
� 39�� 4� ��������� Vol.39, No.4

2019 � 4 � Systems Engineering — Theory & Practice Apr., 2019

doi: 10.12011/1000-6788-2018-1992-12 ������: F224 �����: A

������������	�
Æ���

� � 1, � � 2, � � 2, ��� 3

(1. �	�
 	

�, �	 116622; 2. �	�
 ���
�, �	 116622;

3. �	�
��
 ����
�, � 100190)

� � �������Æ���������������Æ� ���Æ!�, "#�$%&
��'���Æ��!�(). ����*, ��+�,-���.�/ 9���'���Æ01
 !"2#3�$4, ��5%&67�&89�:'(�#)*+�);+�)<(=>. 89
,?: ��'���Æ(�-@, .A��B6/C.D, 0EF12��� !3G�4�HI
JKLM BÆNO567.  !P8�4O9HI�QR"2ST:��'���ÆU7VW
XYZ[, ��'���ÆLM\;<% !P8�4, = !]^>?ST@A_��'���
Æ#<`Z[ab. 89Bc��'���ÆLMdCO�DeEf#`bgFhGe��Hi
�%jgF, F1k���0 !lmNnI����Æ�4, oJ�� -  !pKL", M�"
2.

��� �� -  !; '���Æ; 3�"2; +�,-

Analysis of cooperation mechanism between port competitiveness
and hinterland by panel data

LU Bo1, XING Jian2, WANG Qian2, WANG Shouyang3

(1. International College, Dalian University, Dalian 116622, China; 2. School of Economics and Management, Dalian

University, Dalian 116622, China; 3. School of Economics and Management, University of Chinese Academy of Sciences,

Beijing 100190, China)

Abstract We added hardware variables and soft power variables to the evaluation model of port com-

petitiveness simultaneously. This will further improve the evaluation index system for comprehensive port

competitiveness. On this basis, we use panel data model to analyze the synergy mechanisms of the compre-

hensive competitiveness of the nine major ports in China and their hinterland economic development. The

single-angle, single-dimension and single-subject problems prevailing in the study of Port and hinterland

relations have been basically avoid in this article. Study shows that the comprehensive competitiveness of

ports has inertia, that is, it is difficult for weaker ports to go beyond strong ports. However, the weaker

ports can improve their soft power by fully combining the supply and demand structure of the hinter-

land. The economic structure of the hinterland and the level of trade and logistics development have a

significant positive effect on the competitiveness of the port, and the improvement of comprehensive port
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competitiveness will in turn improve the economic structure of the hinterland. The output level of the hin-

terland is not the main factor affecting the comprehensive competitiveness of the port. The study reveals

that the comprehensive competitiveness of ports should be changed from the factor-driven to a combina-

tion of innovation and service-driven. Optimize the structure of port competitiveness by integrating port

and hinterland resources. Achieve the mutual promotion and common development of the port and the

hinterland.

Keywords harbor-hinterland; comprehensive competitiveness; coordinated development; panel data
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:D9"@9�� ��
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�$������
�����%��-#��%$; " 5 #-�6;��.

2 X!ÆY"Z

��9�6;+!�F9�� ��
(�"0�>�F����8E. ��F9G'!:+), A@

�%F9�H<�?F9"')��F9),��)��F9<<��� �����
���!��B=,

9"56�5/,��� ��
(�. ��9���)��F9�14!������-*�$+), 6

Hales[4] � Ha[5] )�@.14, %���+!������=�Æ����2A!F���"#1����
1��&">B),4 [6,7]. +��6C�C [8] ���'-*+)!!,.293, ��D���?6

����.#�..

9��� - �����
+)��@.14�IGJ [9] 14-�4#�9�'���%$, ����

����������&+�4#��H$�@A��; Shi[10] 1������?6��/$$14���

��
9�; @DA [11] *� VAR �=, "E>��!�"#!��� GDP ���K!�143!, ��

����������
�����*ÆBI.. Garcia-Alonso[12] *� GIS��14����9E.��

�)��9�, ��*�F8;)!F+E, ����)���"�,4�"�!FFG. L? “���1”

GB5�A�14+ ��G, 6 Wei[13] *�+BI�����=14A��2A�����HH��.

