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Empirical analysis on the development level of Gansu province’
circular economy based on fuzzy inference system & AHP
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Abstract In view of the present situation of the circular economic development of all of states and cities

of Gansu province in 2007, the method of AHP (Analytical hierarchy process) was used in the construction

of the indicator system of the circular economic development, and the concrete targets of three essential

factors that supports this local circular economic development, namely: the economic development - city

and countryside construction, the resident live - the population society, the resources and energy - ecological

environment, were screened before the weight of each concrete target determined, and three essential factors’

values of the states and cities were calculated, then the degree of the circular economic development of all

of states and cities in 2007 was evaluated through the establishment of fuzzy reasoning systems synthesis.

Accordingly, after the analysis on the assessment results, some suggestions about the circular economic

future development of all of states and cities of Gansu province were given at last.
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#��$��

�����!$�)%,�$%�
���%&��%��
	���'&()*���
�������,
��'&��'&*�+), �����,()'.

#$%&: 2009-04-03

'()*: *+(+,(-. (40871061)

+,-.: )- (1978–), ,, /--)., */./0, 01*02, ++1,-123,42.3-*0; 4/3 (1963–), 0
1./, ,, 524)., 53, 016, 01260, ++1,2423,42.3-,*,5(...



� 7� )-, 7: -0 AHP-575/8526-1233-971�6 1201

2 /023

2.1 AHP 1423
:5 AHP �!8897#���8�� ����6:;97�� <;9�� 8;9��9�:

:%, =�>():?<� W
[2]
i .

2.2 4567;8<9:
@;;9��<� Wi �>:?Æ; Cij , <<A�%
�������>��' B

[1]
t :

Bt =
m∑

i=1

(
WiCij

/ n∑
j=1

Cij

)
, t = 1, 2, 3.

2.3 ;<=>?@AB
'"$��'=��>B$���=�=$�, �� Zadeh 1975 #>?&A�. '"$�()�!�

=@���'"Æ��Æ��, ���C'"$��� [2].

>?�� Matlab (R2007a)��A�'"$���B�()�C��� Bt ���",D@DA> Bt =
{B1, B2, · · · , Bm}, >?
>?���EF():?�@<%�"�'; E�'Æ�B
�AÆ��'""
<, G@;B��'":�@A��H�:;, B%=ADADA>? Ai={A1, A2, · · ·, An}, >?
>?�
��EF>()�C"(�C [3] .

3 CDEF

3.1 GHIJ
Æ!#��C�D� 2007 #
	� 14 CF�E�
�����CD���". ;I#�Æ;C�


� 2008 #
	�#E (�#E
Æ;� 2007 #�<Æ;), 2007 #
	�>F�E1����������
<FJ, 2007 #
	���FAGDFJ!G'&�D&K� �Æ;�
�.
3.2 KHL?AB

��
LÆ)�
	�
���������", H
	�
�����	�E?� (A),  AI��
3 C��� (Bt) �FMC:? (Ci). N*JI�(G, 9�KO)*
������HC������: �
��� -PG��GD; J��� -�K��GD; �


 -����GD. �?
	����C�;H>
����
, # Del-phi !, �IQL� , �HC���A, JIA 34 C:?�%�Æ (J 1)[2,4−5].
3.3 KH2314

���QL� �"��
�, # Delphi !E�H�, 9�KC�%>���'����, @;���
���, FL�� 1'���� 2 �����RM��: �����M����H����SB���N��
�, �Æ?�M# 1�3�5�7�9 FL, T�NC:;%O�
OG�M# 2�4�6�8 FL, F�� 1 '��
�� 2 �����RM��: M� ��H� ��SB ��
 ��, �Æ��# 1/3�1/5�1/7�1/9?
�FL. ���:?8�>� %>��H�:;%, "# AHP !, =�:;97, G���9�:: [2].

�E?� A, �;�:?���<���8;9, =��E?�O	#�C�:?��, 8�
	�

������():?�8;9<<�C��9�::�C (F 1)[2,4−5].
3.4 4567;8<�MN9:

��?P��, L; AHP �>:?;9��<�, � 2.2 <<A 2007 #
	�>F�E
�����
�>��' Bt(F 2)[1,5−6].
3.5 ;<=>?@O9

@; Matlab (R2007a) &K�JKPQ�� (GUI) �<'"$��� (FIS), UR: ()��>?
(Bt) ={PG�� -����, J��� -�K��, �


 -����}; ()?@>? ={Q, 
, �}; (
)()E?>? (A)={
������}.

�� Matlab '"B
�AÆVSR (Membership function), I#LKB
�AÆ (Trapmf), �()�
�>?�()E?>?�I'"B
AÆ, =�AÆJ (J 2)[3,7−8].

