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/S f6�:� �&@3���  �� M/(#�* O$JC	 (�[�# +8:	 j-�9� I+M�#� ��-�9  3 / ��
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�"�# �#�4$M�#� U "# M��D,-# �* �0+d9� lR4�)9#$2+�G� "# f����/9�$A*+��
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&+  "# R+� )��9:-��M>+� <-�C� 3 !&�"F)�-# M/  M��D,-# ��<�3�p $�D2F .�+�D2F !#R$
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#&0 �4�&2F �g��g�g���
)2�*" �gg��hg���
�+9�# ����������
�.&X  h������h�g

$��  f6+�A	 ����g����g
����� IX?	 �x�h��h���
�0 !�7,'�- x�h��xhh��
�-�,-� ��<  ��hh���g��
R<- $�i� ��g�g�����
S�7,@# B*#3��hhh���h���

f��/' )* �-�,-� �g�gg��g��
�4/�"�- h��h����g�
����#&' xx��hh���h
;Q� �h���h����

<-�C�)"�� �#/S# $:#�*$"�� �#/S# �<-�C� $)(�0�Q� $[9-�Q� "# �Y�H �"#
)* !�4�<'J,A� �&U+t �Q� /� ;� �#��4+/�� ."�� �#/S#$# �� �� #� )XH�� 1�K�-# �* !#&	
&iS {*#&	��X�� �3� !&�70 lX,8� ����E )<-�C� .S&7[� )* )@&	 �*)�� �/0 

�G�H >03`�))* P&*�� f�<-�C��X�� �3��("�� �#/S# �<-�C�$�X�� �" ��  �� ��
�-# M/  M�#� !�:� .# ����2�H 1�"�� �/S m$)*3� f�&Y" B*#��?	 ��� l��& )Lin 

& Cheng, 2007: 18:( 



$��  B+C� �+D+E "# !#/�3��  ���G� TL- �*��"�# ... ���
 

�e
e� ���.� �� %��  �89� M+� �� �e
e� @#�f� T��0 

z&� B*#3� ��
ijkβ!�:�/90�M70# +<A� ���,���� i�,�#��� �* j� "# ��k8,� M�4/

kO(#ijγ3ijα	�	 )*+�� 3 e�* /H j+��0�Q� 1$>-�� 3 !�4/�& ijδ�+Z��+�0�Q� 1$
� !�4/�&  >-���/ �* ./*���)D2&� )E �-# �0$"�� �/S $)*)�&4#$�?	 �M/  l/�#

)E:ijijij γδα ≤≤/ �* .��J� 17G ���# ��)D2�� 1� �0"�* �M




 9,
9
1W	++� ��/99E.

�:	+�	�� ��"�� K&�?� s$:# ���"�� �#/S# )* )@&	 �* )XH�� 1$)*�� M/�F �-�
XH��)�	�� O�<t ��J� s�A)@3" �"�� $*+�0�,�#��� 1$)* lX,8� L*#� �� )"��:	 �+�

���& )Lin & Cheng, 2007: 19:( 

nji ,...,3,2,1, =∀

<-�C�)"�� !"3 $<A� ��0�,�#��� :<A� !"3�" B*#3� "# �0�,�#��� �� )<-�C� ��/�& :



��� �)��:�)����* 3 �+�#�W@ �:03`� V �7XS O$R�� M��7 a�

]3/@ ��h� O�<A� !"3 !#&	�"�� $#�* M/  )<-�C� $�0�?� "# m+�0��$�G� ��
E "#+D+C� �+4/�" B���E M/0�:� #� :