��"0�@.14, �� �9���)��+!��� -�����
+)�14 �8*-��

�C�#
. ���H), �
,-����� - ��#�9�148E�=��I�����; �+/H

), C,DC-!)!�+/���)��+!��� - �����
14+)�J�., *�
,-J�

��14I��!�+/, 6��!?AH/���$�=�>�=); ���H),  �9�-!:���

�)�������3!, 6������!�K���)+) ����B, +*9-������


��������.

���14!�"5�@: "�, !!14��.-8, ��MJI���C�$��,DC; "K,

��,14+), J�!!14*��:+/B=-8��EF))��+), MN ,AO, �0��K

)/�14�=, F9+)�LK2���=�; "P, �#-6DBG4Æ�������)��<+)

+)MK#E&&�)��-8, ���)��#E �14�=N [14]; "L, 9�����������

$+)�14"�NO�.

�6��, !-*�$�, ���
"KCJ��,�#�,,K$����������)��H)4

��,4�� [15]. 6)��Q���!"#���, "$O6452<!�<7, 64�F<P, 64!�

64Q<�, ��'����)���4��+)�&+*/�,0����-*�$��$��.

,+, ����)��#EF9 , �6���14�LM-*�$�����0, ��5/����

�641�)���4��+), �.4-*� HR. )��F9+/G8+), �6�� �"6F9

/ (6 TOPSIS /�HL-8/�>�=/�D!�I�= [16] )) �56F9/ (6$R/�#9JS [17]�

,E-8�!?AH/ [18] )) �)+, *77K��@�M, G���$R TOPSIS ��� �)��

F9�= [19], *�+�=#E-HD, ��(�-"6F9�R�3"9��56F9�D/KH���.

���)�������9�14+), �6F�)"!?�=. KM��, #��F)�=� ,I

N�=BLMN�M$���, )"!?H�EF)� ,+:M$, 9"(�EF)!?� ,IN!?

NM�1(����. ��9"��(�����,�962�:�OJL “J�.”&'�KO3!��.

� , )"2�/!�T��, �EF)#B, *Æ&#U:�P9$. F�, �6�)"!?�=���5

/����������
(��3!, 62���������)�����, � L���)��G�

3!, +!��������
���V.��.
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3 %&'[()*

�P�"NBH�<���)��F9�14,

�6� F9�� 9 ���)��, �+��0*

�)"!?�=14���� �)������

����
���%$.

3.1 \+,]-.
6�6�/, �6�F9��)�� M�� 

LM��-*O*�4*��. ��+��, &,�

��6+)���M *I: "�, +)1565/

�� �)��, A@������$; "K, +)

��56."'EN�AN9B.; "P, $G8F

��@.�9.+), N ,.293+). ��+

*I,�6��+)���A@5/��"#1��

+)�5/����1��+)�5/�����$
�+)�5/��644�����+),"0L2

+)9"OPI-�"5��+), O@ 1.

/ 1 012^345_6`a
JKQ L�Q

��PQS�

��116PQ� (R TEU)

��P�PQ� (RW)

P�PQ�S5TU

116PQ�S5TU

���QS�
���RST (X)

 �ST (RW)

RW7@ST (X)

QR� (U)

���MTNÆS�
QÆ�R (��YR)

VQOPR (SQ)

�Q��� (X)

��STW��

T�X�� (�)

U�X�� (�)

T�OZ (SQ)

U�OZ (SQ)

��"#1��V�5/�����&�����+), ��"#!��N�!!�-2�����)

�������. "#!"�A@��!�"#!����RU"#!+:+), �+:+)�$�YZ+

5/-�� ��&�64)��.

����1�+)��5/������$���1�(�. ������(��F�(��03"0

(�!!9"5/����2���$(����1�,  0!5/-�������1�.

���� ��$1�+!-������ ��$, �5/�� - �����
�+). A�)@5

/-��������, [����5/-�+����\��$�$, , ��! �5/-�����

���!"'CJ�$.

��64��������&,)��� �@�,���#,�52�Q$9"5/��&,641

�'������(.1�.

@ 1 �V+)��="NBH���-*�$#E)��F9�14<��S�.�7)., �/I

HB=&��)��9"-P62&��/IH)��OP, <���+,��]+))���)+L

,".

