
������ No. 550 
 

��	���

 

��������

 

� 
���
������������������ !


"#$�%&'(���)*+����,-./�0$

�1#����123�456#FTA789)*:;<=

EPA723>?:;<(@�A! )*=�123BC#

/�D"EFGHI�(@��1JKBC��.L�M�

NOP Q.�����R'�STPD0UV.#WX�

YZ[\(@
]^_�`�
#��a���b�R'


"cL(defg�h�0 

� $R.ij."#R_T.kl^�FTA=EPAmn�o

p�qrstu
v�b� !
wDxL 1)-3)#yz)

*�{|'P }~u(�wU������./�GTAP

7Global Trade Analysis Project�yz)*st�����

�<����wDx#��)*+����v���0R�

1#R_�kl^��Xf�P #�123=��
�b

���45�F�����4)�n���wP#���23

��6�>�C��4��;P  ¡�¢£¤¥
¦§¨

©�ª« �������'b�0 

� ¬­#	�.�>b�®¯��°
±Dx²³#
�.´w

P ����µ;
±Dx¶·P /'#��.��¢£¤

¥�µ;��D#��.��)*+���vn��¸b0T

 #
�.��¡¹'�qrstn��¸b0º»
#��.

i�°�n¼'½»�¾¿
±Dx²³�0 

 

	�������������������

 

)*��ÀÁ�U�u(¶·
±Dx"#ÂÃ5)��Ä

ÅÆ_ D0¬­."#���
���®¯��>�°'#

$�Ç�
��
���®¯��>�°�UÈ�ÉÊb�0 

 

	������������������������

� ��.²³ `�
#kl^"R_T.
#yz)*�{

|'P �wU�������}~b�GTAP����w

Dx#FTA=EPAmn�op
±Dxst��«xL 0

ËÌu
"#ÍÎ^1)
�Dx#1997XÏÐ7GTAP��Ñ

Ò�Óver.5<�`Ô2001XÏÐ7Õver.6<���ÑÖ×�

�wDx#
���ØÙ'P FTA=EPA�mn
`�#

23ÚÛÜ6)*+=�1����ÝÞÜ
�b�qrs

t��« 0Æ^
#ßi^2)"#���23�°à�á

ÚP âãØäåæ����1çè>�~é�wDx

GTAP��ÑÒ�Ó�sêP#ãi'Ø�
�Dx ¡ä

å�NOP Õë�st��« 0ìí^3)"#
��¬

î�ïð�æ�FTA=EPA
±Dx�NOP#ñòóô¹

'�¢õö÷�¢øF��«xD�0R_^��°"#D

ù_���ÑÒ�ÓáÚXú
���BC�qrst./

û#����
±Dx"�«xD(D0 

� UV#üý^4)"#��
����þ23�����6

�123=��BC
"cL(defg���b�R'�

%&
#100�����	
{Px200
�W¨�^(��

F������f�P#R_^���=BC
�b�2025

XT.���45
�b���	�
]�s����P 0 

ij"#R_^�Ú��%&
#�F���n�
¦§

Dx��¢£¤¥� ¡µ;P#GTAP����wDx)

*+����������./�0 

�  

	�	� �!���������������

� ��������."#�����������'`�

_�����wDx��)*+��v��«xD�6)0R

_"#�1u(�����_xD�'�;Æ_���
±

Dx"#I��¡'�*�¡7)*�À�¹'�J�+¢

��<���ÏÐ
����4���P ��.#çè>

�st
`«x��a�v�����./�0R����

"#I��¡�� Æ!�R'
`«x��
�����

�çè"#� �~$�%&�(@#
'u(���'D

�����#�(
)¨��¡
±Dx�������,

-�/�(@#)¡�äå6)¨�BC�ÕÏ
*+b�

'D��u
"d5L'D��0 

� T #,-u)¡�äå�ÕÏ
��R'�./(0æ

�wU�������wD ��)*+��v1'Px"#

23çè�7)#2È^8)��ij'Õ3GTAP����wD

 st��«xD�023çè�7)���¢õö÷�¢ø

F"#�4ç-5��� Æ!2030XT.�)*+�10X

�L
��Px�û#ij'Õë'D�����#¦iu


"#��a"Ò�ÓHEF6'±./û#¢£¤¥st

'"(«xD(D02È^8)"#�i78�9��`û:

;
NOP GTAP4<����wDx#=>+?���

� 
@�P#=>���4ç�
�b�¢£¤¥
±D

xst��«xD�0T #AB^9)"#�1JK
±D

x`û·¸u
NOÆ_ C8�0æ�wU������

�"DP#EÏÐæ��i�4���'F&G�!�R'


`«x��)*+���b�ÀÁ�"DP 0 

ij
�Dx"#23çè�7)'Õë#GTAP�¦i�

��./�HÏÐ.�IJ���~$b�K<���
#

�L¹'7ij."MX�L<�4ç-56�N�
�b

�����a�}�b�R'.#OPL�)*+���b

�0RR.#ij�QR"#H±T "S¡��¡�� 


@�b�'D�`û"#kl^�f�P �123=�

�
�b���45�F����n�
¦§L#�4ç-

5��yz23�TÌu(��� �UVP Q.# ¡



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��[���

 

�¢£¤¥
¦§¨�1)*+��������Ð
/�

'D��0T #ºbu
"#2È^8)6AB^9)�`�
#

��Læc��i78�9��`û:;
~$P ���

�"D=dw���b���#�°�ef'Px#��¢

£¤¥g���n��h5�]�R'�Oi��u'b�

 !#,-ujk(GTAPK<����wD���'b�0 

 


��"#$�%&�

 

	�.²³ `�
#ij."GTAP�¦i���7ver 

6.2<�wD�0(�#GTAP����l-
±Dx"#Í

Î^1)623çè�7)�ÄÅÆ_ D10 

��ÑÒ�Ó
±Dx"#2001Xa./�ver.6�wD#

äåms
±Dx"#½»��vn���1��n4��

�o�pw�qr
#'(�
¸b35s�=äå'P#��

ms
±Dx"#®¯��°2),3)'Õë�'(	
¸bt��

'b�0(�#äåms
±Dx"#ßi^2)
�Dx#

ãi'Ø�
±Dx" ¡äå
sêb�R''PxD 

���#R�ms�uªP vG�)*+����va�


w¿�43�2 !#ij."x�'�äåsê"!ù#

H�Häå'Px�û��0 

� T #�����ÓyF
±Dx"#¦zX./�2001

X�^#º{
2005X
���)*+��vPxf|'�

,-��D#Æ^
MX�L
#2010X#2015X#2020X#

2025X
���)*+��vb���'b�0(�#

GTAP����f1
4�b}G�~��./�RunGTAP 

7ver3.21<
�Dx"#� (��ÑÖ×�
¦§L¢õ

ö÷�¢øFv��f�b�~����7Version-New<


�Dx#O{�^w
Æ_xD���ÑÒ�Ó�dwb

��."(¨#�%�v�n��� (��ÑÖ×�'P

xdwb���F�7”Using updated database from last 

simulation”<�w
Æ_x�û#R_�>�u
´wP#

��¡�MXs�� �� (¢ø×�'Px>�u
�

��R'
`û#���v���R'�./'(«xD�0 

 

 

                                                           
1 ÍÎ^ 1)���
"#Hertel10)
`� GTAP ������(
�¶�#ijkl
`�T����Æ_xD�0T #23

çè� 7)���
"#E����r�j�(���l-�T'

!^_xD�0 
2 ßi^ 2)
���äåsê"#GTAP ����¦i"#"�
�!ù
#��ÑÒ�Ó�sêb��&'D�jk(�û�

D'(«xD�0R� !#�cÇäå�^�����î�

�^�J��'Õ�������
�;PxD�R''(û#

äåsê��« �
���TäåGv��1����#n

�'PxÇ�
,³x���vÆ_�0R_
`û#���

�
�Dx"#�vÆ_ )*+��$fu(a'(« û#

�������� � ¨R'�)D0 

'(��ij�v�.wD äåms 

�� �� ���	

� �
� ��
� ��� ��
� 
�� ���������
�  �! ��
" #$� %&
' ()* +,-./0/�1234567849:;��
< 
 = >?@A6
B C�D EFGH
I # * JK

�L DMN 9OPQ/
�� N!
 Q6RSP8
�� TU� K6VWQ/
�� (N) +,-.X/0/�Y8WK4Z;[4:6\0/4]^69P�
�� _!U `6aZbQc
�" T�U K6V
�' =�* [@Z6:
�< (N* +,-X/0/
�B (D) �.
�I D)U ��def
�L )g� hPijk�����def�
�� �gN iQ/
�� (Ng lmnoFpq���iQ/�
�� *r� />@:�stZuX�
�� gN* /v@:wx�
�" �*� :Gy
�' D)( vzQ{
�< (�* +,-1|
�B (�D +,-�|
�I 
)� }8P
�L � = ~@
�� (*
 +,-X|�f
�� N*) X|.f
�� *gN ;P[FZ@/
�� ��= �cP0PZ6V
�" (�� +,-��  

 

'(	�ij�v�.wD ��7çè<ms 

�� �� �,��
1 ���
2 ���
3 �����������
4 ����������
5 �����������
6 +,-�sPn[��� ����

���

 
 

���)*+,-.�%&�

 

� ij.µ;b���¢£¤¥
±Dx"#¡'Px�¢

��÷F�
¦§Lµ;b�âÒ�ÓHEFé'#¡'P

xüý^4)
`��F���n�
¦§Lµ;b�â£E

7ì¤<��Óéâõ��7Ø¤<��Óéâ��7¥

¤<��Óé�#Gv¦þ§'b�0(�#2005X�v"#

��¡�f|a�(�³¨UVP Q.Ò�ÓHEF�&

�vb�R''P#£E=õ��=����Ó��¢£¤

¥
±Dx"#2010X¬¨�µ;=�v'b�0 

T #µ;{|'b����c�¡"#��=äåg�#

©ª«#¬4ç-57�ä=­®¯°�=�­®¯°�=

�iÓ�×�=±²�³�Mþ§<#´T-54çg74

ç-5�µ¶ñ·Ü<#¸�NÜ7J�NÜ<#¹J�º

»Y7J�NÜ<#¼�1JK½w¾¿Ü7�1JK�µ



������ No. 550 
 

��À���

 

¶ñ·Ü<#ÁJ�Â'�cÂ�Ã�g
�b�yHÄ�

Ñ7��õF�FyHÄ�Ñ<'P#$�Ç��¡
±D

x"GTAP����{La�^�ÅP(D��'b�0R

_^��¡
±L#�F�����n���UVP±±#

����Æ^_�ÇÈc.#¢£¤¥¹'
(�³¨©�

ª« µ;���R'�¦i'b�0 

 

����/0�

ª«� Ü"#GTAP���
�Dx�¡pop.~�Æ_

�01'(�
#�¢£¤¥=�L
���pop(%)�µ;a

�¸b0�

�

É	Ê�Ò�ÓHEFµ;�

� �1>G11)7Ë�
±Dx"�BÌ23ÍµÎÏÐ12)<


`�Ø¤�va�wD�02001Xf|a
±Dx"#

2000Xf|a'2005X�va7Ø¤�v<`ûcÑPxÒ

! 0 

 

É[Ê�£E=õ��=����Óµ;�

� Ò�ÓHEF'Õë#�>
`��va7ì¤=Ø¤=

¥¤<�wD�0 

 

��	�23456789�

� 4ç-5�U±./��ä7
�b�4ç�<�� Ü

"#GTAP���
�Dx�¡qo(Land).~�Æ_�0 

'���i8�� �ÓÔ.L 'Px�#wÕ��Å6

Ö×
`«x4ç��� b�R'�N�^_��#ij

."#jk� !#Ò�ÓHEF#£E=õ��=���

�Ó'�#$�72001X<�^� P(D��'�;b�0 

 

��
�2345:;<7=>?@AB�CD>?@AB�

� �­®¯°��`Ô­®¯°��� Ü"#GTAP��

�
�Dx#�¡qo(UnSkLab)�`Ôqo(SkLab).~�Æ_

�0­®¯°��� Üqo(SkLab)(%)"#WØu
#©¯

°ª«�ÚÛÜlab(%)'#¬¯°�TÌ7­®¯°�'�

­®¯°��Gv<
Ù!�­®¯°��¢���Ý¿Ü

dSHR_SkLab(%)#�Ú7lab + dSHR_SkLab<.~�Æ_�30

R�'L#�­®¯°��� Ü"#ÛÜ;Ý
`û#

7lab - dSHR_SkLab<'(�01'(	
#�¢£¤¥=�

L 
 � � � qo(UnSkLab) # qo(SkLab) # lab # � ` Ô

dSHR_SkLab�µ;a�¸b0 

 

                                                           
3 GTAP ���
�Dx"#23���� �#��¡�� 
Ü�ÞQÚ.~�Æ_�7Eú¬­�
�ÓÔÆ_�<R'

�qr
ßD �;./�0 

��
���@A/0EFG�

É	Ê�Ò�ÓHEFµ;�

� ¯°ª«�ÚÛÜlab��à�Àb�R'�.L(�« 

 !#�1>G11)7Ë�
±Dx"�BÌ23ÍµÎÏÐ

12)<
`�4çXáª«715â64ã<�ÚÛÜ.}wb�

R''P 0 

�

É[Ê�£E=õ��=����Óµ;�

� Ò�ÓHEF.äwP 4çXáª«ÚÛÜ"#ì¤=

Ø¤=¥¤g��v���_xD(D !#�ÀP 4ç

Xáª«ÚÛÜ�Ø¤�va'&(P#���.Æ Tª«


�b�ì¤=¥¤�va'Ø¤�va�7ÕXú
��

�<,Ü�å3�R'
`û#4çXáª«ÚÛÜ�ì

¤=¥¤�va�Æ�0 

 

��
�	�>?@AB+HI�JKG�

É	Ê�Ò�ÓHEFµ;�

� T¯°�
{b�­®¯°��¢��"#$��­®¯

°�
���Xá"Ú7æçæW�ìáè'é¯P ��

û�êXè�"Ú,<
`«x"# '�(2).&�`�(

Ø�»Lëìñ<Ü�íÔ�NOP(�« 'Px�#8

²
Ý¿b���'N�^_��#R�`�(Xá"Ú�

f|��Ñ"�Àd././� !#Ò�ÓHEF
��

�­®¯°�¢���� ÜdSHR_SkLab"#î�'�;

b�0 

�

É[Ê�£E=õ��=����Óµ;�

� �ëì÷Ò�
���ñ<Ü�� 
`«x#­®¯°

�,Ü�� b�R'��;b�0GTAP��ÑÒ�Ó¶

·ï�Ü²(@�^#RR."Ø�»Lëì¾�7ãi�

ìð
�O<ñèl�­®¯°l';ÝP#$�ñ<Ü�

� 
@�b�0 

� üý^4)
`��F�����."#¬­�`�(µw

�/û#$_
{b�òó"L(�M	
¸b�û./« 0

(�i�°."#L(�M	
¸P `�
#��
���W

X�Ø�»Lëìñ<Ü�ÝÞÜ
�b�f|4
¦§L#

MXæ�Ý¿�Ûô�`Ô­ô�õ10%öEF�'�;P

xD�0 

 