4+�
)g(%��  ��h� "�+ �A���<� �� X# �A %��� ��> -�P��� 

�A���<� 
(0.03,0.07,0.16) (0.807,1.233,1.762) #/Y 
(0.03,0.08,0.17) (0.847,1.311,1.859) &* 
(0.04,0.08,0.19) (0.974,1.446,2.093) #&0 �4�&2F 
(0.03,0.08,0.17) (0.772,1.300,1.903) )2�*" 
(0.03,0.07,0.14) (0.725,1.146,1.561) �+9�# 
(0.02,0.06,0.13) (0.629,0.972,1.467) �.&X  
(0.03,0.07,0.15) (0.719,1.198,1.681) $��  f6+�A	 
(0.02,0.04,0.10) (0.388,0.675,1.053) ����� IX?	 
(0.01,0.04,0.10) (0.361,0.639,1.068) !�7,'�-�0
(0.02,0.06,0.14) (0.597,1.018,1.581) �-�,-� ��<  
(0.04,0.09,0.19) (1.082,1.530,2.134) R<- $�i� 
(0.02,0.04,0.10) (0.483,0.723,1.071) �S�7,@# B*#3� 
(0.03,0.08,0.19) (0.868,1.401,2.073) f��/' )* �-�,-� 
(0.03,0.06,0.13) (0.672,0.997,1.470) �4/�"�- 
(0.02,0.04,0.10) (0.382,0.696,1.084) ����#&' 
(0.03,0.06,0.12) (0.662,0.953,1.329) ;Q� 

D2� �3� "# M��D,-# �*�"�� $��,H !#&	���J� �?Lt ��!"3 �0$"�� $)*OM/�F �-�
� #�+#�* R$?�+XC	 �G�H >03`� �� )E �[�F "# O��E )<-�C� �0��+��0$7�	 +X�K�-# �* 
9�	+R4 )* �0�<  m�9)#�M/"�� ]F$� 3 ���4 /0#&' f�&Y +�"�# )* "� �0$"�� $
?�+� �0��� �*+?	 "# O;++!"3 1�0$?Lt �?�+�#��&' �0��$!"3 3 M��E �0$"�� $)<-�C� 

M�#� �#�t �/0 #� M/  #�;.

c�G� ��/9�$9E�- ���  IU�9� !$�<	 ��:�6E �E "# R+D+C� �+��  B$

E+D+90� ��C�+� O�#��# BV�E�� "# �rv,� /�#&	V�0�&,$��� $S�7,@# O�c��k,t# $3



$��  B+C� �+D+E "# !#/�3��  ���G� TL- �*��"�# ... ���� 

?7@+�,'�9 �/ �* .# ���)* O�,-#� 1)* �&Q9�� !��3F �-�+�G� !#R��/9�$!#/�3��  
E "#+D+C� �+?� 3 B+�0��$!&�"F "# Oj8,9� T)�&7� m	 #$���-# M/  M��D,-# .)@&	 �*
# )*��@ �� )�9��3F��4 �#R*# !�$M�#� U "# �0+R4 l�)9#$�2+)<	� 3 M��D,-# f�� �0$��	
�*,�# 3 M/  M�#� ��k,'# �0 �-�� )+"��!�:� /90�M�+A* !#R+�G� ;E ����/9�$3
,�#+"��!�:� /90�M*+>�	��G� /H 1��/9�$�-# .�/S #�2�� #� �)* !#&	� !#&9S+��)
�Q�$�-�� ��E %�8,�# �0 .# "#�� 3� 1�� !#&	+Z��+,�# 1+� "�+�G� !#R��/9�$�/S �* #� �

E )A��J���.9E�- $#�* oC* ��&� ��+?� M�R��  "�+,�# 1+Z��+��!6E IU�9� !�� !3/* O��  
�� !�:� O�0��+?� !"3 1,��4 �Q� JL9� )� 1+* �� )E /0�)�-��* ��&� 1E�- $#�#� $��  O

JL9�n�)��+� /H "# �	e�* 1+Z��+� $#�#� 3� �,xh��/ �* .1+��� ���G� /H 1��	 $/9� "# 
C�+� B+*�� RIU�9� )* P&�	�	 )* �D0 3 M� Om+�* jx,�� Ox,h� 3x,h�,�# +� "��/9 �*.

