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Re-evaluation of China's Position in International Division 

from the Dual Perspective of Technological Sophistication and 

Domestic Value Added of Exports�

 
Abstract: Reasonable evaluation of China's current position in international division 

is the basis for judging China's export strengths and weaknesses as well as improving its 
position. This paper constructs a new index of position in international division 
possessing both product and domestic value added attributes by integrating technological 
sophistication and domestic value added of exports. Then, it constructs a theoretical 
model understanding the differences of positions in international division based on input-
output framework, and re-evaluates China's position in international division. The result 
reveals that: (1) China is one of economies possessing relatively lower positions in 
international division when considering services exports; Asian emerging economies' 
positions in international division are generally not high; developed and resource-rich 
economies have relatively higher positions. (2) From the year of 1995 to 2009, the 
differences of positions between China and US, India, Brazil have widened, while the 
difference between China and Germany is relatively stable, and the difference between 
China and Japan has been reduced. (3) The main reason for China's position in 
international division falling behind representative economies is the export structure 
effect which is due to China's relatively low ratio of services export, and the effect of 
domestic value added is increasing. (4) The evolution of China's position is mainly due 
to industry attribute effect and the effect of domestic value added, and the export structure 
effect is very low. Therefore, upgrading export structure and enhancing domestic value 
added ratio are two important ways for China to improve its position in international 
division. 

Key words: global value chains; position in international division; export structure; 
domestic value added ratio 
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ƇƁŴÇ � lŴÇ - RhĄǶǕƎȏçc½V$-3+4Dl$-3+4M˄Ŗ¨ŴÇ - Èm�

Ȉ˄$-3+4D < $-3+4Mˁ�
Ŗ¨�ghĄŴÇ � lŴÇ - RËÒc½V˅�

'GI
*G

= NGF
I

NGF
I ONGF

H ˄'GH
*G

= NGF
H

NGF
I ONGF

H ʾ
ʿ�

'FI
*F

= NFG
I

NFG
I ONFG

H O'FG
HIO'FG

HH˄'FH
*F

= NFG
H O'FG

HIO'FG
HH

NFG
I ONFG

H O'FG
HIO'FG

HHʾ�ʿ�

ǒvfĻņhgi � lgi � ĶkRgǫcìjñŤĪ˅�

!"#$C =
NGF
I

NGF
I ONGF

H +",-CD$-3+4D +
NGF
H

NGF
I ONGF

H +",-CM$-3+4Mʾ�ʿ�

!"#$L =
NFG
I

NFG
I ONFG

H O'FG
HIO'FG

HH $-3+4D +
NFG
H O'FG

HIO'FG
HH

NFG
I ONFG

H O'FG
HIO'FG

HH $-3+4Mʾ
ʿ�

TȊ@š˄kǁjgi � RcìjñCƞ¨kůgi �˄Ħ!"#$C < !"#$LˁÐÀŮʾ�ʿ
lʾ
ʿvfhh˄a�CȄ¨�>�©Rå¹˅ʾ �ʿgi � ;�ȈŴÇ - cRhĄËÒƞ¨
gi �˂ʾ �ʿgi � ;ŴÇ � lŴÇ - cRgô ¸ƐȗCƞ¨gi �ˁ�

nr˄ǆǅcǿcɱ˄kǁjgi � ;gǫcìjñcǻıkůgi � R�Ů<��˅
ʾ�ʿĮŃ�ȈŴÇRhĄËÒ˂ʾ �ʿĮŃ°<hĄŴÇɜÓV�ȈŴÇRgô ¸Ɛȗˁa
���ŮȢmkůgi � RgǫcìjñɣqǐľˁÅV�´wƸj˄kǁjgi_Íªs
�Ea�{˄Ħ_ÍÌ�ǂɳk¶Ro�[Ŵ�ȈŴÇˁ;�ūĭƐȫcìơƸp˄T>�
´RĊƲV˄ŦîZɨØĭƐȫˀÙĄj¥Ç@[Ŵ�ȈŴÇ˄Ďsgô ¸Ɛȗe8Ǎp
ȇˁŅzîZżj�ˀǶǕèʗ��Ů@ɟ¯gôĭƐȫ˄ĮŃhĄÇjRgô ¸Ɛȗˁ
;aTZƦj˄kǁjgiRgǫcìjñTE8ǍĮŃˁ�
 

� /-4:�,85(�

;ÐÃŉcǖ¨ōØŴhʫțcɱÌgǫcìjñRg½ǎȮ@ȄƖkǁjgiǻık
ůgigǫcìjñR�Ů�z˄¦¢yÆÐ�ƩȧȑRƭçĻņjgƖÓygiRgǫc
ìjñ˄fƖjg»ĺÎÉgigǫcìjñǎȮR@Ȅˁ�z˄¦¢ȧȑjgk¶gǫc
ìjñRÔʘˁ�

¦¢�ƩȧȑĖCvERĪǅĥɿĶg=Ȣ 1�7ˀĶgŴÇǹ�hĄƐˀĶgŴÇǹ�
gô ¸ƐȗˁÓjĶg=Ȣ 1�7 @k 7��
��˄îZĶ�ȵÖ 1�7 l=ĄĻņThˁ1�7
ǆǅ[ŴêĻņ˄þǤǖ¨ ���
 t8Ô|øĭˁm¨ŴÇRƻcƦç˄cǔãƻ˄ĻņTh
RŴÇǶǕƎȏçãſǼ˄Ë�ȧȑhĄǶǕƎȏçĸhĄǶǕȜëR¢ɭǀiĩv 29 ƨ
ñňĪǅ˄ŴÇ�ǔiů 
��� ɗ�ʾ2 1LG HH �˄����˂Ʉʥʻ�˄����ʿˁ Ŗ¨¦¢yC
¼TÈÿŴÇǹ�R ���8˄�ĻņŴÇ ���8 ĖCĶŴÇRōØŴhóɣ˄¦¢uoǆǅ
®<RōØŴhĪǅʊ@Ǽ²ŴÇǹ�ˁ�

Ŝ­ĩvǀiRgi¥ōØŴhĪǅʊĸʉĹ ¸ƐĪǅʊVȘʅƂƵpkR �36� Ī
ǅʊl 60.� ��6 pkR �C�� Īǅʊˁa�dĪǅʊȢIĥɿȼČˀìČlćƟČ˄ÈË
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�C�� ĪǅʊR �
 �ŴČ˄�36� ĪǅʊƮ<RŴČ�ǔ�iʾ%
 �ʿˁ �C�� ĪǅʊRtń
8Ōœ˄�36� ĪǅʊǒƮ<Ōœs¥RŽŕʾ���
4���� tʿˁ ÅV˄�C�� ĪǅʊRTdŽ
ŕVĥȜR�ȵÖĪŜ�i˄n 
� >�ȵÖ˄Ój 60.� gi %	 >ˀŒ 60.� gi �� >ˁ
� �36� ĪǅʊR�ȵÖĪŜV 	� >ˁǋ�˄giĪŜR il<ś¨ŴÇǶǕƎȏçRĻ
ņęç˄l�<ś¨ʭưjg;ÄæcRcìjñˁʌ÷ƍɏ˄�36� ĪǅʊŴČ�ǔR 
iþ`<iE�ǋĮŃĻņó�Rjť˄� �C�� ĪǅʊgiĪŜR iǒ�<ś¨ɾ½j
gRgǫcìjñ˄¦¢ĩv �C�� Īǅʊˁ
�

ƌŢ¦¢ĩvRŴČǹ�ǀɫ˄ÅV�<¢ɭȧȑhĄǶǕƎȏçs�CĩvƼüŴÇ
Īǅ˄´ǫȧȑRVĝƉČʾìČʿgǫcìjñ˄ǀáÑķćƟČ˄¹Ď¦¢��Čǹ©
Rȧȑ<Ƶ¨�¸�©jÃĢjgRhĄjñˁ�ɎǞ˄m¨jg@š˄ĝƉČhĄȆǯ®�
Ƙƃd˄�iĖCÑķRVƍɏćƟČ�z��ČRhĄjñˁ�

ƪè˄nWĩĶtńgǫcìjñÙ�s¥cRËǀ˄StÆŴÇǶǕƎȏçÙ�WƯ
ſİ˄ĩƯſİzRŴÇǶǕƎȏçRƊ¥V 0, 1 ˁƯſİ�ê�pʾɄʥʻ�˄����ʿ˅ �

$-3+4.
QRS = TUVWX)YTUVWXZ[\

TUVWXZ]^YTUVWXZ[\
ʾ�ʿ�

¹Ď˄¦¢ĻņThRgǫcìjñŤĪlÆñ¨ � l � �¥˄ĕŤĪã�˄Î�Tg
Rgǫcìjñã�ˁ�
 

� ���K�% �?H�A7�&)4:�

;¦Ł˄StŚŦ�hjglÄæ�C�ȵÖgǫcìjñRƕɮó�˂�zɠȑjg
lĺÎÉgigǫcìjñǎȮR@Ȅ˄þÆ@ȄƊcngô ¸ƐųÿlhĄóɣųÿˁ�

ʾTʿŴČǶǕƎȏç�
;ħvÀŮʾ�ʿĻņgǫcìjñŤĪs˄�CRÔëVgô ¸ƐȗlŴČǶǕƎ

ȏçˁm¨gô ¸ƐȗRȧȑ˄ȱ¯Ēlĉźʾ���	ʿ®�ĩv �C�� ĪǅʊÙ�WȎƻc
ɱ˄¦¢8«íÜcɱˁp©˄StƓCcɱTpĻņThRŴČǶǕƎȏçʾÎ �ʿˁ �

Ŗ¨;ɣƛŴČǶǕƎȏçs˄mÓÙ�WƯſİĜÃ˄ŴČǶǕƎȏçŤƯRÕƐƊ
¥V �4�ˁĻņó�Î�˄ĘɨČRǶǕƎȏçe�˄�CVŖ¨kůgiĘɨČËǀŽŕ
ǀnƗh˄ĕŴČRŤƯk�A�ˁƪè˄ÓyćƟČlȒǳŷ<ǀ�RǶǕƎȏçˁȼǴ
ʬʛČRǶǕƎȏçeƞ˄alStRč�Èʓ˄ƈzgiTȊeŦkǁa¾ŴČˁɂʲČ
ŷ<Ǩ�¨ĘɨČRǶǕƎȏç˄avo<¾ÍfÃĢ˄Å´ǫc˄ŨiƂȄȰǇR^gî
ZkǁɂʲČhĄƂȄÇťØků�ȵÖ�ƣ˄�jäjƊRŴŪgˁĝƉČjǶǕƎȏç
																																																													
				8	¹åē�ÝŢ9ğ TiVAÖÏ¬ŷä WIODÖÏ¬�%��ýſ¹Ĺ�18į%�| 35į%�©ćëáå
�t�·ē��ùëŰŶ 100į%�ģ�]>Æ�ġËE%OÖÏ¬�TŌáåÑgĪĲŭƃ�T­ŧ9ğ
ŸįŰŶ 100įģÖÏ¬�!����ë�KØė(Wğ�Ö%�ĪĲÊñ�ó¯��ÈŇ|ƄĬ	2013