3.2 789b-.
TOPSIS ��)!+) �F9+/, �) �*�T6��2�!����. �6��)��F9�

-*2+)!?W"2�!�H, ,+#���2�!��=#�,E-8/���+�/)��F9+

/, TOPSIS /<J���� �)��F9. � TOPSIS /�+)R�9�+)����"6.��7

D., �(* TOPSIS /<�56/9, �6*�$R/$9��+)R�. $R/��)56�9U�R
�9�+/, U�J�����) �F^+/(�, ��$R/MS$�����%. ,+, ���6F9

!?2� 9�F9D/ ., �6F���$R TOPSIS �)��F9�=. �VB��6$�#-�#

$HDM#E PX*, ��9�$R��� TOPSIS F9����OP0>3 .

3.2.1 c:;
239��8�WV,"��"#1��X,�6� 4:+)@V&��"#1�,-P����RU"

#!���!�"#!�!�"#!$�YZ��RU"#!$�YZ, G 4:+)-P@V�X1�X2�X3�X4,

�� Xi = {x1, x2, · · · , xn}. I�:

3. CW<_	�T TOPSIS `U	�YYZW[V��XV�WW[�� [8].



� 4� ��, �: ��Æ���������	������ 1083

Yij = [xij − min(xi)]/[max(xi) − min(xi)]. (1)

(1) E� Yij @V)/�WV��$�=)/�:. �+��0*�E (2):

Pij = Yij

/
n∑

j=1

Yij (2)

#E+)S��M�, *.�8�WV. �� Pij ��8�WV N #$�=X4. "��&+)��$, [

?����9���$���, �:

Ei = − ln (n)−1
n∑

j=1

Pij lnPij . (3)

�6*�FE (3) ��$+)���$. �:D,�$+)��$ Ei �, F�9�&+)R�, *�5E:

Wi = (1 − Ei)
/(

k −
∑

Ei

)
(i = 1, 2, · · · , k). (4)

E (4) 9":D,�$+)�R� Wi, +R����RWV�R�L� TOPSIS D/�.

3.2.2 TOPSIS =;
239��8�WV, ����$R/� �9�, ,+�YZ/. "K�, �%�R�8�WV Z, �

X4 Zij �:

Zij = WiN (i = 1, 2, · · · , k; j = 1, 2, · · · , n). (5)

�� Wi �" i :+)�R�, N ��8�WV. "P�, 9��W(�1�W(, X:

Z+ =
(
Z+

1 , Z+
2 , · · · , Z+

n

)
=

{
max

i
Zij |j = 1, 2, · · · , n

}
,

Z− =
(
Z−

1 , Z−
2 , · · · , Z−

n

)
=

{
min

i
Zij |j = 1, 2, · · · , n

}
.

(6)

(6) E� Z+ ��W(�, Z− �1�W(�. "L�, *� (7) E:

D+
i =

√√√√ n∑
j=1

(
Zij − Z+

j

)2
(j = 1, 2, · · · , n),

D−
i =

√√√√ n∑
j=1

(
Zij − Z−

j

)2
(j = 1, 2, · · · , n).

(7)

�a�+)9E(.[1�W(�FG. F�*� (8) E:

Ci = D−
i

/
D−

i + D+
i (i = 1, 2, · · · , k), (8)

�*<�+)9E(.�W(�#�Y\$ Ci, "�[?#�Y\$�X�F9�F#EYI, Ci \�@

V#$F9�F)��\Q.

3.2.3 d>?e@78
�*�E (1) ? (8) �,/IH��"#1������1�������$ �1������24

�� 4 +)�F9F]+)#�Y\$�, G"0L:/IH)�#�Y\$��"KH+), �\*�E

(1) ? (8), 9�,&�� �)��.

3.3 9bAfBg
3.3.1 CDEhfFG

�6)��F9#-AZ 15 :��+)2�, -P[?��H�:!?]�^H�:!?]����

�H�9 ����ZF[#$�]0ÆF[�Y, 9 �����4Æ'��b] 2000–2016 ��+�:�[

"'�9^H!? �D�. 6�F�(��03"0(�� 0!�A�)@�#,�52!+)KCJ

��IH$, ,.2��!, +2+)82*I��3�]8:���!:, 3��8!:.

