX�°� uq 3+    cC2  q >J¸   Q1m7*  X  U

 R  RX  R2MJ  Ug  7 cMP2m+    U5=m  R  R

X ßqú C* U  U5=m ê  X É q k6UEmJfX  RCP

  7 knP2m+

    turning point Ys°�°¯©u�  A. W .Lewis UjMP  AnJ  Q1

l*   Y*    X  Q* êÛ 7-    .T  6k-   .T 

_  Em  RCP  Anm+ 2 4nZ*     êÛ unlimited supplies of

labor X  QY êÛ Y  Q1l*    êÛ limited supplies of labor X  Q

Y êÛ Y  QYT2+?X  Q*     êÛ X  q   ê X  *

    êÛ X  q ê ´ X  R ^?R7Q8j31+     êÛ q

  ê Rg ^+cJ*  (1955)UjnZ*   ê q-±NX  U5=m ê

X     7Ç  X êX     R CP   UÒ2  U1mR8*HX

 Y   ê X  U1m.R  CP2m+

?X   U Em  O=U52P� u­�RTmXY*     êÛ R  

 êÛ Q1m+HCP*· q  GCfmÂ    dual structure Q1m+   q

 m  U52PY* î  X  Y* É  RÏ   6k  AnmÂ   q

 NR  CP2m+©u� XÂ   £� ©QY     X É  QY    

  U O8*  7      UjMP  Anm+± *±    XÏ   Q

Y êX     7Ò;*  YÏ   ÎQ   T   T  7  Anm+

 É  Y*Í  R ê 6kTl*Í  Y  Í X   7  UTmj3T

 êR  � �� }X ð q  C*  q÷  Em?RUjl*  � �� }Y

 CP28* ê  g  CP2;+  UÏ   UYÍ  Y  GF* ê 7

 kX ê R  q 2P    q¸ RCJ    q  CP2;+H?QY

 � �� }Y� «QYT27*  Q8m  RCP 4knm+  U*Å    7

1 Ä (1970)*p.25 jl+
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 ;* êÛ X   7 2?RgÏ   X  Q1m+?XJf*Ï   Y É

  U CP êÛ X  RTMP2m+HCPÏ   U5=m êXÛ Ý Q1

m    Y-    subsistence level SL.Q  AnmR 4m+± X    X

  7  EmRCP*Ï   X ê 7* µX    h  TSR `P  U

  C*Ï   X êX     7    U JT2RCPg*HX ê Y 

  X  q m?R7Q8mR    U52PYË Em+Õ Tk*     

X  QY*  q  Em?R7Q8F* ê q÷  Em?R7Q8T2Jf*

      QY ;*  XÏ    Ujm  X úq =Bmq4T2JfQ1

m2+

??Q*Ï   6kE`PX ê 7Û AnP2mREnZ*    7* É

 U Em êXÛ Ý RTl* êÛ 7  U ñU   T  RTl* êÛ

 X   7   RTm+?X  QY êÛ Y    RTl* É  Y?X

   X  Q        cQ ê q  C* É  U  AnT2 ê Y

   ê RCP  Em?RUTm+?XJf   U52PY É  U5=m ê

X      Marginal Product of Labor : MPL 7    X  U C;Tm+

??Q*    X  X  ¢z� � ¡q  CP5;+    Y  X   Ò

    T  X    q mJfX  Q1mJfU*?nq³ m  X  QY

 ê Y  CP êEm?R7Q8T;TMPCc3+HX  Q* êÛ Ý X³

 RCP  Anm+C6CT7k*  q Ò   EmR23  QX    Y

 h   Ujl  Em+?X  QX    X  UN2P (1970)YÊ³Xj3

UcRfP2m3+

A)     Y*±  T  X  URgTMP² Em+

B)  ÎX  X X  X 7]4mR* 2  XÅ,X    7  UÒ2 

XÅ,U  Em+?nYÒ2  X    q 8²>m+

C)  ê X  Y² CT;Rg*Ï   X Ö     q  MJ lX ú

Y  C3mC*pnpnX  6k  AnP2m   ê X  YNWU²

C3m+6;P    7  C  Em+      X  Y*  ±  ê

2 ?X  QY    X  YÅ   q  C3m+ õ  TÅ    R D  Q1m+ 

Y  (1996)q  X?R+
3  (1970)*p.28 jl+
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U� £­� �ª°� ¦­  qµ4m+

D)     X 2  _XÅ   Y*ñÔRCP    q fm+

E) � � �  ¥� �°� ¦­X  UjMP  7   EmR*HX    Y² E

m+

  Ê *    X  RCPY*Hn7   ê qÐ2NN  CP J?R7

 >knm+   XÊ X  U52PY* êÛ Y  T²U    X² Y

 Q1l*  R   X 7 ÉgC;Y  RTmJfU*?n7    X  R

TMJ+HCP*    U ê7   U  T  6kjl  UTl*    X

² 7  AnmR*ÇX Ì7± Q1nZ*     Y  CP2;+

AkU   X  Y ÝU CPg  Anm+  U52PY  * ýY  

 Ý  7  U² CJUg66pkF*   Ý  Y     Q1MJ7* 

  U52PY*  X² UNnP   Ýg  GBmq T;TMJ+ 4P*

ê X Î ¯    ÑUg   Y  qµ4m+   Ê QY*   R ê

 QX  Ã  Y  7 ;*  X Î ¯    ÑX ²7 >knm+

HCP*� ­� ­� ¦� ©T  õ     q    GF*   qú RCP

   q 4m  UN2P  CJ2+cF ±U  õ     QY   U 

 Q1m-     economic take-off.gC;Y-  X  break through.UN2P

 Em?R7Q8T2?R7 >knm+

 ÂRCP*-Â   .X  g  õ     QY   U l 3?R7Q8T

2+Â   RYÒ2   qgJkE    UjMP  N=knmÏ   

 traditional sector Rî  6k ðAnJQ1o3  X  UjMP 2   qg

N É   modern sector XØ  ßQ1m4+Â   q  Em  71m  RC

PY*   ê XÛ 7  Q1l*    X² 7 fP  Q1MJ?R7 >

knm+

 4P*Ï   U5=m êX     Y    q 8;³ MP2J?Rg*

Â   qú   U dðnJ     X   q EgXR 4j3+?XJf*

   Y    ²X  h  X  7  RTm  RTl3m+ôÔ UY  

4 Ä (1970)QY*?X-     .R-Â   .X   U*     theory of economic development

X  Ñ 71mRCP5l*AkU?X     R     RY   T ßU1mXQYT;*

   T ßQ1mRCP*     q     X î  _X  RCP 4P2m+
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  T  _X  *?nU DJ    X  R2MJ?RQ1m+jMP*  

qú Em?RY      U DJ   X  ú X  qTEgXRg 4m+

^ 2 _ hKU?P1()69ceU

  QY*   ú q 3²QX   T    q 3+   ú QY   Ê

 RÊ *Ï   R É  R2MJÂ   q 2P    qú Em7* FC

g  T    R23p=QYT2+?nkX  X� � °� UN2P  U  q

dm+HCP*   qú EmJfUY*SXj3Tþÿ  7  RTm6UN2P

g  Em+

(1)  R  

     Y  X l*     êÛ X  Q1mJfU*   UY   

ê q  REm+Lewis(1954)QY  h     R2MJ   ê UN2PY 

 X  Y1PYckT2RCP2m+?nY   UY* êÛ X     X 

Q1l*  T     dQY1mgXX*  ú X UY  T  7  RAn

3m  RTm+    RCP*  ¯   RY U   T  Q1l*  ú

X� ª°¡¬°}U DP ûT� °� X  7  RTm+

(2)    X  Rú

    ÀU52PY*± X  qÏ   R É  RX 2   6kTm?Rq

 RCP  q fP2;+C6C?X� ~¢­�Y1;cQ  ²RCPXgXQ1l*

  ú X UYôÔ T  ú U O2JgXRTm+ ;X    U52P*Ï

   q  cJY±   * É  Y   cJY ±   REm?R7 2+C

6CT7k*  U52Pg É   q 3ºÔg  C3m²U*   êUÜ G

Bmq4T2   h  Í Y     QY1m7*Ï   X  R24m+

cJ*  (1960)QY*  5j\ 1950  ÉX    X    q*  º   R

   º   6k  An*     Y'Ï    traditional sector*(  É 

 semi-traditional sector*) É   modern sector X 3 NX  6kTmRCP2m+
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(3)   X� � ­

   Y   UY 1   RCP  An3mgXQ1m7*   Î7  É  Î

6k É Î_R 1   q  U± UCP  Emp=QYT;*  ú ²Y  g

C;YHnÊ²X  RCP 4m`8Q1l*HX  QY   g2pZ-   .

RCP  E`8  R24m+     QY*     êÛ   6k    ê

Û   _X  Y   6N   T  7 ?MP2mJf*   T  7  A

n*   ¯   T    U5=m   T  RCP   YÙpnm+

(4)   Xþÿ 

   Y*Ï   QX  R     X¼ RCP  O=knm+?XJf*?

X· X� °� X  q  Em?RUjMP*   X  q  Em?R7Q8m+

C6CT7k*� °� X     Ujl*  An3m  g    h    Uj

MP*  X Þ 7 Tl3m+cFY   RCP* (1970)5j\ ̄  ̄ (2013)

UPcRfkn*?ncQ   U pm    U52PÙ AnP8JÊ³X 5 Nþ

ÿ  q  CP2;+

  I Ï   X  R     X   ß

  II Ï   X  R     RX   ß

  III Ï   X    X 8

  IV     X 

  V  êÛ X  

cF*-I Ï   X  R     X   ß.Q1m7*?nYÏ   U5=

m   Q MJ    7   X êX     jl 26 6q  Em?RU

jMP*     êÛ X  Q1l   ê X  71mRC*Ï   X  

X   Q MJ    R   X      Marginal Product of Labor : MPL 7

C;Tm?RUjl   U  CJREmgXQ1m+

   Ê QYÏ   U5=m êX     MPL YÒ;*    Q  An

m    Ê³UTm7*   q 4mR*  R MPL 7± CP2;+ 2 4n
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Z*   Ê QY MPL W SL Q1l*   Ê QY MPL=W>SL Q1m+Ê³

Q  Emj3U*ÇX  U CP*?X I X  YgMRg  T  QX   q

  C3mgXQ1m+   qú CJ    X ;QY?X  q  CP5l*

Islum and Yokota (2008)U52PY g çTgXRCP2m+

C6C*?X  I X   RCP*cF*  X² 7    ²U CP§~qg

N  *    êX     X ß7  CT;Rg êÛ 7   Q1m  7

 6n3m+HCP* 4P* êX     q  Em  *Õk6X  X  

UÜ C3m+?nY   U pkF* ;X    ú U PYcm?RQ1m7*

     Xá  UY    qSXj3U   Em6R23  X  7  C4

T2+

HCP*  II Y    R êX     RX   ßq f*    q  

  RC*     q    RCP*    êÛ   Q1l   ê 7  E

nZ*   X  ß 7 0 RTl*   q 4P êÛ 7   T  Q1nZ*

  ß 7 1 RTmR 4m+Ncl*    R êX     RX   ßQYT

;*· X  XdU  q PP2m+JR4  7     jlg A6MJRC

Pg*   ß7 ñU  CT=nZ   ê 7  C* êÛ 7    R 4*

 ñT  71nZ   Q1l*      7  CP2mREm+2pZ*  

  R  RX   q  Em  Q1m+?nq  CJ Hansen(1966)QY êX

    XÉ   RCP    q ê  Q CJ±Å Jl   q 2*1914 

6k 1961  U5=mx� � �X  U5=m    RCP      R    X

SLk7 cC26q  C*  ß 7 2?R6k      7  EmR  O

=*Lewis £� ©U5=m   ê q  CP2m+

?X  II X   RCP*    7   U² CP2;JfU*   ê 7

 Em  U52Pg    gcJ² Em+  U êX     gcJ   

êÛ X  Q² Em?R71l3mJf*  ü� °� q 2P?X· U  71

m6kR2MP FCg   ê 7  CT2Rþ Em?RYQ8T2+ 4P*

   R     7   U² CP2;  U52PY*·  U    7  E

m   g 4knm+jMP*?X  II K=qþÿ  RCP   qgRfm?R

UY  7  Em+

  III Y*±   U52Pæ CP2J    71m  q U²   U 6M
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JREnZ*HX  q   R 4mgXQ1m+   Ê Q1nZ*  Y  

 Q1l*   Ê QY     Q  AnmJfU*    ÝQ   AnJ

   Y   Q² é q L fm+    Q  Anm   Ê X  g²

é qgN?R71l3m7*     X ²UY ZT2JfQ1m+Ncl* 

  Q  Anm  R     Q  AnmHnQY*  X 7jl² é qg

NJf*?Xé 7  AnJ  q   R 4m  Q1m+

?X  Y    7± Q1mREnZ*    X  6k*Hn7² CJ 

6k   q 4J6 6qþ C3m+?X  X   Y*² é Y  I Xj3

T   ßh  II Xj3T  X  R2MJ� u� ¨°T  U  C*   Q

 T R24m+

  IV X   YÊ³X lQ1m+   ú YÏ   R É  R7Ø CJ

  q  CP2m7*Ï   U    ê7  C*    Q  7  AnmR

  U* É  QY      UP  7  Anm   ê7  Em+?XJf*

    êX  Y    XJf² 7  Anmé 71m7*   êQY  

 Xý   Qg  7 êÛ 7   TJfU  7   Ujl² ChE2é

U1mREm+jMP*    êR   êRX    7  CP2;+?X  é

 Y*    YÏ   U52P      7  C*  7² CP2;JfU

 7  AnP2;2;+?X  X   g  III R  U   T  Q1l* 

X  U 9T2  7  Anm+  X   R   7 fP  T�ª­�Q

 CT2  UYþÿ7  UTl3m+

   Ê QY   ê 7  C*    QX    7± RË EnZ*Ï

  6k É  _XÛ Anm ê XÛ X   Y   RTm+   q 4*

Ï   U52Pg      UP  7  AnmR   QYT;Tm+?n7

 V X  Q1m+jMP*  U    êX  X  å*  U    ê  q

RnZ*HX  Y êÛ X   q EJf*  7  EmR87   R TE

?RgQ8m+?n7  V Q1m+?ng*  Em  7� u­�RTmJf*þÿ

U  Aq C3m+
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(5)  X   

 ;X   ² U5=m    QY     7� � ¦¨�tQ1l*    

q    6k 2ðnm   ê Y   Q1mR pnm5+Ncl*   ú U

52PY êX     R    X         ê X ðgC;Y   R

X  7º Tú X� ª°¡¬°}RTm7*?X   ê7� � ¦¨�tQ1m 

UY*  Y  UY  pnF*  � °� 7  CT2*gC;Y fP   Q1

l*    ñÔU  Q8T2  71m+?X UY*  ú q 3²Q*  

  X  qÕk6XÉ  T QÉ CJ� °� q 2m  7 Dm+H?Q*� °

�   X¸Q*    U52P ;Ù An*   Ug cC2    RCPY

  ê X  7 >knm+   ê Y* º  R  qóUEmJf*HX 

q     X      implicit wage RË CP 2m    g 2+

     ê X  Y*1   JlX   ê X  R 1   JlX   ê X

  7É  Q1m+  U52P  Y*  *× *× Rg Zn*1   cJY

  6k  U6=P    q 3gX7 ;*  7  UpJMP  Anm?R

g T;T2+  Q pnJ Y* × ± U ÁC*  X  UY Á g 3+

   ê X ;Y    X  Q1m 30    X   Q1MJ+  g ;X  *

    X  Q1m7*  K=q  X RCP2mp=QYT2+

^ 3 _ NO`T1()6hKU1-'.2FdZ\

  QY    U5=m   X  ú UN2P  CP2;+ (1970)QY

 ̄  U5=m  X    q  C*1960   U  7   q 4*    X

     R  7 C;TMJRCP2m+  U52PY� °�   XJfU� }«

    q 1  *  UN2PY    X  ÿX    q  CP2m+?X 

åq  C*  ¯  Q  CJ êX     q f    RX  q MP2

m+cF   X� }«    Q1m7*

0 H )2C@-A+B (2-1)

Y Y   È Ýå *K Y       *N Y    *=Y¸      *;R<Y

HnIn êR  X     Q1m+??Q K X       RY*     R

5    (1966)UjnZ*1962   X/      0QY  ê  X 96%Y   êQ1MJR2

3+
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     X  Q1m+     Y  X    U   JlX Ýq½CJgX

Q1l*    Y/      0Q  AnJ  X   � �� }Q1m+  

 N Y/      0X       6k      q C 2JgXQ1m+

   Y 1880  6k 1938  cQX 59   Q1l*� °� Y 7 z     å7 2kn

P2m+?X(2-1) q N Q CP    C*

9@ H 1 G =6 G <453@ G 7@ (2-2)

7   RTm+t Y� u¡�ª­�Q1m+  X  *  X  X     Y

1.2% Q1l* êX     Y 0.343 Q1MJ+

HCP*  Y¸      q e 1    qË CJ� �  � ~§�  U   C*

 ê N*  K*  L q    REm    q  CP2m+) 7     *' 7

 ê   *( 7     RTm+

0 H )2C@-A+B,D (2-3)

Y Y 1960  Ý X   È Ýå Q1l*N Y ê  q  ÿX   q   RC

P ùCJgXQ1m+K Y     � �� }Q1l*  ô¯  ¯  X  Q1

m+L Y ×  Q1m7*  q 1 REm × X       Q    CJ 

RTm+

?nq L Q CP    C*jMP*

45 J
0

,@
K H 1 G =6 G ;45 L

-
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M G <45 J

+
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(2-4)