                                                           
4   '��#Ø��ìðñ<Ü 13)"#2000 X� 42.8%�^
2005X� 52.7%oMXæ. 9.9%öEF��ÝÞ#sF÷��
14)" 16%71999 X#øùú�#Ø�ëìTÌ7ãi�Ø<�
OAû<<�^ 29.5%72004 X#Õ<o 13.5%öEF�#E
F�ü¢� 14)" 55%72000 X<�^ 63%72005 X<o 8%
öEF�#G�¤ýF 14)" 76%71999 X<�^ 86%72004
X<o 10%öEF��ÝÞ(@'(«xD�0 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��þ���

 

7A58<Ø�
���ìðñ<Ü7Ø�»Lëì<"�

2004X.�48%.b��½»�@�`�
(�'N�^

_Tb�� 

7A59<$�Ç����ÕÛ�
���Ø�»Lëì�

�r"�2006X.�40â60%.b��½»�@�`�


(�'N�^_Tb�� 

0%
10%
20%
30%
40%
50%
60%
70%

+10%
SK6F

+5%
SK6F

�0% -5%
SK6F

-10%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡

�¢£

(3)�
¦§¨

©

(2)�
¤¥ª

¥¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(� µwA587Ø��Ø�»Lëìñ<Ü�� < 

�òós�7üý^4)
¦§¨<' 

i�°.�;P ���	
���Ý¿a 

 

+0%
+10%
+20%
+30%
+40%
+50%
+60%
+70%
+80%

+10%
SK6F

+5%
SK6F

�0% -5%
SK6F

-10%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡

�¢£

(3)�
¦§¨

©

(2)�
¤¥ª

¥¢£

(1)��
�� ª

¥¢£

¼½0

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 
L(	 µwA597$�Ç���ÕÛ��Ø�»Lëìñ<Ü

�� <�òós�4)'���	
���Ý¿�µ;a 

 

� i�°."#�ÏÐ¹'
#Óòó�
¨òós��Û

¤16%7Ø�a+1���;<#50%7Ø�a<#­¤16%

7Ø�a-1���;<
�Ob�òó�#$_�_£E=

õ��=������Ó�µ;a'P 0ËÌu
"#

âòóMé�òól�f1�òóa�#âòóMé'âò

ó¦é�Øæ./�+7.5%öEF��^+12.5%öEF�T

.�æ
Uë
s�PxD�'�;P#Õë
âòó¦é

�^âòóHéT.�òóa�s���;b_�#L(



¸b`�(eÜs��¡��;.L#�¢£¤¥�µ;a

�Ò!�R'�.L�0(�#RR.¸P VÁ"#¬­

���¡
�Dx�Õë
wD^_�0 

� (�#�F���.
wÆ_xD(DâØ�é'â$�

Ç���ÕÛ�é¬î��=äå
±Dx"#�ñ�=ä

å
±Dx"#$��ìðñ<Ü���D�r./�R'

��T�#õ����Ó.$�uª7íÔÜî�<#£E

��Ó=����Ó.�Xú'�$_�_+2.0%öEF�#

-2.0%öEF�'�;P 0���¬î�ÕÛ�
±Dx

"#k�u
âØ�¬î�����ÕÛ�é��F���

n�.}wP 0 

 

20%

59%

21%

0%0%

¿À16%
�tKÁP[�
+8.53%SK6F

ÂÀ16%Ã
�iPÁP[�
+1.26%SK6F

�À50%
�]V8ÁP[�
+4.95%SK6F

 
L(
 eÜs��¡'¢£¤¥µ;a�µ;1 

7Ø�ìðñ<Ü
���2010Xa�1< 

 

¬Û.�;Æ_ ¢£¤¥¹'�Ø�»Lëìñ<Ü�

MXæ�� Ü�wDx#­®¯°�¢���� Ü�Ò

!�0RR.#Ø�»Lëìñ<Ü�� Ü'­®¯°�

¢���� Ü"#¬­�E±��9
`ûU�P(D0

b(��#©Ø�»Lëìñ<Ü"#/¨T.â� 
é

¯b�ª«
{b�­®¯°l�¢��é��;b�
�

�ù#é¯3&�¯°l�µ/
"op���(DR'#

�`Ô¬­®¯°l'�­®¯°l."#6'û/ û�

4ç���(� !#â­®¯°l�T¯°l
{b�¢

��é'â­®¯°��T¯°�
{b�¢��é"�(

�R'#./�0 

� ¬Û`û#Ø�»Lëìñ<Ü�� Ü�dHS#Ø�»

Lëìñ<Ü�� Ü�­®¯°l¢���� Ü
��

b��¡��#�­®¯°l6'û/ û�4ç�
{b

�­®¯°l6'û/ û�4ç��,Ü��'b_�#

­®¯°�¢���� ÜdSHR_SkLab"¬­��./^

�Æ_�0 

�� ��� dHSSkLabdSHR _   (1) 



������ No. 550 
 

������

 

RR.#1NO
Ü�P �¼
`û#� = 1/48'�¨0T

 #�
±Dx"#ILO7�1¯°\�<��v
`û#­

®¯°l¡'�­®¯°l¡�f|a��·PxD��


±Dx#GTAP��ÑÒ�Ó
���­®¯°�'�­®

¯°�7Y+Ò�Ó<�wDxxl�6'û/ û4ç�

���P#$�,Ü�ú��Ò!�R'.#� = 3.0�Æ 50 

 

����2345P7Q��

� i�°."#�²�`�
#GTAP�¦i���7K<

���<�wDxD�R'�^#�i78
±Dx"#H

L%����v��n�'PxÆ^_��iÓ�×��Ý

¿7Y+Ò�Ó<
Þ�#MXæ��iÓ�×��Ý¿�

NOb�,-�/�60%l�Ý¿Ü
±Dx"#GTAP�

��
���7KE - KB<7RR.#KB#KE"$_�_v

�%»��iÓ�×��~b<
�OP#»l�Ý¿Ü


±Dx"�¡qo(Capital).~�Æ_�0¬­."#î4u


���»l
±Dx�µ;VÁ�²³�0T 1'(

#

�¢£¤¥=�L
���qo(Capital)(%)�µ;a�¸b0 

 

É	Ê�Ò�ÓHEFµ;�

� ¦iu(V�'Px#��
�����;�iQÚ+�

{GDP7,�U;'(�`�
µ;b���'b�0P 

�«x#�P���c.��Æ_��iÓ�×��Ý¿Ü

�î�./_�#î4u(�iÓ�×�ÚÛÜ'Px"#

GDPÚÛÜ7��
ÄÅ<'Õ3a�µ;b_�×DR'


(�0 

P�P(�^#�²�`�
#���v�cÈ
�Dx

��iÓ�×��� b�R'�^#RR."#î4u(

�iÓ�×�ÚÛÜ���x���v���D#cÈ.�

4P n�'Pxºbu
Æ^_��iÓ�×��ÝÞÜ

�#GDPÚÛÜ'Õ�r'(�`�#{L�7î4u
�

��<�iÓ�×�ÚÛÜ� ;b���'b�0(�#

                                                           
5 ­®¯°�¢���� Ü�!"
Ò!� !
"#�­®
¯°l¡¢���¿S
h��­®¯°��¿S
±Dx�

NOP(�_�(^(D�##$ð�'Õë�N�V
`û#

RR."OP� �9�"%�'PxÓÔPxD�0 
6 ���.c4u
 ;Æ_ �i78M�.#úL�{L�
iÓ�×��&s
~$b�R'�.L(D'D��"#

GTAP ¦i����#HÏÐ
���BC9��st��u
'P K<���'Px"DÆ_xD�R'
'(b�0R

�Ð�)*b� !#�i78�
�Ö×=+ÞP GTAP
ÛL�����64<����"DÆ_xD�0ij."#

jk� !#i,
¸P `�
#¦i���./�K<�

���v�n�
�i78�î4u
+Þb���'Px�

û#R_^Ö×�����w"½»�-.¾¿'P D0 
7 Gross Domestic Products7�c�4ç<0OP��23�
/�~bº�U�u(��./û#GTAP ���
�Dx"#
70æ	v1½2�i787I�<2B34�2J�5J

�<.~�Æ_�0 

���L¹'�ºbu(�iÓ�×��ÝÞÜ�GDPÚÛ

Ü'!"
U�b�`�#{LÚÛÜ��6µ;PxD¨

�"�(
78./� !#%�9:u(v��n�#º

bu(�iÓ�×��ÝÞÜ'GDPÚÛÜ"��û;U�

b�Az'Px#GDPÚÛÜ�50%�U<
���R''

P 0 

�  MP#2005Xa
±Dx"#)*+�f|a'���

�va���û;U�b�`�#GDPÚÛÜ�100%��

��R''P 0 

 

É[Ê�£E=õ��=����Óµ;�

� üý^4)
`��F�����."#¬­�`�(µw

�/û#$_
{b�òó"L(�R�
¸b�û./« 0

(�#=Ø
¸P ���	
���{GDP,�Ý¿7%

öEF�a<
±Dx"#WX�456��
���{

GDP,�>�#�`Ô���v����g�NOPxµ;

P 0 

 

7A40<ãi
�����;�iQÚ7?@I�20æ

I�<"�2006X{GDP,.�24%.b��½»�@�

`�
(�'N�^_Tb�� 

7A41<Ø�
�����;�iQÚ"�2006X{GDP

,.�43%.b��½»�@�`�
(�'N�^_T

b�� 

7A42<$�Ç�A���ÕÛ�
�����;�iQ

Ú"�2006X{GDP,20â30%�r.b��½»�@�

`�
(�'N�^_Tb�� 

7A43<yzTÌ���;�iQÚ"�2006X{GDP,

.ú��22%.b��½»�@�`�
(�'N�^_

Tb�� 

 

0%
10%
20%
30%
40%
50%
60%
70%

+5.0%
SK6F

+2.5%
SK6F

�0% -2.5%
SK6F

-5.0%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 
L(� µwA407ãi���;�iQÚ�{GDP,<� 

òós�4)'���	
���Ý¿�µ;a 

 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��B���

 

0%
5%
10%
15%
20%
25%
30%
35%
40%
45%

+5.0%
SK6F

+2.5%
SK6F

�0% -2.5%
SK6F

-5.0%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(� µwA417Ø����;�iQÚ�{GDP,< 

�òós�4)'���	
���Ý¿�µ;a 

 

0%
10%
20%
30%
40%
50%
60%
70%

+5.0%
SK6F

+2.5%
SK6F

�0% -2.5%
SK6F

-5.0%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(
 µwA427$�ÇA���ÕÛ����;�iQÚ�

{GDP,<�òós�4)'���	
���Ý¿�µ;a 

 

0%

10%

20%

30%

40%

50%

60%

+5.0%
SK6F

+2.5%
SK6F

�0% -2.5%
SK6F

-5.0%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(� µwA437yzTÌ���;�iQÚ�{GDP,< 

�òós�4)'���	
���Ý¿�µ;a 

 

� RR.#��;�iQÚ�{GDP,�{LaSHR_cap(%)

�`Ô$�íÔdSHR_cap(%öEF�)'#�iÓ�×��

� Üqo(Capital)(%)���"#GDP�+7GDP<'$�í

ÔÜqgdp(%)�wDx¬­.~�Æ_�0 

� �� �
� � � �capdSHRcapSHRGDPqgdp

GDPcapSHRcapqo
__1

_1
������

���
	

(2) 

(2)��xC"$_�_�iÓ�×��� +�~b0RR

.#� "���cÈ.��i78�NOP yHÄ�Ñ.

/û#(1)Ò�ÓHEFµ;.D¼P '�û#RR." � 

= 0.5'�¨0(2)�`û# 

� � � � 1
_
_11 
��

�



��
�

�
�����

capSHR
capdSHRqgdpcapqo 	   (3) 

�Æ�0 

� (�#âãiéâØ�éâ$�ÇA���ÕÛ�é
P

OP(D�=äå
"#b³xâyzTÌé�òón��

pwb�R''P 0 

 

����2345S7TUQV�

4ç-5�U±./�±²�³�� Ü"#GTAP��

�
�Dx�¡qo(NatRes).~�Æ_�01'(�
#�¢

£¤¥=�L
���qo(NatRes)(%)�µ;a�¸b0�

 

É	Ê�Ò�ÓHEFµ;�

� �>15)
¦§¨kl^��v
`_�#Tyz�ðcE

ü�F�7Â>=ÂG=±²HÓ<�4ç�"#2005XÏ

Ð.Gv�65I6800JÂ>���F8./û#R_"2001

X�1.153K7XÜú�3.6%Ý<./« 0T #1997X

�^2006XT.�10Xæ�Xú�ÝÞÜ"2.1%71996X�

^2005XT.�10Xæ'P vG"1.9%<'(«xD�0

R_^�f|`û#Ò�ÓHEF
�Dx"#2001X�^

2005XT.�ÝÞÜ"ÛÜf|7X3.6%<�äwP#$_

¬¨"U<X2.0%ÝÞb�'�;P 0(�#�=äå¹

'
]�'#� Ü�X
`«xcL¨�^±Dx�û#

T ��Ñ�d·(R'�)D !#ij."#k�u
#

TyzU<
Õ3a��;P 0 

 

É[Ê�£E=õ��=����Óµ;�

üý^4)
`��F�����."#¬­�`�(µw

�/û#$_
{b�òó"L(W
¸b�û./« 0 

 

                                                           
8 =>4ç�7L��F<+0.7MÂG4ç�7L��F<
+25.8M6.29N6.99M±²HÓ4ç�7ÄH�ö��<.~�
Æ_�0 



������ No. 550 
 

��O���

 

7A76<=>�4ç�"½»@�`�
(�'N�^_

Tb��7ÝÞÜ."(¨�P{��Ý¿
±Dx�ó

�¨MÆD< 

0%

10%

20%

30%

40%

50%

60%

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 
L(W µwA767yz�=>4ç�<�òós�4) 

 

(�#iµw"â=>é�4ç�
±DxQ; ��.