3.3.2 ijH?e@78IJ
*�E (1) ? (8) -P:D/IH��"#1������1�������$ �1����642

4�� 4 +)�#�Y\$+)�)��YZc�. ��!?!=�, �6B
V 2016 ��L. O@ 2.
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/ 2 2016 KL01kMNOP_6

��
PQS� �QS� �MTNÆS� STW��

TU VB\^A TU VB\^A TU VB\^A TU VB\^A

@=� 1 0.9981 1 0.7913 3 0.7287 6 0.205779

�Z� 2 0.5854 3 0.3230 1 0.7851 8 0.096662

__� 3 0.5382 2 0.5488 4 0.3517 4 0.284387

d[� 4 0.4926 5 0.2262 6 0.2766 3 0.31566

\_� 5 0.4336 4 0.2800 2 0.7423 9 0.038585

��� 6 0.3304 7 0.1271 7 0.2429 5 0.226874

Y`� 7 0.2918 6 0.1392 5 0.2977 2 0.618427

=e� 9 0.0001 8 0.0364 9 0.1067 1 0.713822

�`�� 8 0.1975 9 0.1230 8 0.1699 7 0.171287

@ 2 ÆV, ��"#1�+)0��)��=�)���Q, fC�L�, �g�`a. ����1�+
)�"�0��)��FQ,�Pa�\\-fC�,�"��g�`a.�����$ �1�+))��

FQ��fC�, W]�YZ"K, �g��"�YZ`a. ��6424��+), �g�)��FQ, �

0���fC�YZU�, W]�YZ`a. 1"0�L9"a,, 0��fC�Pa)]�g+����-

*�$)��=Q, ��E�W]�h^)���TM��b. ���$ �1�+)+�0��fC�Pa

)��QbFQ, ��E��g)��=%, �C,-�����
���� ��$�[B����14

��. ��644��+), �g��Z��YZU��"�*,��6452#���)��<bc, �

+X*5"�!��, ���&��CJ, &^+_�,9]["'�&!2��52bc�+1(*��

�)��c*�\��.