7   RTm+HCP*    Y 1953  6k 1965  X 13   Q*  ̄  ̄  ¯

   ¯   ¯  ¯  ¯  ö¯ ¾ ¯  ¯10   @RU 130 X   Q*?

nq� °©� °� RCP  C*HnIn(1)0.5ha Ê³*(2)0.5 1.0ha*(3)1.0 1.5ha*(4)1.5

 2.0ha*(5)2.0ha Ê²X 5   X3L(1)q ; 4   @R  AnP2m+HX U*

 X�  °  q 4P2m6+

6 �  °  7 cnm  Y (1970)QÙ CJ/      0X  U m+/      0Q

Y    ÿ*  ÿX� °� 7  Q8m7*    ¸U  Xú 7 pl*  Xú X  

q  CJgXX* ñUY 4T6MJJf*�  °  UP  CJgXQ1l*    X  

UY    CT2Jf*??QY   6k  Em+



	 � �

b � 	 � � A#'.-&$/2IH0'.+)m'.,+1NOiSVWkL2JEaQ

0.5 1.0ha 1.0 1.5ha 1.5 2.0ha 2.0ha Ê²

1 2.87*** (4.73) 2.46*** (4.25) 3.42*** (6.84) 3.19*** (6.41)

= 0.009 (0.69) 0.22** (2.28) 0.45*** (4.82) 0.37*** (4.24)

; 0.592 ***(4.12) 0.846*** (7.20) 0.848*** (6.82) 0.762*** (6.18)

< 0.328*** (3.12) 0.251*** (3.12) 0.119* (1.75) 0.213*** (3.74)

/E> 0.788 0.796 0.806 0.759

   È Ýå X   3.2% 3.8% 4.4% 3.7%

ù   (1970)X p.133 X 11  jl  × +  öY t å*/E>Y   â  d  ß q E+

********YHnIn    10 *5 *1 q E+

    jl*   È Ýå X   7 2  aS*     ) R êX 

   ' 7 8;*  X     ( 7 A2?R7p6m+?njl*   X 2

  aS* êÙ  ¯     T    q MP2mR24m+HCP* êX

    Xñ    q    Qvxu�CP ùEmR*0.709 UTl*?nU  X

     0 -' q6=m?RUjMP     7 6nm+?3CP ùAnJ  

  R    X  Y 2-1 X lQ1m+

 2-1 7 ER5l*1905  6k 1937  X   U6=P*    R êX  

  X  7imh6U² é U1m?R7p6m+C6CT7k*    q  

  Q CJ  Yimh6U  é T7kg 1 qYm6U 4P2m+?njl*

   R êX     7² CP2m?RK=QY*   q 4J6 6qþÿE

m  RTkT2?R7p6m+HCP*     X  Y*1880  6k 1919  U6

=P     Q 2.1%Q1MJgXX*1920  6k 1938  QY 0.8%_R  C7* 

UðmR 1952  6k 1964  U6=P 4.7%R  CP² Em+?X  UY*  ê

ð  71l*±Å Jl  � �� }X  X  ú7 82+

7 1920  ÉU5=m   X² Xæ Y*   «� � � |°(1973)TS  ;  AnP5l* 

(1986)QY?X  RCP  ý U  CJ    X  7 ?MJ  Q1mRC*HXï U?

X  Ê   CJ    Ujm   Ù Ujm    7  Q1m?Rq  CP2m+
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B � 	 � � A#'.-&$1()6NOiS2lYVW@0Fgfj2J[#'.)*m), G>R� �

ù   (1970)*p.136 X 12  jl  ×

 2-1 X    Q1m7* (1970)QY*   UN2PY  á X  q  CP

2m8+  UN2PY*  QX   ê7  CJ?R6k  T� °� 7T;*/

  Ý    0(     )U  AnP2m   ê X  R     X ê

 X  q  CP  X  q MP2m+?nq    Ý   CPI R   ù

Xu­� ¨� � �¯� � ª°� °Ujl   CP2m+    Y    U CP*

    X  q =hE;* U  X²   U52PY  XHnjlg 8;²

 CJJf*² X    X    q     R  CP2m+

?X    R êX     q  EmR*  X     X  7*  U5

2PY 2 q 4P5l*     XãX  7  pnP2J7*  QY    R

     R7   CP2m+Ncl*  I 7  CP2m+ 4P*    X

 qdmR1950  É  jl    g  é UðMP5l*  IIIq JCP2m+

??6k (1970)QY 1960(  35)   U    X   71MJR  O=P2m+

AkU*    R     RX  q  EmR*1902  6k 1937  QX  

8   Ç (1966)/        9    0* 34  +
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â  d  ß 7 0.679 Q1l*1952  6k 1964  QXHnY 0.955 RTl*  II

X  Q*  U52P    7    6k      U  CJRCP2m+

 IV g*   ê   X  RCPñ   X  q 2P*1920  6k 30  ÉU6

=P  CJ    7 1950  ÉU52PY  é U1m?Rq CP2m+  U

 V UN2Pg*   6kÛ AnJ        R    X    R· 

~§� U� «� �C*1958  R 1959  U52P  T  7 fknJ?RUjl*1959

 Ê UÛ    XÒ³q  CP2m+

 (1970)Y?X l*  X  q JE   X  ÁÚQ1m7*   RCPY

  U5=m ê 7*    R23� �� }¯� °� XgXQ1l*  Y ê 

R23� «°¯� °� R23  71m?R7 >knm+HCP*1939  6k 1952 

X� °� 7  XJf  CP5l*´  RTMP2m+?nY� °�   ² C T

2gXQ1l* 4P    X   T² é  *   U dmU   T  7

 6nP2mR24j3+

cJ*    X  Y� °©� °� Q1l*�  °  q 2P2mgXX*� � ©

� °� ú qÙ CP5kF*ºÔ    (individual effect)q  CJ  QY 29+

C6C*  X    QY  ügC;Y}«� � }� ¦­QXú 7º T²U 

I Ê X   Xþÿ  g JCP5l*  U52Pg 1960    U    Y 

 q 4JR23 (1970)X Y   q NR24m+  *HX U    X 

 X  U Em  Y  XR?o  CT2+

^ 4 _ 8C`T1()6hKU1-'.2FdZ\

(1) ê ðRCP� �� }¯ª� ©¯� °� qÙMJ    �°� u

    Ê *  cC2    q >m¸ Q1m7*¸   U Em   ú

 q MJ    Y  ;*HX  Rg24mX7*  (1986)Q1m+

  (1986)QY/¸     0X� °� q 2*cF 1980  U5=m    q 

U    Xß q  CP2m+    Y� �  � ~§�  qË CP5l*  

  UY    qÙ CP2m+HCP  X£� ©q  CJ¸6k*  ó  

q  CP* ê¯  ¯  ¯  q    RCJ£� ©q  C*  AnJ� §

¢°� 6k*29 X ¯ ¯   ÿU êX     q  C*?nUÈ Ýå q½

9
ºÔ    UN2PY 5  UP  Em+
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DJåQ1mÈ Ýå     q  X  Å ò 1 Å Jlú  R  CP2m+

 êYÅ ò R    X ê 6k  *   *  *  U ÁEm ê q

C 2J åQ1l*  Y    U 2knJ  X    Q1m+

?X  *ú  qÈ Ýå     Q CJåY ;X  Q 1 qYm6U 4P

5l*1980  U5=mú  7ñ   Q 85.93 ìQ1mXU CP*È Ýå   

 7ñ   Q 57.53 ìQ1l 1.5 ãR ;*   ê X  q  CP2m10+

  ¯ (1989)QY*  (1986)R  U/¸     0X� °� q 2P* ê¯

 ¯  ¯  q    RCJ� �  � ~§�      q  CP2m+JKC*

   Y 1979  6k 1982  X 4   X  åQ1m+    ñÔR  REm 

(1986)R  X êX    å7  An*HX  åY  (1986)7 0.22 Q1l*

 ̄ (1989)U52PY 0.34 Q1MJ+C6C*¸ ñÔq ×  R  ¯R3go?

C ̄    X 2 NUú C*·  ÿU    q  CJR?o* êX    å

Y* ×  XHn7 0.05 Q1l*  ¯R3go?C ¯    QY 0.02 R fP

A;*   q  UðnP    q  CJ  UY êX    åY  U A

TgXUTmR23  U MP2m+?XJf* êX     g A;Tm?R7

¿ An*?ni4*  (1986)R  U   ê X  q  Em?RUTMJ+

  ¯ (1999)QY*±   qË C*   JlX ê ¯   � �� }q ð

  RCP*  �  °q rKÈ Ýås� «°� Ujl      Xß q  C

P2m+� °� Xù Y/¸     05j\/¸       06kQ1l* ê

 Y      *   � �� }Y     å6k    U   ßXT2  

 5j\    X q 2JåQ1m+HCP*29   q  RCJ 1993  6k 1995

 X 3 z  X  åq 2J}«� � }� ¦­ú q 2* êX     Y 0.352

R  AnJ+?nU   ê   q½DP    U5=m êX     q f

P2m+

HCP*     R  Em  Q1m7*  Í     *  Í     *

ù 9    X 3 Nq 2P2m+  Í     Y 1989  cQC6� °� 7T;*

  Í     Y 1990  jlð   Q1m+HCP*ù 9    Y  _  

X Qù 9UùJ ê 7 = m    Q1m7*  U ê U  pnJ 

10 JKC*    Xj3UÈ Ýå     7 ;*Hn7ú U fm  7 1 qûm g  A

n*  UÈ Ýå     7 2  QY 1 U 2  Q1MJ+
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 QYT;*ù 9 ê 7  Q  RTm Ò X   q 2J  _ L m?

RXQ8m  R  AnP2m+?X 3 Nq 1987  6k 1996  cQ 2*    

R  CP2m+     Y*1987  X 360 ì6k 1996  cQU 429 ì*457 ì*530

ì*599 ì*728 ì*1,019 ì*1,311 ì*1,511 ìR ²CP2mgXX*  Í   

 *  Í     *ù 9    XSX    jlgÒ;* W 30 6k 40%X

  Q1MJ+?X?R6k*    UY   ê 7  CP2mRX  U MP

2m+

HCP*  ¯ (1999)QY  Í X    g  CP5l*??6k  Í 

   Y  X     jlgYm6U 2gXX*  Í X     R C2?

Rg 2P2m+AkU*      X êX     U   È Ýå q½CP

  Q m?RUjMP     ê 7 ùAnm7*?X     ê R  X

  ê RX 7   ê   RTm+   ê   X      U5=m  Y

1987  6k 1996  U6=P   60%  Q1l* W± X  Q  CP5l*

 T  é Y  AnT2RCP2m+

HX *1989  6k 2005  q    RCP*Islum and Yokota (2008)Qg    q

  C*̧    X   q  CP2m+Islum and Yokota (2008)Y/¸       0

U  AnP2m 29  ¯ ¯   X}«� � }� ¦­¯� °� qÙ CP ê*  *

  � �� }U  �  °q 2JÈ Ýå    q 1989  6k 2005  X  @RU

  CP2m+ êY Lin(1992)QX    U 2¸ ñÔX    XÈ Ýå U

fm× � ws6k  CJ      q 2*  � �� }Y    X   q

2P2m(£� © 1)+?X£� © 1 U52PY* ê   R     7E`PX  

 U52P  QYT;*?X  RCP  � �� }XÉ   Q1m    X 

7 ûQT2   *HCP êR  RX  ó  q >P2m+?XJf*± 

 qË C*±Å JlX    q÷  C*   è X     q 1 6k C

;?RQ ê   qgRf}«� � }� ¦­Q  @RU  C(£� © 2)*AkU 

�  °q fJ 3 z @RX� °©� °� QX£� ©g  CP2m(£� © 3)+� °©�

°� QYÚ4Z 1990  Y 1989  6k 1991  cQRC*    X  X q 4P2m+

?X� °©� °� Ujm  QY* êX     7  T  åQY 0.135 6k 0.244

  Q1MJ+?nkX 3 NX£� ©U52P   YE`P OLS Q1m+ö  q f*

OLS    X   _X øRCP ×   Ujm£� ©g 2(£� © 4 5j\£�



	 
 �

© 5)* êX     7  T  åQY 0.09 6k 0.219 RTMJ+?nk 5 NX£�

©QX êX     U     q½DP     qgRfJR?o*    q

 DP     X² 7  An* U 1999  Ê Y   T² 7dknJ+

  � °� Y      ðX  å(average net income)q 2PÊ³X   UjM

P ùCP2m+      ðY  ð6k  X ùq 2J* øú  U 2

 Q1m+

8? H
*? ( -F

,E ( .?
I (2-5)

(2-5) X Fi Y    U5=m±Å Jl  Q1l*-FY 1 ¶  JlX     *,E

Y 1 ¶  JlX   ê  *Pi Y� � ª°� °Q1m+ 4 X i Y 29 1m   Q

1m+?3CPgRfJ wi X    q w1 RC*   XÅ � wsQ    CJg

X7 w2 RCP*2 NX    q  CP2m+Islum and Yokota (2008)Y 1989  6k 2005

 U5=m 17   @RU 5 NX     R 2 NX    q  C*± CP   

7     jl ;*   ê 7  Em?Rq  CJ+

Minami and Ma (2010)Y*/¸     06k knm 31  ̄ ̄   ÿX� °� q

 2P*1990  6k 2005  q  U� �  � ~§�      q  CP2m+  

 Y   JlX    XÈ Ýå q     RC* D;   JlX ê R

  � �� }q    RCP2m+?nU¸ R  X  �  °q 4P2m+ ê

 Y      *  � �� }Y       X3L  *     *    

X  Q1m+?nq 1990  6k 1995  *1996  6k 2000  *HCP 2001  6k 2005

 X 5   X 3   @RU� °©C*OLS    q ùCP2m+  X  * êX

     Y 1990  6k 1995  7 0.215*1996  6k 2000  7 0.259*HCP 2001  6

k 2005  7 0.379*ñ  7 0.307 QHnIn  Q1MJ+?nkX  åU   

 q½DP êX     q  CP2m+

  XJf  CJ    Y*    X  ð(net income)R   ùQ1m+?n

kq    XÉ   RCPÙ CP2m+· YRgU 1986  6k 2007  U6=P

ab� §ª©U  CT7k*imh6U² é U1m7*?X  q DP   

U52P²  7  Emj3T  YdGP2T2+??6k*     ÔY± R

23?RYT;* Î¯  X  UjMP  C3mgXQ1l*    X² R2

3K=QY     q  Q8T2?Rg  CP2m+



	 � �

HCP* êX     q    X  Q EmR*1990  6k 1995  7 35.6%*

1996  6k 2000  7 39.1%*HCP 2001  6k 2005  7 56.6%Q1l*    q D

P   q 4J  YdknT2RCP2m+AkU*    R C2     6

k    X ê ð qgRf*?nq  X ê ð 6k C ;?RUjl 

 ê   qgRfP2m7*  X    U fm   ê   X  Y*1990 

6k 1995  7 75.7%*1996  6k 2000  7 71.5%*HCP 2001  6k 2005  7 64.8%

Q1l*   Ê²7   ê   Q1mRCJ+

Ercolani and Wei (2010)QY*    U5=m êX     R    q  Em

XQYT;*    R     X 2   UN2PHnInXÈ Ýå    q 

C*??Q knJ êX    å6k     qgRf*    R     X

     X¼ 6k   q  CP2m+    Y 1962  6k 2002  Q1m+

   X    QY  * ê*  � �� }q    RCP* êY/¸   

 0X      q 2*  � �� }Y    7  UpJm?R6k± CP

±Ù   Q1m�§}� °  RCP2m+     X    Y  � �� }R

êXdQ1l* êY/¸     0X    Q1l*  � �� }Y� ­� ­� ¦

� ©T »   Ujl  AnP2m11+HCP*  ÿX}«� � }� ¦­QYT;*

¸ ñÔX  ü� °� qÙ CP2m+  X  *    R     X   

 X¼ Y    ¸*± CP  é U1l*©u�    q 4mUYYm6U

ZT2RX  q 8ùCP2m+

(2) � «°¯ª� ©X ê ð� °� qÙMJ    �°� u

?Xj3U ;X    QY 1990  É5j\ 2000  Éý  cQU52Pg¸ 

 Y   q 4P5kF*   ê 7  CP2JRCP2m+?X  UY  6

k  _X ê  7  AnP2J?Rg  CP2JgXR pnm+

¸ QY 1958  U     Ú7  An*  Ó R  Ó 7  U ÿAn*

  Ó UY    *  Ó UY    7µ4knm+1978  U      7

 An*Å ò 7 ÔAnJ 1982  Ê Yö  X  6k     _  Xù 9

  7ù Emj3UTMJ+ ýY  X   7 DknJgXX*ù 9  Y

 X   h ù  U52P ,U  ´  T ê RCP  Anmj3UTMP

11 »   Ujm  � �� }X  UN2PY  Í  (1998) q  X?R+
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2MJ+?XJfU*HnÊ QY-  .RCP   T  7µ4knP2J7*-