�ĪĲì^�Êñ�ó¯ß(ňŕ 9į%�� 

9	�ZŽ�|ì^�Ô��ůŹŗĪĲäsĜģ���Êñ�ó¯ģ÷±äÍnŴ��Jë”ų0bģ
%�Êñ�ó¯èƙ��Őŉş�ì^�Êñ�ó¯èƙ�än ���OpŁ÷0dģÛv�ŉ���#

��ģ�ƌP¢�5ŉş�¤ëØė((ňŕZŽ�ä��ģ�­ŧňŕcxì^�Opģ×7Op�5�

ÈŇ	2012
ĪĲ ��ì^�ģOpÊñ�ó¯mI��ƌ�ģ�5�4ä©ćëňŕFě->ƆP¢¸
´� 
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eƞRVʔȶˀƀɵlƜǔŴČ˂ǶǕƎȏçǀ�RV�ʪƁƅlŐîƁƅ˄ětį¨ĝƉ
ČjR�ȈŴČˁƛɽČRǶǕƎȏçþ8�ˁ�

ŖĎv¿˄;ġƷRcìơƸp˄��8ƫ;�ūĭƐȫcì˄ǒTgvfîZhĄ}
ǔŴČ¼Tǀ�Rgǫcìjñ˅ʾ �ʿkǁɂʲČ˂ʾ �ʿkǁĝƉČjR�ȈŴČ��ʪl
ŐîƁƅ˂ʾ %ʿkǁćƟČjRĘɨČˁŖ¨ĘɨČRǶǕƎȏçe�˄ŷ<ǀĆĘɨČR
kůgigǫjñe�ˁkǁɂʲČl�ȈĝƉČgiRcìjñǒ8Ècpˁ�

ÅV˄;�ūĭƐȫcìơƸp˄m¨ăckǁjgi�ƒ˄��ǂŞ¸ìʉĹkǁb
ĆdRĝƉČ˄Ŗ¨ĝƉČRgô ¸Ɛȗţţǀƞ˄ǒĕgRgǫcìjñþ8T²�ˁ
jgRwǃlĎǔǩ˄nr´ǫcjgRgǫcìjñ�ģð˃p©mĎÙ�ƕɮˁ�

�
Î ��ŴČǶǕƎȏç�

ŴČ� ���
� ����� ���
� ����� ŴČ� ���
� ����� ���
� �����
ȼǴʬʛČ� �� �� ����
� �� ŐîƁƅ� ��
��� ��%��� ��%

� ��%		�

ɂʲČ� ���

� ��
�%� ��
��� ��
��� ÓyĝƉČ� ��%��� ����	� ���	
� ���	
�
ŏÇȣƽȖǗČ�

��%��� ���
�� ����
� ����	�
§�ʏ³Ɩ¤ȹ

ÿ� ��%
�� ����
� ��	��� ��	���
ʔȶƀɵƜǔ� ���
�� ����	� �� ����
� ƛɽČ� ����	� ���	
� ���%�� ����%�

ƄĝÇlȴĝÇ� ��	��� ���
�� ��%��� ���

� ȾkɑșƥȣČ� ��	�
� ����%� ��%�
� ��%�%�
İ�ĝÇ�

��	�%� ��%	
� ��%�
� ��	�
�
ħȸɓǵȲ§î

Ȼ� ��	
�� ��%��� ��	��� ��	���
ĘįĝÇ� ��	%
� ����
� ����
� ��%%�� ĘɨČ� �� �� �� ��
�ʪƁƅ� ���%	� ��	��� ��	�%� ��	��� ƢČćƟ� ��
	�� ��
��� ��
%
� ��
	
�

§³lú�Ɓƅ� ��

�� ��%%�� ����%� ���	%� ÓyćƟČ� ������ ��%�
� ��%
�� ��	
��
�

ʾÁʿÄæ�C�ȵÖgǫcìjñRƕɮó��
ƕɮó�Î�˄���
 tˀ���� tˀ���
 tˀ���
 tl ���� tjgRgǫcìjñī±

c½V %� ñˀ	� ñˀ
	 ñˀ	� ñˀ
	 ñˁŖ¨ī±ã�ÎŰjgRgǫcìjñãƞ˄_
ǋ�˄���
4���
 tjgRgǫcìjñī±ã@ãŞz˄Ðj�ñǭȳİEenƈzRj
ñ�ƣ˂ĎzE ���� tjgRjñTčËǀƈz˄Ǩ�¨ʺʸʤlãŘˁaÎ�˄���
 tz˄
Ǚ�jgRhĄâɪTčoŸ ¯˄;Äæj±ƣ­ʴ˄ÅVjgRgǫcìjñýVTč
;pȇ˄Ŝ­�ƒ˄jgRgǫcìjñĜ¨enƈzRñǭˁ�
�

Î %�Äæ�C�ȵÖgǫcìjñ�
gi� ���
� ����� ���
� ���
� ����� gi� ���
� ����� ���
� ���
� �����
Ȕğ� ����
� ��	��� ��	�
� ��		
� ��	
%� £dś� ��%	�� ���%�� ���%
� ����%� ������
Ɣg� ��	��� ��%��� ��%
�� ��	��� ��	��� êg� ��%��� ���
�� ����	� ����
� ����
�

ʡȱǮ� ��			� ��%��� ��%��� ��%��� ��%�
� ʁȤ� ������ ������ ���%
� ���	�� ���	
�
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ʍdśȀ� ��	�
� ���
	� ��%��� ��%
�� ��%��� ɯɲȪ� ���
�� ����
� ���%�� ���%
� ���	%�
|g� ��	