/�R'�^#i�°.,-'(�±²�³TÌ�Ý¿'

"êRh5��(�'�N�^_����#Õ3�F��

�
���µwâ}SEü�F��¢���T��Eü�

F�'Õ�r�~�E��Ù!�T.¢���ÝÞb�'

U��é7µwA77<o�òó�TÌu
VWu(h5.

/« 72015XT."M�º�)¨#2020X¬¨.�º�

òó�)D�"X./û#Y"S¡Z./« <4)R'�

�T��'#L(W
¸Æ_ n��±²�³TÌ�h5'

Px}wb�R'�#/��r"[O./�'D��M\

�0$R.#(1)Ò�ÓHEFµ;.²³ WX�f|
Þ

�#���v�
��������]^9P#L(W
��

�âòóMé�Ò�ÓHEF�ÚÛÜ21.0%7XÜ<#Õ

ë
âòó¦é�+0.5%#âòóðé�õ0%#âòóEé

�-0.5%#âòóHé�-1.0%'µ;P#Ç��¡'Õë�

N�V
¦§L#�¢£¤¥=�L�±²�³ÝÞÜ�Ò

! 0 

T #�F�����"#yzTÌ�Ý¿
±Dx�µ

w�&./«  !#Ò�ÓHEF'Õë
#Tx��=

äå
{PxÕ3� Ü�µ;PxD�0 

�  

��
�X4523YZ2345[\]�

��=äå¹'�T-54çg�� Ü74ç-5�µ

¶ñ·Ü<"#GTAP���
�Dx�¡afereg.~�Æ_

�01'(�
#�¢£¤¥=�L
���afereg(%)�µ;

a�¸b0�

 

                                                           
9  Ò�ÓHEF���µ;a�X+2.0%./�R'�N��'#
êRÝ¿©��ÆD'�U�_��#R_¬ÛÛô=­ôa

�cL¨b�'���v����!ù#
_�/���Æ^

_(D0 

É	Ê�Ò�ÓHEFµ;�

� T-54çg�f|a
�b�®¯��°��^µ;b

�R'�N�^_����#i�°."#���23<


���¦iu(23ÚÛ�¼7}�����<10
�Dx#

T-54çg74ç-5
���µ¶ñ·<�23ÚÛ�

�;b�`-(�a>'Px/^�Æ_�R'��T�#

GTAP����wDx#GDPÚÛÜ�à�7î4�¡<'

Px#T-54çg�� Ü����v�
`ûc4u


Ò!�11R''P 0R�VÁ"#i�#GTAP���"#

T-54çg6$�Ç��¡�� Ü�î4u
��#

GDPÚÛÜ����v�
`ûc4u
Ò!�R'��u

'PxD� !#���dw�/ûV'Pxibcd./

�'D��e�f��./g�/�0P�P(�^#T-

54çg`û�GDP���a�D¼�gÐ'(�R'�)

¨#T GDPÚÛÜ���a�µ;Æ_���Ó�)D12

'D�fhi�j�UVP#,-u`¨wD^_�VÁ'

Æ_xD�130 

� RR.#���
��b�f
GDPÚÛÜqgdp(%)�f

|a�`Ô��a'Px"#ãi
±Dx"������

��6)�µ;a
z3�R''P#$�Ç��=äå
±

Dx"IMF7�1��¦Y<18)
`�f|=��a�wD

 0R_^�a
±Dx�#1'(�
¸b0 

 

É[Ê�£E=õ��=����Óµ;�

üý^4)
`��F�����."#¬­�`�(µw

�/û#$_
{b�òó"L(^
¸b�û./« 0=

Ø
¸P ���	
���Ò�ÓHEFµ;a
{b�

Ý¿Ü(%)14
±Dx"#����b�(@v�n��
_

��±ÇÈc.#(�³¨¢£¤¥æ��k���`�µ

;P 0T #�F�����."#ãi
±Dx�µw

P�µ;Æ_(�«  !#Ç��ñ�=äå
±Dx"

ãi'Õë�Ý¿Ü��;P#lmÕÛ�=äå
±Dx

"#Ò�ÓHEFµ;a�,-ucLDR'�^#�ñ

�=äå�ns�a���b�R''P 0 

 

 

                                                           
10  '��#Mankiw16)7ãio�ïH=Ep<#Romer17)

7ãio�ïHâðp<�ÄÅÆ_ D0 
11 RunGTAP�wD_�#jq(rá
`û#î4�¡'c
4�¡��_S��R'�.L�0 
12 �������� 6)���)*+��
�Dx�#GDPÚ
ÛÜ"î4�¡'Px�û��_xD�0 
13 R�VÁ"#GTAP����`Ô$�³n� ORANI��
��áÚl./�#ß� Perduec<�`Ôs Monashc<�
ÄFt�
`«x�uvÆ_xD�0 
14 Ç��¡'�(û#Ò�ÓHEF.µ;Æ_ � Ü
{
PxÞ¿w�Æ_�â%öEF�é."(¨#� Ü
{På

w�Æ_�â%é.~$Æ_xD�R'
$
Æ_ D0 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��x���

 

7A17<ãi."½»�¯°�ª«�ª�u¥­�º«

xyû/�"#�z'µ¶{��L|.L�'N�^_

Tb�� 

0%
10%
20%
30%
40%
50%
60%
70%

+100.0% +25.00% Ä50.0% -

Å

Æ¦¢£

Ç

ÈÈÉÊËÌ

 Æ¦¢£

Í

Æ¦Î®�

Ï

«¬­®�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(^ µwA177ãi�µ¶ñ·<�òós�4) ' 

���	
���� Ü�µ;a 

 

�����_GZ`a_G]�

�NÜ�� "#WTO7yz)*\�<Þ}�`�(

H���NÌ~TÌ
cL(op������'#FTA=

EPA�`�
#Q;�E�æ
�&pwÆ_���
��

^_�0GTAP���
�Dx"#%l�� "tm(s)#»

l�� "tms(r,s)'~�Æ_�7RR.#r"J��#s"

J���~b<0 ¬­.#$_�_��¡�µ;a
±

Dx²³�0 

�

� ������bc�_G�JK�tm(s)�

� ú��NÜ�� Ütm(s)"#��g�µ;�././�

�#i�°."jk� !T��@��a'P 01'(



#�¢£¤¥=�L
���tm(s)(%öEF�)�µ;a

�¸b0�

�

É	Ê�Ò�ÓHEFµ;�

� 2001X�^2005XT.�¿SÜ
±Dx"#R�æ


WTOÞ}P Ø�=Ë�
�Dx":;ï�c���]^
15P#��
���^ùU<-10.0%öEF�7 MP#�

NÜ�î�¬­'"(^(D��'b�#¬­Õë<'P#

                                                           
15 WTO Þ},ï
`_�#T��ú���NÜ
�Dx#Ø
�" 1998 X� 17.5%�^ 2010 X
 9.8%o#Ë�" 2001 X
� 8.20%�^ 2011 X
 5.53�oæL­��'Æ_xD� 19)0

R���a"#NÜ�®
î�6�(û�ÆDa./���

�A! ú�./�R'�NOP#i�°."#k�u
#

i,
¸P `�(µ;a�wD�R''P 0(�#

WTO20)
`_�#2007 XÏÐ�¡-��ú��NÜ7º��
|�<"#ãi 5.1%#Ø� 9.9%#ß� 3.5%#EU5.2%#�
¢� 11.0%(@'(«xD�0 

$�Ç��=äå
�Dx"f|�
¦§L#U<-2.0%

öEF�'P 02005X¬¨
±Dx"#�NÜ�æL­

�"#BCu
=�ª«x��_���'N�^_� !#

BCf�
{PxØ��%&'b�Ò�ÓHEF
�Dx

"#Q
� P(D��'�;P 0 

� RR.#Û²��NÜ�Ý¿Ü"#U�
"#¾N%�

+?
{Px;ÝÆ_xD�'N�^_��
{P#

GTAP���
����NÜ�� Ü"#¾N»�+?


{b�� Ü'Px;ÝÆ_�R'
$
b�,-�/�0

�P¨"#1Nd�ÄÅÆ_ D0 

 

É[Ê�£E=õ��=����Óµ; 

üý^4)
`��F�����."#¬­�`�(µw

�/û#$_
{b�òó"L(�e
¸b�û./« 0

=Ø
¸P ���	
���Ý¿Ü(%öEF�)
±D

x"#����Æ^_�ÇÈc.#R_T.�f|��&

µ;P 0(�#�F������µw,��T�#b³

x��=äå
{PxÕ3a�µ;P 0 

 

7A28<½»�yz)*\�7WTO<���Ú�(@


`û�yzTÌ��NÜ�¿Sb�'N�^_Tb�� 

0%
10%
20%
30%
40%
50%
60%
70%

+5.0%
SK6F

+2.5%
SK6F

�0% -2.5%
SK6F

-5.0%
SK6F

-

(5)��
�� ¡

�¢£

(4)�
¤¥¡�

¢£

(3)�
¦§¨©

(2)�
¤¥ª¥

¢£

(1)��
�� ª

¥¢£

(0)
«¬­®

�

2010�¯°�

2015��°�

2020�±°�

2025�²±°�

³´µ ¶£·¸¹º»,¼½Q¾/

 

L(�e µwA287yz��NÜ� <�òós�4) ' 

���	
���Ý¿�µ;a 

 

����	�f�g�_G�JK�tms(r,s)�

� ¦iu
"#ßi^2)#ìí^3)
�Dxµ;P FTA=

EPA�ñòóô
z3#1'(�
z�P F&G�!=ñ

òóô�¦z
¬­��ûµ;b�0(�#APEC7��

��ú�23:�#Þ}�=äå¡21<
�Dx#÷��

��u
`û#â�ñäå."2010XT.#ÕÛäå.�

2020XT.
)*89 ��Úb�é'Æ_xD�R'�

�T�#POäå
±Dx����+ÞPxD�0T #

ÕUäåc�)*89 
±Dx�êR]�P�PxD�0 



������ No. 550 
 

������

 

É	Ê�Ò�ÓHEFµ;�

� 1'(�
¸P F&G�!���#2005XÏÐ.ñòó

ôH=E�����
�Dx"�NÜ�T��
±Dxî

�
(« '�;P 02005X¬¨
±Dx"#ú��N

Ü�� Ütm(s)'Õë#Æ^(��NÜ�¥­"NOPx

D(D0 

 

É[Ê�£E=õ��=����Óµ;�

� £E��Ó
±Dx"#1'(�
¸P F&G�!��

�#2010X
ñòóôHâM�����
�Dx�NÜ�

T��
±Dxî�
(���'�;P 0Æ^
#2020

X
"ñòóôt�����
�Dx��NÜ�T��


±Dxî�
(���'�;P 0 

õ����Ó
±Dx"#1'(�
¸P F&G�!�

��#2010X
ñòóôHâð�����
�Dx�NÜ

�T��
±Dxî�
(���'�;P 0Æ^
#

2020X
"ñòóô¦�����
�Dx��NÜ�T�

�
±Dxî�
(���'�;P 0 

� ����Ó
±Dx"#1'(�
¸P F&G�!��

�#2010X
ñòóôHâð�����
�Dx�NÜ�

T��
±Dxî�
(���'�;P#$_¬¨"Q


ñò�(D��'�;P 0 

 

��W�`hijk�

� J�NÜ�� Ü"#GTAP���
�Dx#�¡tx(r)#

T "txs(r,s)'~�Æ_�0 

 

É	Ê�Ò�ÓHEFµ;�

� ºW."66�ÚÆ_xD����#Ø��"{��


{Pf
u
�;Æ_#i��Az`û�D�S÷��


µ;Æ_x�û#f
u(J��ñBC'Px\/PxD

�'�eÆ_�R'�/�0$R.i�°."#Ø��J

�f|��$b�R'�qr
#2005XÏÐ.Ø��J�

º»Y��À�=äå
`^ùT��U<+10.0%öEF�

7tx(‘prc’) = 10.0<'µ;P#2010X¬¨�R�BC��¨

��'�;P 0(�#ª0��;BC�J�º»Y'P

x��b��"#I�
����SBC�op��NOP

xD(DR'
(� !#/¨T.k�u(�;./�R

'
$
Æ_ D0 

� T #�G���72001XÏÐ<.J�º»Y�µ;Æ

_xD���A!#Ø�¬î��=äå
±Dx"#Q


J�N�+Þu(µ;"��(D0 

 

É[Ê�£E=õ��=����Óµ;�

� üý^4)
`��F�����7µwA55<."#½»ª

0��{���S÷��"�6�
Û�b�'�
]�)

¡�Ù!�(@#Ø���SBC�½»�^��Q.� 

b�./g��eÆ_�R'")D���#i�°."Q


Ò�ÓHEF
{P+Þu(µ;"��(D7b(��#

T¢£¤¥
�Dxª0�{���;BC"��Æ_�<

'�;b�0(�#iBC�op��� !#qrst


�DxJ�NÜ�î�
(���Ó
±Dx-.b���

'b�0 

 

��^��l`m[\Z`mno]�

�1JKµ¶�� Ü7�1JK½w�� Ü<"#

GTAP���
�Dx#lä�g#@ä�g#JK\�g#

��g�
µ;b�R'�.L�0RR."#lä�g�

� Ü7TJK\�#T��@�<ats(r)#�`Ô@ä�g

�� Ü7Õ<atd(s)
±Dx¬­��ûµ;b�0 

�

É	Ê�Ò�ÓHEFµ;�

� üý21)
`�%�
`_�#1998X�^2003XT.�M

Xæ
���Ø�i���o�I�
`û#Ø�l@��

�JK½w��2.7%¥­P 0R�`�
#��
���

ë6(EFGHI�6�>�C
`û#2005XÏÐ
�D

x#b³x��=äå
±Dx#lä�Ò�Ó=@ä�Ò

�Ó�JK½w�#'�
5%öEF�¥­P ��'�

;P 02005X¬¨
±Dx"#JKµ¶� �BCf�

�UVb���./� !#�NÜ�� Õë#Ò�ÓH

EF
�Dx"Æ^(�¥­"NOP(D0 

 

É[Ê�£E=õ��=����Óµ;�

� �1JK½w�¥¿��123
���op"#kl^

�ºc��Ù�
./�0ºbu
"#kl^
`«x"

DÆ_ �1�n���21)-23)�v�n�'PxÆ^_�#

ÆT�T(EFGH�C�f�
`�JK½w��¿Ü�#

i�°."DP �¢£¤¥
+Þb�R'
`«x#$

�op�v�b�R'���'PxD�0R� !#JK

µ¶� �op"½»�-.
Î;�R''P#i�°.