3.3.3 QRd>?e@78IJ
�� �)����/IHF9���0, G"0L:/IH�#�Y\$��"KH+), �\*�

E (1) ? (8) �*, �LO@ 3.
/ 3 L01SKlT2^345UV

i_
VB\^A

@=� �Z� __� d[� \_� ��� Y`� =e� �`��

2000 0.4377 0.2958 0.2862 0.1722 0.2634 0.2278 0.5970 0.6034 0.1071

2001 0.4627 0.3086 0.2975 0.1796 0.2747 0.2286 0.5870 0.5876 0.1186

2002 0.4651 0.3100 0.2985 0.1769 0.2762 0.2257 0.5871 0.5855 0.1338

2003 0.5254 0.3433 0.3286 0.1929 0.3046 0.2242 0.5570 0.5455 0.1749

2004 0.5350 0.3502 0.3320 0.1953 0.3095 0.2215 0.5510 0.5384 0.1923

2005 0.5436 0.3546 0.3344 0.1960 0.3130 0.2191 0.5473 0.5334 0.2093

2006 0.5488 0.3585 0.3368 0.1965 0.3155 0.2183 0.5441 0.5297 0.2163

2007 0.5674 0.3744 0.3506 0.2037 0.3271 0.2222 0.5294 0.5131 0.2190

2008 0.5571 0.3760 0.3493 0.2061 0.3260 0.2217 0.5298 0.5146 0.2084

2009 0.5701 0.3842 0.3600 0.2088 0.3334 0.2252 0.5219 0.5039 0.2107

2010 0.5951 0.3999 0.3749 0.2159 0.3458 0.2232 0.5070 0.4855 0.2219

2011 0.5741 0.3885 0.3610 0.2108 0.3354 0.2221 0.5212 0.5009 0.2138

2012 0.5482 0.3705 0.3435 0.2007 0.3213 0.2232 0.5404 0.5215 0.2108

2013 0.5146 0.3504 0.3226 0.1893 0.3040 0.2233 0.5612 0.5462 0.1960

2014 0.6157 0.4217 0.4889 0.2252 0.3713 0.2150 0.4722 0.4466 0.1703

2015 0.6696 0.4442 0.5255 0.2359 0.3929 0.2110 0.4429 0.4119 0.1798

2016 0.6838 0.4639 0.5146 0.3207 0.4132 0.2081 0.4081 0.3768 0.1446

@ 3 !?ÆV, 1 2000�. 2016� 9 ���)��YZ��-=�3�, YZ0+=�*Æ��0�

�1 2000 ��"PZ0+. 2016 ��"�Z, �1 2014 ��G�TÆ$"�. Pa��h^�+���

&#)��, U��Pa�, \�$ .""K�=. 56�E���g�, )�����5`, U���g
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�1 2000� "�Z. 2016� d,�^. ��)��YZ3��*,!X�, �9"��������

�
(�=#��� �)�����Q, ������
�) , ��)��YZ+_�5$. ����

�
����� �)���e�I"b�"'#-�,6;��, 56d"OP-8.

4 %&WXmnYoZ[\]^"Z

�6" 3 #-��)��F9+)ÆV, ���/IH"� �H), ��)��%�������


(�#9. �6-8�+&.��������
��4�
&�-����, � ���'�4Æ&�-

�5M�����. � , ������
��-������]'�
, ������#-��-#�

����0#�;�;^9�. �#��`4��)�����������
���%$�-�%�, "

'����&���
3!���)���&e��, �6*�)"!?�=-8 9 ��� �)���

��������
��9�.

4.1 CDEhFG
�#-2�� 2000–2016��$)"!?, !?$f���H�:!?], ^H�:!?], 2000–2016

�0��fC�Pa�h^�W]��E�Z���g�E>��f�b�jgb�aab��gb�gab�

cb�Pgb�+�:�[, "'�6" 3 #-�:Dd�&��#�Y\$+).

4.2 9b_`FG
�6������!?F�����b] (T_Æ) ��+)4. [? “�����” "'�����6

 : ������,E.�CJ9U.����(.(�<�����`!F[�a!K�bL�, +��

��)��. 50$, ���,<#b��!!�����(.��&���f* [20]. ��"0��, *

�� Anyport-type �=cW, �6��65)"!?�=:

ln Cit = β0 + β1 ln GDPit−1 + β2 ln FYit + β3 ln SYit + β4 ln TYit + β5 ln Iit + β6 ln Cit−1 + εit, (9)

ln Cit = β0 + β1 ln RETit + β2 ln ROit + β3 ln WAit + εit, (10)

ln Cit =β0+β1 ln GDPit+β2 ln FYit+β3 ln SYit+β4 ln TYit+β5 ln Iit+β6 ln RETit+β7 ln ROit+β8 ln WAit+εit,

(11)

ln GDPit = β0 + β1 ln Cit−1 + β2 ln WAit + β3 ln ROit + εit. (12)

�6Gh GDP��+bCd��h���e��Q"'"K�"P����:$@V������(

.(�"'����; H<(.5ef�Q@9�+64����!+); F1!�i#!�(1!�i#

!@V������,E.; ��)���#$��#�Y\$+)@V.

�= (9) ����+!�������!+)��� �)�����, ,+F��+�, GDPit��

+bCjDd� FYit�"K����: SYit�"P����: TYit�h���e� Iit �H<(.5ef

�Q RETit )�����
�!+)��(g3!, Cit ��c(g3!@V�� �)��; �+!�+

64���c����)�����, �6"F1!�i#! ROit �(1!�i#! WAit @V��,E

c�, "'H<(.5ef�Q RETit @V�+64���(g3!���= (10); �= (11) ��= (9)

� (10) ���, ���+!�+��+)���)��� ���; �= (12) ����+!�� �)�

���������+)������
�(����, [??6����i��, �,)�(.�e��

Cjkf��, �= (12) � ROit�WAit � Cit -P��(.��e��k�#-, ,+P���,9�

�����. �G!?N�)/�, L�)"�=!?3�*IN��!:, + &3!��!@Vd..

�=���9'23!3" 2000 ���., ��$b] (T_Æ)CPI #E�c.