� ��%�
� ��%%�� ��%	
� ��%
�� Ǡǆʵ� ��%%
� ���%�� ���%
� ����%� ���%��

jgŬȥ� ��%��� ������ ��%%�� ��%
�� ��%	�� ʀÛƾ� ��%	�� ����%� ���%%� ���	
� ���%	�
ŘŒ� ��	��� ��%��� ��%�%� ������ ��%%�� m¸ʒ� ������ ���
�� ������ ������ ������

¸ŀd� ��%
�� ���	%� ���

� ��%��� ��%�
� Ɔ@ÛȀ� ���
�� ���
�� ������ ����
� ����
�
ÛłȪ� ��%��� ���
�� ������ ��%��� ��%�	� Ǔg� ��%%�� ����	� ����%� ������ ����
�
r¦� ��
�%� ��%�%� ������ ����
� ����
� ɩɃɛ� ����
� ���	�� ���

� ���
%� ������
ȡǽ� ��%��� ���	
� ������ ����
� ����%� jgŶɞ� ���
%� ����	� ���
�� ����	� ���
��
ǈÛ� ��%
	� ���	�� ������ ����%� ���
	� ɉg� ���

� ����	� ����
� ������ ����
�
ǜg� ��	��� ����	� ������ ���
�� ���
%� jg� ��%�
� ����	� ������ ���
�� ����%�
ȡç� ����	� ������ ������ ����
� ���
�� ãŘ� ���

� ������ ����%� ���	%� ������
����ķ˅ǆǅ ���� tgǫcìjñŤĪŖ�Eƞīƣˁ�

�
Ŗ¨�ȵÖĪŜǀi˄Î % ǨƣhW �
 >ĺÎÉgiRgǫcìjñŤĪˁÐjvfh

h˅ʾ �ʿƔgˀ|gˀ¸ŀdˀr¦ˀǜg�kůgiŷ<ǀ�Rgǫcìjñˁʾ �ʿȔğ
ǠƚʣˀʡȱǮˀŘŒˀǈÛ�k�ƂȄËǀȰǇRgilŷ<ǀ�Rgǫcìjñˁʾ %ʿ
Ęʢgij˄ʡȱǮˀŘŒˀǈÛˀȡç�gRgǫcìjñI�ǋ�¨jg˄Ǩ<T>ɬ
è˄ǡĐtń ���
 tjgRgǫcìjñ�¨ȡçˁʾ 	ʿȀɇmǊ�ȵÖRgǫcìjñȒ
ǳ8�˄Ǒȡǽlȡçjñǀ�è˄m¸ʒˀƆ@ÛȀˀǓgˀɩɃɛˀjgŶɞˀɉgˀ
jgˀãŘ��ȵÖgǫcìjñȢį¨ǀƞR�ƣˁ�

ȱ¯Ēlĉźʾ���	ʿŇn ���8 l=Ȣ 1�7 þ8ƫ;Ƨ�ēűRÑļ˄nr˄gǫ
cìjñŤĪl�ȵkǁ¤ąVȂƫ;Ƨ�ŝÉÑļð˃St;ĎÙ�ǡťRcɱ˄fřu
�¦¢ɣƛgǫcìjñŤĪÈË ���8 R÷ÃÉˁnşǑÈȐĚǸRÑļ˄é � �hW
���
 tˀ���� tˀ���
 tˀ���
 t=Ȣ 1�7 ƖÈÿʶzûgǫcìjñRȍ{é˄Ðé �
vfhh˄Ņ~=Ȣ 1�7 R ¸˄gǫcìjñŤĪlÈÿĮ�ˁŹÖ�ƒ˄ÁĳÎ�hē
űɺ RÑļˁº�˄ayĖCÙTťĴØRcɱ˄ƋŎzœȧȑˁ���

																																																													
10	�ƌ���Fě->ƆP¢ŋç��Êñ�ó¯|�K�]>ĘģńĒ��ä�JëhũÁ�kÝĉ

—ÏÍûģƙ6Źŗ0_ģŤ-���Jë|ŀĎn ă§ģļÁHĺ�)ŉ¹ƑŹŗÕĶŤ-��ä�#

þ�ðØ÷±ģtßcxÊñ�ó¯|�K�]>ĘģÚÍû©�JëC�ģ|'� GDPģļÁHĺ��
þ�� 1 ĭģŸįļÁHĺŨá��Őŉş��ƌP¢�5ƐĩŀĎn ŉÑg�q,Ïþè��â�V
Ù��P¢�5äw|n ƊÿĦys�	
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� 1 
! GDP��K�% �?.<� 

 

ʾ}ʿjglĺÎÉgigǫcìjñǎȮR@Ȅ�
l 8I"KCEʾ����ʿƤTRjghĄǶǕƎȏçZ�ÈË˄¦¢ǩǱɻØWƪT>ƬȈ˄

ĦjggǫcìjñZƞˁ��nĎ˄Ʈ<uć�R�êVɠȑjggǫcìjñZƞRǆȄˁ
ǆǅStmgǫcìjñŤƯRɣƛ�êfƖǖ¨ōØŴhʫțRÃŉcɱ˄;ğ²tń˄
jglÓy�ȵÖgǫcìjñǎȮR@Ȅ�C<�>˅gô ¸ƐȗRǎȮlhĄĶŴČ
ËÒRǎȮˁStÆa�>ǎȮ@Ȅc½ũ±ngô ¸ƐųÿlhĄóɣųÿˁp©îZ
ÀŮʾ��ʿÆa�>ųÿcĢh@˅�

!"#$_`%ab − !"#$cd`ef =

g.,cd`ef+",-.,_`%ab$-3+4. − g.,cd`ef+",-.,cd`ef$-3+4..