"Q
+Þu(µ;"��(D��'b�0(�#JKµ

¶� �op
±Dx"#ÍÎ^1)6ßi^2).�-.Æ_

xD��.#�Ù�/�V"$�^�ÄÅÆ_ D0 

 

���e�`ap��qp�rstBY�

� J�Â'�cÂ�}SÃ�g"#��õF�FyHÄ�

Ñ'�`�_#GTAP���
�Dx"�d.~�Æ_�0�d

�cLD�@#J�Â'�cÂ�}Sg�ì¨(û#)*

��ñb�`�(�C�qr7J�Â,Ü�ÝÞ<�cL

¨(�0 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��	\���

 

 

É	Ê�Ò�ÓHEFµ;�

� 2005XÏÐ
�Dx#�d"#T��
�Dx�G���

µ;a�EK'b�0R_"#2005X��1)*+�f|

a��$b� !�k�u(µ;./û#WX�T�u(

)*�c6���t� �UVPxD�'�D��0(�#

2005X�)*+f|a"#2008X T.�yzu(t¡�

23��¢7d���¢<�UVP ��'���.L#

$�vG"#��u
"�d��r¥­b�'��;�/û

Æ����#i�°."#2010X¬¨#�d"Q
� P(

D��72005Xa�TT<'�;b�0 

 

É[Ê�£E=õ��=����Óµ;�

� Ò�ÓHEF
{PxQ
+Þu(�Å"��(D0 

 

���)*uvwx�yz{|�

 

� 
�.²³ ����wDxv�P #2005X��va

7Ò�ÓHEF<#�`Ô��.µ;P ¦þ§�¢£¤¥

7Ò�ÓHEF#£E��Ó#õ����Ó#����

Ó<g�#���ÏÐ72010#2015#2020#2025X<��

va
±Dx#'(�
¸Æ_ 35s�=äåg#�`Ôy

zTÌ��vn��¬­
¸b0  

 

� ����)*uvw�yz{|�

��)*+��vn�
±Dx#1L(�
J��Gv+

�#1L(	
J�+�#1L(

J�+�¸b0$_�_

��va
±Dx#2001X�f|a7GTAP��ÑÒ�Ó


¦§¨<�100'P 'L��¡'Px¸Æ_xD�0

(�#�À./(ÇÈ.Global InsightÒ�Ó24)�f|a


±Dx�¸PxD�160�

�

É	Ê�J���+71L(�<�

� TyzGv��vn�
±Dx#Ò�ÓHEF."2025

X
280#£E��Ó=õ����Ó=����Ó."$

_�_472#341#229'(« 0R_"#2001X�^�X

ú�ÝÞÜ
��b_�#$_�_4.4%#6.7�#5.2%#

3.5%'(�0T #MX¹'�ÝÞÜ7XÜ��<
±D

x&_�#2005X�^2010XT.�XÝÞÜ�$_�_

3.3%#6.2�#4.2%#2.5�./��
{P#2020X�^

2025XT.�XÝÞÜ"$_�_4.6%#7.8�#5.7%#

3.8�'(«x�û#TÌ'Px#X�+�¹'
ÝÞÜ�

�cb�h5
/�0 
                                                           
16 ��Ñ}�Ó��(� !#2001X�f|a�U�P(D
vG�/�0 

Õë
#��=äå��vn�
±Dx&�'#�'£

@��=äå
�Dx#Ò�ÓHEF��va�õ���

�Ó'����Ó�æ'(«x�û#X�2±
±_xÝ

ÞÜ�¤6
cL¨(�R'�)D0 MP#ÝÞÜ"

�=äå
`«xcL¨�(û#ãi=¥��×y=ß

�=s£¦���ñ�."ÝÞÜ��Æ¨#§
Ø�=E

F��."�(
cL¨(«xD�0 

T #f|a'�,-.D��#2005X��va'f|

a��¨U�b��=äå�]^_��#UV.#f|a

��va�Ûò�n�'(«xD���)D0R��9'

Px#U�u
#2008X
23[\�~i b�T.�¡

Xæ"#yzu
D�©�t¡�23'�D�³Ld��

�¢
/«  !'��Æ_�R'�)D���#��(

-."½»�¾¿'P D170�  

 

É[Ê�J�+71L(	<�

� J�+
±Dx&�'#D¨±���=äå�
��J

��Gv��vn�'Õë�h5./�0 MP#�=ä

å
`�ÝÞÜ��^±L7c�<"cL¨(«xD�0

UV#ãi=¥��×y=ß�=s£¦�."ÝÞÜ�r

ª�
(«xD�0(�.�#ãi."$�h5�Q
«

k./û#����Ó."ÝÞÜ��E£Ó
(«xD�0

R_"#Ø�=EF��"3!'b��¬��+DÛ�


/D#J������{u
¥­b�R'�
'(b��

�'U�_�0T #ãi.Q
$�h5�«k(�"#

��
¸Æ_ `�(#f|a�.L�M��$b�`�


yHÄ�Ñµ;Æ_ n�#2005X�va
�Dx#��

�ÚÛ���ûÆ_xPT«xD�R'�U('N�^_

�180 

 

ÉÀÊ�J�+71L(
<�

� J�+
±Dx"#�¨b³x��=äå
�DxJ�

�Gv��vn�'Õë�h5./û#T �=äå
`

�ÝÞÜ��^±L��ÆD0 

 

� ��	�)*}~��yz{|�

� ��GDP��vn�72001X+?.¸Æ_ f
a<


                                                           
17 ½»#�Xb
?~Æ_ #2004XÏÐ�¦z'P �P
D GTAP��ÑÒ�Ó7ver.7<
¦§L#���v��r�
��;./û#xl��vn��,-b�R'�
`û#�

����$g6�yHÄ�Ñ�µ;
±Dx#`û��(-

.������'N�xD�0 
18 f1
#��.¸P 2005X�va�:r5Û� !
µ
;Æ_ D¨±��yHÄ�Ñ
±Dx#��a
­Px�

��v��« 'R\#2005X�va'f|a��k"cL
¨(�UV.#ãi
�����)*+�ÝÞÜ"#êRc

L¨�vÆ_�h5�]^_ 0 



������ No. 550 
 

��		���

 

±Dx#1L(�
¸b0(�#=Ø.Ò�ÓHEF'Px

¸Æ_xD��"#��
.²³ '�û#1'(�
¸Æ_

 a7î4�¡<./�0=`û#@��=äå
�Dx

�#Ò�ÓHEFµ;a'õ����Ó�va
±Dx&

�'#�¨U�b��Ò�ÓHEFµ;a�66�Æ¨#

T Ò�ÓHEFµ;a"����Ó�va`û"cLD

R'����0T #ãi�����Ó
±Dx"#f


GDPÚÛÜ��E£Ó'D��vn�'(« 0R_"#

úp.��qrst�n�7f
GDP�va
�b�qr

stn�"#Ó��Ó�®GÛ�¯PxD�<�^�°b

�'#T-54çgÝÞÜ�¥­6�iÝÞÜ�¥­�"

3!'b�# Gu(-(
`���'N�^_�0 

 


���J���������{|�

 

� %p��
�Dx¸Æ_ �¢£¤¥7£E��Ó=õ�

���Ó=����Ó<��vn�"#��.¸P T�¡

�ÕÏ
� Æ! vG�n�./« 0ip."#��

¡�±�r�&� !#��.¸P õ����Ó��vn

��¦z
#/�6'±7T "S¡<��¡M�
±D

x#£E��ÓT "����Óµ;a
� Æ! vG

�#��)*+�>�
±Dx¸b0(�#��.¸P �

¡���#�1JKµ¶7JK½w<
±Dx"#��^.

¸P �9
`û#ij
�Dx"qrst"��(D0 

 


����������7/0�CD=>?�>?@AB�

ª«� Üpop�`Ô�­®¯°�=­®¯°��� 

Üqo(UnSkLab)#qo(SkLab)�&£E��ÓT "����

Ó�µ;a'P#Ç��¡"õ����Ó�µ;a'P 

vG���)*+7J��Gv<
±Dx#1L(�
¸b0

(�#=
"#b³x��¡�õ����Óµ;a'P 

vG�n��ÄN'Px¸Æ_xD�0 

� =`û#b³x��=äå
±Dx£E=õ��=��

��Óæ�>�"�'£@]^_ù7£E��Ó'���

�Ó��va�>"ºc.¡%�r<#ª«6¯°�"Ú

�� �op"/TûcL¨(DR'���« 0(�#

R�n�"#ª«6¯°��23lm6)*
'«xL-

.(D'D�R'."(¨#ª«6¯°�"Ú
�Dx�

;Æ_���� �©��{u
�ÆD7�;b�¢£¤

¥
`«xª«6¯°��²P¨�4b�R'"S(D<

'D�R'�
_PxD�Ð
$
�,-./�0 

 


�	������	�7Q��

�i�� Üqo(cap)�&£E��ÓT "����Ó�

µ;a'P#Ç��¡"õ����Ó�µ;a'P vG

���)*+7J��Gv<
±Dx#1L(

¸b0 

� =`û#Ç�¡',-P#��Óæ�>��,-ucL

DR'����0£E��Ó'����Ó��va�>"

��û;10â20%�r'(«xD�0(�#2025X�£E

��Ó
±Dx"#�i�ÝÞ+�Ç�4ç-5��� 


{PxcLb�#�=äå
`«x")*+��E£Ó


(��#����Æ�R'�.L(�«  !#=�^

�¯PxD�0 

 


�
������
�7TUQV�

±²�³�� Üqo(NatRes)�&£E��ÓT "��

��Ó�µ;a'P#Ç��¡"õ����Ó�µ;a'

P vG���)*+7J��Gv<
±Dx#1L(�


¸b0 

=`û#b³x��=äå
±Dx£E=õ��=��

��Óæ�>�"�'£@]^_ù#$�>"
��
¸P

 ª«��qrstn�`û�Æ^
�ÆDR'����0

R_"#���#$9.²³ `�
#�����³�P#�

¡�µ;©�,-u�Æ�« R'�opPxD���'

N�^_#��g�e´P±±.L�M�©�ª« ��

����`�#�¡�µ;VÁ
±Dx½»Æ^(�-.

�,-./�'D��0 

�  


����������7X4523Y�

�=äågT-54çg�� Üafereg�&£E��Ó

T "����Ó�µ;a'P#Ç��¡"õ����Ó

�µ;a'P vG���)*+7J��Gv<
±Dx#

1L(W
¸b0 

=`û#½òqrst��« (�.º���Óæ�>

��cLDR'����0U�
#T-54çg�ÝÞ"

23ÚÛo�±�r�cLDR'�^#)*+��v
�

Dx�cL(op�/��"[O(n�'D��0 

 


����������7�_G�

�NÜ�� Ütm(s)�`Ôtms(r,s) �&£E��ÓT 

"����Ó�µ;a'P#Ç��¡"õ����Ó�µ

;a'P vG���)*+7J��Gv<
±Dx#1

L(^
¸b0 

=`û#��Óæ�>�"�=äå
`«xcL¨�(

�R'����0 '��#ãi=µ�=Øß=¶ßA·

�"#Ïæ�2±
>_x#õ����Ó�va�#��

��Ó�va±û�^£E��Ó�va±û
¢G�b�0

T #Ø�=Ë�=EF�=ØA=¥��×y=ß��


�Dx"#õ����Ó�va"#U¸Px£E��Ó�

va±û./�0UV#¹�6�Ö�F`��."#b³



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��	[���

 

x���Ó��va��¨U�PxD�0 

R�`�(�=äå
`��k"#OP�=äå
'«

xop�cLDFTA�º»Æ_�ÏL�opPxD���

'N�^_�0 '��#ãi
±Dx"#2020XÏÐ.#

õ����Ó�va�£E��Ó�va
W§¨R'�^#

1'(�
�Dxñòóôâ¦é'¸Æ_�FTA7{Ø�=

¥��×y�<�op�cLDR'��¼Æ_�0UV.#

ñòóôâMé.¸Æ_��¢�=ß�=s£¦�'�

FTA
±Dx"#2020X62025X
���£E��Ó�v

a7ñòóôâMé�FTA�2010Xóô�^NO<'õ�

���Ó�va7ñòóôâMé�FTA"2025X.�NO

P(D<�/Tû��^(DR'�^#op�/TûcL

¨(D'����Úû�±���#1'(

¸Æ_ `�

(yzTÌu(�NÜ�óôu(¥­
`«x#FTA��

�u(9��½T«xD���'���Æ_�0T #¹

�6�Ö�F`��`�
#��Óæ��va�>���

'£@]^_(D`�(�=äå"#OP�=äå�¡-

)*�À�'��N�&s
æL­�^_xD�R'�¸

PxD���'N�^_�0 

(�#ij."Ó��Ó�®GÛ="¸Æ(D�#Ç�

�¡'�(û#)*+o�op�ê
"GDPo�op��

ÆDR'�#�NÜ�� Æ! vG�QR'(«xD�0 

 


�
������
�7`hijk�

� Ø�
���J�NÜ7º»Y<�� Ütx(prc)�&�#

2010X¬¨+20%�uª7£E��Ó<#2010X¬¨�

2005X'Õë+10%�uª7õ����Ó<#2010X¬¨

î�7����Ó<'� P#Ç��¡"õ����Ó�

µ;a'P vG���)*+7J��Gv<
±Dx#

1L(�e
¸b0 

� =`û#Ø�8¾��va�>��cLDR'"O²(

�^#Ç
,-uop�cLD�"#ãi=µ�=¹�=

Ë�=$�ÇA���(@�W¿`�'ß�./�0Q


Ø��
���«'�op�cLD�"ãi.#£E��

Ó�va'����Ó�va�>"20%�
�b�0T #

Û²P `�
#£E��Ó6õ����Ó
���J�

º»Y'PxÀÁu(Âß��;P vG
#)*+�v

a�>�"#Þ¿Ã�!ù#�¨U;êG�´±R'�Ä

&�_�0 

� (�#�NÜ'Õë#J�º»Y
±Dx�#)*+o

�op
{PxGDPo�op"�ÆD0 

 


����������7`ap��qp�rstBY�

� GTAP����wDxst���vG#J�Â'�cÂ

�}SÃ�g7��õF�FyHÄ�Ñ<�d�op�cL

D'Px#�d�qrst���R'�)D0RR."#�d

�&�#2010X¬¨�G���µ;a�¦K7£E��

Ó<#2010X¬¨�2005X'Õë
�G���µ;a�E

K7õ����Ó<#2010X¬¨�G���µ;a
­b

7����Ó<'�;P#Ç��¡7J�Âæ�}SÃ�

g�m�Aû<"õ����Ó�µ;a'P vG���)