4.3 9b_`ap
��)"!?�KM!? (F)� ,), ��3!#3�a;  %�<�e!�l,-5d!��,

�)F)L ,0e!�OJ<&'e!U:��'LU:,�e!*��. ,+, �K)"!?�=��

4. m�E���Æ��`U�n��QÆ�RVCPg, f�h`n��QÆ�f�khlo (ma) nÆ.
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M�DC�=e!�e���F):�L ,0%��!5, "9���$���=>E. �LM  �=

�c�5, )"!?�=9"-�P2: F):�3�!�=�F):�3FF�=�F):��!FF�

3�=. �=>E-P�:

Yit = αi + Xitβi + μit, i = 1, · · · , n, t = 1, · · · , T, (13)

Yit = αi + Xitβ + μit, i = 1, · · · , n, t = 1, · · · , T, (14)

Yit = α + Xitβ + μit, i = 1, · · · , n, t = 1, · · · , T. (15)

�= (13)@VF):��,�:���, � �3������, �"��e!���F):�0

��; �= (14) @VF):�,�:���, �������3�, ,+��e!���F):�#�;

�= (15)@VF):��,��:���, +������3�, ,+�=�FF���e!���F

):�0#�. �=��DC����DC�14���i��= (13)�(14) � (15) ��]�), DC�L

O@ 4.
/ 4 bq (9)9(10)9(11) c (12) dbqr�efgsUV

eb�
� Cc (9) Cc (10) Cc (11) Cc (12)

F2
2.79* 2.98** 2.56* 3.56*

(2.61) (2.34) (2.45) (2.87)

F1
1.36 1.29 1.38 2.31

(2.35) (2.69) (2.38) (2.75)

Hausman eb 25.89 7.98 992.76 12.80

(P o) 0.0001 0.0465 0.0000 0.0239

p: F2 :ebfhT��lg�gf�@XYV�hl@�
�; F1 :eb��lg

�gf�@XYV�, hfhg�hl@�
�. i�?: F �
�j5o, “*”, “**”

�ijk 10% T 5% dqej�fklrhl. Hausman eb;pUV� Prob. o.

@ 4 ÆV, �= (9)�(10)�(11) � (12) � F2 �:!3� 10%� 5% Æs.(�5Æs, � 4 :�=�

F1 �:!3�Æs. ,+, 4 :�=3mJ-FF��!���EF)0:�#��i�, YK-�!��

�EF)0:�#�, �FF���i�. 4 :�=3$F��= (14) �>E, XF):�3FF�=. 1

Hausman DC9"a,, 4 :�=F�_%���=K�h����=�l,3#(, ,+, $G 4 :�=

�:������h���>E, 4 :�=F]3F�h���3FF�=>E.

4.4 htiap
�lmkJS, �#EJSU:���I���=�Z3!#EN�[DC. )"N�[DC,��+

2, ��)"N�[DC�J�)"N�[DC, ��)"N�[DC���� LLC DC, J�)"N�[

DC"�� LPS�Fisher-ADF � Fisher-PP DC. �6!?&F)INg���N�[0�, ,+�6"

Fisher-ADF DC�L$#EN�[DC^�. DC�LO@ 5.

/ 5 bqjkluvgsUV

m�
j�o (n�Ti_nl) j�o (jn��) hko�

Fisher-ADF Fisher-ADF Fisher-ADF

ln Cit 32.0846** (0.0215)

ln GDPit 2.3969 (1.0000) 24.7589 (0.1317) 29.3719* (0.0440)

ln FYit 16.9576 (0.5260) 4.3325 (0.9996) 41.9529** (0.0011)

ln Iit 34.4355** (0.0111)

ln SYit 3.7144 (0.9999) 32.9986** (0.0167)

ln TYit 2.5600 (1.0000) 21.7437 (0.2436) 35.6231** (0.0015)

ln ROit 9.5374 (0.9460) 1.9810 (1.0000) 40.0703*** (0.0001)

ln WAit 6.3216 (0.9947) 21.4963 (0.2551) 83.0089*** (0.0000)

ln RETit 31.6842** (0.0240)

p: i�?: P o; “*”, “**”, “***” �ijk 10%95%91% dqej�fklrhl.