9E�- ���G� !#R+� 1++?	�!6E lX,8� IU�9� !f#�Q� )��F K�-# �* R��<	 �� 
)����* ��# !�-�9 ��E {7,[� $R�� �'�  �* P�<	�# �� �,A�" $�0 3 oC* ��&� $�0

M�#� 9E�- "# M/�F ��4 $�0�* )JL9� �0 !9�R4 )* �0�<  �3� $�+4 ��E )* �* OM�&)M/�# ]F
���4 f�&Y $"�� .�3� K�-# �* �+XC	 (�[�# �� )E �[�F "#M�#� )* "�+� O$"�� $�0 $�0

�� $"��)* �+XC	 $#�* ��X�� $"�� �/S M��* 1�# �� #�2 O/ �* !�:� ��" �#��* �� )E �	�&Y
�� M�#� M/  !�+* O�&  /�#:

�7���#�4 >+���+�G� !#R�>-�� �C� "# !�4/�& +"�� �2�H �� M/  ),'�- B$

14 - One- Sample T Test 
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!�70* )E )�&4+� !F !�+�J� �&Q9� )* O� �4 R�siR4�)9�0)IU�9�(�* P�<	�# �� O
?�+�0��)M�R��  ��#&S)��4 (M�#� "# �0$@�� )E �-# M/  M��D,-# M/�F��4 )&iS ��0 �

 M�#� !�:� z&� �#�&7� �� (#/E�-# M/ .)*M��- f��<S �* P�<	�# �� �G�H >03`� �	
?�+�0��$��  IU�9� �� lX,8� $)*;E mD9� f�&Y�	�� 1+�G� !#R�#� �* O+>�	�1
�+�G� !#R�#� �� 3+Z��+#� f#�Q� 1�-# ),��4 �Q� �� .M�#� #�2 �0$/�F ��4 M"�� $

IU�9� TL- "#��  $!6E �<	 �� �)* R��7  ]3/@ f�&YM�3�3/	 O���4 1�/:
4+�
)&(�����9+� %��  %�A-�� /W�1� ]=P �� ���Q��) ��)-�� @#��� "���� �� i��0�� �� �#��0 ��2�U� 

%��> ?��� @�8�� 
��� �� �)��9Q -9��� @�1�� �j�
> ;U��h0���'� /
<0

m� (1,2.48,5) (1,2.41,4)(1,2.65,5)(1,2.55,5)(1,2.47,5)(1,2.11,4) (1,2.21,4) (2,3.67,5) 

3� (2,2.95,5) (1,3.40,5) (2,3.31,5)(1,3.55,5)(1,3.12,5) (1,3.26,5)(1,3.01,5) (1,2.30,5) 

)- (2,2.65,5) (1,2.87,5)(1,2.53,4)(1,2.87,5)(1,3.12,5) (1,2.56,5)(1,2.71,5) (1,2.81,5) 

���N (1,2.75,5) (1,2.75,5)(1,2.34,5)(1,2.63,5)(1,2.19,4) (1,2.65,5)(1,2.58,4)(2,2.91,5) 

d9� (2,2.99,5) (1,3.36,5)(2,3.06,5)(1,2.93,5)(1,2.98,5)(1,2.53,5)(1,3.11,5) (1,2.46,5) 

>  (2,2.24,5) (1,2.26,5)(1,2.24,4)(1,2.71,5) (1,3.11,5) (1,3.05,5) (1,2.73,5)(1,2.51,5) 

�D0 (1,2.10,4) (1,1.97,4)(1,2.38,5)(1,2.59,5)(1,2.44,5)(1,2.78,5)(1,2.24,4)(1,2.84,5) 

�:0(1,2.34,5) (1,2.90,5) (1,1.95,4) (1,3.17,5) (1,3.03,5) (1,2.27,4)(1,3.21,5) (2,3.05,5) 

)� )�&7� /t��
M� (1,2.86,5) (1,2.61,4)(1,2.74,4)(1,2.11,4) (1,2.23,4)(1,2.41,5)(1,2.12,3) (1,3.11,5) 



$��  B+C� �+D+E "# !#/�3��  ���G� TL- �*��"�# ... ���� 

4+�
)k(���� l���� �9+� %��  %�A-�� /W�1� ]=P �� ���Q��) ��)-"���� �� i��0�� �� �#��0 ��2�U� 
?��� @�8�� �� @#��� 

�P�OP���P %�f ����O
� ?��+�;���C �P�OP�"��OC�P�)����P�#����C ZK� 
m� (1,2.03,4)(1,2.02,4) (2,2.97,5) (1,2.43,4) (1,2.35,4)(1,2.43,4)(1,2.62,5)(1,2.75,4)