*+7J��Gv<
±Dx#1L(��
¸b0 

� =`û#��Óæ��va�>���=äå
`«xc

L¨�(�R'����0Q
ãi=¥��×y=s£

¦=¶ßA·=sÅ��äå.>��cLDUV#¹�=

Ë�=G�¤ýF�`�
�'£@>��&^_(D�=

äå�]^_�0T #Ø�=Ò�£Æ=¢FHö��=

EF�ü¢��."#£E��Ó'����Ó��va�

c����§cPx�û#����Ó�va�£E��Ó

�va�Ûò«xD�0��õF�FyHÄ�Ñ�;Ý`

û#��Óæ��va�>��cLD�=äå�@#J�

�'�
#8�çè'î�çè��Gg�ì¨#Ç��ç

è"##1½�46BC�
opÆ_6bD'D��0T

 #Ø�6Ò�£Æ�`�
#J��'���õF�Fy

HÄ�Ñ��Æ¨(��@)*+�cL¨(��"#8�

�çè�Q;����
Q P#Ç�çè'��G�,-

u�ÆD��'N�^_�0 

 


�W������W�7���n�h�G�

� GTAP���
�Dx"#	v1½=B31½=Ç7

7I�<�¢���î4u
� Æ!�R'�././�
190%pT..²³ ���v
�Dx"#R�¢���

î4u
� Æ!�R'"�«xD(D���#½»�-

.
���È]�Æ�R'��u'Px#B31½4�¢

���� Üdpgov�qrst���0RR."#dpgov�

&�#2010X¬¨#MX.20%ù±¿S7£E��Ó<#

2010X¬¨�2005X'Õë� (P7õ����Ó<#

2010X¬¨#MX.20%ù±ÝÞ7����Ó<'� P#

Ç��¡"õ����Ó�µ;a'P vG���)*+

7J��Gv<
±Dx#1L(�	
¸b0 

� =`û#B31½4�¢���¿Sb_�)*+�ÝÞ

P#B31½4�¢���ÝÞb_�)*+�¿Sb�R

'����0T #£E��Ó�va'����Ó�va

�>"#�=äå
`^ù#��û;10%�r'(«xD

�0B31½4�,Ü�� "#%��Él^
`��F

�����.�µw�µ;Æ_xD�R'�^#in��

                                                           
19 ���.²³ `�
#R�¢��"#���v�¾�
�
Dx�c4u
� b�R'�^#v�n�'Pxºbu


Æ^_�¢��"#î4u
��P a',ùP�U�P(

D0 



������ No. 550 
 

��	À���

 

ÄN
P(�^#½»"���v
A!xDL D'N�

xD�0 

 

��������

 

ij."#GTAP����wDx#�¢��÷F��¦


�������Ò�ÓHEF�v
Þ�#kl^��X

f�P #�123=��
�b���45�F����

��n���wP#���23��6�>�C��4��

;P  ¡�¢£¤¥
¦§L#��=äå
���)*

+6GDP
�b����v��« 0$�n�#2025XT

.���)*+�
±Dx#Ò�ÓHEF#£E��Ó#

õ����Ó#����Ó�¦±�¢£¤¥¹'
�v�

�D#©�ª« ��n��Æ�R'�.L 0T #¢

£¤¥
�Dx� Æ! ��¡�qrst��D#��

¡��va�4o�±�r
±Dx�N¼��« 0 

� (�#i�°
�Dx¢£¤¥µ;�1
dwP �F

�����"#2008XEÊ 
f�Æ_ ��./û#Ë

¡�HEÆ��Fw¿(@��ûÛ�^_ÌÍo�Îq�

ìT«x"D ÏL."/����#2008XÏ�¤��F

¢ø×���2xÐr�ÌÍ»ç�«� b�`û"¬%


��_ ��./�0R� !#òó�s��NOP#

©�ª« ����«xD�'"D�#ijÑÉÏÐ
�

��yz236ÌÍo�qÒ'�(«xD� !#$ÏÐ

.Õë��F�������D#$�n��dwPx��

�v����#�va�TÌu
¿SV5o¢G�b��

�'U�_�0b(��#ij�n��dwb�vG"#

R�`�
©�ª« ��'D�@�#��ÏÐ�ÓÐ2

345
/��rÔÕÆ_�'D�Ð�Ö×b�,-�/

�0 

� T #2008XÏ
#2004XÏÐ�¦z'b�GTAP��

ÑÒ�Óver.7�¤¤�ÓÆ_ 0R��PD��ÑÒ�Ó

�dwb_�#º����Ñ
`«x��������'

D�M�.(¨#ij.¸P #2001XÏÐ�¦z'b�

GTAP��ÑÒ�Óver.6
¦§¨�vn�'�,-6#i

j.qrst�{|'P ��¡�µ;a�xl.,-b

��
`û#����Ø�ÙD6����ÀÁ
{Px)

¨�È]�Æ�R'�.L���'N�x�û#j�Ö!

xÑÉb��;./�0 

72009X 8Ê 31 ãf�< 
 

���

i�°�f�
/ «x"#AÚÛ\c<�2ÈUÈ

ëÜ#�`ÔìíÈÛ�"3!'b����°È�Ýë


ÞL(¹
]�D MLTP 0RR
qßàPÛ�

Tb0  
 

ÄN,á 

H<ÍÎ=üý=Ââ=ã��wU�������wD 

A���äå
���23=��>?BC��1äÛ

�Få£JK
� ^bop�%�#��µ¶BC�

G�°à��#No.258#2005#68p.�  

E<ßi=üý=æÈ�ãØäåæ����1çè>�~

�wD )*=ºlBC�äågopst#��µ¶

BC�G�°à��#No.451#2008#34p. 

ð<ìí=_`=Ââ=üý=æÈ=ç4�23>?�ñ

m
`�)*=2345���n�#��µ¶BC�

G�°à��#No.501#2008#77p. 

¦<üý=Ââ=�È=æÈ=`è=éê=2È=èi=

ëì=�Î���GíEÁ
¦§¨�123=��


�b���¢£¤¥�µ;#��µ¶BC�G�°à

��#No.479#2008#244p. 

M<ÂÃ�)*�$�'��#�1äÛ�Få£JKl¼

7½îï�Aäc<�]Ð<#ï¦pMð#pp.198-213#

20080 

t<�����������������]�P�%�

n�
±Dx#��BCñDÐï 10 ò��sòÐ

� � # 2004 X # http://www.mlit.go.jp/singikai/ 

koutusin/kouwanbun/10/images/shiryou1-2.pdf. 

ó<23çè��Sôìá =ª«¿SÓÐ
���A

���23�G#�õöï 2005#ïðpðð#

pp.271-2820 

÷<2È=ÂÃ=øi�ODA ÛLmS 5Eü�F�I

J�ÛL��'ºlù»5#Discussion Paper on 

Development Assisrtance No.12#FACID#2007#42p0 

ú<AB=ûê=üý=þ�=�ê�BC9��st¢

ÓåÆ
�b��° III 50æ23<�ÀÁ��w

P �1�nI-������ºl5 ��ï#��

��BC�°#No.71#2006#107p0 

10<Hertel, T. W. (etd.): Global Trade Analysis –Modeling 

and Applications, Cambridge University Press, New York, 

1997. 

11<�1>G23ÓÐ��=BCst�ª«Èï��1

>Gyzª«�� 2006XÖ�] 

12<Council for Economic Planning and Development7�

BÌ23ÍµÎÏÐ< : Population Projections for 

Taiwan Areas 2008-2056 

13<Ø��°àï�Ø�X� 2007#��Ó#525p0 

14<UNESCO: Statictics (Core Themes: Education) 

15<United Nation Statistics Division: Energy Statistics. 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��	þ���

 

http://unstats.un.org/unsd/energy/ 

16< Mankiw, N. G.: Macroeoconomics, fourth edition, 

Worth Publishers, New Yourk, 20007��=ä¡=Ø

B=���#���23<ïE] �wï#A�2

3��Ó#2004< 

17<Romer, D.: Advanced Macroeconomics#McGraw-Hill, 

19967	=
Ú=¶�#Û����23<#ãi*

¼Ó#1997< 

18<International Monetary Fund: World Economic Outlook 

October 2008. 

19<23çè��WTO Þ}��7{î23BC�GË

E�<  http://www.meti.go.jp/policy/trade_policy/wto/ 

negotiation/accession/accession.html 

20<World Trade Organization (WTO), United Nations 

Conference on Trade and Development (UNCTAD), and 

International Trade Centre (ITC): World Tariff Profiles 

2008, WTO publications, 220p. 

21<üý�Ø�
����Få£Ñ�õ£�z�'JK½

w
¿9�� â�1��n4������'¢õö÷

�¢øFstâ#��µ¶BC�G�°à�°��#

No.39#2009#44p. 

22<üý=æÈ�A�����ØÙ'P �1äÛ�F

å£��n4¢õö÷�¢øF����"D#��

µ¶BC�G�°à�°��#No.37#2008#54p0 

23<üý=æÈ��Ö�Fäåo��1�n�����

�=pw'�nEFGH�`Ô�����C�*+

¢õö÷�¢øF#��µ¶BC�G�°à�°�

�#No.40#2009#161p0 

24) IHS Global Insight Inc.: Global Trade navigator. 

 

 

 

 



������ No. 550 
 

��	����

 

�  

1'(�� �¢£¤¥
���ª«� Ü7pop<�Lægµ;a (%) 

�LL�Ð
�LL"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

� �*
 �� LÑ"� ÐLÑ�� ÐLÑIL Ð�Ñ'< Ð�Ñ�� LÑ'B LÑ�� ÐLÑ�L Ð�ÑL< ÐLÑI� Ð�ÑL< Ð�ÑL� Ð�Ñ''
� ��� �� �ÑB" �Ñ'B LÑI� LÑ�� ÐLÑ�� �Ñ'� �Ñ�L �ÑB� �ÑLI LÑ<� ÐLÑ"L Ð�Ñ�' Ð�ÑL�
� 
�� ��������� �Ñ'I �ÑI� �Ñ<� �Ñ�" �Ñ<� �ÑB� �Ñ�" �ÑL" �Ñ�� �ÑI< �Ñ�I LÑ'< LÑ�B
�  �! �� �Ñ'I "Ñ�� �Ñ�B �ÑB� �Ñ�L 'Ñ�� "Ñ<I "Ñ�I �Ñ<L �Ñ�� �ÑI� �Ñ�B �Ñ<I
" #$� %& �Ñ<L �ÑI� �Ñ"� �ÑL� LÑ�' �ÑI� �Ñ'< �Ñ�< LÑ<" �ÑB" �Ñ�� LÑ<" LÑ��
' ()* +,-./0/ �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
< 
 = >?@A6 BÑ"B IÑI< BÑ<L <Ñ"B 'Ñ"' ��ÑLL �LÑ�� IÑ�L BÑ�I BÑI" <Ñ�� "Ñ'' �Ñ'B
B C�D EFGH "ÑI� 'ÑB� 'Ñ�I "Ñ�B �Ñ'� BÑLL <ÑI� <Ñ�� 'Ñ�� "Ñ<� �Ñ�" �Ñ�L �Ñ<�
I # * JK �ÑL' �Ñ�< �Ñ"� �ÑB� �Ñ�L �Ñ�" �ÑI� �Ñ�' �Ñ<� �Ñ�B �ÑL' LÑ�� ÐLÑ�"
�L DMN 9OPQ/ BÑL� BÑB� <Ñ'� 'Ñ"< "Ñ�' IÑB' IÑ�B BÑ�L <Ñ�< <ÑB� 'ÑL� �Ñ'� �Ñ'�
�� N!
 Q6RSP8 'ÑLB 'Ñ�� �Ñ<� �Ñ�� �ÑBL 'ÑI� "ÑI� �Ñ<I �Ñ�B "Ñ�� �Ñ"L �Ñ'' �Ñ��
�� TU� K6VWQ/ "Ñ�' "ÑII �ÑII �ÑLI �Ñ"< <ÑL' 'Ñ"I "ÑI� "Ñ�L �ÑI� �Ñ�' �Ñ�" �Ñ<�
�� (N) +,-.X/0/ �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�� _!U `6aZbQc <Ñ<I BÑ<� BÑLI <Ñ�� 'Ñ"' IÑ'� IÑ"" IÑ�� BÑ�B <Ñ�B 'Ñ�B "Ñ�< �Ñ�I
�" T�U K6V 'Ñ'� <Ñ"' 'Ñ<" "ÑBI �ÑI" BÑ"' BÑ�< <Ñ'I 'Ñ'B 'Ñ"< "Ñ�L �ÑII �Ñ�L
�' =�* [@Z6: �Ñ<� �Ñ�B �ÑI' �Ñ�" LÑ�I �Ñ�B �Ñ"L �Ñ�" �Ñ�< �Ñ�B LÑ�I ÐLÑ"" Ð�Ñ��
�< (N* +,-X/0/ �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�B (D) �. �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�I D)U ��def �Ñ�< �Ñ�� �Ñ�I �ÑIL �Ñ�� �Ñ�I �ÑBI �Ñ�I �ÑBB �Ñ�< �ÑL" LÑ�� ÐLÑ�I
�L )g� hPijk�����def� �ÑLI LÑI� LÑ'< LÑ"L LÑ�B �Ñ<' �ÑI� �ÑII �Ñ'< LÑ�� ÐLÑ'� Ð�ÑL< Ð�Ñ�"
�� �gN iQ/ Ð�ÑBI Ð�Ñ"� Ð�Ñ<� Ð�ÑIB Ð�Ñ�B Ð�Ñ"" Ð�Ñ�" Ð�Ñ�B Ð�Ñ<� Ð�Ñ"L Ð�Ñ�< Ð�Ñ<� Ð�ÑB�
�� (Ng lmnoFpq���iQ/� �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�� *r� />@:�stZuX� BÑ<L �LÑ�B IÑI� IÑ'� IÑL� ��Ñ�� ��Ñ�< ��Ñ�� �LÑ'' IÑ�� BÑ"L <ÑB� <Ñ��
�� gN* /v@:wx� �Ñ�< �ÑI" �Ñ"" �Ñ�� �Ñ'� "ÑB� "ÑBB "Ñ<L "Ñ�� �ÑLB �Ñ�L �Ñ�' �ÑII
�" �*� :Gy �ÑLB �Ñ"I �Ñ�' �ÑI< �Ñ'� "Ñ�" "Ñ"B "Ñ"� "ÑL' �Ñ<� �ÑI� �Ñ�" �ÑLB
�' D)( vzQ{ �Ñ'L "Ñ<B �ÑI" �Ñ�" �Ñ�� 'ÑB' 'Ñ"B 'ÑL" "Ñ�" �Ñ'I �Ñ�B �Ñ�� �Ñ�'
�< (�* +,-1| �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�B (�D +,-�| �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�I 
)� }8P �ÑI' "ÑI� 'Ñ�I "Ñ<' �ÑI� 'ÑI" BÑL" <Ñ'L 'Ñ'< �ÑI� �ÑB< �ÑB� �ÑL<
�L � = ~@ �Ñ"� "Ñ�" �Ñ'� �ÑIB �Ñ�' 'Ñ�� 'Ñ�� "Ñ<� "ÑL� �Ñ�' �ÑLB �Ñ�" �Ñ'�
�� (*
 +,-X|�f �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�
�� N*) X|.f "Ñ'' 'Ñ�< "Ñ'" �ÑBB �Ñ�B <Ñ"� <Ñ�L 'Ñ'< "ÑIL "Ñ�� �ÑL< �ÑLL �Ñ��
�� *gN ;P[FZ@/ �ÑB� "Ñ�B �ÑB� �Ñ"' �Ñ�< 'ÑL" 'Ñ�" 'Ñ�L "Ñ"B �Ñ�L �Ñ"� �ÑI" �Ñ'�
�� ��= �cP0PZ6V �ÑIB �Ñ"B �ÑL� �Ñ"< �Ñ�� "Ñ�" "Ñ�� "Ñ�� �Ñ'< �Ñ<� �Ñ'B �ÑI� �Ñ'�
�" (�� +,-�� �Ñ�" IÑ�L IÑ�� �ÑB" �Ñ�� �LÑ�I ��ÑI" "Ñ"" �ÑB' BÑ�I 'ÑBB �ÑL< �Ñ"�

EP[ZK64]V8ÁP[ tKÁP[ iPÁP[
���	
����

 

 



�123¢£¤¥'�wU������7WXYZ���<
¦§¨��)*+���7[\\	XÒ�Ó]<�üý^U=_`a�

 

��	B���

 

1'(	� �¢£¤¥
���­®=�­®¯°��Læg� Ü�µ; 
Y¯°ª«� Ü lab (%) 

�LL�Ð
�LL"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

� �*
 �� Ð�Ñ<" Ð�Ñ�" Ð"Ñ�" Ð�ÑL� Ð�Ñ�� Ð�Ñ'I Ð�Ñ�I Ð�Ñ<' Ð�ÑII Ð�Ñ�< Ð"Ñ"� Ð�Ñ�� Ð�Ñ��
� ��� �� �Ñ<� �Ñ"< �Ñ'< Ð�Ñ<< Ð�ÑB< �Ñ"" �ÑL< ÐLÑ�L Ð�Ñ�� �Ñ"' �Ñ'� Ð�ÑB< Ð"ÑL�
� 
�� ��������� 'Ñ�< "Ñ�� �Ñ"" ÐLÑ�� LÑL" 'Ñ�� �ÑI' �Ñ�� �Ñ'� "Ñ�" �Ñ�I ÐLÑ�� LÑLI
�  �! �� �ÑII "Ñ<I �ÑL� Ð�Ñ�� Ð�Ñ�� 'Ñ<I �Ñ�� LÑL' Ð�ÑB� "Ñ<B �ÑII Ð�Ñ"� Ð�Ñ�"
" #$� %& �Ñ<L �ÑI� �Ñ"� �ÑL� LÑ�' �ÑI� �Ñ'< �Ñ�< LÑ<" �ÑBB �Ñ"� LÑI< LÑ�L
' ()* +,-./0/ 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
< 
 = >?@A6 �LÑ"� ��Ñ"L ��ÑLI IÑ�" BÑ�" ��Ñ"� ��Ñ'< ��ÑL� �LÑL� ��Ñ�I ��ÑL� IÑL� BÑLB
B C�D EFGH �LÑ"L ��Ñ�� <Ñ<< �ÑB' �Ñ"< ��Ñ"" IÑ"� 'Ñ<B �Ñ�� ��Ñ�' <Ñ<� �Ñ'B �Ñ�'
I # * JK 'Ñ�L �Ñ'� �Ñ�B LÑ�� ÐLÑ'" "Ñ'� �Ñ'L �ÑL� LÑB' �Ñ'L �Ñ�� LÑ�� ÐLÑ<B
�L DMN 9OPQ/ �LÑ�' ��ÑI� IÑ�� <Ñ"� "Ñ<" ��ÑI' �LÑ<L IÑ�< <Ñ�' ��ÑIL IÑL' <Ñ�I "Ñ"B
�� N!
 Q6RSP8 "ÑI� �'ÑI' �Ñ<L Ð�Ñ<B Ð"Ñ�' �<ÑB� �ÑBI ÐLÑ�� Ð�ÑBL �'ÑI� �Ñ'< Ð�ÑB� Ð"Ñ�I
�� TU� K6VWQ/ <ÑL� <ÑI� 'ÑI' "ÑB� �ÑI" IÑL� BÑ"B <Ñ'I "Ñ'B <ÑI� 'ÑIL "Ñ'< �Ñ<B
�� (N) +,-.X/0/ 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�� _!U `6aZbQc �LÑ<L ��ÑIL �LÑ�< BÑ�L 'ÑLL ��ÑB" ��Ñ<' IÑIB <Ñ<� ��Ñ�< IÑ<I <Ñ<" "Ñ'�
�" T�U K6V BÑB" �LÑ<B IÑ�< <Ñ�� 'Ñ�� ��ÑBL �LÑB� IÑ�' <ÑBB �LÑ<< IÑ�� <Ñ�� "ÑI<
�' =�* [@Z6: "Ñ�� �Ñ"I LÑ"� �Ñ�� �ÑL� �Ñ'L �ÑL< �Ñ�� �Ñ<� �Ñ"B LÑ�I �Ñ�L LÑB'
�< (N* +,-X/0/ 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�B (D) �. 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�I D)U ��def �Ñ�B �Ñ"I �Ñ<B �Ñ<� LÑI" "Ñ"' �Ñ�B �Ñ�L �Ñ�� �Ñ"B �Ñ<� �Ñ"I LÑBL
�L )g� hPijk�����def� �Ñ�� �ÑLI ÐLÑI< Ð�Ñ"' Ð�ÑIL �ÑI� LÑ�' ÐLÑLI ÐLÑ"� �ÑLB Ð�ÑL� Ð�Ñ'" Ð�ÑL�
�� �gN iQ/ ÐLÑL� ÐLÑ"B Ð�Ñ�� Ð"Ñ�� Ð�ÑIL LÑ�� Ð�ÑB< Ð�Ñ"� Ð�Ñ�< ÐLÑ"I Ð�Ñ�L Ð"Ñ�B Ð"ÑLI
�� (Ng lmnoFpq���iQ/� 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�� *r� />@:�stZuX� IÑ'� ��Ñ�' ��Ñ"B ��ÑI� ��ÑI� ��Ñ�� ��ÑL� ��Ñ<L ��Ñ'� ��Ñ�" ��Ñ"� ��ÑB� ��Ñ<<
�� gN* /v@:wx� �ÑIB �ÑIB �Ñ�" �Ñ�' �Ñ"" "ÑB" �Ñ�< �Ñ<� �ÑL" �ÑI< �Ñ�� �ÑL' �Ñ��
�" �*� :Gy "Ñ�� "Ñ�� �Ñ'" �Ñ�� LÑ�" 'Ñ�� �ÑI� �Ñ<� �Ñ"� "Ñ�� �Ñ'� �Ñ�� LÑL�
�' D)( vzQ{ <Ñ�� BÑ�� <ÑL� �ÑI" �Ñ�B IÑ�� BÑ<L 'ÑB< "Ñ�L BÑ�I 'ÑI< �ÑBL �Ñ�L
�< (�* +,-1| 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�B (�D +,-�| 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�I 
)� }8P <Ñ<� BÑ�L <ÑI� <ÑL� 'Ñ�L IÑ�� IÑ"� BÑBB <ÑI" BÑ�B <ÑB< 'ÑBI 'ÑL�
�L � = ~@ <Ñ�� <Ñ�' �Ñ<� �Ñ'< �ÑLB BÑ�B 'Ñ�� �Ñ�L �Ñ'I <Ñ�" �Ñ'B �Ñ"' LÑI"
�� (*
 +,-X|�f 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<
�� N*) X|.f <Ñ�� <Ñ<< 'Ñ"' "Ñ�� �Ñ�� BÑB� BÑ�� 'ÑIL �ÑI� <Ñ<" 'Ñ"� �ÑIB �ÑL�
�� *gN ;P[FZ@/ "Ñ<� "Ñ�L �ÑL" �Ñ�L �ÑL� 'Ñ�< �Ñ�� �ÑI� �Ñ�� "Ñ�I �ÑL� �Ñ�� �ÑIL
�� ��= �cP0PZ6V 'ÑLB "Ñ�I �ÑI� �Ñ�� �Ñ�L 'Ñ�' �Ñ�L �Ñ<< �Ñ'� "Ñ�B �ÑB< �Ñ�� �ÑL'
�" (�� +,-�� 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ'� 'Ñ�< �ÑI< �Ñ�L 'Ñ'� �Ñ<" �Ñ�< �Ñ"<

�� �� ���	

EP[ZK64]V8ÁP[ tKÁP[ iPÁP[

 
 
Y­®¯°l¢��� Ü dSHR_SkLab (%öEF�#Ò�ÓHEF"� Üî�) 

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

� �*
 ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
� ��� ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
� 
�� Å�� LÑ'� LÑ'L LÑ"� LÑ'L LÑ�< LÑ�' LÑ�� LÑ�� LÑ�' LÑ�L LÑ�' ÐLÑ��
�  �! ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
" #$� ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
' ()* Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
< 
 = Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
B C�D Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
I # * Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��

�L DMN Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
�� N!
 ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑL"
�� TU� Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑL"
�� (N) Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� _!U Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑL"
�" T�U Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑL"
�' =�* Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑL"
�< (N* Å+,-/0/Ô¿� LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�B (D) Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�I D)U ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
�L )g� ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑ�'
�� �gN ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑ�'
�� (Ng Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� *r� Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� gN* ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑL"
�" �*� ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑL"
�' D)( Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
�< (�* Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�B (�D Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
�I 
)� Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�L � = Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� (*
 Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� N*) Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' LÑ�'
�� *gN ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� LÑ�'
�� ��= ÅÒÓ� LÑ�� LÑ�� LÑ�� LÑ�� LÑLL LÑLL LÑLL LÑLL ÐLÑ�� ÐLÑ�� ÐLÑ�� ÐLÑ��
�" (�� Å+,- LÑ"� LÑ"L LÑ�I LÑ"� LÑ�� LÑ�� LÑ�� LÑ�� LÑLB LÑ�B LÑ�' ÐLÑ��
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Y�­®¯°l�� Ü qo(UnSkLab) = lab - dSHR_SkLab (%) 
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� �*
 Ð�Ñ<" Ð�Ñ�" Ð"Ñ�" Ð�ÑL� Ð�Ñ�� Ð�ÑB� Ð�Ñ"� Ð�ÑBI Ð�Ñ�� Ð�Ñ<" Ð�Ñ�" Ð"Ñ�" Ð�ÑL� Ð�Ñ�� Ð"Ñ�I Ð�ÑII Ð�Ñ��
� ��� �Ñ<� �Ñ"< �Ñ'< Ð�Ñ<< Ð�ÑB< �Ñ�� �ÑI� ÐLÑ�� Ð�Ñ"' �Ñ<� �Ñ"< �Ñ'< Ð�Ñ<< �Ñ'B �Ñ<" Ð�Ñ<� Ð�ÑBB
� 
�� 'Ñ�< "Ñ�� �Ñ"" ÐLÑ�� LÑL" "Ñ'� �Ñ�< LÑIL �ÑL� 'ÑLL �ÑI" �Ñ�� ÐLÑ"� "ÑLB �Ñ�B ÐLÑ�B LÑ��
�  �! �ÑII "Ñ<I �ÑL� Ð�Ñ�� Ð�Ñ�� 'Ñ'< �Ñ�L ÐLÑL< Ð�ÑI� �ÑII "Ñ<I �ÑL� Ð�Ñ�� "ÑIL �Ñ�� Ð�Ñ�L Ð�Ñ��
" #$� �Ñ<L �ÑI� �Ñ"� �ÑL� LÑ�' �ÑB� �Ñ"" �Ñ�� LÑ'� �Ñ<L �ÑI� �Ñ"� �ÑL� �ÑLL �Ñ'' �Ñ�L LÑ"�
' ()* <Ñ�� <Ñ�' �Ñ<� �Ñ'< �ÑLB <ÑI� "Ñ<� �ÑI� �Ñ�B 'ÑB� <Ñ�� �Ñ�L �Ñ�" <Ñ�B �Ñ"L �Ñ�� LÑ<I
< 
 = 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
B C�D �LÑ"� ��Ñ"L ��ÑLI IÑ�" BÑ�" ��ÑL� ��Ñ�< �LÑ"� IÑ"L �LÑ�� ��Ñ�< �LÑ<B BÑB� ��Ñ�� �LÑB' BÑB< BÑ��
I # * �LÑ"L ��Ñ�� <Ñ<< �ÑB' �Ñ"< ��ÑL� IÑL� 'Ñ�I �Ñ<� �LÑ�I ��ÑLL <Ñ�' �Ñ"� ��Ñ�B <Ñ"" �Ñ"� �Ñ�B
�L DMN 'Ñ�L �Ñ'� �Ñ�B LÑ�� ÐLÑ'" "ÑL< �Ñ�L �Ñ"" LÑ�" "ÑII �Ñ�B �ÑB< LÑ�� �Ñ"� �ÑI" LÑ�B ÐLÑ'"
�� N!
 �LÑ�' ��ÑI� IÑ�� <Ñ"� "Ñ<" ��Ñ�� �LÑ�I BÑBB 'ÑI� IÑB" ��Ñ"B BÑBL <Ñ�I ��ÑB� BÑBB <Ñ�� "Ñ<L
�� TU� "ÑI� �'ÑI' �Ñ<L Ð�Ñ<B Ð"Ñ�' �<Ñ<� �Ñ<' ÐLÑ�� Ð�ÑI� "ÑI� �'ÑI' �Ñ<L Ð�Ñ<B �<ÑL< �ÑBL Ð�Ñ<� Ð"Ñ��
�� (N) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�� _!U <ÑL� <ÑI� 'ÑI' "ÑB� �ÑI" BÑ�I BÑLB <Ñ�L "Ñ�< 'Ñ<L <Ñ'L 'Ñ'� "Ñ�I <ÑB� 'Ñ<� "Ñ"� �Ñ<�
�" T�U 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�' =�* �LÑ<L ��ÑIL �LÑ�< BÑ�L 'ÑLL ��Ñ�� ��Ñ�' IÑ�I <Ñ�L �LÑ�I ��Ñ"< IÑI" <ÑBB ��Ñ�I IÑ'L <Ñ"I "Ñ"<
�< (N* <Ñ�� <Ñ<< 'Ñ"' "Ñ�� �Ñ�� BÑ�B <Ñ'� 'Ñ�� �Ñ�L <ÑL� <Ñ�� 'Ñ�" �Ñ<I <Ñ'B 'Ñ�� �ÑB� �ÑBB
�B (D) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ<L
�I D)U IÑ'� ��Ñ�' ��Ñ"B ��ÑI� ��ÑI� ��Ñ'B ��Ñ"� ��Ñ�� ��Ñ�� IÑ�� ��ÑI� ��Ñ�' ��Ñ'� ��Ñ�< ��Ñ�" ��Ñ'< ��Ñ'�
�L )g� �ÑIB �ÑIB �Ñ�" �Ñ�' �Ñ"" "Ñ<� �Ñ�� �Ñ"I �ÑI� �ÑIB �ÑIB �Ñ�" �Ñ�' "Ñ�L �Ñ�� �Ñ�I �Ñ�B
�� �gN "Ñ�� "Ñ�� �Ñ'" �Ñ�� LÑ�" 'ÑLI �ÑB� �Ñ'L �Ñ�� "Ñ�� "Ñ�� �Ñ'" �Ñ�� "Ñ�' �Ñ<� �Ñ�" ÐLÑL�
�� (Ng 'ÑLB "Ñ�I �ÑI� �Ñ�� �Ñ�L 'Ñ�� �ÑL< �Ñ'" �Ñ"� 'ÑLB "Ñ�I �ÑI� �Ñ�� "Ñ"� �ÑLL �Ñ�' �Ñ�I
�� *r� <Ñ�� BÑ�� <ÑL� �ÑI" �Ñ�B BÑBB BÑ�L 'Ñ�B �Ñ<I 'ÑBL <ÑIB 'Ñ<� �Ñ'� BÑ�� 'Ñ<I �Ñ'� �Ñ��
�� gN* BÑB" �LÑ<B IÑ�< <Ñ�� 'Ñ�� ��Ñ�< �LÑ�� BÑ<< <Ñ�' BÑ"� �LÑ�" BÑI" <Ñ�� �LÑ'I IÑL� <Ñ�" "ÑI�
�" �*� "Ñ�� �Ñ"I LÑ"� �Ñ�� �ÑL� �ÑL< �Ñ"' �Ñ'� �Ñ�L �ÑB� �Ñ�' LÑ�� �ÑL� �Ñ"L LÑ�� �ÑL" LÑB�
�' D)( 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�< (�* "Ñ<� "Ñ�L �ÑL" �Ñ�L �ÑL� 'ÑL" �Ñ�� �Ñ<B �Ñ�I "Ñ<� "Ñ�L �ÑL" �Ñ�L "Ñ�� �Ñ�� �Ñ�� �Ñ<�
�B (�D 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�I 
)� �Ñ�B �Ñ"I �Ñ<B �Ñ<� LÑI" "Ñ�� �ÑL" �Ñ�B �Ñ�I �Ñ�B �Ñ"I �Ñ<B �Ñ<� �Ñ<� �ÑB� �Ñ<� LÑI�
�L � = �Ñ�� �ÑLI ÐLÑI< Ð�Ñ"' Ð�ÑIL �Ñ<B LÑ�� ÐLÑ�� ÐLÑ'' �Ñ�� �ÑLI ÐLÑI< Ð�Ñ"' �Ñ�� ÐLÑBI Ð�Ñ"� Ð�Ñ�L
�� (*
 ÐLÑL� ÐLÑ"B Ð�Ñ�� Ð"Ñ�� Ð�ÑIL LÑ�I Ð�ÑLL Ð�Ñ'< Ð�Ñ'L ÐLÑL� ÐLÑ"B Ð�Ñ�� Ð"Ñ�� ÐLÑ�' Ð�Ñ�B Ð"Ñ�' Ð"Ñ�"
�� N*) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�� *gN 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ��
�� ��= 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I <Ñ�L "Ñ<' �Ñ�B �Ñ<B "ÑI' 'Ñ�� �Ñ"L �ÑI" 'Ñ"' �Ñ"< �ÑL� �Ñ<L
�" (�� <Ñ<� BÑ�L <ÑI� <ÑL� 'Ñ�L BÑI� IÑL� BÑ�L <Ñ�� <Ñ�� BÑL< <Ñ'� 'Ñ<L BÑ�L <Ñ'B 'Ñ<� "ÑB<

�� ��
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Y­®¯°l�� Ü qo(SkLab) = lab + dSHR_SkLab (%) 

�LL�Ð
�LL"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

�LL"Ð
�L�L

�L�LÐ
�L�"

�L�"Ð
�L�L

�L�LÐ
�L�"

� �*
 Ð�Ñ<" Ð�Ñ�" Ð"Ñ�" Ð�ÑL� Ð�Ñ�� Ð�Ñ"' Ð�Ñ�' Ð�Ñ'� Ð�ÑB' Ð�Ñ<" Ð�Ñ�" Ð"Ñ�" Ð�ÑL� Ð�Ñ"I Ð"Ñ'� Ð�Ñ�� Ð�Ñ�<
� ��� �Ñ<� �Ñ"< �Ñ'< Ð�Ñ<< Ð�ÑB< �Ñ'B �Ñ�I ÐLÑL< Ð�Ñ�� �Ñ<� �Ñ"< �Ñ'< Ð�Ñ<< �Ñ�� �Ñ"L Ð�ÑII Ð"Ñ��
� 
�� 'Ñ�< "Ñ�� �Ñ"" ÐLÑ�� LÑL" 'ÑB< �Ñ"' �ÑIB �Ñ�� 'Ñ<� "Ñ'< �ÑBB LÑ�� "Ñ�� �Ñ'I ÐLÑL' ÐLÑL�
�  �! �ÑII "Ñ<I �ÑL� Ð�Ñ�� Ð�Ñ�� 'ÑI� �Ñ"" LÑ�B Ð�Ñ'I �ÑII "Ñ<I �ÑL� Ð�Ñ�� "Ñ'" �ÑB< Ð�Ñ'" Ð�Ñ�<
" #$� �Ñ<L �ÑI� �Ñ"� �ÑL� LÑ�' �ÑL' �ÑBL �Ñ�I LÑBB �Ñ<L �ÑI� �Ñ"� �ÑL� �Ñ<" �Ñ�� LÑB" LÑ�<
' ()* <Ñ�� <Ñ�' �Ñ<� �Ñ'< �ÑLB IÑL� 'Ñ<� �ÑBI �Ñ�� <Ñ�� <Ñ<I "ÑL� �ÑII <Ñ"� �ÑB' �Ñ<� �Ñ��
< 
 = 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
B C�D �LÑ"� ��Ñ"L ��ÑLI IÑ�" BÑ�" ��ÑL< ��Ñ�< ��Ñ�I �LÑ"� �LÑB� ��ÑB� ��Ñ�� IÑ�< ��Ñ"' ��Ñ�� IÑ�I <ÑI'
I # * �LÑ"L ��Ñ�� <Ñ<< �ÑB' �Ñ"< ��ÑLB �LÑL� <Ñ�< �Ñ<" �LÑB� ��Ñ'' BÑLI "Ñ�B ��Ñ�� <ÑI� �ÑB� �Ñ��
�L DMN 'Ñ�L �Ñ'� �Ñ�B LÑ�� ÐLÑ'" 'Ñ�� �Ñ�L �Ñ"� �Ñ�B 'Ñ'� �ÑI� �Ñ"L LÑ<' �Ñ'B �Ñ�� LÑ�I ÐLÑIL
�� N!
 �LÑ�' ��ÑI� IÑ�� <Ñ"� "Ñ<" ��Ñ"L ��Ñ�L IÑB" <ÑI< �LÑ�< ��Ñ�� IÑ�� <ÑB� ��ÑIB IÑ�� <Ñ"� "Ñ�"
�� TU� "ÑI� �'ÑI' �Ñ<L Ð�Ñ<B Ð"Ñ�' �<ÑI' "ÑL� ÐLÑ�B Ð�Ñ'< "ÑI� �'ÑI' �Ñ<L Ð�Ñ<B �'ÑB� �Ñ"" Ð�ÑI' Ð"Ñ��
�� (N) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�� _!U <ÑL� <ÑI� 'ÑI' "ÑB� �ÑI" IÑ"' IÑLI BÑ�< 'Ñ�I <Ñ�� BÑ�' <Ñ�< 'Ñ�� BÑLL <ÑLB "ÑB� �ÑB�
�" T�U 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�' =�* �LÑ<L ��ÑIL �LÑ�< BÑ�L 'ÑLL ��Ñ�B ��Ñ�' �LÑ�< BÑ�� ��ÑL� ��Ñ�� �LÑ"B BÑ"� ��Ñ"" IÑI< <ÑI� "Ñ'<
�< (N* <Ñ�� <Ñ<< 'Ñ"' "Ñ�� �Ñ�� IÑ�" BÑ'� <Ñ�I "Ñ�� <Ñ'� BÑ�L 'ÑBB "Ñ�� <ÑB� 'Ñ'I "Ñ�� �Ñ�L
�B (D) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ�"
�I D)U IÑ'� ��Ñ�' ��Ñ"B ��ÑI� ��ÑI� ��Ñ<" ��Ñ"� �"Ñ�B �"Ñ�" IÑI" ��Ñ"I ��ÑBI ��Ñ�' ��Ñ�� ��Ñ<� ��ÑII ��ÑI�
�L )g� �ÑIB �ÑIB �Ñ�" �Ñ�' �Ñ"" "ÑI< �Ñ"I �ÑB� �Ñ�< �ÑIB �ÑIB �Ñ�" �Ñ�' �ÑB" �ÑII �ÑI� �Ñ�B
�� �gN "Ñ�� "Ñ�� �Ñ'" �Ñ�� LÑ�" 'Ñ�� �ÑL< �ÑB" �Ñ'< "Ñ�� "Ñ�� �Ñ'" �Ñ�� "Ñ�� �Ñ�I �ÑLL LÑLI
�� (Ng 'ÑLB "Ñ�I �ÑI� �Ñ�� �Ñ�L 'Ñ�B �Ñ�� �ÑIL �Ñ<' 'ÑLB "Ñ�I �ÑI� �Ñ�� "Ñ�' �Ñ<" �ÑL� LÑI�
�� *r� <Ñ�� BÑ�� <ÑL� �ÑI" �Ñ�B IÑI" IÑ�L <Ñ�" "ÑB� <Ñ�� BÑ'� <Ñ�' "Ñ�< BÑ�< <Ñ�" �ÑI' �Ñ�B
�� gN* BÑB" �LÑ<B IÑ�< <Ñ�� 'Ñ�� ��Ñ�� ��Ñ�� IÑ<" BÑ�I IÑ�' ��Ñ�� IÑ"B <Ñ<" �LÑB" IÑ�L <Ñ�' 'ÑL�
�" �*� "Ñ�� �Ñ"I LÑ"� �Ñ�� �ÑL� "Ñ�� �Ñ"< �Ñ'� �Ñ�� "Ñ�� �ÑI� LÑB' �Ñ'" �Ñ'' LÑ'< �Ñ�' LÑI�
�' D)( 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�< (�* "Ñ<� "Ñ�L �ÑL" �Ñ�L �ÑL� 'Ñ�L �Ñ�< �ÑL� �Ñ"� "Ñ<� "Ñ�L �ÑL" �Ñ�L "Ñ�' �ÑBI �Ñ�B �ÑL'
�B (�D 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�I 
)� �Ñ�B �Ñ"I �Ñ<B �Ñ<� LÑI" "Ñ'I �Ñ�L �Ñ�� �Ñ"� �Ñ�B �Ñ"I �Ñ<B �Ñ<� �Ñ�' �Ñ"I �Ñ�< LÑ'<
�L � = �Ñ�� �ÑLI ÐLÑI< Ð�Ñ"' Ð�ÑIL �ÑL� LÑ�I LÑL� ÐLÑ�� �Ñ�� �ÑLI ÐLÑI< Ð�Ñ"' LÑI' Ð�Ñ�� Ð�Ñ<B Ð�ÑBB
�� (*
 ÐLÑL� ÐLÑ"B Ð�Ñ�� Ð"Ñ�� Ð�ÑIL LÑ"� Ð�Ñ<" Ð�Ñ�� Ð�Ñ�" ÐLÑL� ÐLÑ"B Ð�Ñ�� Ð"Ñ�� ÐLÑ<� Ð�Ñ"� Ð"Ñ�� Ð�ÑI�
�� N*) 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�� *gN 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ<�
�� ��= 'Ñ�' 'Ñ'< �ÑB� �Ñ�< �Ñ'I BÑ�' 'Ñ<< "Ñ�' �ÑB� 'Ñ"< <ÑLL "Ñ�� �Ñ"I 'Ñ<� �ÑI� �Ñ�� �Ñ�"
�" (�� <Ñ<� BÑ�L <ÑI� <ÑL� 'Ñ�L IÑI< �LÑL� IÑ�< BÑ�< BÑL� BÑ<� BÑ�" <Ñ�" BÑ�' BÑL" <ÑL" 'Ñ�I
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� �*
 Å�� ��ÑI �Ñ� �Ñ� �Ñ' �Ñ' 'Ñ� <Ñ" "ÑB "ÑL �Ñ� �Ñ� ÐLÑ� Ð�Ñ" Ð�Ñ� Ð�Ñ' Ð"Ñ< Ð'ÑL
� ��� Å+,- �LÑ� ��Ñ� ��ÑI ��ÑI ��ÑI ��ÑB �LÑB �LÑ� �LÑ� �IÑL �<Ñ� �"Ñ" �"Ñ' ��ÑI ��Ñ� ��Ñ� �LÑI
� 
�� Å�� �"Ñ' �IÑB �LÑ" �LÑ" �LÑ" �LÑ" �IÑ" �BÑ� �<ÑB ��Ñ� ��Ñ" �LÑB �IÑB �BÑ< �<ÑB ��Ñ� ��ÑI
�  �! Å+,- ��Ñ< ��Ñ� ��ÑB ��ÑB ��ÑB �LÑ� ��Ñ� ��Ñ< ��Ñ< �'Ñ� �BÑ� �'Ñ" �'Ñ< �LÑI ��Ñ� ��Ñ� ��Ñ'
" #$� Å+,- �IÑ< ��Ñ� ��Ñ� ��Ñ� ��Ñ� ��Ñ� ��Ñ" ��Ñ< ��Ñ< �BÑ� �<ÑI �"Ñ� �"Ñ" �LÑ< �LÑ� IÑL BÑ�
' ()*  Å+,-./0/Ô¿� ��Ñ� ��ÑB ��ÑB ��ÑB ��ÑB ��Ñ< ��Ñ� ��Ñ� �LÑB �BÑ" �BÑ� �BÑ� �<Ñ� ��Ñ' ��Ñ� ��Ñ� ��Ñ�
< 
 =  Å+,-./0/Ô¿� ��Ñ� ��Ñ� �"Ñ� �"Ñ� �"Ñ� �'ÑB �IÑ� �BÑ' �BÑ� �LÑL ��Ñ< ��Ñ� ��Ñ< ��ÑI �'Ñ� ��Ñ� ��Ñ'
B C�D  Å+,-./0/Ô¿� ��Ñ� �<Ñ" ��Ñ� ��Ñ� ��Ñ� �"Ñ" �IÑ� �BÑB �BÑ' ��ÑB �'Ñ� �"ÑB ��ÑI �<Ñ� ��ÑI �LÑI �IÑI
I # *  Å+,-./0/Ô¿� �"Ñ� ��Ñ� �'ÑI �'ÑI �'ÑI �"Ñ� �<Ñ� �'ÑI �'Ñ' �LÑ� ��Ñ� ��ÑB ��Ñ< ��Ñ� �<Ñ" �'Ñ� ��ÑB