5. Wlnto, ipuqq
m�
����r.
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@ 5 Fisher-ADFDC�LÆV ln SYit 5"�� AZ�!j� ,�+c�5��.,��Z�!j

c�5�.. � ln GDPit�ln FYit�ln TYit�ln ROit � ln WAit � I (1) IN, M�� ln GDPit�ln FYit�

ln TYit�ln ROit � ln WAit #EO-M�, �O-�n��.IN. ,+�=�L��� GDPit�FYit�

TYit�ROit � WAit ��!O-IN Δ ln GDPit−1�Δ ln FYit�Δ ln TYit�Δ ln ROit � Δ ln WAit, @V#

$3!��,3�c�.

4.5 mnIJBg
�������
<����2�M�, ��qp0vk, ��0��, ��2������7=, M�

��<�!2�, L&����-*��, -.��&+644��, F]&+�� �)��. 1����

.��)����M��� ,, ,+�6L�G��. GDPit−1 ��(g3!(gV.��)��c�.

� , ��)����.o@��&��L, ����V., +��6L0� mrq1*, )��Q���

�n$+#���=Q)��, ,+�6�=�L�G��.)�� Cit−1 ��(g3!, 9"r/��)

���V.��. ��= (9) � (11) �, Δ ln GDPit−1 � Δ ln FYit�ln Iit "' ln RETit ��.#9.,

��= (10) � (12) � Δ ln GDPit−1 � Δ ln ROit�Δ ln WAit ,��.#9., ��=�!?�J+

O.. ,+�= (9)�(10)�(11) � (12) F�F)\o�#9JS (cross-section SUR) #EU:, @ 6 ��

=U:�L.

���6�=F�\o�#9JS, �L91c#U, ,+&3!��!��:��eL, BLM�!

so. @ 6 ��= (9) �U:�LÆV����"K�� Δ ln FYit�"P����: Δ ln TYit �bCjD

d� Δ ln FYit ��,���)��3�&e��. ��0�.)����!Æs�[, X*��&,)�

�����V., )��Q���$Owx)+, p[�
, Æ$x&q�)�)+. � +X*��&��

�,�����Q\Q� “pp�$”, )��%���\\)��Q����=�q3. ��,��

, Δ ln GDPit−1 �h���e� ln Iit ��!�1, %��)�L�*,23� Δ ln GDPit−1 @V���

� GDP ��,3�c�, �6G8!?�,� 2000–2016 �, �I ,��&b (T_Æ) ����,s

G.��+, �_���#���!�%, ������.�, ��&�����,��:��5$, L?�

1; �L�h���e��Q��,+�_���������.����.��$. ����X*���

����!+)L����,*����)��&+���Æy; "K�P�����)���Æs���
�, @*����������.��� �)��&+��Æs.

/ 6 01lT2^3wopqxrsyz{|tuv}UV
m� Cc (9) Cc (10) Cc (11) Cc (12)

ln SYit 0.20*** (7.74) 0.49*** (8.99)

Δ lnTYit 0.05*** (30.71) 0.39*** (22.62)

Δ lnGDPit−1 −0.30*** (−8.85) −0.87*** (−10.67)

Δ lnFYit 0.04*** (8.87) 0.14*** (6.03)

ln RETit 0.05*** (11.69) 0.11*** (5.60)

Δ lnWAit 0.03*** (6.83) 0.03*** (2.74) 0.05*** (5.40)

Δ lnROit 0.001 (0.14) 0.03** (2.25) 0.04** (2.98)

ln Iit −0.04*** (−8.95) −0.18*** (−26.94)

ln Cit−1 0.83*** (26.96) −0.06*** (−4.91)

n� −0.11*** (−6.67) −0.66*** (−42.57) −0.87*** (−47.08) 0.02*** (3.27)

R-square 0.99 0.99 0.99 0.48

F o 28508.08 41796.58 1109.58 15.05

s� 9 9 9 9

Cc FE FE FE FE

�to 153 153 153 153

p: i�?: T o; “*”, “**”, “***” �ijk 10%95%91% dqej�fklrhl.

�= (10) �LÆVH<(.5ef�Q ln RETit �(1!�i#! Δ ln WAit ��!Æs�[, X*

����64���c����)���Æs����. A1!�i#! Δ ln ROit ��!�Æs, *�1
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X*A1!F�����)������, ��,�A1!FA@!��64�����)!�i#!,

����rMNH���64���A1!�i#!!?. ,+, �6������64����
���

)����Æs������K�.