  ê .R23   ¯   T  _R  CP2MJR23+?32MJù 9

ê Y    *  *  ¯�°� �   X³  ê  qºRCP2J+?nU 

CP*   Qg    7  AnmU 2*  Í 7  C*  C  Í X

  Qê;  g  CP2MJ12+

6NPXj3UÅ ò 7  CP2J ÉQ1nZ*ËU    ßUjm  q

8   q AFUÇ  _  Cj3RCPg*    ³QY  g  à gT2

Jf*2pZu¨°{©T ö ê  Y  URMP£� � °� ¦­7 2gXQYT

6MJR24m+?X ÉQ1nZ*  RCPX  R  RX¼ YAaS 8;Y

T6MJ6gCnT2+

C6C*    Ê QY*  6k   _X     7  U d*¸UY 

X  qÐ3-  .Å 7 ; cnm7*  7 pkVccX2pim-  Å .

g  X  U CJR23+ (1997)UjnZ*?X  7 pkVcc  cJY

 q <   6k   _R  Em ö    ê  UN2P*  g  T 

q  Q8P5kF*?Xj3T  q  CP*1990  Ê Y  ;X   Å ̄

ê  U Em    7 pnmj3UTMJR23+

?XJf*  ÿX� °� q 2P    X  h   ú q 53REm  U

Y* ê � °� X 27  RTm+Islum and Yokota (2008)* Minami and Ma (2010)Q

Y 2000  ÉU52Pg   q 4P2T2RX  Q1m7*?ncQ ÆCJ  

 YE`P*?Xj3T    R23� �� }`°� X ê ð q 2P2m+jM

P* ö ê  Ujm  ÿ      X� °� q  CP2T2+

?X  _X ø X[RNY� t°©�  q CP�°� u� °� q  Em?R

Q1m+¹ (2010)QY*2007  U  AnJ   X 7 NX 6k§­� ¡U ùAn

J 206 ¶ q  RCJ�°� u� °� q 2P*   ê UN2Pú CP2m+

   Y            q e 6kX ðq     RC*  ñÔQ

 U ðAnJ ê   ê   *     Y  h�§}� °*y°�� u*  

12  C*   U ÁCJRCPg*    q Em Q1nZ*Ü RCP  Q1m+  (2010)

UjnZ*-¸ QY*  RY* ÁCP2m  U O;  QYT;*    q Em q E*

2pZ ú²X  Q1m+  U PknJ  Qê2P2Pg*ù 9UùP  X    Q�°

� �  U ÁCPg*    q Em l*HXÅY"  "Q1l*   ê TXQ1m+.RCP

2m+
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TSX  q  ÝåU  CJ     q  � �� }XÉ   RC*HCP 

  q    RCP2m+ êX     Y 0.128 Q1MJ7*  QYT6MJ+

?X  RCP* ê ðq hCPg FCg ðU  T  71kpnF*  

ê 7  CP2mRCP2m+ U 0.128 q   X     U½DP     q

gRfP2m+HX  *1 ® X êX     Y  Q 86.3 ìRTl*  Qg 394

ìQ1MJ+?nU CP*   ê 1 ® 1JlX ðY 767 ìQ1m+  @RU

  ðR     q  EmR*ñ Q  7  q² l*  Q 6.7 ãRTMP2

m+?njl*   ê 1 ® X ðq    X  R 4nZ*   ê 7  E

m?RUTmRCP2m+

ò � °� q 2J øRCPY*      R2MJ� �� }  QYT;* ê

  R2MJ� «°  qÙ Em?R7 >knm+C6C*� «°¯ª� ©X� °�

q  CJ¸ Xò � °� Y fP   Q1m+HX¸Q* ±� «°¯ª� ©X�

°� q  CP2mX7*¸         ÎÝ   /ñ          

 0Q1l*   JlX   ð q  CJ�­� ©�°� uQ1m+

Wang (2010)Y/ñ            0q 2P*  R êq    RCJ

    q  CP2m+ êY  ( ) JlX ê  Q1l*  Y  ¯  ¯

  ¯  ¯  ¯ Ýë X  Q1m13+HCP*2004    X�  °  q 4P

2m+Cai and Wang(2010)q fRCP 2004    U¸   Y   q 4JRº E

m  X n71l*?nq  EmJfX�  °  Q1m+  �  °q 2J� �

©� °� 6k*     q  C*1980  6k 2004  U± 3.88kg Q1MJ êX

    7*2005  6k 2008  UY 10.86kg _R  U² CJRC*?nq 2004  

 U¸   7   q 4J  RCP2m+

  ¯  (2012)Y*/ñ            0q 2P ê ðU� «°� °�

q  CJ    q  CP2m+  ¯  (2012)QY*� ¤�� z   qú 

 RCP5l*ú   Y 1992  6k 2009  cQX 18   Q1m+    Y  ̄

 ¯   ¯  ¯  ¯  ¯  X 7  Q1l*s­� §­� �¯� � ©� °� UP

    q  CP2m+    Y� �  � ~§�  Q1m7*     Yº  

 R23  � °� X ÑQ1l*    Y   ê  *    *×È  Q1m+

 ê  Y    *    Y  ô ðâ  R   ð R    q  CJ

13 Y¸ X  X ÑQ1m+1  Y 6.67 s°©Q1l*15  Q 1 � }� °©RTm+




 � �
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ô1  <  <G,4   K~� omL/,G'�   N  O   N èHXñ

  N@^HXØ H+]NLÿ<G'       N ± ¸ §H+] M   L/

,GO@NZ-LOK[K,(,`P'BC   O¹ÁÔ  aXENLÿ<G'M   O

¹Á�Ô  aXEIX,.](µ�  LO� � N \H+](

U?' NZ-K    a ](

9 W ><?\/Z8% 7[% 0Z1% 2[] (3-1)

77H'(3-1) N X O  �� mN    'V O   'S O è  'K O  mwt

h'L OÄ¯ ± H+](@<G'F O BC   'G O M   a <BXNH+\'¿

a BC   '  a M   IÝR7IL>](BC   LE,GO S I V 1'M   LE

,GO K I L 1�   §H+](@<G'(3-1) ²� I<GO F I G 1ø² ø I<G

    H+](3-1) a  <G/\'F H+] BC   I G H+] M   IN ÖI,

.](BC   I M   O� � NZ-L ùÇ>](

BC  

9 W /Z8% 7[ W -8N7O (3-2)
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M  

9 W 0Z1% 2[ W .1P2Q (3-3)

A /ZQ B O    H+\'C'D'E'FO ù>T2{� �� qH+](� (3-2) a

ÿ ï <G'

=?9M W =?- U C=?8M U D=?7M U ;M (3-4)

IK\'æè S L <G�  Ø a� ù>]7ILZ\

=?
9M

7M
W =?

-M

7M
U C=?

8M

7M
U ;M (3-5)

1 0^'7N(3-5)a BC   I<G ù>](

M   LE,GO'(3-3) aÿ ï <'

=?9M W =?. U (=?1M U F=?2M U ;M

(3-6)

H+\'Ä¯ L L <G�  Ø a� ù>]7ILZ\'

=?
9M

2M
W =?

.M

2M
U (=?

1M

2M
U ;M (3-7)

1 0^'7N(3-7) a M   I<G ù<'Fa

F W + V ( (3-8)

Z\XIW](

E3L'äù    N+]îÖL/,G'   ¦ a@'   a Q'   a w'

   N¦ a v I>]I'    Q pX Z\'¼ )O� � NZ-LK](

G W @9 V A8 V B2 (3-9) 

7N¼  ñÇ �O'

@ W A'
H/

H8
U B'
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(3-10) 
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IK](

¼  ñÇ �a B>   w OÄ¯N    Â MPL I <4K]BWL'
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5

2
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+
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Y (3-12) 

IK](9[Lé Ä¯Â L*a� � N \L  >](
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V

+

C

A8

B
Y (3-13) 

7N(3-13) N L*O w MPL 1  >]é Ä¯ÂH+\'ú NÄ¯ ± L1 IN 1

 ÀÄ¯Â LS IK](

2L W 2I V 2, (3-14) 

7N ÀÄ¯Â LS 1ú NÄ¯ ± L1 L/,GÎW]ÁÖ1 ÀÄ¯Â IK](

 ÀÄ¯Â 
KS

KR
(3-15) 

Q 3 R =O6;5

    N ùL+BDGNv� q  L <GO')²å  Þ  Ñ   É *'

)� å    *')� å    *a¼ <B(Õï N    O� � N \H+](

�     X

)²å  Þ  Ñ   É *0['  »N  B\   a¢ <B(

�     Q

)²å  Þ  Ñ   É *0['  »N  B\   L)� å      *

L  9^G,]    ¦  LGv}� � w<B(

�    V
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   OÇö  �  ô�   aÖ <B«a¢ >](7^[O)²å  Þ  Ñ

   É *L  9^G,]  »N  B\NÇö  �  ô�   N ± a)�

å      *L  9^G,]    ¦   LGv}� � w<B(

�   K

  K O     �   �    �  ¦°Ï NÖ «I<B(7^[O)²å 

Þ  Ñ   É *L  9^G,]  »N  B\     �   �    � 

¦°Ï N ± a)� å      *L  9^G,]    ¦   LGv}�

� w<B(

� Ä¯ L

)²å  Þ  Ñ   É *L  9^G,]  »N  B\Ä¯ ± a¢

<B(

�    w

)²å  Þ  Ñ   É *L  9^G,]  »N   N� �  B\  a

¢ <'    ¦  LG 2000  aì  I<Gú Ç<B(

K/'  I<GO �   � I-X_7<� ñ aÿ I>]1' O  aÿ I

<B&(

Q 4 R. GETJ

� N \' �   � I-X_7<� ñ N  8IL'BC   I<G(3-4) 'M 

 I<G(3-6) N ùa DB(ÿ   O 1980  0[ 2011  UHH+\'  ºv� q

a ,B    LZ]¹ H+]( ù I<GO OLS HOK4'~� dm� ed� m

1
 LE,GO'  LÃ.G'   � �   �    N 3  LE,GX    a ù<B1' 

 � �   �    LE,GOé Ä¯Â L*1� dxmLK]KJ U<, ù  1 [^K0DB(

  I  O� åL/5]� ñ  I,.]1'� O  � Þ  Lñ2K ,1+\'¿ 1  �

  ´LÌ L � <G,]NLÿ<G'  O  � ÈIKDG,](@<G'¿ N  O  4

�  <G/\'  N@^O� 4 \ 1+](  HO Þ K SNy� n1 UDG,]7I0

['È N  SNl}w1 2G/\'  Nç 1 V�1\'d� mq� w Þ  N   

1 2G,]I,-(7NZ-K  Lÿ>]y� n1  <G,]Ô  1 .[^](



� � �

u�  Prais-Winsten ï LZ]�  Ç  2 �  a ,B(OLS LZ] ùHOr� |�

 � wp�  Z\ º  N 1 áN º  1õç<BÔ  1 =BBWH+]'( 

 n O 32 H+](

 3-1 O BC   ' -2 O M   N ù  a <G,](BC   'M   IXL t «

/ZQ ù§ 1 4'   ª  V ù§ X 4' ÅK  1 [^B(~� d

m� ed� mu� ï LZ]�  Ç  2 �  LZDG º  Nà Xá 9^B(

U 
 � � � � � YH.GETJ

  I-X_7< ñ  

§ t « § t « § t « § t «

ù  4.230*** 26.05 4.983*** 39.62 4.124*** 67.39 5.252*** 54.26

C 0.334*** 8.14 0.230*** 7.16 0.199*** 9.75 0.197*** 8.71

6TJ 0.933 0.978 0.826 0.974

D.W 0.792 0.635 1.514 0.826

ª D.W « 1.926 1.953 1.998 1.797

  6TJO   ª  V ù§ 'D.W.Or� |� � � wp�  a >(

*'**'***O@^A^    10 '5 '1 a >(

U 
 � 	 � 
 YH.GETJ

  I-X_7< ñ  

§ t « § t « § t « § t «

ù  2.531*** 22.44 2.960*** 53.83 2.220*** 39.40 2.730*** 28.25

E 0.527*** 11.59 0.474*** 12.59 0.484*** 13.87 0.496*** 10.85

6TJ 0.709 0.807 0.818 0.7636

D.W 0.321 0.614 0.759 0.424

ª D.W « 1.895 2.144 2.132 2.131

  6TJO   ª  V ù§ 'D.W.Or� |� � � wp�  a >(

*'**'***O@^A^    10 '5 '1 a >(

 ,G' -1 /ZQ -2 H.[^B ù«CIF W + V E0[(3-14) aXIWB(7^

2
 3-1 N \'OLS LZ] ùHO º  1 ý9^B(
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O 3-3 LUIW[^G,](

 3-3 LZ^P'  � ñ �   LE,GO , ÀÄ¯Â 1�  <G/\'¹ ÿ

   a =G   a .G/[? ÀÄ¯Â1  <G,]7I1 0^](ñ L

E,GO éH 40.8 N ÀÄ¯Â IKDB1'Ì�   (1977)HO 1936  0[ 40  L

/5]  N ÀÄ¯Â N ù«O 43.8 H+\'� áNñ Ni� mI ,«IKD

G,](  I  LE,GX éH 60%a .] ,«IKDG/\ ÀÄ¯Â 1ñ

24� � <G,4®ÙO [^K0DB(

I-X_7<LE,GO éH 10.4%H+\'� dxma  <' ÀÄ¯Â1  <B

IK]7I1 2004  � 2006  � 2007  L/,G [^BXNN'2008  �  L/,GO

� ®ÙX [^](

 4  H >Z-L'Era and Moriwaki(2013)HO a   � �   �    �   N 4

 8ILèë{z� v� q0[}� � ucb    a ù<' ÀÄ¯Â a  <G

,](@7HO    � ×  �  þ �  Ì �    � � KJ   a�  L

  a .G ÀÄ¯Â1  <B 1 ý9^B7Iaú <G,]1'Era and

Moriwaki(2013)L/,GX·  a�  L ÀÄ¯Â 1 , XíÜ9^G,](

  HO  »N� h�   ºv� qLZ] ùa DBBWL'   Ä¯ Æ1

 L V'    N   SN½ aú <EE+]èëI@-HK,èë1ÛU^'

²� I<GO ÀÄ¯Â1¥ I<Gõç>]I,-  LKDB(

� å  Ä¯ îL/,GO'   a .B0Ú0LE,GOj� o� kmL DG

,K,1'7N  LO� å  L/,G@NÄ¯¾ 0[   Là IK]Ä¯ÂL

E,GNv� qNÒ C5HOK4'   HN� £NZ-L  LZ]  1  <G

,]XNI .[^](EU\'   a .G,]X<4O   L WG F,G,

]  X+^P'ð4N ÀÄ¯1  <G,]  1¡õ<G,]I,.](Ã.G'

 ñKåæIèë HNñ2K    1õç>]� åHO'Ø=  N  H+DGX

èë HN   YÄ¯ îN   1 ,7I0['èë HX   SN  L/,

Gñ2Kg� t~1õç<G,]Ô  1 .[^](
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U 
 � 
 � X@B>AL.GETJ

   I-X_7< ñ  

1998  82.4% 17.9% 61.0% 76.7%

1999  81.5% 6.3% 29.5% ,+$(#

2000  86.6% 36.4% 47.3% -($%#

2001  84.8% 18.7% 54.2% ,*$+#

2002  87.0% 14.8% 24.9% -%$'#

2003  83.8% 10.7% 14.4% +.$*#

2004  59.2% -9.7% 12.1% (.$*#

2005  73.1% 4.4% 45.7% ,%$&#

2006  74.7% -3.3% 60.5% ,-$'#

2007  73.2% -4.7% 25.9% .,$*#

2008  69.3% 16.2% 28.2% ..$&#

2009  80.6% 16.7% 64.4% .*$+#

2010  74.0% 6.4% 48.1% +*$)#

2011  75.7% 14.7% 51.9% ++$)#

 é 77.6% 10.4% 40.6% ,+$,#

¸  (3-15)  a ,G   
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   HO'� å    L/5] ÀÄ¯ÂN ùa �   � I-X7_<� ñ

N  »L ùa DB(    N ùO BC   'M   IXL�  Ø ¾ � HO

  1 ,IO,.K,ÿ   a ,B  ºv� qH+DB1'{� �� qN t «X

 H ù§ X M òK ù  IKDB(7N{� �� qN ù«a ,G' ÀÄ

¯Â aXIWBI7_'  »H� å²� aÿ I<B  ºv� qN ùL/,GO'

I-X_7<L/,GO   a .] X ý9^BXNN'   HOK4' ÀÄ

¯Â1 õ>]7I1 ß9^B(  �   � ñ L/,GOÿ   a =G�  <
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G , ÀÄ¯Â 1 ý9^B(7NBW'   a .BINf|v� mO 9^?'

   1    ÂZ\X ,  1 ,G,]7I1 ß9^B(7NBW' ÀÄ¯

Â1¥ I<G  <G,]7I1`0DB(

Era and Moriwaki(2013)HO'   N H    .1 ý9^BÐ '·  HO ,

   H+DB7Ia   � �   �    �   N 4  8ILèë{z� v� q0[

ú <G,]1'   a�  I<G  Ç1  L  <G,]èë1+]�  H'

ñK� Óa .]·  HO    .LO¥ I<G  100]7I1 ß9^]B

W'� å²� I<GO    L/,G ÀÄ¯Â1�  IXõç<-]I,.Z-(

  N�  N    I<GO'   a¹ >]�HJN  a¢ >]0Oñ24

  L  >]BW' õ   a  <G,47I'èë{z� KJLZ\  »Nè

ë a  >]7I 6[^](<0<K1['� å  N    .LE,GO ¬L

   a .BI>]  1.[^K0DB7IO úH+]I,.Z-(
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s 1 t. .)0,

 3  MT)  ÖQ  Ë¹S  Ô~� zf 1F    f  ?F6)  S

  T  ÖS� � � ~� zf 1L)  S     Q49b    f  ?)