gô ¸ƐųÿʾhijklCʿ

+

g.,_`%ab+",-.,_`%ab$-3+4. − g.,cd`ef+",-.,_`%ab$-3+4..

hĄóɣųÿʾlmlCʿ

=

																																																													
11	ƓŚĊÄģä�Ġ#ðØŷňŕ ì^�Op�ňŕY��ì^�Op”ƂŶ6ģ!�����ƌP

¢×7�5Ŷ6©�+'Ãš�	
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g.,_`%ab+",-.,_`%ab$-3+4. − g.,_`%ab+",-.,cd`ef$-3+4..

gô ¸ƐųÿʾhijklLʿ

+

g.,_`%ab+",-.,cd`ef$-3+4. − g.,cd`ef+",-.,cd`ef$-3+4..

hĄóɣųÿʾlmlLʿ

ʾ��ʿ�

Ój˄!"#$_`%abl!"#$cd`efc½ŤjglÓygiRgǫcìjñŤĪ˄K VĶŴČh
ĄɥËˁ¡TǉVgô ¸Ɛųÿ˄¡ÁǉVhĄóɣųÿˁǆǅóɣcĢcɱʾ90K1!01K )�
�#!IG-ILC0CIH��H )PLCL˄9��ʿ�êRŊg˄Ďsƫ;��cĢ�ê˄l®<¢ɭǔǩ˄S
tÕÁĳRąȢƐˁ�

;Ļņh��ųÿz˄ǆǅa��ųÿɥgǫcìjñǎȮRËÒvfĻņhÁĳRʩ
ɭçˁp©fĺÎÉgi|gˀr¦ˀǜgˀȡçlǈÛnɬÙ�g½ǎȮcɱˁÓj˄|
gˀr¦ˀǜgį¨kůgijRĺÎÉ�ȵÖ˄ȡçlǈÛǒVmǊ�ȵÖRĺÎˁ�

���jgl|gRǎȮ�
���
4���� t˄jggǫcìjñȢƞ¨|g˄ǤƈzƦçɷť d˄ƈzƦçÐ ���


tR ���%
 ʎdE ���� tR ���
	ˁcĢó�Î�˄a�ǎȮ�C@Ȅ¨hĄóɣųÿ˄ÅV
gô ¸ƐųÿRʩɭç;8ǍcŃˁau�˄jgRhĄóɣl|gÈË˄yĖCǀiű
ŹlŽİ˄ĖCĮŃ;�ȈĝƉČlćƟČRËÒˁT>ǋ�Ĺ¿RɬdV˄|gRĘɨć
ƟČĒĒòŦ¨jgˁªs˄jghĄŴČRgô ¸Ɛȗl|gRǎȯɷťƚd˄ã@ã
ʃʝjgǻı|gRgǫcìjñˁ~´c˄ǆǅ �C�� ĪǅʊRĻņó�˄���
 tjgg
ô ¸Ɛȗƞ¨|gǨ %�
� >Ŀc{˄� ���� tƈzƦçʎdE ���%	 >Ŀc{ˁ�

���jglr¦RǎȮ�
lj|cìjñǎȮ8ªRV˄ŹÖ�ƒ˄���
4���� t˄jglr¦gǫcìjñǎ

Ȯ<°ʆ^ˁ���
4���� t˄a�cìǎȮ�CȄ¨hĄóɣųÿ˄ĦjghĄóɣÈËr
¦�ƒy8ƃ�ȈˁÅV˄���
4���� t˄gô ¸ƐųÿÔTrɍÒC˄»hĄóɣųÿ
8Ècp˄ɘŔ; ���
 tàZhĄóɣųÿRʩɭçˁau�˄jgRhĄóɣ;8Ǎjǻ
ır¦˄Ņ~s¥RÂÙ<°ŽİˁÅV˄l|gǔǩ˄jglr¦gô ¸ƐȗRǎȮ;
8Ǎʎdˁ�

%��jglǜgRǎȮ�
���
4���� t˄jglǜggǫcìjñǎȮþ`<�ǋ�ƚd˄ɘŔ; ���� t<°ȇ

ƞˁ���
4���� t˄jglǜggǫcìjñǎȮTčËǀɅ²ˁjglǜggǫcìjñ
ǎȮ�C@Ȅ¨hĄóɣųÿ˄gô ¸ƐųÿRʩɭçǀƞˁɘŔ; ���
 tl ���� t˄
gô ¸ƐųÿɚqWjgĂcǻıǜggǫcìjñˁgô ¸ƐȗRĻņó�ƺ´Wa
T{˄���
 tl ���� t˄jggô ¸Ɛȗc½�¨ǜg ��
� l 
�
� >Ŀc{ˁ�; ���

tfz˄jggô ¸ƐȗȢƞ¨ǜgˁ�

	��jglȡçRǎȮ�
���
 t˄jggǫcìjñȞx�¨ȡç˄ÅV ����4���� t˄jgcìjñTčƞ¨

ȡç˄�Ǥ<�ȡçƚdRƝŕˁÓơze�CRå¹VhĄóɣųÿˁjglȡçhĄ�
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hW�õ8ªRÝʜˁmÄȉf@˄ȡçRćƟČkǁʄȨ˄TčǂɳćƟČhĄ˄�jg
RĝƉČ�nĆdˁ���
 tjglȡçćƟČhĄɥk¶âhĄRËÒc½V �%����l
�
�	
�˄ǎȯþ8�ǋ˂ÅVE ���� t˄ȡçćƟČhĄËÒ®�ĮŃE %���	�˄�jgć
ƟČhĄËÒýpȇE ��	��ˁǆǅ­©mŴČǶǕƎȏçRĻņ˄ÐgǫcìjñRƭç
@š˄kǁćƟČ�oĮŃgǫcìjñ˄alVȡçgǫcìjñ�¨jgR�Cå¹ˁ�


��jglǈÛRǎȮ�
���
4���� t˄jggǫcìjñĨœƞ¨ǈÛˁÈË ���
 t˄���� tjgÈËǈÛƈ

zƦç<°ʆ^ˁÅV ���
 t�<°ƚd˄þ¨ ���
 tl ���� tĤĨɅ²ˁ���
 tl ����
t˄a�ǎȮ�C@Ȅ¨hĄóɣųÿ˄ÅV ���
4���� t�C@Ȅ¨gô ¸ƐųÿˁT
�©˄ǈÛɂʲČhĄɥËǀ�˄���
 tǈÛljgɂʲČhĄɥËc½V �����l �����˂
���� tǈÛɂʲČhĄɥËcŃE ���		�˄jgɂʲČhĄɥËýpȇE �����ˁƪT�©˄
Ņ~jgĝƉČhĄȆǯĨœʎd˄jggô ¸Ɛȗǀƞ˄�ǈÛŖ¨hĄǀiåȦƽŷ
<ǀ�gô ¸Ɛȗ˄jglǈÛ�¥Rgô ¸ƐȗǎȮɷťƚd˄Ɖqjggǫcìj
ñƞ¨ǈÛˁ���
 t˄jggô ¸ƐȗǨƈzǈÛ ���� >Ŀc{˄� ���� t˄jggô 
¸ƐȗǀǈÛƞů �%�� >Ŀc{ˁ�
�������^ó�

jgl|gˀr¦ˀǜgˀȡçˀǈÛ�gÈË˄k¶RgǫcìjñǀƞˁÓj˄
���
4���� t˄jgl|gˀȡçˀǈÛRcìjñǎȮ<°ʎd˂jglǜgRcìjñ
ǎȮËǀɅ²˂jglr¦RcìjñǎȮǒ<°ʆ^ˁgǫcìjñǎȮ�CȄ¨hĄó
ɣųÿ˄ÅVgô ¸ƐųÿRʩɭç; ¸ˁ�Ǥª�VhĄóɣųÿ˄jgl|gˀr
¦ˀǜgˀȡç�gÈË�CVćƟČhĄɥËǀƞ˂lǈÛÈË�CVɂʲČhĄɥËǀ
ƞˁ�

ȑÓå¹˄jg;ɨØ�ūĭƐȫRZƦj˄hĄRgô ¸Ɛȗ8�˄Ǥ;8Ǎȇƞ˄
Ð ���
 tR 

��%�ȇƞE ���� tR ���%��ˁƪT�©lu�˄ƌŢjghĄƂ¦ȌǏƶˀ
ǶǕȌǏƶŴÇã@ãi˄ĝƉČhĄȆǯ8Ǎʎd˄ÅjgćƟČhĄɥËǀƞˁ�

;cɱÌjggǫcìjñ»ĺÎÉgiǎȮR@Ȅ�z˄nǻıgǫcìjñǀ�R
gi˄jgRǘɌÿĕ<ś¨Â�hĄóɣlgô ¸ƐȗRŗǷˁnr˄T>k�RÚï
V˄���
4���� t˄jgk¶RgǫcìjñŤĪV�ģƠÙR˃VȂ<°ĮŃ˃hĄóɣ
lgô ¸ƐȗVȂÂ�WgǫcìjñRŗǷ˃p©˄St�CcɱjggǫcìjñR
ƠÙƝŕˁ�
 

� ���K�% �?;IH��

ʾTʿjgk¶gǫcìjñRƠÙ�
ó�Î�˄���
4���
 t˄jggǫcìjñŤĪʈ�pȇƝŕ˄Ð ��%�
 pȇE �����˄

pȇɧçů 	���%�ˁ���
 tl ���� tgǫcìjñŤĪÈË ���
 t�<^ɧĮŃˁnɠȑ
jgk¶gǫcìjñÔ�RčĀå¹˄StÆÔ�å¹cĢngô ¸ƐųÿˀhĄóɣ
ųÿlŴČįÉųÿˁ�

ÈËgǫËǀjRǎȮ@Ȅ˄ĎĜ ¸ŴČįÉųÿˁaTųÿVŤ˄8ªtńRŴČ
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ǶǕƎȏçV8ªR˄ĦŴÇįÉeŅs¥�ŗÔˁË�˄kůgiŚŦƱmĝƉRŴÇţ
ţĜ¨�Ȉñǭ˄�Ņ~ǶǕRqǲkǁjgilpĐ<o�[Ŵa¾ŴÇ˄ǒĕŴÇƑƑ
Ð�Ȉ�ĂjȈˁa£Ľ~m¨ªTgi�ƒ˄ĦĩhĄRŴČËÒ8Ô˄gô ¸Ɛȗl
8Ô˄ǒ��ŴČįÉ<°Ôİ˄ĕgRgǫcìjñleŗÔˁº�˄m¨ƙdiĪgi
�ƒ˄ŴČįÉį¨è[Ôë˄ēTgiV_Í]ŗÔRˁ�

ʾÁʿĶ¹ǦmjggǫcìjñÔİRʩɭç�
nȧȑĶ¹Ǧ;jggǫcìjñÔİjRʩɭ˄ĩv�pÀŮÙ�cĢˁĖCu�R

V˄ǆǅóɣcĢcɱ 9�� �ê˄;ƫ;}�¹ǦRwȠp˄vfŧh � �cĢÀŮˁnĎ˄
�<¢ɭĩv8ªRcĢ�ê@ďǩʋǿ�cĢˁ¦¢ĩvenđvR�ƬcĢê@mĎÙ
�cĢʾɢʐʟlÏªȋ˄����ʿˁ �

!"#$dC − !"#$dn = g.,dC+",-.,dn$-3+4.,dn − g.,dn+",-.,dn$-3+4.,dn.

hĄóɣųÿʾlmlCʿ

+

g.,dC+",-.,dC$-3+4.,dn − g.,dC+",-.,dn$-3+4.,dn.

gô ¸ƐųÿʾhijklCʿ

+

g.,dC+",-.,dC$-3+4.,dC − g.,dC+",-.,dC$-3+4.,dn.