�L DMN  Å+,-./0/Ô¿� ��Ñ� �'ÑI �'ÑI �'ÑI �'ÑI �LÑ" �IÑ" �IÑL �BÑ< ��Ñ� ��Ñ' ��Ñ� ��Ñ< �'Ñ" �<Ñ' �'ÑL ��Ñ�
�� N!
 Å+,- ��Ñ' ��Ñ� �"Ñ� �"Ñ� �"Ñ� ��ÑI ��Ñ" ��Ñ� ��ÑL �BÑ" �IÑ� �<Ñ< �<ÑB ��ÑL ��ÑB ��ÑI ��Ñ"
�� TU�  Å+,-./0/Ô¿� ��Ñ" �<ÑI �IÑ� �IÑ� �IÑ� �'ÑB �'ÑB �'Ñ� �"Ñ' �<ÑI �IÑI �IÑ� �<Ñ� �<Ñ� �LÑ� �<ÑI �"Ñ'
�� (N)  Å+,-./0/Ô¿� ��Ñ� �LÑB ��ÑB ��ÑB ��ÑB ��ÑL �"Ñ� ��ÑI ��Ñ' �<Ñ� �LÑI �LÑ� �IÑ� �LÑ" ��Ñ� ��ÑL ��Ñ"
�� _!U  Å+,-./0/Ô¿� ��ÑB ��Ñ� �IÑ� �IÑ� �IÑ� �BÑ� ��Ñ' ��Ñ� ��Ñ< ��Ñ� �BÑL �<Ñ� �"ÑB ��ÑB �IÑI �BÑ� �'Ñ�
�" T�U  Å+,-./0/Ô¿� ��ÑL ��Ñ" ��Ñ" ��Ñ" ��Ñ" �BÑL �<ÑI �<Ñ� �<ÑL �LÑ< ��Ñ� ��Ñ< �LÑ� ��ÑL ��Ñ� ��Ñ" �LÑ"
�' =�*  Å+,-./0/Ô¿� ��Ñ� �"ÑL ��ÑB ��ÑB ��ÑB �'Ñ� ��ÑI ��Ñ' ��Ñ� �LÑI �LÑL �IÑ' �BÑ" ��Ñ< ��Ñ� ��Ñ� ��ÑB
�< (N*  Å+,-./0/Ô¿� ��Ñ� �LÑ� �'ÑI �'ÑI �'ÑI �<ÑL ��ÑL ��Ñ" ��ÑL �IÑ� �'Ñ� �"Ñ" ��ÑI �IÑ< �<Ñ< �"ÑI ��ÑB
�B (D) Å+,- ��Ñ� �'Ñ' �"ÑL �"ÑL �"ÑL �BÑ� �"ÑI �"Ñ� �"Ñ� ��ÑI �LÑI �BÑ' �BÑ< �"ÑI ��Ñ� ��ÑB ��Ñ�
�I D)U Å+,- 'Ñ� IÑ� ��ÑB ��ÑB ��ÑB �BÑL ��Ñ' ��Ñ� ��ÑL ��ÑI �BÑ" �'Ñ< �'ÑB BÑ' ��Ñ� ��ÑL ��Ñ"
�L )g� Å+,- 'Ñ< �Ñ� �Ñ� �Ñ� �Ñ� ��Ñ� ��Ñ< ��Ñ� ��Ñ� BÑ� <ÑB 'ÑL 'Ñ� �ÑB �Ñ< �Ñ' �Ñ�
�� �gN Å+,- �BÑ� �"Ñ� �"Ñ� �"Ñ� �"Ñ� ��Ñ" ��Ñ� ��Ñ' ��Ñ' �IÑB �IÑ" �<ÑI �BÑL ��ÑI ��Ñ< ��ÑB ��Ñ�
�� (Ng Å+,- ��Ñ� �'ÑL �"Ñ< �"Ñ< �"Ñ< �LÑ' �IÑ' �BÑ< �BÑ' ��ÑI ��Ñ� �LÑ� �LÑ� �"Ñ� ��Ñ" ��ÑI ��Ñ�
�� *r� Å+,- �<Ñ� �'ÑI �"ÑL �"ÑL �"ÑL �BÑ� �"Ñ' ��ÑI ��ÑB ��ÑL �LÑ< �BÑ� �BÑ' �'Ñ� ��Ñ� ��ÑI ��Ñ�
�� gN* Å+,- ��Ñ� "Ñ� 'ÑL 'ÑL 'ÑL �"ÑB �'Ñ� �"Ñ' �"Ñ" ��ÑL ��Ñ" IÑ� IÑ" �Ñ' "Ñ� �ÑL �Ñ�
�" �*� Å+,- ��Ñ� <Ñ� <Ñ� <Ñ� <Ñ� �<Ñ� �'ÑB �'Ñ� �'Ñ� ��Ñ< ��Ñ� �LÑ� �LÑ' 'ÑB 'Ñ' "Ñ" "ÑL
�' D)( Å+,- IÑ� �LÑL ��ÑL ��ÑL ��ÑL �LÑI ��Ñ' ��ÑI ��ÑI �"ÑI �<Ñ< �"Ñ� �"Ñ' IÑ� ��Ñ� IÑI IÑ�
�< (�* Å+,- ��Ñ� BÑL ��ÑI ��ÑI ��ÑI �"Ñ� �LÑ� �IÑ< �IÑ' ��ÑI �'ÑB �"Ñ� �"Ñ� <Ñ" ��Ñ� ��Ñ" ��ÑL
�B (�D Å+,- ��Ñ� BÑ" ��Ñ� ��Ñ� ��Ñ� �<ÑB �LÑ" �IÑI �IÑI ��Ñ' �'Ñ� ��Ñ� ��Ñ" BÑL �LÑ< IÑ' IÑ�
�I 
)� Å+,- ��Ñ� �BÑ" �BÑ" �BÑ" �BÑ" ��ÑB ��Ñ� �LÑ� �LÑ� �"Ñ< �"Ñ� ��Ñ' ��ÑB �<Ñ< �<Ñ" �'ÑL �"Ñ�
�L � = Å+,- �IÑL ��Ñ� ��ÑB ��ÑB ��ÑB �"Ñ< �'Ñ< �"ÑI �"ÑI �IÑ' �LÑ< �BÑL �BÑ� ��Ñ" ��ÑB ��Ñ� �LÑ"
�� (*
 Å+,- ��Ñ� BÑ" ��Ñ� ��Ñ� ��Ñ� �BÑ" ��Ñ� �LÑ" �LÑ" ��ÑI �'Ñ' ��Ñ' ��Ñ< <ÑI �LÑ' IÑ" BÑI
�� N*) Å+,- ��Ñ� BÑ" ��Ñ� ��Ñ� ��Ñ� �IÑ" ��Ñ� ��Ñ� ��Ñ� ��Ñ" �<Ñ� ��ÑI �"ÑL <ÑI �LÑ' IÑ� BÑ<
�� *gN Å+,- ��ÑI BÑ� IÑ< IÑ< IÑ< �<Ñ' �BÑ< �BÑ� �BÑ� ��Ñ� ��Ñ" ��Ñ' ��Ñ< <Ñ< BÑI <ÑI <Ñ�
�� ��= Å+,- ��Ñ" 'ÑL <Ñ< <Ñ< <Ñ< �'Ñ� �<Ñ" �'ÑI �'ÑI ��Ñ" ��ÑL �LÑI ��ÑL "Ñ� 'ÑI "Ñ< "Ñ�
�" (�� Å+,- ��Ñ� IÑ� 'ÑB 'ÑB 'ÑB �<Ñ� ��Ñ" ��ÑL ��ÑL ��Ñ' ��ÑL IÑ� IÑ� BÑ' 'Ñ� "Ñ� �ÑI
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� �*
 ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
� ��� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
� 
�� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�  �! ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
" #$� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
' ()* ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
< 
 = ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
B C�D ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
I # * ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'

�L DMN ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� N!
 ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� TU� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� (N) ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� _!U ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�" T�U ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�' =�* ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�< (N* ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�B (D) ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�I D)U ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�L )g� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� �gN ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� (Ng ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� *r� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� gN* ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�" �*� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�' D)( ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�< (�* ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�B (�D ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�I 
)� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�L � = ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� (*
 ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� N*) ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� *gN ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�� ��= ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
�" (�� ÅÙÚÛÜ �"Ñ� �LÑ� �LÑ� �LÑ� �LÑ� ��Ñ� ��ÑI ��Ñ< ��ÑB ��ÑB ��Ñ� ��Ñ� IÑ< IÑB �LÑL BÑ� 'Ñ'
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� �*
 Å�� �ÑB <Ñ� BÑ" 'Ñ' 'Ñ� �LÑ< ��Ñ� �LÑ' �LÑI 'ÑL IÑ' <ÑI <ÑI �Ñ" �Ñ" �Ñ� "Ñ'
� ��� ÅÒÓ� <ÑL �BÑ" �<Ñ� �IÑ� �LÑI �<ÑB �<Ñ� �LÑI �<Ñ' �"Ñ" �IÑB ��ÑI �<Ñ� 'Ñ" IÑ� ��Ñ� �IÑ�
� 
�� Å+,- �LÑ" �IÑ< ��Ñ< ��Ñ< ��Ñ' �IÑ< "�Ñ" "BÑ� '�Ñ" �'Ñ� �"Ñ' �IÑL "�Ñ� �'ÑB ��ÑB �'Ñ� ��ÑB
�  �! ÅÒÓ� <ÑB ��ÑI �<Ñ� �IÑ� �LÑ� �IÑ� �'Ñ< ��ÑL �'Ñ� �LÑB �IÑ" ��Ñ� �'Ñ� �Ñ" IÑ� ��Ñ� �BÑ"
" #$� ÅÒÓ� �LÑL �'Ñ� �'Ñ� �'Ñ' �'ÑI ��Ñ� �"Ñ� �'Ñ' �LÑ" ��Ñ" �BÑ" �IÑB ��ÑL "Ñ< BÑ< �LÑ� �"Ñ'
' ()* Å+,- �ÑL ��Ñ� �BÑ< �IÑ< �LÑ� �LÑ� ��ÑI �"Ñ' �BÑ� �IÑ" �LÑL ��Ñ' ��Ñ� ��Ñ< ��Ñ� �'ÑL �IÑ�
< 
 = Å+,- �Ñ� ��Ñ� �'ÑB �<ÑB �BÑ' �"Ñ� ��Ñ" ��Ñ� �'ÑL ��Ñ� �<ÑI �IÑ" ��Ñ� BÑ� ��ÑI ��Ñ" �<ÑB
B C�D Å+,- <Ñ� �IÑ� �'Ñ� �<Ñ" �BÑ" ��ÑL ��Ñ� �"Ñ< �IÑI �<Ñ' �<ÑI �LÑ� ��ÑB ��ÑI �LÑ� ��Ñ� �<Ñ�
I # * Å+,- "Ñ� �'ÑB �LÑ' ��Ñ� ��Ñ< ��ÑL �'Ñ� �<Ñ' �LÑ� �"Ñ� ��ÑI ��Ñ� ��ÑI ��Ñ� �"ÑB �<Ñ� �LÑB

�L DMN Å+,- "Ñ� �<Ñ" �IÑ� �LÑL ��ÑL ��ÑI ��Ñ� �'ÑL �IÑ� �'Ñ� �LÑ� ��ÑI ��Ñ� ��ÑB ��Ñ' �'Ñ� �LÑ�
�� N!
 ÅÒÓ� BÑ� ��Ñ" �IÑ� ��Ñ� ��ÑB �<Ñ� �IÑB �"Ñ� ��ÑI IÑ' ��Ñ< �'Ñ� �LÑI �ÑL �LÑ� ��ÑB ��ÑI
�� TU� Å+,- "Ñ' �LÑ� ��Ñ� ��ÑL ��ÑI �"Ñ� �BÑ' �IÑI ��Ñ� �BÑ' ��ÑI �"Ñ� �<Ñ� ��Ñ< �<Ñ� �BÑ< ��ÑI
�� (N) Å+,- �Ñ� ��ÑL �'Ñ' �<Ñ� �<Ñ< �"ÑL ��Ñ� ��Ñ" ��Ñ< ��ÑL �<Ñ' �BÑI �LÑ� BÑ� ��Ñ< ��Ñ� �<ÑL
�� _!U Å+,- <Ñ" ��Ñ� ��Ñ� �'ÑL �<Ñ< �<ÑB �LÑI ��ÑB �BÑB ��ÑL �"ÑB �BÑ" ��ÑB IÑ' �BÑ' ��Ñ� �'Ñ'
�" T�U Å+,- ��Ñ' �<ÑL �IÑ' �LÑI ��ÑI ��ÑB �<Ñ< �LÑ� ��Ñ' ��ÑB ��Ñ" ��ÑB �'Ñ< �BÑ� ��Ñ< �"Ñ� �LÑ'
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