 >cF    S� � �� zf H1L ÖS ÛáÆÝS  f]N\)   Ò

f 2<NM0b*

      Q49b ÛáÆÝf  ?F<cZMS 8S    NT Pa)
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B�  S_2P¯ f 7)

Y}4OOK F�6. f�
m�

X}4OOK F�6. f�
m�

(,&9)

D?L)®� fÈQ� � �� z  f IF*

fm � f�
m � f�

m

f�
m

f�m
� cm � 6

(,&10)

<<M)]?2 � 6M0cU)    â  T  ?P1<NQPa)� � � }ih5`

SÃ TY}Q_bêPb� jwS[NPb*

   �â   ;4 T®� S_2Q]  >cb*

HB} �
V}

L[U �ih
�j � Y}�

�
L[U �ih

�j � Y} � X}�

L[U �ih
�j � Y}�

s 0 ?9��q<}� (,&11)

<S(4-11) S a)TE T  S   N� � � }ih   NS  M0a)0 5` 1 S

Âfña)1 Q 1 )� � � }ih   Q K1F  M  f IF<NQPa)_

aâ  P   ãM0IF<NQPb*D?L)� � � }ihQ K9U K8YO)

TE T 1 Q 1Âfñb<NQPb*

ZF)<SX}M0b6)  SÂ?5ñ`P1F\Q)�   P  Ò f¯ Ab<N

6Ñ P1*n� vxnt� � ~� zQ_b 952 MT®� S + JSÒ f¯ Ab<N6

 1*DcTÓ   Ò  0.1+" 0$ # � +,.*  )� # (/0.(! 10(,+ )è  Ò  '  )%� +,.*  )�

?DKLJD=MLDHG )D?L  Ò  $ 3-,+$ +0( )� # (/0.(! 10(,+ M0a)<c`S ùÒ S

    T)®� S_2QPIL1b*



� � �

� è  Ò

')&Ep � ��')&f � ')&
8

e
�

7

8
¡
L}

f
¢

m

� ')&' �
�%p(

f
� (,&12)

�   Ò

QTNE} � � � QTNb �
7

8
bmf�

m � bL} � QTNg �
�L}

f� � bf�
� � (,&13)

� Ó   Ò

QTNE} � �¥
7

8
QTN8e � QTNf � QTNg £

d<7 � cm

cf
¤ � QTN] £

d � L}c
m

cf
¤ �

7

8
�
L} � d

f
�

m

¦ (,&14)

FG?)2 � 3q 3r9 )3 � �3q
m 3r

m9 � l m9 )1�-�T          fDcEc ?L1b*

<c`S  T)�~� S� � �� z  SF\S    f  AbF\Q 1`cb+*

D?L)X}S °¬7  ÂT)Jondrowet al. (1982)QL Ñ>cF ¶  Q_IL®�

S_2Q  >cb*

� è  Ò

B�X}0L} �
fc

7 � cm
�

g �
L}c
f
�

7� ] �
L}c
f
�
�

L}c

f
� (,&15)

�   Ò

B�X}0L} � L} � bf�
m � f�

g �
L} � bf�

m

f�
�

1 �
L} � bf�

m

f�
�

(,&16)

3      Maximun Likelihood Estimator MLE S  QJ1LT)Greene(2000) fí >cF1*



� � �

� Ó   Ò

B�X}0L} �
32

7 � 2
�

g �
L}c

m � d
32

�

7 � 1 �
L}c

m � d
32

�
�

L}c
m � d

32
� (,&17)

FG?)g�\�T        f A*

~� zT  ä>cL1bF\)X}S  ÂT� � � }ih)JZa   P Ê Ñ

 Q 5P1 ù1f Ò M IF]SNPb* 1 3cU) â  S 7>T)

  >cF   N± S   Ê Q41L  ô P   M0b  � � � }ih

NS  Q_IL� 3`cb*<SF\)  S  ÂM >cb   T)  � � �

}ihSÏÄQ  Ab<NQPb*

  MT)� � � ~� zf 1F  f 26)� � � ~� zf 1F  � � � }i

h    N?L)Battesse and Coelli(1992)QL  >cF   f  MT 1b*

Battesse and Coelli(1992)MT   �â  f A M0bX}~.�T  d)Ò 'q
m'SÓ  

Ò Q 1)#,&)0$ M >cb*

X}~.� � M�W�X}~ (4-18)

<<MM�W�T  f @L ä?)Battesse and Coelli(1992)MT S(4-19) _2P  f

 ?)  f @L    â  6OS_2Q ä?L185f ?L1b*  )

   â  T®� S_2QPb*

M�W� � L[U�a�W � H� W � 7.;;;. H (4-19)

<<M)aT     � � �� z decay parameter. NÿUcb*

s 4 t `YB<D

  � � � }ih� �~� S    T(4-20) S_2Q >cb*

'S �
|� � .�

s� � .�
� � QS k̂ � �^v � `vAC}~.�� QS �

v� � .�

s� � .�
� � � ŵ � `wAC}~.�� QS �

w� � .�

s� � .�
�

� ^{ AI}~.� � ^zHORL}~.� � Y}~.� � X}~.�

(4-20)



� � �

<<M�. }~.�) D}~.�,) E}~.�D?L @}~.� TDcEc)  j Q49b t  Q49b  i S

  QJ1LS¬ß¾Â J)   Ê D)áÆ Ê E) »  @M0b4*    

M0b¬ß¾Â )    M0b Ê  N?LS   Ê 4_VáÆ Ê TAX

L»¬9   FaS]SM0b*

>`Q  MT)» =NS  f  AbF\Q) f 4   =NQ    f 

?L1b*  �   (2010)MT  Nû Q.Ë      ð   æ /f 1L�

� � � � � vSáÆ Ê f¼ ?L1b6)u� � � m S[f  N?F »  

 S  f IL1b*  MTu� � � m S[P`B)j� ~im ]  N?)j

� ~im f>`Q   Q_IL 3   QÒ Ab*APeH)[1]j� ~im     )

[2]j� ~im     )[3]j� ~im     )[4]u� � � m     S 4   f

  Q    S  f [b*

DSF\)  S  Q41L 2  S S  6 ecL1bNAcU)   P 

f{��   N?LþgG    S  f 2*AC}~.�4_VAI}~.�T){��   M0b*

Ú T 1999  5` 2004  fy� NAb  {�� M0a)  Tu� � � m f 1 N?

L1b*�,36 0 }~.�Tzj� �� � � M0a)Y}~.�4_VX}~.�TÚ 6  SOLS Ordinary Least

Square 6¯ Ab  Ò Q 2   M0a)  6    â  f A  � � �

� zM0b* }̂4_`}T  AX7� � �� zM0b*

    S  f IF Q)    S  Âf 1L ÛáÆÝS  f  ?)

    áÆ  Q49b ÛáÆÝS  f  ?L18*DS Q)    ÝN�

 Ab  P  M0b    SáÆ Ê E=f]N\)<S   Ê E=N L f  ?)

�  S 5` ÛáÆÝS  M0bExuf \b

<<M)    T(4-21) S_2Q  äAb*

J}~.�

@}~.�
� k̂ ; £

D}~.�

@}~.�
¤

� � n� �

; £
E}~.�

@}~.�
¤

� � n� �

; L � � ; L � � (4-21)

<<MTq� � � t� �� Pq� ={o� v     f 1bF\) Ë ¥S¯ N�

 û  S¯ f48*<SF\)áÆS   ÝÂM0b ( ŵ � `w) TáÆÒ  M0b

wL/Y.N ?8Pb*    SáÆ Ê T)(4-22) Q_a  >cb*

4 »  A Sê·T M0a) 6.67 h� � Q  Ab*



-)-)

E= � �^
E
� `E� �

J}�}�
Z}�}�

(4(4-22)

<S    E=N  S Ê L S 6 ÛáÆÝ LS NPa)<S LS N L S  6 Û

áÆÝ ROEOE N  >cb*

(4(4-23)

Gxuxu �
Ey

E
(4(4-24)

s 5 t. `Yvd

  MT)Battese and Coelli (1992)MS   f 1L)     f \b5*    S

    T 4-1 S aM0b*

x +&( gh}a-`Yvd #)''( \&)''/ \% yea0*./$

OLS   � � � }ih

¿¿ t ¿¿ t

k̂ 4.3738*** 20.022 4.3773*** 18.674

^v 0.2273*** 5.384 0.2640*** 6.074

`v 0.0773*** 2.609 0.0913*** 3.578

ŵ 0.2715*** 7.091 0.3493*** 7.986

`w -0.0831 -1.574 -0.1088**** -2.426

^{ 0.2772*** 11.868 0.3308*** 8.578

^z 0.0455*** 5.567 0.0252**** 2.090

fm 0.3162 6.081

_ 0.2424 2.533

d 0.1750 4.469

a 0.0918 1.988

Log likelihood 129.62047

Ñ  (4(4-20) _a  » *

   G� mT   Á  [  ¿ f A*

*)****)***TDcEc    1010 ) )5 ) )1 f A*

5
  Q FILT FRONTIER4.1 f 1F.®� _a{k� � � � ô M0b*FRONTIER4.1 S  T

Coelli(1996)fí S<N*http://www.uq.edu.au/economics/cepa/frontier.htm.



� � �

 4-1 T   £  OLS 4_V  � � � }ihÒ Q_b� � �� zS    f

?L1b*<S    T®� S_2Q  K9b<N6Ñ b*

#   � � �� zS ö °T R¤  aM0IF

#  8S  � � �� zS t ÂT  M0IF*

# u� � � m S{��   S  � � �� zT  Q M0IF*

# zj� �� � � S  � � �� zT  Q M0IF*

<c`S  5`)u� � � m T   S�  Q � ?L4a)    f ?L1b

<N6e5b)

 4-2 T      S   QJ1LÒ ?F    Q49báÆS   Ý S

    M0b*<S 4-2 5`  MS    6<c`Q ¶?L1b<N6e5b*

x � 
 
 � bXlq,'(3gh}a->CAI9-`YM

 

~� z

 

 

 

áÆS

   ÝÂ

  S

   ÝÂ

  S

   ÝÂ

Inada and Yamamoto(2010) � � � 1992-2008 0.147 0.048 0.867

Minami and Ma(2010) � � �

1990-1995 0.215 0.148 0.637

1996-2000 0.259 0.14 0.601

2001-2005 0.379 0.098 0.523

Elcolani and Wei(2010)   Ô 1965-2002 0.189 0.08 0.554

Islam and Yokota(2008)
n� vxn

t� �
1989-2005 0.085 - 0.232 -0.2 - 0.092 0.598 - 0.982

Ñ  É   f]NQ  »

  � � � }ih    f 1L \F   ÖS   â  TE S  ÂS  T

 4-3 S_2QZN\`cb*



� � �

x +&* uUoP-_wjTf^[WM-`n

#( $ TE #( $ TE

073/1)8%

'9

2001 0.622

073/1)8&

'9

2001 0.718

2002 0.648 2002 0.739

2003 0.675 2003 0.758

2004 0.698 2004 0.753

2005 0.720 2005 0.758

2006 0.741 2006 0.776

2007 0.761 2007 0.805

2008 0.772 2008 0.820

2009 0.796 2009 0.824

073/1)8"

'9

2001 0.796

26541)

2001 0.660

2002 0.823 2002 0.657

2003 0.837 2003 0.697

2004 0.843 2004 0.724

2005 0.857 2005 0.745

2006 0.868 2006 0.762

2007 0.877 2007 0.784

2008 0.881 2008 0.798

2009 0.893 2009 0.814

Ñ      f]NQ  » *

 4-3 Q_cU)4 JS  AXLQ41L)2001  5` 2009  Q41L   â 

TE 6�  ?L1b<N6e5b*>`Q RËLS Q41L]û Q   â  TE

6�  ?L4a)  Q49b »  T 2000  ­f @Lâ  fü� >CL7F<N

6 `5NPIF*

D?L)_a  Qø  Q49bø S   â  f ?F]S6 4-4 M0b*

x � 
 � � _wjTf^-`n#)''(&)''/ \� �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

  

u� � � m



2001 0.6676

  

u� � � m



2001 0.6830

2002 0.6915 2002 0.7061

2003 0.7142 2003 0.7279

u� � � m





� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

2004 0.7394 2004 0.7035

2005 0.7591 2005 0.7255

2006 0.7776 2006 0.7461

2007 0.7949 2007 0.7655

 å

u� � � m



2001 0.4913 2008 0.7836

2002 0.5228 2009 0.8005

2003 0.5533

 é

j� ~im

    )

2001 0.9217

2004 0.7073 2002 0.9282

2005 0.7290 2003 0.9342

2006 0.7495 2004 0.9383

2007 0.7686 2005 0.9435

2008 0.7865 2006 0.9483

2009 0.8032 2007 0.9527

  

u� � � m



2001 0.6723 2008 0.9567

2002 0.6960 2009 0.9604

2003 0.7183

u� � � m



2001 0.5351

2004 0.7485 2002 0.5651

2005 0.7677 2003 0.5941

Ï�� r�

  ç

u� � � m



2002 0.6599 2004 0.7198

2003 0.6843 2005 0.7408

2004 0.7995 2006 0.7605

2005 0.8153 2007 0.7789

2006 0.8299 2008 0.7961

2007 0.8436 2009 0.8121

2008 0.8562

 å

j� ~im

    

2001 0.6472

2009 0.8679 2002 0.6723

   u� � � m 2001 0.6833 2003 0.6960

  4-4   7

    



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

 2002 0.7063 2004 0.7184

2003 0.7281 2005 0.7394

2004 0.6449 2006 0.7592

2005 0.6701 2007 0.7777

2006 0.6940 2008 0.7950

2007 0.7165 2009 0.8111

2008 0.7377

j� ~im

    )

2001 0.9198

2009 0.7576 2002 0.9265

ú 

u� � � m



2001 0.7452 2003 0.9326

2002 0.7645 2004 0.8357

2003 0.7826 2005 0.8488

2004 0.9365 2006 0.8610

2005 0.9418 2007 0.8723

2006 0.9467 2008 0.8828

2007 0.9513 2009 0.8924

2008 0.9554

j� ~im

    

2001 0.7546

2009 0.9592 2002 0.7733

   

u� � � m



2001 0.5614 2003 0.7908

2002 0.5905 2004 0.8190

2003 0.6183 2005 0.8334

2004 0.7759 2006 0.8468

2005 0.7933 2007 0.8592

2006 0.8095 2008 0.8706

2007 0.8246 2009 0.8812

2008 0.8386

u� � � m



2001 0.6296

2009 0.8516 2002 0.6556

�   u� � � m 2001 0.9175 2003 0.6802

  4-4   7



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

 2002 0.9244 2004 0.6711

2003 0.9307 2005 0.6949

2004 0.6855 2006 0.7174

2005 0.7085 2007 0.7386

2006 0.7302 2008 0.7584

2007 0.7505 2009 0.7770

  

j� ~im

    )

2001 0.8567

 é

j� ~im

    

2001 0.5736

2002 0.8683 2002 0.6022

2003 0.8790 2003 0.6295

2004 0.8889 2004 0.6555

2005 0.8980 2005 0.6801

2006 0.9064 2006 0.7035

2007 0.9142 2007 0.7254

2008 0.9214 2008 0.7461

2009 0.9280 2009 0.7655

u� � � m



2001 0.7163

j� ~im

    )

2002 0.8063

2002 0.7374 2003 0.8215

2003 0.7573 2004 0.8376

2004 0.6767 2005 0.8506

2005 0.7002 2006 0.8627

2006 0.7224 2007 0.8739

2007 0.7433 2008 0.8842

2008 0.7628 2009 0.8938

2009 0.7811

j� ~im

    

2001 0.7759

  

j� ~im

    

2001 0.7077 2002 0.7933

2002 0.7294 2003 0.8094

2003 0.7498 2004 0.6687

  4-4   7

�  



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

2004 0.7688 2005 0.6926

2005 0.7867 2006 0.7152

2006 0.8033 2007 0.7365

2007 0.8189 2008 0.7565

2008 0.8333 2009 0.7752

2009 0.8467

  

j� ~im

    

2001 0.6972

j� ~im

    )
2004 0.8493 2002 0.7195

j� ~im

    

2001 0.6900 2003 0.7405

2002 0.7127 2004 0.7601

2003 0.7340 2005 0.7786

2004 0.8684 2006 0.7958

2005 0.8791 2007 0.8118

2006 0.8890 2008 0.8267

2007 0.8982 2009 0.8406

2008 0.9066

j� ~im

    

2001 0.7692

2009 0.9144 2002 0.7870

u� � � m



2001 0.6085 2003 0.8036

2002 0.6355 2004 0.6691

2003 0.6612 2005 0.6931

2004 0.7484 2006 0.7157

2005 0.7676 2007 0.7369

2006 0.7855 2008 0.7569

2007 0.8023 2009 0.7755

2008 0.8179

   

  ç

j� ~im

    

2001 0.4991

2009 0.8324 2002 0.5304

   j� ~im 2001 0.5648 2003 0.5606

  4-4   7

  

j� ~im

    



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

     2002 0.5937 2004 0.5897

2003 0.6214 2005 0.6176

2004 0.6478 2006 0.6442

2005 0.6729 2007 0.6695

2006 0.6966 2008 0.6935

2007 0.7190 2009 0.7160

2008 0.7400

j� ~im

    