�= (11) � ��=, �����= (9) � (10) ��#�, C,-�= (9) � (10) �.r.. �=

(12) �(1!�i#! Δ ln WAit �A1!�i#! Δ ln ROit ��!Æs�[, s����:. �G��

.��)�� ln Cit−1 ��!Æs�1, *,��= (9) � Δ ln GDPit−1 ��!Æs�1#�, */X*

��)���������
��1N��. �G�= (12) �c(g3!<b� Δ ln SYit � Δ ln TYit  ,

ln Cit−1 ��!-P� 1.74 � 1.79 (T :-P� 13.55 � 9.12, K3� 1% Æs.(�5Æs). �X*�

�)���
���"K�"P���
��Æs�&e��,+X*-��)���&#�.��#��

�����. �����$*(g-s,!F#�(! “tP^” �
�I��+,���Q���I��

t��+���I�lY, �u���%�%a�����5'HD�����LI��. X*9",0&

#��"#���)��$���������!�
,,0&#��644��$��LI�HD���

���5', 0#"K�"P���
.

�6�,-8-,-�4���
�9.3!, 0s-rq,4, C,-����������."'

64����
���)����Æs����,,*-�� �)��&+�.��u��������

�5'+)�LI��, ���"K�"P����Æs����.

5 wx

�����������
�#-��-#�����0#�;�;^9�. `4��)����

�������
���%$�-�%�, 14�����������
�0#��, "'����&�

��
+)���)���&e��, ������������.

�6�+!�F9��)�� , ��LM-��� �-*)��, +u!.�LM-�� �4�

�,�-*�$2+)6��"#1������1����0L�-LM�� ��$���64���
4��+). �)��F9+/+), �6*�"56#�����$R TOPSIS��� �)��F9�

=, ��(�-"6F9�R�3"9��56F9KD/H$���. � , �P�"NBH�<���

)��F9�14, �6��� 9 ���#E �)��F9�B=. ��, �6�/IHFv���0, #

EKH�� �Fv, *,@9&��d� �)���#�Y\$+), *"+�� 9 ��� �)��

!�+)L�.)"�=�, L2��)�����������
�#99�.

,0F9vD�� 9���)��, �6�� 2016�0��"#1������1�+))��FQ,

fC�������$ �1�+))��FQ, ��644��+), �g�)��FQ. ������

�
���� ��$�[B, ��&��CJ, &^+_�,9]["'!)�&+1(*���)��

Æ$)+. 1 �)��$a, �"��������
(�=#��� �)��Q, �)��#�=%

�����������
(��=Q��B���OF. 1/IH))��$a, ���$ �1�=

Q���, ������'<#���<��.

�6�,�=����: "�, ����"K���"P����:�bCjDd����)��3�

Æs&e��, X*��������� �)���Æs��. "K, �� �)�����V., ��

&���,�����$� “pp�$”, )��%���W�\\)��Q���q3=�. "P, ��

�����!+)*���� �)��&+�"���,4. "L, ����64���c����)�

���Æs����. "^, �� �)��&+9"Æs����"K�"P���
, X*�� �)

��&#�.�HD���������.

 ��6)��F9��,�=��, �6������������,9��-#0#�#-��

9�. ����� �)����$"�,0��������.�����64����
(�$��,

��������!*��&+�� �)���F"�,4. ,+����, ����$O"H����
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�!�"��
�), ���q GDP �, �2w1vs�!�%�
��, zu�!>+5���
��

���>B���. 6�(! “tP^” �
�I�&,����������fD����)�, r
��

7st1. ,0D�������f, )���)����, "+0#������#E#$HD, HD��

������,0�q�(.���)�������64��, #��&+�� �)��. �)#-0

#, tmE0+�+E�.�<&'�#��E. “�n4n” ��). � , �� �)��=Q���,

�p[*�K�������&v>B, #���Q&,64���7s(�, �.-*���4��+]
w, w1p[Æ$)��. �� �)��=%���, ������V., =3��\\, �9",0�

�������  , '-�u<�+) �, "�/,, o�l,, 6�g��2�)��c*�\��.
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