3� (2,3.61,5)(3,3.93,5)(1,2.61,4) (1,3.02,5) (2,3.84,5)(1,3.53,5)(1,3.33,5)(1,3.02,5)

)- (1,2.84,5)(1,2.22,5) (1,2.65,4) (2,2.81,5) (1,2.53,5)(1,2.56,5)(1,2.76,5)(1,2.45,5)

���N(1,2.65,5)(1,2.37,4) (1,2.87,5) (1,2.72,4) (1,2.44,4)(1,2.71,5)(1,2.48,4)(1,2.21,4)

d9� (1,2.61,5)(1,2.47,5) (1,2.17,4) (1,2.73,5) (2,3.89,5)(1,2.69,5)(1,3.75,5)(1,2.12,4)

> (1,2.77,5)(1,2.51,5) (1,2.48,5) (1,2.02,4) (1,2.49,5)(1,2.57,5)(1,2.41,5)(1,2.98,5)

�D0(1,2.74,5)(1,2.69,5) (1,2.79,5) (1,2.08,4) (1,2.39,5)(1,2.42,4)(1,2.51,5)(1,2.62,5)

�:0(1,2.33,4)(1,1.80,4) (1,2.62,5) (1,2.17,5) (1,2.61,5)(1,2.34,5)(1,3.52,5)(1,2.84,5)

)� )�&7� /t�� 
M� (1,2.41,4)(1,2.57,5) (1,2.93,5) (1,2.13,4) (1,2.12,4)(1,2.79,5)(1,2.32,4)(1,2.43,4)

3 $�#��&' s��	�� �0 )* P&*�� ]3#/@ 3 f�<-�C� !��3F "#?-����& @3�' �
�,��XC	 "# �Y�H d+M�#� ��0$�3F��4 $R4 )* �0�<  �3� "# M��D,-# �* M/  �9)#�M/]F
"��$��7  ]3/@ �� Mc
�&  M��3F O:


4+�)J(�� /W�1� "���+��> @#��� ���O�� �#��� c#�O� ��)-�� ���8OP� �� �#��0 ��2�U� F.TOPSIS 
�#��0 %��> /W�1� ��#� N$4Q��#��� N$4Q��#� -� @A��> bC�>4Q��h� @#��� ]=P 

3� �JL9� 1.573 1.3076 0.4539 

d9� �JL9� 1.6136 1.2822 0.4428 

�JL9�)-1.6283 1.2698 0.4382 

]&<t �*�t ���G� 

>  �JL9� 1.6418 1.2564 0.4335 

�:0 �JL9� 1.6441 1.2253 0.427 

�D0 �JL9� 1.6562 1.2054 0.4212 

���N �JL9� 1.6475 1.1869 0.4187 

B-&,� ���G� 

m� �JL9� 1.6566 1.1461 0.4089 

M� �JL9� 1.6638 1.113 0.4008 
1+��� ���G� 

)� �JL9� /t��)�&7� 
BCD� :/�.�0 ;��P��� 
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,�# y&7[� ��+��� "����G� TL- �C� "# �� 1E�- !#/�3��  �+,�&�- B��* �&' 
XC	 �3� "# M��D,-#+) &' �#$TL- )- �� )�G���G� O]&<t �*�t ��3 B-&,� �

�G���� �+�1(8:	+/ M�#� �.�G� TL- �* P�<	�# ���E "# !#/�3��  �+D+C� �+B
4/�"�� �&' �3/C� �M)* )?2�L� ��&� 	�	+��  IU�9� j$n�S&7[� )E O)- 3 d9� O3� 

��,
�?7@ /Y�� +�<	 ��:�6E ���@ �&' �� #� R$�G� TL- &iS )- �-# M�#� �,�e�* 
� ��  #��/0�.

# ����G� (3� TL- )?2�L� 1�C� "# �+��  B$)* O�G� !#&9S��-�9  B-&,� ���
)* )E �-# M/ 	�	+ IU�9� j# �� ���N 3 �D0 O�:0 O>�&iS M3�4 1�"# )E /��#� �

�+�G� !#R�!F �� ),-�E �0��&  .JL9� ���N)n�S&7[� �&E�� ��,}
 !#/�3��  "# /Y�� 
M� IU�9� �� 1E�-��4)�<	 �� ���  #� R��&  .