2001 0.5889

2009 0.7598 2002 0.6168

j� ~im

    )

2001 0.8070 2003 0.6434

2002 0.8221 2004 0.7355

2003 0.8362 2005 0.7555

2004 0.8784 2006 0.7742

2005 0.8883 2007 0.7917

2006 0.8975 2008 0.8081

2007 0.9060 2009 0.8233

2008 0.9139

 é

j� ~im

    

2001 0.5834

2009 0.9211 2002 0.6116

j� ~im

    

2001 0.7152 2003 0.6384

2002 0.7364 2004 0.6640

2003 0.7563 2005 0.6882

2004 0.8020 2006 0.7110

2005 0.8176 2007 0.7326

2006 0.8321 2008 0.7528

2007 0.8456 2009 0.7717

2008 0.8581

j� ~im

    

2001 0.5894

2009 0.8696 2002 0.6173

u� � � m 2001 0.5983 2003 0.6439

  

   

  ç

  4-4   7



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

 2002 0.6257 2004 0.5827

2003 0.6519 2005 0.6109

2004 0.6217 2006 0.6379

2005 0.6481 2007 0.6635

2006 0.6732 2008 0.6877

2007 0.6969 2009 0.7106

2008 0.7193

  

j� ~im

    )

2001 0.7922

2009 0.7404 2002 0.8084

  

j� ~im

    

2001 0.7583 2003 0.8235

2002 0.7768 2004 0.8004

2003 0.7941 2005 0.8161

2004 0.8102 2006 0.8307

2005 0.8252 2007 0.8443

2006 0.8391 2008 0.8568

2007 0.8521 2009 0.8685

2008 0.8641

  

j� ~im

    )

2001 0.7462

2009 0.8752 2002 0.7655

j� ~im

    )

2001 0.8434 2003 0.7835

2002 0.8560 2004 0.8267

2003 0.8676 2005 0.8406

2004 0.9397 2006 0.8534

2005 0.9448 2007 0.8653

2006 0.9495 2008 0.8763

2007 0.9537 2009 0.8865

2008 0.9577

  

j� ~im

    )

2001 0.7788

2009 0.9613 2002 0.7959

j� ~im 2001 0.8308 2003 0.8119

  4-4   7

  

 é
j� ~im

    )



� � �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

     2002 0.8443 2004 0.7012

2003 0.8568 2005 0.7233

2004 0.8072 2006 0.7441

2005 0.8224 2007 0.7636

2006 0.8366 2008 0.7818

2007 0.8497 2009 0.7988

2008 0.8619

 é

j� ~im

    )

2008 0.8221

2009 0.8731 2009 0.8362

  

j� ~im

    

2001 0.5904

u� � � m



2001 0.6489

2002 0.6182 2002 0.6739

2003 0.6448 2003 0.6975

2004 0.6700 2004 0.7045

2005 0.6939 2005 0.7263

2006 0.7164 2006 0.7469

2007 0.7376 2007 0.7661

2008 0.7575 2008 0.7842

2009 0.7762 2009 0.8010

j� ~im

    

2001 0.7483

  

j� ~im

    )

2001 0.6269

2002 0.7674 2002 0.6530

2003 0.7853 2003 0.6778

2004 0.8245 2004 0.7750

2005 0.8385 2005 0.7924

2006 0.8514 2006 0.8087

2007 0.8635 2007 0.8238

2008 0.8746 2008 0.8379

2009 0.8849 2009 0.8509

  4-4   7

  

  
j� ~im

    )



� 
 �

 �  Ö

 �   ç

   TE
 �  Ö �

  ç

   TE

    

 ç

u� � � m



2001
0.5917

2002 0.6195

2003 0.6460

2004 0.7021

2005 0.7241

2006 0.7448

2007 0.7642

2008 0.7823

2009 0.7993

Ñ      f]NQ  » *

>`Q) 4-5 T ÖMS ÛáÆÝ S  ÂN ÛáÆÝSÜùf ?L1b* Û

áÆÝS  ÂTø ø S   FaS ÛáÆÝ S  fñIF]SM0b* 4-5

_a) ÛáÆÝS  ÂN ÛáÆÝSÜùSî 6  ÅüQPb<N6e5b*

  4-4   7



� � �

x � 
 � � KJ(~p]*2|QSNRa-[WM+|QSNRf

  

   Ûá

ÆÝ

 ÛáÆÝ



  

   Û

áÆÝ

 ÛáÆ

Ý

j� ~i

m  

 

2001 7.53 58.40%

j� ~i

m  

 

2001 7.00 58.35%

2002 7.87 66.13% 2002 7.58 62.65%

2003 6.48 59.97% 2003 5.58 55.29%

2004 4.79 46.96% 2004 4.73 46.80%

2005 3.74 38.82% 2005 3.53 38.79%

2006 3.17 39.24% 2006 3.00 35.44%

2007 5.11 54.37% 2007 5.87 68.67%

2008 4.19 54.90% 2008 3.99 53.19%

2009 2.03 30.19% 2009 3.82 52.30%

j� ~i

m   

 

2001 9.75 66.79%

u� � �

m

2001 9.48 68.18%

2002 9.08 67.74% 2002 6.32 47.91%

2003 7.64 61.65% 2003 5.69 46.23%

2004 3.83 36.28% 2004 3.55 28.91%

2005 4.72 43.52% 2005 1.36 12.37%

2006 4.01 46.04% 2006 3.98 35.16%

2007 4.75 56.86% 2007 1.93 19.40%

2008 4.99 61.65% 2008 2.80 29.40%

2009 4.55 60.00% 2009 0.20 2.56%

      f]NQ  » *

»¬9   Fa ÛáÆÝ S  ÂN ÛáÆÝ S    _a)   Sâ

  Sü� Q_IL) ÛáÆÝS  6  ÅüQ0a) ÛáÆÝ 6¸� ÅüQ0

b<N6 `5NPIF*

<S  T)   Q Ab a)    áÆ  6   W K1L1b<NSô

  f  ?2b]SM0b<N6 5cb*¦ )ËLS M ÛáÆÝS¸� Åü6



� � �

  >cF* 4-5 f_a  Q  ?F]S6 4-6 M0b* 4-6 TAXLS M~�

z6Ê ô M0IF  N  Q49b ÛáÆÝ f ?L1b*

x � 
 � � |QSNRf-`zvd

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

  

u� � �

m

2001 56.1%

  

u� � �

m

2001 30.2%

2002 24.4% 2002 33.9%

2003 21.5% 2003 40.4%

2004 21.8% 2004 11.1%

2005 25.0% 2005 -21.7%

2006 12.0% 2006 -27.2%

2007 34.2% 2007 -26.5%

 å

u� � �

m

2001 52.7% 2008 -20.2%

2002 59.4% 2009 -40.9%

2003 52.1%

ú 

u� � �

m

2001 37.4%

2004 40.9% 2002 43.5%

2005 36.1% 2003 35.5%

2006 51.8% 2004 -19.8%

2007 51.7% 2005 -87.2%

2008 64.1% 2006 -75.6%

2009 72.0% 2007 -40.4%

  

u� � �

m

2001 46.2% 2008 -10.2%

2002 53.2% 2009 -5.5%

2003 40.4%

   

u� � �

m

2001 10.3%

2004 45.1% 2002 16.9%

2005 38.4% 2003 14.2%

Ï�� r

�   ç

u� � �

m

2002 37.3% 2004 -27.0%

2003 6.0% 2005 -55.2%



� � �

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

2004 36.5% 2006 -47.5%

2005 -12.7% 2007 -21.5%

2006 53.3% 2008 20.5%

2007 -0.8% 2009 11.0%

2008 23.8%

�  

u� � �

m

2001 -849.2%

2009 -9.0% 2003 -2.3%

  

j� ~i

m    )

2001 43.6% 2004 -123.6%

2002 56.7% 2005 -65.0%

2003 58.2% 2006 -96.8%

2004 33.3% 2007 -67.2%

2005 16.9%

  

j� ~i

m   

 

2001 51.1%

2006 16.3% 2002 50.5%

2007 24.5% 2003 26.3%

2008 19.8% 2004 12.5%

2009 13.9% 2005 14.8%

j� ~i

m   

 

2004 66.1% 2006 4.8%

j� ~i

m  

 

2001 59.1% 2007 4.7%

2002 57.2% 2008 21.5%

2003 72.4% 2009 22.6%

2004 42.0%

u� � �

m

2001 44.7%

2005 19.1% 2002 33.4%

2006 25.7% 2003 12.8%

2007 38.7% 2004 -14.9%

2008 45.4% 2005 -21.1%

2009 33.7% 2006 -5.3%

  4-6   7

u� � � m



Ï�� r�

  ç

   

u� � � m





� � �

  4-6   7

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

u� � �

m

2001 37.0% 2007 -20.7%

2002 42.1% 2008 2.2%

2003 35.7% 2009 -16.2%

2004 -5.9%

  

j� ~i

m  

 

2001 58.40%

2005 -28.9% 2002 66.13%

2006 -27.0% 2003 59.97%

2007 -36.9% 2004 46.96%

2008 -29.4% 2005 38.82%

2009 -28.8% 2006 39.24%

  

j� ~i

m  

 

2001 80.83% 2007 54.37%

2002 71.81% 2008 54.90%

2003 69.74% 2009 30.19%

2004 55.89%

j� ~i

m   

 

2001 66.79%

2005 57.21% 2002 67.74%

2006 61.10% 2003 61.65%

2007 66.19% 2004 36.28%

2008 71.15% 2005 43.52%

2009 68.62% 2006 46.04%

j� ~i

m   

 

2001 78.39% 2007 56.86%

2002 78.10% 2008 61.65%

2003 73.45% 2009 60.00%

2004 69.34%

j� ~i

m  

 

2001 58.35%

2005 70.57% 2002 62.65%

2006 66.55% 2003 55.29%

2007 76.67% 2004 46.80%

2008 78.36% 2005 38.79%

u� � � m





� � �

  4-6   7

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

2009 73.26% 2006 35.44%

j� ~i

m  

 

2001 75.77% 2007 68.67%

2002 75.42% 2008 53.19%

2003 73.04% 2009 52.30%

2004 56.60%

u� � �

m

2001 68.18%

2005 55.12% 2002 47.91%

2006 66.50% 2003 46.23%

2007 76.07% 2004 28.91%

2008 76.46% 2005 12.37%

2009 66.47% 2006 35.16%

 é

j� ~i

m  

 

2001 77.34% 2007 19.40%

2002 79.36% 2008 29.40%

2003 72.40% 2009 2.56%

2004 48.81%

  

j� ~i

m   

 

2001 82.50%

2005 51.26% 2002 74.03%

2006 55.27% 2003 70.33%

2007 59.02% 2004 66.70%

2008 54.98% 2005 63.61%

2009 51.35% 2006 75.66%

j� ~i

m   

 

2002 75.98% 2007 64.01%

2003 63.38% 2008 77.87%

2004 59.79% 2009 76.40%

2005 51.06%

  

u� � �

m

2001 32.96%

2006 60.91% 2002 39.89%

2007 59.85% 2003 54.15%

2008 49.65% 2004 29.16%

2009 57.72% 2005 7.58%

  

  

j� ~im

    



� � �

  4-6   7

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

j� ~i

m  

 

2001 78.78% 2006 0.50%

2002 72.11% 2007 12.41%

2003 70.21% 2008 37.07%

2004 51.47% 2009 19.21%

2005 47.45%

 é

j� ~i

m   

 

2002 42.51%

2006 50.29% 2003 41.31%

2007 57.42% 2004 -92.83%

2008 50.49% 2005 -36.70%

2009 52.84% 2006 28.18%

  

j� ~i

m   

 

2001 74.96% 2007 34.61%

2002 76.51% 2008 6.56%

2003 73.05% 2009 -2.81%

2004 55.48%

u� � �

m

2002 -135.26%

2005 56.01% 2003 49.62%

2006 55.46% 2004 -94.33%

2007 67.22% 2005 22.54%

2008 71.33% 2006 23.31%

2009 65.20% 2007 31.94%

  

j� ~i

m  

 

2001 72.55% 2008 41.72%

2002 70.97% 2009 11.50%

2003 69.79%

 å

j� ~i

m  

 

2003 61.61%

2004 61.76% 2004 59.72%

2005 53.10% 2005 65.36%

2006 47.60% 2006 61.66%

2007 62.24% 2007 68.83%

2008 52.66% 2008 72.15%

2009 51.58% 2009 69.82%

  



� � �

  4-6   7

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

j� ~i

m  

 

2001 73.30%

j� ~i

m   

 

2001 79.62%

2002 72.44% 2002 66.32%

2003 70.24% 2003 64.61%

2004 59.09% 2004 49.17%

2005 69.53% 2005 58.19%

2006 45.00% 2006 48.69%

2007 52.38% 2007 50.13%

2008 50.59% 2008 55.91%

2009 44.96% 2009 58.91%

  

j� ~i

m  

 

2001 75.46%

j� ~i

m  

 

2001 54.88%

2002 70.06% 2002 56.47%

2003 67.91% 2003 63.10%

2004 49.74% 2004 61.24%

2005 28.67% 2005 57.33%

2006 43.78% 2006 64.46%

2007 14.87% 2007 75.19%

2008 51.35% 2008 74.46%

2009 40.63% 2009 74.46%

j� ~i

m  

 

2001 75.10%

u� � �

m

2003 38.61%

2002 69.90% 2004 35.35%

2003 69.35% 2005 41.06%

2004 49.36% 2006 47.86%

2005 39.77% 2007 61.92%

2006 39.52% 2008 19.86%

2007 30.76% 2009 21.14%

2008 46.61%

  

j� ~i

m   

2001 76.23%

2009 48.09% 2002 78.06%
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 �  Ö

 �   ç

  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

   

  ç

j� ~i

m  

 

2001 45.53%   2003 78.83%

2002 42.21% 2004 63.38%

2003 41.71% 2005 51.59%

2004 25.48% 2006 59.78%

2005 55.92% 2007 68.50%

2006 24.77% 2008 69.12%

2007 54.66% 2009 53.82%

2008 46.58%

 é

j� ~i

m  

 

2001 68.21%

2009 42.46% 2002 59.14%

j� ~i

m  

 

2001 48.00% 2003 57.67%

2002 45.83% 2004 28.94%

2003 48.68% 2005 15.47%

2004 36.98% 2006 4.59%

2005 40.28% 2007 15.91%

2006 21.18% 2008 43.82%

2007 6.38% 2009 40.10%

2008 39.13%

j� ~i

m  

 

2001 63.95%

2009 35.26% 2002 56.34%

  

j� ~i

m   

 

2001 67.05% 2003 57.53%

2002 72.26% 2004 53.22%

2003 64.27% 2005 4.98%

2004 60.87% 2006 24.33%

2005 31.99% 2007 35.07%

2006 34.17% 2008 -34.44%

2007 48.43% 2009 33.27%

2008 58.02%

 é

j� ~i

m   

2008 42.02%

2009 66.29% 2009 38.87%

  4-6   7



� � �

 �  Ö
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  

 ÛáÆ

Ý

 �  Ö

 �   ç

  

 ÛáÆ

Ý

 

   

  ç

u� � �

m

2001 66.89%

u� � �

m

2001 69.59%

2002 65.32% 2002 63.53%

2003 64.77% 2003 59.58%

2004 45.70% 2004 53.12%

2005 26.63% 2005 30.74%

2006 32.67% 2006 33.00%

2007 41.21% 2007 46.98%

2008 42.53% 2008 46.58%

2009 47.05% 2009 47.33%

Ñ      f]NQ  » *

 4-6 Q41L]) ÛáÆÝ TË  Q¸� ÅüQ0b<N6Ò5b* Q 2000 
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  M]  >cb*<c`Sp� vQ41LT  S  Q49b   QJ1LT
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s 6 t. /+0

  MT 2000  ­Q49b      Q49b ÛáÆÝS  f  Ö� � � � ~

� zf 1F    Ò Q_a  ?F*  Q ?LT).Ë       ð 
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¼ ?F*
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 ?F*    T R  P  NPa)  >cF� � �� zSÂ5`)2001  5`
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  � ú  �    � �  POSp� vQ41LT)   f 3L1bNS  NP

IF* Q   Su� � � m MT ÛáÆÝ S  P¸� ]  >cF*

 8S Q41LT ÛáÆÝS  6ý M7P1]SS)  S    T) 

� � � � ~� zQ41L) J5S  Q49b ÛáÆÝS  )    3Sl� ~

� vf ?F*      6   f 3FN  K9b<NT ?16) »  Q

  AcU) ÛáÆÝS  N   â  S�  6 ÛáÆÝ6  >cF*

ZF  M¼ ?F  ~� zT  S    S   SL _a   1ô  60

b*  S    � � � S  ~� zf 1cU) ÛáÆÝS  Tª S   

_a] >8Pbô  ] 3`c2b*

¯Q]?18J5S Q41L   f 3F    QÊIFNAcU)   Qá

Æqv�S�  6  ZcbF\Q)áÆ     T ¥Ýf¸� >C)­eaQ 

4_V©      P  6_a ¥ NPb18ô  60b*1BcQ?d) 

  S äfv� � wQÀ ?2b  S  6 Z?8)   áÆ ãf  Q1c

F  ¹ÙS  S   6 ZbN¤ >cb*
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  LS' Ð e�¯P � � � � Rw� re .K    e  >' ÈÌ¹

ÊR  e /( 4  LS ÅR}{� w� re .K� î¼¬R  e ZE3'