ŴČįÉųÿʾolCʿ

=

g.,dC+",-.,dC$-3+4.,dC − g.,dn+",-.,dC$-3+4.,dC.

hĄóɣųÿʾlmlLʿ

+

g.,dn+",-.,dC$-3+4.,dC − g.,dn+",-.,dn$-3+4.,dC.

gô ¸ƐųÿʾhijklLʿ

+

g.,dn+",-.,dn$-3+4.,dC − g.,dn+",-.,dn$-3+4.,dn.

ŴČįÉųÿʾolLʿ

ʾ��ʿ�

Ój˄¡Tǉˀ¡Áǉl¡}ǉc½VhĄóɣųÿˀgô ¸ƐųÿlŴČįÉųÿˁ�
ƕɮó�Î�˄���
4���� t˄jggǫcìjñŤĪ�ǋpȇ˄ȇɧů %
�
��ˁÓj˄

ŴČįÉųÿʩɭçe�˄Ó�Vgô ¸Ɛųÿ˄hĄóɣųÿRʩɭçeƞˁ����4���

t˄gǫcìjñŤĪpȇ �	�
��˄�CȄ¨gô ¸Ɛųÿˁ���
4���
 t˄jggǫc
ìjñŤĪ<°ĮŃ˄ĮŃ ������˄�CVŖ¨ŴČįÉųÿlgô ¸Ɛųÿ˄hĄóɣ
ųÿþ`<�ǋkɴ¬vˁ���
4���� t˄jggǫcìjñŤĪpȇ ��
�˄�¹VŴČį
Éųÿˁ�

ŴČįÉųÿVŖgǫȽǌôĶghĄóɣƹªŻ²R˄VTg�êµɕRˁ¹Ď˄ű
Źk¶gǫcìjñŤĪR�CǘɌ~�{Vgô ¸ƐųÿlhĄóɣųÿˁÅV˄Ðc
©Rcɱvfhh˄ď¾t˄jghĄóɣþ`<bEÂ�gǫcìjñĮŃR¬v˄ž�
Vgô ¸Ɛųÿ<°¬nˁó÷c©RgǫËǀcɱ˄jglÓygiRǎȮ�C@Ȅ¨



	

 15 / 17	
	

hĄóɣųÿ˄�k¶hĄóɣųÿþ`<qnÂ�jñĮŃR¹Ǧ˄¹Ď˄ő@jg;Ə
œĮŃgô ¸ƐȗRªs˄ÿ×éʑùk¶hĄóɣRǺÉ˄îZŽİhĄóɣ@ĮŃk
¶gǫcìjñˁ�

 

� AG��@�

m¨ĥɿjg;ôRŭdkǁjgi�ƒ˄;îZŠ»gǫcìɚÙ�ȵkǁRªs˄
ɜÓÑķĮŃk¶Rgǫcìjñˁ�÷ÃjƕɮTghĄŽʧĦƤçgǫcìjñVĮŃ
cìjñR­Įˁ¦¢Ťh˄�<¢ɭ;ȧȑgǫcìjñs˄`<ªsƍɏhĄRŴÇį
Él ¸ƐįÉˁÓj˄ŴÇįÉVŤġƷȧȑjRhĄóɣ˄ ¸ƐįÉVŤhĄRgô
 ¸Ɛȗˁ�

¦¢ɣƛT>ªsƍɏhĄŴÇįÉl ¸ƐįÉRƤçgǫcìjñRmŤƯ˄ĦÐ
ǶǕƎȏçl ¸ƐRāÒĔƭȧȑgǫcìjñˁŅz˄¦¢ǖ¨ōØŴhʫțcɱWg
ǫcìjñǎȮR@ȄƖkǁjgiǻıkůgicìjñRÝʜˁ«�˄¦¢ƤņWÄæ
�C�ȵÖRgǫcìjñ˄þcɱWjg»ĺÎÉgicìjñǎȮR@Ȅˁez˄¦¢
ȧȑWjgk¶gǫcìjñRƠÙˁ�Cȧȑóŉ�p˅�

ʾ�ʿjgŜ­RgǫcìjñĜ¨enƈzR�ȵÖ�ƣˁ���
4���� t˄jgRgǫ
cìjñÐj��ƣpȇEƈz�ƣˁŜ­˄jgRgǫcìjñ;ĘʢgijVeƞRˁ
ȀɇmǊ�ȵÖRgǫcìjñlȒǳ8�ˁkůgilƂȄȰǇRgiȢŷ<ǀ�Rgǫ
cìjñˁ�

ʾ�ʿjggǫcìjñƈzĺÎÉ�ȵÖ�CȄ¨hĄóɣųÿ˄ÅVgô ¸Ɛų
ÿRĚǸ; ¸ˁ�Ǥª�VhĄóɣųÿ˄jgl|gˀr¦ˀǜgˀȡç�gÈË�C
VŖ¨ćƟČhĄɥËǀƞ˂lǈÛÈË�CVŖ¨ɂʲČhĄɥËǀƞˁ���
4���� t˄
jgl|gˀȡçˀǈÛRcìjñǎȮ<°ʎd˂jglǜgRcìjñǎȮËǀɅ²˂
jglr¦RcìjñǎȮǒ<°ʆ^ˁ�

ʾ%ʿ���
4���
 t˄jggǫcìjñŤĪʈ�pȇƝŕ˂���
 tl ���� tgǫcìj
ñŤĪÈË ���
 t�<^ɧĮŃˁjgk¶gǫcìjñŤĪRÔ��CȄ¨ŴČįÉųÿ
lgô ¸Ɛųÿ˄hĄóɣųÿRĚǸǀƞˁ�

Ǚ�ŗɵp·f@jgmèʉĹȆǯɜÓVĝƉČhĄȆǯoŸʎĉ˄�Ǥ®<ȧȑŤ
hjgRĝƉČcìjñþ8ƞ˄®�mkůgihĄƉqǟ�˄Å´ǫc˄ʌ÷ƍɏćƟ
ČhĄlhĄRgô ¸Ɛȗ�z˄jgRgǫcìjñ®�ʰƈnenƈzRgi�ƣˁ
��Ŗ¨¦¢ɣƛRgǫcìjñŤĪȕƮ< 1�7 R ëȜǣ˄�Ʈ< ŸRȜǣ˄Ʈ<ÒC
RċśȜǣ˄;jgèʉȆǯ®�ƘƃdR�B˄ĮŃk¶Rgǫcìjñ®�Ƴ8Ġɦˁ�

űŹhĄóɣlĮŃgô ¸ƐȗVĮŃjggǫcìjñR��ÒC�Ůˁ�ŉVÃ
ŉyV�ƩcɱȢÎ�˄kǁjgiǻıkůgicìjñR�ŮVŽİhĄóɣlĮŃg
ô ¸Ɛȗˁjggǫcìjñƈz�C�ȵÖR�Cå¹VhĄóɣRÚï˄�k¶gô
 ¸ƐȗRȇƞl;kɴã@ãÒCRĚǸˁ¹Ď˄jg;ĮŃĝƉČgô ¸ƐȗRªs˄
																																																													
				12	�ĸðØ÷±ģÍû�ĜŢ�Ōè]Nī�č¯�ƌP¢�5�4Ǝ#ÖÏ	%��ýųĹ
�ðØģ
Ť3ŁùqŌ��?£�4Ŏ�Ũá���ģ�ƌP¢�5©�ƙ�	
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lĖCîZkǁćƟČhĄŽİhĄóɣ˄aVjgĮŃk¶cìjñÈʦÈqR�õÝʜˁ
�%nĮŃhĄRgô ¸Ɛȗ˄eÒCRVɔǝȷČ[Ŵj¥ÇɑăÞRo�˄ĩgô<o
�ȹ�ĝƉČj¥ÇˁnkǁćƟČhĄ˄ǑɁÙ·ȬćƟČRèƂſØè˄yÿǾǑŋǥ
ƂĘÙØćƟČRʇʝˁjgRĈdkŖʉĹ×ƩƊyÿ;ćƟČp·�©¸o×Ʃlŗɵ
ťʯˁ�

ǑĎ�è˄kǁjgiReĵŜƯV¼ÕĚǸŴČįÉRo�ˁ¦¢RcɱÎ�˄jg
gǫcìjñŤĪRƠÙ�CVŖŴČįÉųÿÂ�Rˁ�m¨ŭdRkǁjgi�ƒ˄k
¶þ8ƮƅĚǸŴČįÉRo�ˁkůgiýƮƅT²Ro�ŗÔŴČįÉˁË�˄kůg
iîZƱƉmŴÇĩTƧ¾k¶hĄǀiRŴČĮŃE��ȈRñǭ˄Ð�ƚdlkǁjg
icìjñRǎȯˁn¼Õa�o�˄jgÃÿ;ǶǕƱmc8ǍÙťˁgiŜ­mˆdȃƱ
ČˀŵȃƱmˇRɊɈlÿ;ĮŃgǫcìjñ�©kɴ¬v˄Ð¯Ēƍɏ˄ÿƱƉȋ?Rĝ
çƿǚɊɈȷČpkmŴÇˁ�

º�˄¦¢ȧȑl<ŨivfƏœ­ÙRj�ˁŚŦ˄îZ�¸ƻcRŴÇʾË� 29
ƨñňʿ@Ļņ¦¢ɣƛRgǫcìjñŤĪˁStǙ�ɣƛWÈË®<¢ɭ�n÷ÃRŤ
Ư˄ÅVȩɸRV˄Ŗ¨aTŤƯRƤņĖCvEĶgĶŴÇRgô ¸Ɛȗ˄�;Ŝ­R
ĪǅõÞp˄Ǆ�ƻcŴÇRōØŴhÎ˄�êĻņ�ƻcŴÇ�ǔRgô ¸ƐȗˁSt
uoȳ�ėÓ�˄ĩvɫcŴČǹ�RĪǅ@Ù�Ƥçˁǋ�˄StRƤçeƉqT²Rȭ
ǎˁnʖȁaT8Ƙ˄zœRȧȑÿĕǧ�¨ƗǾaTĪǅÍïˁ�

Ó�˄ȧȑgǫcìjñǎȮơzRĴǹ�¹Ǧˁ¦¢�CħvmŤƯƕɮWjgRg
ǫcìjñ˄þcɱgǫcìjñǎȮ@ȄRčĀå¹ˁő@vfȧȑCǦʼʨˀǶǕǎȮˀ
ĝçƿǚ�¹ǦmgǫcìjñRĚǸ˄Ù��¸jĴØÃĢn�r8ªR�ȵÖeĜ¨8
ªRgǫcìjñˁ 
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