��+�1�	��G� TL- 1�E "# !#/�3��  �+D+C� �+��  B$#�JL9� �� OM/  ��[)�3 m
�-�9  M����G� TL- )E �-# M/  ��� �+�1� !�:� #� B-&,� /H "# �	�# O/0��3� 1
)JL9���,a�!6E !�9E�- "# /Y�� �<	 �� �� ���  #� R�/�& .



$��  B+C� �+D+E "# !#/�3��  ���G� TL- �*��"�# ... ���� 

N'>)�(2.� -�#��0 ��2�U� L
Oa� /W�1� �� m��P "���+��> @#��� n�=P 

JJC���,� !/  �8:� "# /?* !��8:� ��@ O>03`� d,-�� !/  �	�#�1�,� �Od
M� IU�9� )*��4)�<	 �/��&7� �?@#�� R.# ���� #��* 1�0$�+�#/���4 �8:� �)E /

IU�9��3��)#�#� IU�9�$;E�	��G� 1��/9�$(�@��� %��@ IU�9� "# O#�,-3� !��
� ��7  )*��3� .�@���#�,-3� !��)*0�4F O�J� �XS� "# ;E +&M:���  +9�3...4/�" )*�
C� ��+* BE �+D+�� �+�� 1	 �JC� 3 1�F�* 3 /90��# /9�# Oy&G&� 1�IU�9� ��[
 �H+):�+1)M�Z,�&�- �0$.+7-���(�� �*+�1�	�E 1+D+�-# �.;09N+>8* �� 1�0��"#

IU�9��3��+# R�)* y&G&� 1;E f�&Y�-# M/0�:� �*�t �	 .M�Z,�&�- {t#3 �� �0$
.+7-���*+>* �	)��  �U�'$!/  � "3�* �J��/9E .��� n���Y ;0 �J�$��k,t# 3$
�+���  �J� ��?*# )�X* �A :9�# O�"&�F O/�F�� 3 ]�W,-# O� #/�*+;0 3 �9N+�E��:� 1

M3�4 3 ��:t# �0$)����* �� /�F�� ;E ��R$�+� R�/ �* .;09N+f��/' 1��-���#���  $
�+# �� R�IU�9� /9��� )* OIU�9� 1�Ox3��+�A.�]�- ��0$'#+�#���  O�$���70 �* $



��� �)��:�)����* 3 �+�#�W@ �:03`� V �7XS O$R�� M��7 a�

���-�)X'#� !#�#�4�@��' 3�-v	 )* (#/t# O+�' RE#�� s��0 O/��E��� �� �0�i� 3 �0$
3 R<- ... IU�9� ��x3�# )E �-# M��E ���#&� 1���e� "# �#R�# ���G� >��/9�$"#

E+D+C� �+,�&�- B���/ �* /�#&	.

-��O� %��) 

�,��!�:� >0`� d� y&7[� �� )E �#�+�G� !#R���Z0� IU�9� �� 1E�- !#/�3��  �)
�#��� $�<	 �*&XL� /H �� R���#/� �#�t .AJ	 K�-# �*+;/9*$�U "# ),��4 f�&Y �I

XC	+) &' �#$��  IU�9� "# )JL9� )- ��9	 $#�#� $�G� �# �E� /��&* ]&<t �*�t ��1
70# R��H ),��+� ���G� �&L- )E / �*�9� �� ���  IU�$�	�* 3$�0�n��3R2 m

#� �C� �,�* B+S#/	 �Q� ��&� IU�9� �� #� B�7��# 3 /9E��	�* 1$<A� f�&Y )* �0�
X*�t+�� ��/��#� #� �� .# �*�IU�9� K�-# 1xO�3��#���  $�<	 �)* R	�	+* �� j+1�

�,�* �&E�� TL-�#�  1��G� �Q� "# #� B��/9�$E "# +D+C� �+4/�" B��� #�#�3 /9 �*
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