 LSµÅR P  e K'^`� k�Oñõ� � � LRe    R  P^HK'

   Ã e /9Me  M@a(

 Ð S'  R�  Pª >'ÐP Ô '   ' P   ' P   'ÔP

   ' Ô M >'è  '�  'Ð¡e Vñ P ð@aE['  R  M\

.0a ñL-a(� ¢ E`õÀ   LS'2013   P1.K 31 ñõR/G 18  

R 4 � ºe  >'� ¢ E`õÀ   LZK' ò O  R M>K 0a9M

3L4a1(IY`'   P\ ò O M>Kª J7a9M3Ü L-`'ñ  P

£ MR   \ .( Ð ÀRñõ� � � Rw� re .a9MP^HK' 4  L

R Õª� � � Rw� r2_ 2bE  e^`� ªP-Eañõ� � � PK  Ã @

a9M3Ü POa(IY`'^`� k�O  ÕªR� � � P^a    e Za9

M3  Rv� � R� IM 0a(

<_P' Ð e  M@a  M>K'+ Ð       ,P  <bK.aw�

reÆ @a9MP^`'Â 5PK Î>EÌ¹Êe  >E  M>KR~�� RÌ

¹ » e  @a9M3Ü L-a9M\ 8_ba(Â 5R  PI.KS9R^

/O Ð ÀR � � � � L½ <b1`'    Rw� r3 ð@a(

+ Ð       ,PS'�  L @ ñõP17aÂ 5  MÂ 5  PI

.KRw� r3 2007  ^`Æ Ü L-a( 4  LS 2000  ¦R 10  e  M>E

3'  LS 2000  ¦R 10  R  R 3 j e    M@a9MP^`'2000  ¦

P17a ÈÌ¹ÊRÎáe  @a(

+ Ð       ,SñõýWMÂ 5>E  3  <bK1`'  M>KR

~�� �� � oRÌ¹ » e® >E    R  3Ü MOa(+ Ð     

 ,e  @a9MP^HK'  @a^/P  P .~�� M>KRÌ¹ » e

 @a9M3L4a(  LS'  R e  M>K'½ w� r2_~�� RÌ¹

» e  >K    R  P® >E  S O.M dba(

1 +� î    ,2014    ^`(
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+ Ð       ,e .K 2000  ¦ Ó'¿¬ PS 2007  2_ 2009  YLR

3 j R~�� RÌ¹ » e  ÕªPK  >'9be .K  ¤Ë±¶e   û

 M>E    e  @a(

+ Ð       ,PS'   '   'Òö '   '   '   '

  '   '   '   'ä  '     '   '¥  '   '   '

    ÑP17a 87 ñõRw� r3  <bK.a(¿¬ PS 5-1 R `L-a(
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  

(4)

     Ñ' 

Ñ' üÑ'  Ñ'

  Ñ

  

(7)
     Ñ' 

 '   '½ 

   ' Æ ' 



  

(6)
     Ñ'  

¡  '   ' 

 ø'� �  ø

  

(3)
     Ñ' Á

 '  

  

(12)
     Ñ' 

 '   '  

   '   ' 

 'n  '  xi

t�     '�  x

it�    

  

(7)
     Ñ'  

   '   ' ÿ

 ' ô '  

Òö
(7)

Òö   Ñ'� 

Û '  '  

   '   '



  
(9)

     Ñ'  Û

 ' ôÑ'   '

 ô 'Ô 

 ô '³  ' Ð

 ø

  
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     Ñ'ë 

   ' ô ' 

 '   '   '

   '   ' 



ä 
(6)

ä Ñ'ç  '

ú ' ô ' 

 '  

  

 
(8)

   '   ' 

 'Æ  '   '

ä  '   ' 



  
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  Ñ'  

   (1) ¥  
(1)

  
(1)

   (1)   

 Ñ(1)
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ÞR  MOa()�   Rà  Ì¹  *2_)�   R Â 5  *e > 69

MP^HK')ñõÀL  P »<bE  Ì¹  *Lit 3 2ba(9R~�� RÌ¹

 » L-a Lit e .K    e  >K.6(

  oxukS    ÎÊ (kw)'ïñS­¤  (1,000 �kr� � )e .E( 

 û L-a3'�    ¼¬R¤Ë±¶ e .E(+ Ð       ,PSñõÅ

RÂ 5Ú»R  3  <bK1`'9beñõÅR Â 5Ì¹  L @a9MP

^HK'� ¢ E`RÂ 5  e  >E(

~ 3�. vw� o1nd

YAS'2007  '2008  '2009  RÝ Rk�opkn� � w� re® >K   

e  @a(  � w� S'�   û >Ew� rem�=sl� oóL  Ï>'�  ß

3   L-bT'   �  eÆ @X4L-a3'  �   �  e .E  F7Rw� rS

½ <bK1_A'9bPK¦ >E(



� � �

 e¨ >E4(    S OLS L-a(   S'

=>
MV

IV
[ =>B X CK=>

KV

IV
X CJ=>

JV

IV
X ?Q (5-2)

L-`'L S~�� M>KRÌ¹ » 'K S  oxukR¦ û M>KR    Î

Ê 'A S ­  L-a((2) R    S 5-2 R `L-a(

� � 	 � � <K>?<=HL.1ijYnd� r

2007  2008  2009 

   6.5297

(19.27)***

5.2809

(9.57)***

4.6456

(7.84)***

CK

0.2713

(2.64)***

0.2165

(2.19)**

0.2928

(3.37)***

CJ

0.0730

(1.74)*

0.2275

(3.45)***

0.3285

(4.63)

9WF 0.0681 0.1692 0.2801

   84 82 82

Â  (5-2) ^`  ­

  9WFS   ´  Z  ² '  ÀS t ¶e >'

*'**'***SCbDb    10 '5 '1 e @(

 5-2 R    LS'2007  '2008  '2009  RÝ P1.KÌ¹R   Ê¶S

  P MOHE(  R   Ê¶\ 2007  '2008  '2009  M    e >K@

XK  P L-HE(C>K'CK\CJ\¾P  ¶3�  >K.a(Ì¹R   Ê¶

S 2007  '2008  '2009  P1.KCbDb'0.2713'0.2165'0.2928 M    P .

¶3  <bE(

I5P'2008  2_ 2010  R 3 j R}{� w� rR  \ HE(}{� w� rMS'

  Äw� rMk�opkn� � w� reÞdBEw� rL-`'  Õªeß� Rµ¢'

ñõ'�  ON'    P1.K  >E\RL-a(}{� w� re .a� � u

xM>KS'þ ¾  Ræ 3  <b/a9M'ß P  � R   3ù@9M

4 �  ß  e¨ BA'Ì¹�  �ïñR 3 Ie    M>Kk�opkn� � R    e 

>EM9c'Ì¹PI.K  O    3 _bO2HE(



� � �

3 8_ba(

9bPË0 shz� ukO   ÎeÃ L4a \}{� w� rR� � uxL-a(

¯0T'  ]  R êe 0KZaM4'k�opkn� � w� rLS   M 

 '   M   R .>2d2_A'  ÄLSµ¢ L Oa<Y=YO  R

 3d2_O.(9b3}{� PObT'-a  YL  �  >K.O2HEµ¢3

-a  § LC/LO6ObT'CRÇ R ÷e  @a9M3Ü POa(99L

S (5-3) e  @a5(

=>
;QT

3QT

[ =>B X CK=>
5QT

3QT

X CJ=>
4QT

3QT

X ?QT (5-3)

9RøÞPS'   R?QS?Q [ @Q X <QTPÃ <ba(@QSÝ  � ¬P  OÍ L

-aµÅÍ �#& � #,#� +� $� �   � � *�L-`'<QTS  R¨ P /   L-a(9R@QM

 û 3   L-bT'û Í � w� �(� & � ' % � �   � � *� % ' � � $�'@QM  û 3  >

K.bTí Í � w� � #-� � ��   � � *�% ' � � $�3  <ba(YE'@XKR@Q3 >.M>'

  R   �  e  >E\Re99LS� � � � � l� w� M>K  @a(@Q3 >

.2â2PI.KS'3   PK� w�   e /(

C>K'� (� +)� " � � & � � � � ! � &   Sû Í � w� ^`\� � � � l� w� 3 >.M

R¨   e /\RL-`'í Í � w� Mû Í � w� RNG_e  @a2P

I.KS'47GEA7B   e /(3   MSÝ  � ¬R@Q3@XK >.'IY`

#& � #,#� +� $��   � � *3 ðBA'� � � � � l� w� P^a  3� r3 >.9Me  ¨

 M>'3 ¶3ÒÃP .øÞ'9R  ¨ 3 ×<b'  ¨ L-a #& � #,#� +� $��   � � *

R ðeÇ M@a(C>K'47GEA7B   S'@QM  û 3   L-aM./ 

¨ ejh �   P^`  @a\RL-`'jh � ¶3  ¶M >KÒÃP 7

bT'  ¨ 3 ×<b'í Í � w� 3  <ba(9R ²eì >E\R3ì

-&) L-a(

5
87 ñõR 3 j ÃRw� rL-aE['261 R   MOaSAL-a3'  ¶3-aE[P 247 M

OHE(IY`'f� |� � oy}{� w� re .a(



////

` +%' ndGBI/sd/1em� S

ÂÂ  Wooldridge(2002)^`  ­

   (5-3)3)R    S -3 P <bK.a(   (5-3)3)SS 5-3 R(i)'(ii)'(iii)P' 

 (4)S(iv)'(v)'(vi)PK  ¶3CbDb� � � � l� w� �í Í � w� �û Í

� w� R P <bK.a(

YA   (5-3)3)PI.KZK.6M'� � � � l� w� 'í Í � w� 'û Í �

w� CR¼KP1.K Q}� � � rR  ¶3  L-`' [K ÍO  3 2b

E(� � � � l� w� LS   �  R   Ê¶�Ì¹R   Ê¶3@XK 1%1%  

L  P L-HE(í Í � w� LS   3 1%1%  L 'Ì¹R   Ê¶3 5%5%

  L  P L-HE3'  R   Ê¶S  LSO2HE(û Í � w� LS

   MÌ¹R   Ê¶3 1%1%  P L-`'  R   Ê¶3 5%5%  L  P

L-HE(C>K'µÅÍ R ðR  'IY`@XK@Q [ ,M./  ¨ S F   

^`^` ×<b'µÅÍ R ð3  <bE(I5P 47GEA7B    P^HK@QM  û

3    L-aM./  ¨ e  >E3'   2 Rjh �   e HEM9c'

5%5%  LS  ¨ e ×L4Aû Í � w� 3  <bE(YE'Ì¹R   Ê¶

S� � � � l� w� L 0.2518'í Í � w� L 0.2012'û Í � w� L 0.2130 MOH

E(E(



� � �

� � 	 
 � ndk#+%)$1nd� r

(i) (ii) (iii)

� � � � l

� w�

í Í

� w�

û Í

� w�

   5.6375
(18.80)***

6.9388
(21.78)***

6.5314
(25.92)***

CK
0.2518

(4.41)***
0.2012

(2.08)**
0.2130

(3.42)***

CJ
0.1495

(4.64)***
0.0199
(0.52)

0.0730
(2.40)**

3    chi2(1) =104.73

� � +)% � & �
 

chi2(2) = 5.93

9WF 0.1543 0.1233 0.1450

n 247 247 247

Â     (5-3) ^`  ­

  9WFS   ´  Z  ² '  ÀS t ¶e >'*'**'***SCbDb

    10 '5 '1 e @(

<_P ÅR}{� w� re .E    MR  RE['}{�   ~�� vgf

Ã R  \ HE(   S§� R   (5-4)R `L-a(

$%
;QT

3QT

[ =>B X CK=>
5QT

3QT

X CJ=>
4QT

3QT

X <QT

��� QT [ EQT Y DQT

(5-4)

99L'   R<QTSEQTMDQTPÃ <b'DQTS  R OLS 3¨ @a  Ã 7],' *H
F)

P /   L-`'EQTS   Í  P^HK\E_<ba  ~�� vgf2_R�

 e @ L-a(EQTMDQTS� .P  L-a(   (5-4)R  ~�� vgf   

LR    S 5-4 R `L-a(



� � �

� � 	 � � {uEKLA;9vw� o.1nd� r

(iv)

   7.4209
(12.87)***

CK
0.2137

(3.41)***

CJ
0.0729

(2.35)**

)#! % � � � 0.0954

! � % % � � 0.6940

sigma_u2 0.0662

sigma_v2 0.0291

Log likelihood 1.2257

Â     (5-4) ^`  ­

    ÀS t ¶e >'*'**'***SCbDb    10 '5 '1 e @(

 5-4 S 4  Mß P Battesse and Coelli(1992)LR   e .E(  M>K   '

Ì¹R   Ê '  R   Ê SCbDb 1%'1%'C>K 5%  L P  L-

HE(

~ 4� �yvw[)63� Z\U[1n�

 PÌ¹R    Ê MPL S'§� R `P  @a(

685 [ C\K 1
;QT

5QT

(5-6)

Ì¹R   Ê C\KS 4  LR Å}{� LR    MR  RE[' 5-4 L .E

(5-4) R  ~�� vgf    2_\M[E 0.2137 e .a(9RÌ¹R   Ê¶

R  ¶L-aC\KP¤Ë±¶ e~�� RÌ¹ » L >E¶L-a ò  Êe� ?

KÌ¹R    Êe  @a(

9R(5-6) ^`\M[E � � � R    ÊS' 5-6 R `L-a( 5-5 R ò

 ÊSÝñÑR  R¤Ë±¶ (� º)e~�� RÌ¹ » (� ¢/ )L >E\RL-

`'9bPÌ¹R   Ê e� ?K    Êe\M[EE[' 5-5 R ¶S� ¢RÌ



� � �

¹ R 1 �  E`RºLR  L-a(^HK' Ð ¼¬LS 2009  R ò  Ê3

3,028 ºL-`'    Ê3 647.2 ºMOa(

� � 	 � � gJFI.1acY1 'Mpl-71hbvw[/�yvw[�_Q� V�

Q6�� - ¥� �� -

2007 R 2008 R 2009 R 2007 R 2008 R 2009 R

y.� 2,037.3 2,226.0 3,028.3 435.4 475.7 647.2

n|O 2,950.2 3,411.9 3,451.2 630.4 729.1 737.5

°� O 1,493.4 1,764.4 2,182.6 319.1 377.0 466.4

08O 1,382.5 1,547.3 1,887.2 295.4 330.7 403.3

� LO 1,696.2 1,942.4 2,411.5 362.5 415.1 515.3

C`O 1,935.4 2,246.6 2,746.1 413.6 480.1 586.8

� ¨O 2,232.3 2,363.5 3,320.5 477.0 505.1 709.6

� LO 1,142.3 1,301.8 1,727.4 244.1 278.2 369.1

� £O 2,754.2 3,148.4 4,896.1 588.6 672.8 1,046.3

A[O 1,634.3 1,635.8 1,870.6 349.3 349.6 399.8

°HO 2,589.1 1,920.8 2,302.6 553.3 410.5 492.1

3EO 2,072.2 2,277.3 2,757.4 442.8 486.7 589.3

Y^�sL 2,103.8 1,406.1 1,669.9 449.6 300.5 356.9

� LO 1,124.5 2,189.9 2,431.2 240.3 468.0 519.5

SoO 1,448 1,936.7 2,082.5 309.4 413.9 445.0

&jO 1,712.3 1,943.8 2,390.5 365.9 415.4 510.8

?£O 1,661.5 2,202.4 2,943.6 355.1 470.7 629.0

~pO 3,007.9 3,508.5 6,170.5 642.8 749.8 1,318.6

� � ig/ 2,037.3 1,125.3 1,365.8 262.0 240.5 291.9

c>( 3,008.0 3,508.5 6,170.5 642.8 749.8 1,318.6

cF( 1,124.0 1,125.3 )%+.-'0 *,('+ *,('- *1)'1

c>(»cF( 1,884.0 2,383.2 4,804.7 402.5 509.3 1,026.7

mz)M 571.7 639.5 1,128.0 122.1 136.6 241.1

Â       ^`  ­ (
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9R 5-5 R    2_' Ð ¼¬LS ò  Ê3 2007  P 2,037.3 º'2008 

P 2,226.0 º'2009  P 3,028 ºL-`'�  '    Ê\ 2007  P 435.4 º'2008 

P 475.70 º'2009  P 647.2 ºM�  ¸áP-a(

  L-a   \ ò  Ê3 2007  P 2,950.2 º'2008  P 3,411.9 º'2009  P

3,451.2 ºL-`'    Ê\ 2007  P 630.4 º'2008  P 729.1 º'2009  P 737.5 º

M�  >K.a(

Ý LR  ¶M  ¶R eZaM' ò  Ê3 2007  P 1,884.0 º'2008  P

2,383.2 º'2009  P 4,804.7 ºL-`'    Ê\ 2007  P 402.5 º'2008  P 509.3

º'2009  P 1,026.7 ºM  ¸áP-`' ÀLRñõ   R  \ å<ba( 

· eZK\' ò  Ê3 2007  P 576.8 º'2008  P 655.6 º'2009  P 1,148.7 ºL-

`'    Ê\ 2007  P 123.2 º'2008  P 140.1 º'2009  P 245.5 ºM�  ¸áP-

a9M3©0a(

 P' ÈÌ¹Ê LS 1^U ÈÌ¹Ê Rs S§� R^/P [a(

��� 2 [ C\K Z
;QT

AQT

(5-7)

��� L [ 5 Y 52 (5-8)

9L [
5L

5
(5-9)

YA'(5-7) ^`'Ì¹R   Ê¶C\KP¤Ë±¶e  L >E¶L� ?Kò   R

Ì¹Ê L*e\M[a6(C>K'(5-8) R `'9Rò   RÌ¹Ê L*e  RÌ¹ »

 L 2_ > 4'9R Ã3 ÈÌ¹Ê LS L-a(  P'(5-8) L\M[E ÈÌ¹

Ê LS e~�� M>KR  RÌ¹ » L L @a9MP^`'(5-9) R ` ÈÌ¹Ê

 Rs e  @a(

O1'99L'wit S+ Ð       ,P  <bK.a Ð ÀRÝñÑ;MPw

� r3 ð@a)Â 5L E    *(Õª � º/ )eÂ 5   (Õª � ¢)L

>'

6 ò   RÌ¹Ê L*MS'Ì¹R    ÊM�  @aÌ¹ » L-a(



� � �

� �  E`RÂ 5   e\M[' Ð R       ±  L  Ï>E\R

L-a7(

 5-6 S(5-7) �(5-8) �(5-9) e .K' � � � LRñõÅR  Â 5  R 

¶e >K.a( -7 P^bT' Ð ¼¬L 2007  '2008  '2009  P27KCbD

b 1,448.9 º'1,502.3 º'1,599.4 ºM�  ¸áL-HE( � � � P�  ¸áe  >K

.6M'   L R¶MOHERe 4' Q�  >K.a(   LS 200%e 0a

  O�   3  <bE3'9bS)1 2_ 3 � *e ò 2 � ')3 2_ 6 � *e

 ò 4.5 � ')6 � §� *e ò 9 � M>EÝ) òÂ 5  *R¨ P^a 

3ØêMOHK.aÜ  3-`'£R LR  Â 5  P1.K\ß R  3

0_b/a3' ò  Ê1^U    Ê3¾P�  >K.a    2_'Â 5

 R  \ Q�  ¸áP-a9M3  <b/a(

7
)Â 5L E    *PS'  ¶3.6I2ãYb'<_Pw� r3-a  RZ  P� 3a

 '  ¶M dbaw� r3.6I2  <baE['9R^/O¶S ý>' 5-7 e­ >E(



� � �

� � 	 � � gJFI.1acY1p� W|*� � n� T�_Q� V�

2007 R 2008 R 2009 R

2007  2_ 2009 

LR�  

 Ð 1,448.9 1,502.3 1,599.4 10.39%

   2,291.9 2,078.5 N/A N/A

   1,680.5 1,410.4 1,636.5 -2.62%

Òö 800.5 836.1 982.7 22.76%

   1,593.7 1,734.1 1,848.6 15.99%

   1,213.8 1,252.5 1,315.3 8.36%

   934.7 1,532.9 1,683.5 80.11%

   2,075.1 1,945.4 2,177.4 4.93%

   1,398.9 1,676.3 1,661.1 18.74%

   1,955.9 2,044.3 2,281.2 16.63%

   1,024.4 1,863.4 1,719.0 67.81%

ä  1,184.8 1,353.3 1,881.1 58.77%

     661.9 855.6 1,159.1 75.12%

   1,577.4 1,592.0 1,718.2 8.93%

   660.5 1,590.6 2,165.6 227.87%

¥  2,095.8 1,862.1 2,329.8 11.17%

   1,536.4 N/A 1,619.7 5.42%

   1,606.9 N/A 2,042.6 27.11%

    Ñ 668.4 786.4 776.2 16.13%

  ¶ 2,291.9 2,078.5 2,329.8

  ¶ 660.5 786.4 115.5

  ¶#  ¶ 1,631.4 1,292.1 2,214.3

  · 496.2 394.2 420.5

Â       ^`  ­ (



� � �

9R 5-6 RÂ 5  AQTM 5-6 RÌ¹R    ÊMR e >ER3 5-7 L-a(

 5-7SÌ¹R    Ê2_Â 5  AQTe > .E¶eñõ;MP2007  2_2009

 P1.K >K.a(

� � 	 � � �yvw[/� � /1f�_Q� V� p�

2007  2008  2009 

 Ð -1,013.5 -1,026.6 -952.2

   -1,661.5 -1,349.4 N/A

   -1,361.4 -1,033.4 -1,170.1

Òö -505.1 -505.4 -579.4

   -1,231.2 -1,319.0 -1,333.3

   -800.2 -772.4 -728.5

   -457.7 -1,027.8 -973.9

   -1,831.0 -1,667.2 -1,808.3

   -810.3 -1,003.5 -614.8

   -1,606.6 -1,694.7 -1,881.4

   -471.1 -1,452.9 -1,226.9

ä  -742.0 -866.6 -1,291.8

     -212.3 -555.1 -802.2

   -1,337.1 -1,124.0 -1,198.7

   -351.1 -1,176.7 -1,720.6

¥  -1,729.9 -1,446.7 -1,819.0

   -1,181.3 N/A -990.7

   -964.1 N/A -724.0

    Ñ -406.4 -545.9 -484.3

Â       ^`  ­ (

9R 5-7 LS@XKR  '@XKRñõP1.KÌ¹R    Ê2_Â 5 

AQTe > .E¶3� hzoMOHK1`'992_Ì¹R    Ê3Â 5  AQT



� � �

e� éHK.a9M3  <ba(<_P'9R�  S 2007  M 2009  R  P1.K

 Ð ¼¬LS 1 �  E`-1,013.5 º2_-952.2 ºWM]]  >E\RR'ñõÅPZ

K.6M  >EñõS 7 ñõL-`'ù >EñõS 10 ñõML-HE( ¼¬M>K

S  R ÈÌ¹ÊR  ¸á3  <b/a\RR'^`� k�OñõÕªLS ÈÌ

¹ÊR  ¸á@_ ?K.a(

992_'Â 5  AQTMÌ¹R    ÊR  P1.K' ÈÌ¹ÊR ð3 

<b' Ð R �Ñ� � � Rw� re .E    P^a  Ã P1.KS  

e 0K.O2HEM 0^/(

C>K P' 5-6 R  w� rAQTe .K'(5-7) P^aò   RÌ¹Ê L*1^U

(5-8) R ÈÌ¹Ê LS 3 5-8 P <bK.a(C>K'(5-9) L\M[E ÈÌ¹Ê

Rs 3 5-9 L-a(



� � �

� +%.gJFI.1b� \U[/� Z\U[�_Q� OP�

ò   RÌ¹Ê L*  ÈÌ¹Ê LS

2007 / 2008 / 2009 / 2007 / 2008 / 2009 /

=#@ 1,294.7 1,242.5 1,487.6 3,013.9 2,972.9 2,553.4

8>. 74.6 79.4 N/A 196.7 163.8 N/A

JA. 21.2 25.9 26.8 90.3 78.2 76.5

%'. 92.9 93.6 95.2 158.8 160.7 159.8

D-. 114.6 106.5 118.3 389.2 371.5 348.2

*4. 130.7 131.1 144.7 252.9 236.3 211.8

EI. 220.6 125.4 138.4 211.7 283.5 222.5

G-. 12.4 12.9 13.0 92.9 84.3 71.2

DH. 96.7 79.9 88.7 133.2 134.0 66.1

)2. 9.3 9.2 67.7 42.9 411.7 357.2

J,. 8.7 5.2 148.0 7.4 564.3 420.3

&+. 71.2 66.4 66.5 119.3 132.0 198.6

13C<- 122.2 130.8 7.5 57.7 269.4 367.2

G-. 5.5 52.1 5.8 30.8 138.2 191.8

09. 13.6 21.3 4.9 15.5 66.7 90.1

"7. 18.7 21.8 18.4 88.4 83.3 73.7

(H. 22.9 N/A 30.7 76.0 N/A 56.1

?;. 22.4 N/A 24.3 33.6 N/A 17.0

BF65$ 2.0 1.8 2.2 3.1 4.5 4.3

  · 58.9 46.0 53.7 97.7 144.4 129.0

Â       ^`  ­ (

 5-9 ^`' ÈÌ¹Ê LS 3q�P 6' ÈÌ¹Ê LS 3  >   e 0EM d

bañõS  <bO2HE(  Ð ¼¬LZaM' ÈÌ¹Ê LS S 2007  2_ 2008

 P27KS 3,013.9 � ¢2_ 2,972.9 � ¢WM  >'<_P 2008  2_ 2009  P27

KS 2,553.4 � ¢WM  >K.a(9bP >K'ò   RÌ¹Ê L*S 2007  2_ 2008



� � �

 P27KS 1,294.7 � ¢2_ 1,242.5 � ¢WM]]  >E3'2008  2_ 2009  P27

KS 1,487.6 � ¢WMùË>K.a(

 � � � LS'2007  2_ 2009  P27Kò   RÌ¹Ê L*3ùË>EñõS 11 L

-`'Ù P  >EñõS 6 ñõL-`' ÈÌ¹Ê LS 3ùË>EñõS 8 ñõL-`'

  >EñõS 9 ñõL-HE(^HK' ÈÌ¹Ê LS 3R   3  >EñõMùË

>Eñõ3-a9M3d2a(9RE[' ÈÌ¹Ê LS Mò   RÌ¹Ê L*R  L-

a ÈÌ¹Ê Rs e 5-9 PK  >K.6(

� � 	 � � gJFI.1� Z\U[u�_Q� DN?LC�

2007 / 2008 / 2009 /

 Ð 69.95% 70.53% 63.19%

   72.49% 67.35% N/A

   81.01% 75.12% 74.07%

Òö 63.09% 63.19% 62.66%

   77.26% 77.72% 74.64%

   65.93% 64.32% 59.41%

   48.96% 69.33% 61.65%

   88.24% 86.69% 84.58%

   57.93% 62.64% 42.70%

   82.14% 97.81% 84.06%

   45.99% 99.09% 73.96%

ä  62.63% 66.53% 99.92%

     32.08% 67.31% 98.01%

   84.77% 72.64% 97.08%

   53.15% 75.78% 94.85%

¥  82.54% 79.24% 80.05%

   76.89% N/A 64.67%

   60.00% N/A 41.27%

    Ñ 60.80% 71.54% 65.79%

Â       ^`  ­ (
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 5-10 S(5-9) L\M[E ÈÌ¹Ê Rs e � � � L >K.a(2007  M 2009  e

 XK' ÈÌ¹Ê Rs 3  >EñõS 9 ñõL-`'ùË>EñõS 9 ñõMß L

-HE(

>2>' Ð ¼¬LS 2007  2_ 2009  P27K ÈÌ¹Ê Rs 3 69.95%'70.53%'

63.19%M  R«� ¸áe BK.a3'Ì¹ »PÖ[a ÈÌ¹ÊRÉÞSÓÃ§�

e 2000  ¦ ÓP1.K\ >K.a9M3d2a(

2009   P1.K ÈÌ¹Ê Rs 3 \«.ñõS   R 41.27%M   R 42.70%

L-`' Ð ÀR � � � w� re .E   Ã P1.K\' ÈÌ¹ÊR ð3

  <bEM 0^/(

~ 5� 4/5

  LS+ Ð       ,e .K'Â 5  e [a9MP^HK'oxu

kL-a    2_'^`  P .~�� M>KRÌ¹ » e  >'9be 

û M>K    e  >E(

C>K'  <bE    R}� � � r2_'Ì¹R    Êe\M[E(9bP

^bT'Ì¹R    ÊS 2007  2_ 2009  P27K'435.4 º'475.7 º'647.2 ºM'

3 j R  MS.0'�  ¸áP-a9M3  <bE(Ì¹R    ÊS�  ¸áL

-a\RR'Â 5L E    P >K'Cb_R¶S <6'    Ê3  e

 0K.O.9M3 _2MOHE(

<_P'Ì¹R   Ê R  ¶2_'    ÊM >.ò   RÌ¹Êe\M

['9be  R~�� M>KRÌ¹ » M  >' ÈÌ¹Êe\M['Ì¹ »

¼¬PÖ[a ÈÌ¹ÊRÉÞ\  >E(9R  2_ZK\' ÈÌ¹ÊR ð3

 <b' Ð R �Ñ� � � LR  Ã R  M>K'   e 0K.O.9M3

  <bE(



� � �

< >

  R  � LS 5-5 2_ 5-9 R^/P � � � R    RZ >E3'§� 'Ñ

� � � LR^`  O    e  @a(YE'w� rR  3O2HE'\>6S

_2P  ¶3 <bEñõPI.KS  M>E(

� � 	 � 
 � ^JFI.1hbvw[/�yvw[�_Q� V�

2007 / 2008 / 2009 / 2007 / 2008 / 2009 /

Q6�� X ¥� �� -

y.� 2,037.3 2,226.0 3,028.3 435.4 475.7 647.2

  

n|OO�/ 3,076.8 3,686.4 3,271.4 657.5 787.8 699.1

� � / 3,444.1 3,572.9 3,737.1 736.0 763.5 798.6

p</ 4,791.1 5,983.0 4,242.8 1,023.9 1,278.6 906.7

°¤/ 2,506.0 2,854.7 3,404.8 535.5 610.0 727.6

]v/ 2,105.9 2,418.2 2,666.3 450.0 516.8 569.8

°� O

1,493.4 1,764.4 2,182.6 319.1 377.0 466.4

°� OO�/ 2,696.9 2,739.6 3,047.5 576.3 585.5 651.3

>+O 1,439.6 1,255.4 1,715.3 307.6 268.3 366.6

¨]� 1,423.6 2,320.1 2,507.8 304.2 495.8 535.9

08O

1,382.5 1,547.3 1,887.2 295.4 330.7 403.3

08OO�/ 1,999.3 2,072.9 2,079.9 427.3 443.0 444.5

#p2O 914.8 1,084.9 1,582.3 195.5 231.8 338.1

 � 1,112.1 1,115.0 1,254.8 237.7 238.3 268.1

 � � 1,269.7 1,552.9 1,759.7 271.3 331.9 376.1

� G� 1,558.0 1,767.4 2,229.1 332.9 377.7 476.3

� x� 2,967.6 2,509.3 3,237.3 634.2 536.2 691.8

\� 1,259.1 1,549.4 2,062.2 269.1 331.1 440.7

� LO

1,696.2 1,942.4 2,411.5 362.5 415.1 515.3

� LOO�/ 3,670.0 4,206.6 5,242.4 784.3 898.9 1,120.3

p¦� 2,399.3 2,322.3 3,213.2 512.7 496.3 686.7



� � �

2007 / 2008 / 2009 / 2007 / 2008 / 2009 /

Q6�� X ¥� �� -

f{O 1,121.8 1,464.6 1,875.6 239.7 313.0 400.8

*B� 1,681.1 1,827.9 2,080.3 359.2 390.6 444.6

� «O 1,284.9 1,258.6 2,287.8 274.6 269.0 488.9

� ,� 1,758.9 2,386.3 2,539.7 375.9 509.9 542.7

uyO 1,388.1 1,369.2 1,669.8 296.6 292.6 356.8

C`O

1,935.4 2,246.6 2,746.1 413.6 480.1 586.8

C`OO�/ 2,395.4 2,501.4 2,849.6 511.9 534.6 609.0

C`� 1,529.1 2,233.3 2,916.2 326.8 477.3 623.2

C� O 2,794.8 3,759.9 3,955.0 597.3 803.5 845.2

hpO 2,287.0 2,921.9 3,554.1 488.7 624.4 759.5

V¨O 4,075.5 3,558.4 3,915.8 870.9 760.4 836.8

� B� 2,804.6 3,047.0 4,309.2 599.3 651.1 920.9

�G� 1,156.2 1,330.5 1,669.4 247.1 284.3 356.8

·P� 931.7 1,078.4 1,530.3 199.1 230.5 327.0

¢¨¹¶¸º_

�s�

1,368.3 1,445.7 1,683.3 292.4 309.0 359.7

$I¹¶¸º_

�s�

1,618.4 1,838.7 2,339.6 345.9 392.9 500.0

� ¨O

2,232.3 2,363.5 3,320.5 477.0 505.1 709.6

� ¨OO�/ 2,468.2 2,025.1 2,777.3 527.4 432.8 593.5

� r2O 2,896.6 2,682.2 3,957.9 619.0 573.2 845.8

� 7/ 1,647.3 1,974.7 3,715.2 352.0 422.0 793.9

l¨O 3,686.8 4,057.4 4,615.6 787.9 867.1 986.4

C7O 2,415.3 2,605.3 2,202.6 516.2 556.7 470.7

1}� 1,756.1 2,322.2 4,001.7 375.3 496.3 855.2

� 7� 1,745.3 1,150.8 2,373.3 373.0 245.9 507.2

'T� 1,562.9 1,930.5 2,212.4 334.0 412.6 472.8

  5-10   4



� 
 �

2007 / 2008 / 2009 / 2007 / 2008 / 2009 /

Q6�� X ¥� �� -

� .� 9 - - - - - -

� LO 1,142 1,301.8 1,727.4 244.1 278.2 369.1

� £O

2,754 3,148.4 4,896.1 588.6 672.8 1,046.3

� £OO�/ 2,793 3,040.6 4,297.3 596.8 649.8 918.3

¡� O 2,670 2,772.7 5,238.3 570.7 592.5 1,119.4

%G� 2,508 2,613.4 4,273.7 536.0 558.5 913.3

qt� 3,361 4,848.4 6,166.2 718.2 1,036.1 1,317.7

qt� 9 - - - - - -

$"� 9 - - - - - -

A[O

1,634 1,635.8 1,870.6 349.3 349.6 399.8

A[OO�/ 1,226 1,742.6 2,048.9 262.1 372.4 437.8

A`� 1,141 1,244.0 2,108.8 243.7 265.8 450.7

>Z� 1,672 1,342.9 1,300.6 357.2 287.0 277.9

B§O 1,293 2,101.9 1,957.6 276.4 449.2 418.3

©=� 2,398 1,490.2 2,039.5 512.5 318.4 435.8

W7O 1,180 2,066.8 1,996.8 252.2 441.7 426.7

|KO 1,778 1,681.0 1,935.2 379.9 359.2 413.5

°HO

2,589 1,920.8 2,302.6 553.3 410.5 492.1

°HOO�/ 1,246 2,998.1 3,867.9 266.4 640.7 826.6

5ª� 2,024 1,457.4 1,570.1 432.5 311.5 335.5

� B� 1,739 2,037.5 2,031.6 371.5 435.4 434.2

¯7O 1,175 1,835.1 2,095.4 251.2 392.2 447.8

��� 3,631 1,212.4 1,436.4 775.9 259.1 307.0

� G� 1,573 3,913.3 3,942.6 336.1 836.3 842.5

wo� 1,300 1,609.2 1,916.0 277.7 343.9 409.5

� a� 1,635 1,978.1 2,184.2 349.4 422.7 466.8

n� O 2,143 1,750.0 3,093.3 458.0 374.0 661.0
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2007 / 2008 / 2009 / 2007 / 2008 / 2009 /

Q6�� X ¥� �� -

°k� 1,540 1,873.6 2,702.2 329.1 400.4 577.5

3EO

2,072 2,277.3 2,757.4 442.8 486.7 589.3

3B/ 1,594 2,020.8 2,103.3 340.7 431.8 449.5

4¬� 4,328 4,366.0 5,705.1 925.0 933.0 1,219.2

� ;O 3,218 3,092.2 3,712.6 687.7 660.8 793.4

� 7� 1,338 1,512.4 1,912.4 286.0 323.2 408.7

J¨� 1,395 1,736.7 2,103.4 298.1 371.1 449.5

� G� 1,356 1,398.1 1,643.8 289.7 298.8 351.3

Y^�

sL

2,104 1,406.1 1,669.9 449.6 300.5 356.9

Y^O 2,704 1,523.0 1,697.3 577.8 325.5 362.7

U@� 1,521 1,612.8 1,733.3 325.1 344.6 370.4

Ne� 1,332 1,294.1 1,597.3 284.6 276.5 341.3

,KO 1,554 947.1 1,457.9 332.1 202.4 311.6

DY� 1,073 1,660.0 1,768.1 229.3 354.7 377.8

3� � 891 1,264.5 1,430.9 190.5 270.2 305.8

d­� 1,581 1,448.6 1,524.6 337.9 309.6 325.8

®I� 1,545 1,602.8 2,437.4 330.2 342.5 520.9

� LO

1,124 2,189.9 2,431.2 240.3 468.0 519.5

b� / 1,400 1,726.2 1,758.1 299.2 368.9 375.7

SoO 1,448 1,936.7 2,082.5 309.4 413.9 445.0

&jO &jO 1,712 1,943.8 2,390.5 365.9 415.4 510.8

?£O ?£O 1,661 2,202.4 2,943.6 355.1 470.7 629.0

~pO ~pO 3,008 3,508.5 6,170.5 642.8 749.8 1,318.6

� � i

g/

� � ig/ 1,226 1,125.3 1,365.8 262.0 240.5 291.9

Â       ^`  ­ (
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ñõ 2007 / 2008 / 2009 /

 Ð 1,448.9 1,502.3 1,599.4

   2,291.9 2,078.5 115.5

     Ñ 749.8 1,640.0 1,213.7

  Ñ 1,709.7 1,759.8

 üÑ 1,759.5 1,852.1

  Ñ 3,461.9 2,538.2

  Ñ 1,706.3 1,753.1

   1,680.5 1,410.4 1,636.5

     Ñ 3,043.2 1,456.3 1,988.9

 Á 1,975.3 1,013.1 1,905.2

   1,492.5 1,589.4 1,510.1

Òö 800.5 836.1 982.7

Òö   Ñ 891.4 1,099.3 1,281.1

�  Û 816.8 777.0 1,007.4

  731.8 801.1 909.9

   787.4 750.8 874.1

   978.9 1,096.1 1,203.0

   589.7 655.5 672.3

  851.3 858.6 1,107.1

   1,593.7 1,734.1 1,848.6

     Ñ 1,458.7 1,665.4 1,837.8

   1,157.3 1,690.0 1,893.9

   1,889.1 2,075.4 2,407.7

½  1,728.1 1,259.8 1,487.5

   1,419.2 1,671.8 1,733.3

 Æ 1,365.2 1,819.7 1,772.7

   1,899.9 1,810.0 1,701.7



� � �

ñõ 2007 / 2008 / 2009 /

   1,213.8 1,252.5 1,315.3

     Ñ 935.4 1,185.3

   1,713.0 1,411.3 1,686.0

   1,532.4 1,852.4 1,702.5

   1,095.8 1,654.4 1,665.0

   1,507.6 1,834.2 1,460.8

   1,247.6 1,191.0 1,314.6

   1,038.0 1,134.6 948.5

n  929.5 1,005.8 1,066.6

  xit�     1,096.8 988.6 947.9

�  xit�     459.0 442.8 490.2

   934.7 1,532.9 1,683.5

     Ñ 1,417.6 1,690.0 1,244.4

  Û 1,569.7 1,713.3 2,010.6

 ôÑ 13.1 1,453.5 1,523.5

   1,674.8 1,832.9 1,961.8

 ô 1,143.1 1,017.9 1,283.9

Ô  721.7 492.9 876.3

 ô 0.0 2,837.1 3,004.0

³  822.8 803.1 1,201.9

 Ð ø

   2,075.1 1,945.4 2,177.4

   1,398.9 1,676.3 1,661.1

     Ñ 1,635.3 1,668.0 2,255.8

   1,659.9 2,009.8 773.6

¡  1,143.3 1,615.0 1,798.2

   1,423.8 1,455.4 2,002.6

   ø 0.0 0.0
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ñõ 2007 / 2008 / 2009 /

� �  ø 1,921.8

   1,955.9 2,044.3 2,281.2

     Ñ 2,140.9 2,408.6 2,426.4

   1,509.3 2,305.7 3,152.1

   1,544.8 1,732.0 1,991.7

   1,445.3 1,617.6 1,657.8

 ÿ 2,274.7 1,601.7 1,699.2

 ô 2,400.3 2,212.6 2,478.5

   1,749.4 2,284.6 2,518.9

   1,024.4 1,863.4 1,719.0

     Ñ 1,392.9 1,583.4 1,434.0

ë  608.7 2,661.5 2,547.4

   588.5 693.1 438.5

 ô 2,076.3 593.0 582.8

   2,194.5 2,061.0 2,247.0

   1,600.5 2,297.6 2,356.0

   1,894.2 1,631.4 1,849.2

   3,149.4 2,059.3 2,132.6

   2,777.7 4,146.1 3,485.2

   2,116.1 1,896.8 374.8

ä  1,184.8 1,353.3 1,881.1

ä Ñ 1,173.9 2,254.4

ç  1,773.8 2,005.1

 ú 1,134.7 2,064.1

 ô 1,392.7 2,154.1

   1,285.4 1,482.3

   1,411.3 1,425.1

    661.9 855.6 1,159.1
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ñõ 2007 / 2008 / 2009 /



   96.8 1,084.2 1,094.9

   1,422.5 713.6 1,091.3

   881.4 1,054.5

Æ  1,031.2 1,145.0 2,312.9

   1,004.8 391.2

ä  758.6 1,397.9 1,460.7

   443.5 806.6 1,012.2

   265.5 680.3 756.7

   1,577.4 1,592.0 1,718.2

  Ñ 728.8 1,702.6 1,207.7

   660.5 1,590.6 2,165.6

¥  ¥  2,095.8 1,862.1 2,329.8

      1,536.4 1,619.7

      1,606.9 2,042.6

   

Ñ

    Ñ 668.4 786.4 776.2

Â      ^`  ­ (
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ò   RÌ¹Ê L*  ÈÌ¹Ê LS

2008  2009  2010  2008  2009  2010 

 Ð 1,294.7 1,242.5 1,487.6 3,013.9 2,972.9 2,553.4

   74.6 79.4 1,523.2 196.7 163.8

     Ñ 44.1 19.5 24.9 6.2 24.1 22.6

  Ñ 13.8 12.7 117,244.9 18.3 18.8

 üÑ 22.8 21.6 81,087.5 16.4 12.0

  Ñ 12.6 17.3 190,162.0 69.1 60.1

  Ñ 17.8 15.3 166,285.8 49.7 40.3

   21.2 25.9 26.8 90.3 78.2 76.5

     Ñ 0.8 1.5 1.4 3.4 2.4 3.4

 Á 7.8 15.6 10.0 42.3 47.8 47.1

   11.9 11.7 14.5 46.4 28.5 30.4

Òö 92.9 93.6 95.2 158.8 160.7 159.8

Òö   Ñ 3.2 2.7 2.3 3.4 4.5 5.0

�  Û 8.9 9.7 9.8 28.3 25.3 22.3

  17.5 17.1 17.4 36.4 44.8 47.4

   12.5 14.4 15.1 23.8 20.6 23.4

   16.5 14.3 15.9 32.1 30.3 28.2

   24.4 24.2 26.1 -1.7 7.6 1.8

  12.9 13.6 13.7 27.9 24.3 24.1

   114.6 106.5 118.3 389.2 371.5 348.2

     Ñ 20.8 19.0 19.9 17.9 18.8 16.0

   14.2 9.0 9.4 17.8 23.8 19.0

   9.6 9.2 9.6 66.0 56.3 54.0

½  17.7 25.2 26.5 67.5 62.2 70.8

   11.5 10.2 12.2 48.1 57.7 35.3

 Æ 34.1 26.2 31.8 89.8 74.1 82.3
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ò   RÌ¹Ê L*  ÈÌ¹Ê LS

2008  2009  2010  2008  2009  2010 

   12.7 12.4 14.3 68.8 70.0 60.8

   130.7 131.1 144.7 252.9 236.3 211.8

     Ñ 10.7 65,255.2 8.3 8.9 9.5

   13.6 17.4 17.9 57.6 37.9 35.3

   8.0 7.9 8.7 12.5 11.6 10.6

   23.7 17.2 20.8 29.4 31.9 29.3

   23.3 18.6 25.6 17.0 29.6 23.5

   7.3 8.0 8.7 7.9 7.7 5.0

   5.8 5.8 8.5 18.5 19.2 16.4

n  11.6 10.9 12.7 42.5 40.2 32.9

  xit� 

  

14.5 15.3 18.0 39.9 37.2 34.1

�  xit� 

  

22.4 24.9 27.2 7.3 5.2 2.1

   220.6 125.4 138.4 211.7 283.5 222.5

     Ñ 16.7 11.8 20.0 28.2 37.7 26.1

  Û 16.3 12.1 13.5 25.0 26.7 21.7

 ôÑ 2,993.5 27.0 28.1 -2,881.9 73.0 31.2

   30.6 26.2 26.8 34.5 33.3 31.7

 ô 19.9 23.3 21.4 24.2 22.5 42.7

Ô  22.9 41.4 32.2 21.1 2.8 4.1

 ô 3.2 5.2 37.0 28.6

³  12.8 13.8 12.1 18.8 15.1 21.7

 Ð ø

   12.4 12.9 13.0 92.9 84.3 71.2

   96.7 79.9 88.7 133.2 134.0 66.1

     Ñ 14.3 13.9 11.3 24.9 24.4 19.2
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ò   RÌ¹Ê L*  ÈÌ¹Ê LS

2008  2009  2010  2008  2009  2010 

   21.3 17.0 50.2 40.7 45.0 -12.1

¡  39.0 26.4 26.0 44.2 55.6 30.3

   22.4 21.9 18.0 22.0 11.1 12.1

   ø

� �  ø 67.7

   9.3 9.2 67.7 42.9 411.7 357.2

     Ñ 7.8 6.6 9.0 55.7 47.7 45.9

   10.0 6.8 6.2 51.9 57.4 41.3

   9.8 9.7 9.2 32.6 49.3 63.0

   11.7 10.8 10.7 49.3 29.3 36.1

 ÿ 10.0 13.5 12.5 34.3 45.6 41.2

 ô 10.6 13.8 9.2 90.5 38.9 49.4

   122.4 95.2 13.2 441.0 -4.0 75.0

   8.7 5.2 148.0 7.4 564.3 420.3

     Ñ 6.0 5.4 7.9 25.3 10.7 7.2

ë  35.6 7.9 3.9 14.5 21.5 28.6

   69.4 58.0 54.7 40.5 -5.9 6.0

 ô 6.0 21.2 77.6 43.8 88.9 33.4

   12.5 13.9 6.8 22.9 38.2 47.7

   16.3 11.7 14.2 61.5 25.0 29.4

   11.0 13.2 17.3 64.2 70.6 68.8

   6.2 9.8 11.4 49.3 44.8 46.0

   9.7 6.7 7.1 49.0 51.3 34.1

   0.5 0.5 90.0 2.5 73.5 -25.8

ä  71.2 66.4 0.1 119.3 132.0 198.6

ä Ñ 183,646.2 14.2 47.3 27.3 -7.3

ç  220,176.7 13.8 8.2 14.4 20.7
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ò   RÌ¹Ê L*  ÈÌ¹Ê LS

2008  2009  2010  2008  2009  2010 

 ú 149,737.7 15.9 15.5 13.4 14.3

 ô 74,067.6 7.2 10.0 26.0 24.3

   83,634.7 10.2 8.6 27.6 28.9

   55,245.8 5.4 10.8 22.0 16.3

     122.2 130.8 7.5 57.7 269.4 367.2

   522.7 20.2 111.1 52.0 -39.0

   21.3 37.5 21.8 71.9 45.9 63.3

   11,885,509.7 15.2 27.2 36.8 19.8

Æ  21.6 11.1 6.3 45.6 56.2 44.3

   13.5 398,191.2 36.7 45.6 -398,157.2 -2.2

ä  16.9 6.3 8.1 50.3 28.7 26.3

   59.5 10.1 9.4 18.6 18.2 20.6

   42.6 13.4 11.8 -8.3 15.2 9.2

   5.5 52.1 5.8 30.8 138.2 191.8

  Ñ 11.2 5.3 77.3 16.1 20.9 -46.3

   13.6 21.3 4.9 15.5 66.7 90.1

¥  ¥  18.7 21.8 18.4 88.4 83.3 73.7

      22.9 273,159.5 30.7 76.0 -273,066.7 56.1

      22.4 370,627.4 24.3 33.6 -370,571.0 17.0

    Ñ     Ñ 2.0 1.8 2.2 3.1 4.5 4.3

Â      ^`  ­ (
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2008  2009  2010 

 Ð 69.95% 70.53% 63.19%

   72.49% 67.35%

     Ñ 12.31% 55.29% 47.60%

  Ñ 56.95% 59.61%

 üÑ 41.81% 35.74%

  Ñ 84.53% 77.63%

  Ñ 73.63% 72.56%

   81.01% 75.12% 74.07%

     Ñ 81.06% 62.58% 70.21%

 Á 84.43% 75.35% 82.50%

   79.62% 70.96% 67.71%

Òö 63.09% 63.19% 62.66%

Òö   Ñ 52.07% 62.49% 68.44%

�  Û 76.07% 72.23% 69.46%

  67.52% 72.31% 73.19%

   65.54% 58.86% 60.86%

   65.99% 67.93% 63.98%

   -7.55% 23.86% 6.38%

  68.39% 64.10% 63.79%

   77.26% 77.72% 74.64%

     Ñ 46.23% 49.76% 44.54%

   55.70% 72.67% 67.02%

   87.31% 85.96% 84.85%

½  79.21% 71.14% 72.81%

   80.65% 85.03% 74.34%

 Æ 72.47% 73.92% 72.14%

   84.39% 84.95% 80.92%
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   65.93% 64.32% 59.41%

     Ñ 45.28% -352029.58% 53.26%
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   55.40% 64.87% 58.50%

   42.23% 61.41% 47.88%

   51.96% 49.11% 36.27%

   76.20% 76.67% 65.78%

n  78.58% 78.67% 72.11%

  xit�     73.34% 70.91% 65.48%
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   49.56% 33.73% 40.14%
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� �  ø 84.06%

   82.14% 97.81% 84.06%
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   64.64% 73.35% 87.57%

   79.00% 68.21% 67.47%

   85.34% 84.28% 79.85%

   88.91% 82.06% 80.09%

   83.51% 88.52% 82.74%
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 ú 45.80% 47.92%
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   80.29% 60.26%

     32.08% 67.31% 98.01%
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   -497.07% 72.06% -54.18%

   77.14% 55.04% 74.40%

   -3013264.68% 70.80% 42.11%

Æ  67.79% 83.55% 87.53%

   77.18% -1172390.50% -6.33%

ä  74.89% 82.01% 76.39%

   23.80% 64.28% 68.56%

   -24.34% 53.14% 43.79%

   84.77% 72.64% 97.08%

  Ñ 58.95% 79.83% -149.37%

   53.15% 75.78% 94.85%

¥  ¥  82.54% 79.24% 80.05%

      76.89% 64.67%

      60.00% 41.27%

    Ñ     Ñ 60.80% 71.54% 65.79%
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