1. 5-WM(NOPMTX “5-O”; SNUM(NOPMTX “SNO”.
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U 1 XY]V^_`abcdef
B1 B2 B3

W5 WUQW1 0.5456 0.1819 0.2728

W2 W3 W4

C1 0.2371 0.1294 1

C2 0.1336 0.0729 3

C3 0.0735 0.0401 9

C4 0.1267 0.0691 4

C5 0.0356 0.0194 18

C6 0.0188 0.0103 28

C7 0.0326 0.0178 19

C8 0.0520 0.0284 15

C9 0.1522 0.0831 2

C10 0.0278 0.0152 22

C11 0.0560 0.0306 12

C12 0.0541 0.0295 14

C13 0.2708 0.0492 5

C14 0.2394 0.0435 7

C15 0.1659 0.0302 13

C16 0.0902 0.0164 21

C17 0.0578 0.0105 26

C18 0.0312 0.0057 34

C19 0.0595 0.0108 25

C20 0.0400 0.0073 32

C21 0.0452 0.0082 30

C22 0.1347 0.0367 10

C23 0.1470 0.0401 8

C24 0.0638 0.0174 20

C25 0.0383 0.0105 27

C26 0.0311 0.0085 29

C27 0.0291 0.0080 31

C28 0.0452 0.0123 24

C29 0.1746 0.0476 6

C30 0.1146 0.0313 11

C31 0.0771 0.0210 16

C32 0.0752 0.0205 17

C33 0.0459 0.0125 23

C34 0.0235 0.0064 33

C1 = 0.053; R1 = 1.53; CR = 0.053 < 0.100.

�X?�"()�C�>��, NY9� 
������, �<!A'":�BA [3,9]:
1) If (PG�� -���� is not�)and(J��� -�K�� is
)and(�


 -���� is not�)then(


������ is 
);
2) If (PG�� -���� is not�)and(J��� -�K�� is not�)and(�


 -���� is
)then(


������ is 
);
3) If (PG�� -���� is
)and(J��� -�K�� is not�)and(�


 -���� is not�)then(


������ is 
);
4) If (PG�� -���� is �)and(J��� -�K�� is �)and(�


 -���� is �)then(
�

����� is �);
5) If (PG�� -���� isQ)and(J��� -�K�� is not�)and(�


 -���� is not�)then(


������ is Q);
6) If (PG�� -���� is not�)and(J��� -�K�� isQ)and(�


 -���� is not�)then(
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������ is Q);
7) If (PG�� -���� is not�)and(J��� -�K�� is not�)and(�


 -���� isQ)then(


������ is Q).

U 2 2007 gQRShiZjTÆUVQWYZhklm
RZO 233- -[SWV[X (B1) YW2Z -.[X\[X (B2) \]Y] -241][X (B3)

ZOR 0.6296 0.1627 0.2163

^^_R 1.0051 0.2151 0.1273

.\R 0.6339 0.1867 0.3994

]_R 0.3434 0.1241 0.1519

TUR 0.3131 0.1093 0.1276

VWR 0.3141 0.1208 0.1836

`XR 0.3289 0.1456 0.2182

[\R 0.3097 0.1205 0.1384

`]R 0.4477 0.1557 0.1830

4)R 0.2881 0.1037 0.1409

^YR 0.1982 0.1014 0.1334

^-R 0.1790 0.0972 0.2439

SNO 0.2294 0.0856 0.1291

5-O 0.2343 0.0899 0.3340

a - b -
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P 2 hXYklnXY*VopYqrP

3.6 stuav
�#$�I� fis AÆZa, =��CGbJ (J 3)[3,10−11].
�J 3 McA, 2007 #, 
	� 14 CF�E�
�����GD���, 	_F
������B(

0.55;   , _EF�db&F�
`E�
������� 0.53; [�F���F�a\E�
�����
�B`� 0.5.
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P 3 2007 gQRShiZjTÆUVQWYcXP

� 2007 #
	�
���������", Md: T� “e�eb��a” �]^�f_�	_�fc�
db&`F���_EF�
������'��(C�=g����� -PG���KO. a�db&F
����� -PG��GD()'B(,b����


 -����GD()'B`.��, 
�����
�GSB(. 
	
`�)*�8
������d`, ���a\E���F, �g�
�������
HC��: ���� -PG���J��� -�K����


 -������, '�� �F�E�d`. 

`E����� -PG��GD()'a�(, b���


 -����GD()'�(,  
�����
�GS
` [12−13].

4 wxyz{

*J
�����������HC��: ���� -PG��GD; J��� -�K��GD; �



 -����GD�h?	#, ��>��'���, E� AHP QL� �", 
�ÆH����Æ�>:
?:���BA9�A���<�; ��'"����Fc'"h��de�
Æ, "#'"$�i, :5
���'":�BA, �;�I�()���()E?�B
AÆ&���X?�" [3],=�Bi()�C.

�� AHP-'"$��!, � 2007#
	�
�������", f�
	�>F�E
�����d
�)*%O������)*
�����j��%O�b���C. E��, �eg
	�
�����
���hf��b��, �kÆ�)�l)���'&*�+):

1) ��_EF�T� “e�eb��a” �db&F�fcF�f_F�	_F�]^F, ÆLc���
����
, m

��� “3R” nA, @	i�����d@Æ�, ��'eg��oÆ������;

2) 
	`�)*�
`E�j`F, Ækj �
pg���qf, 	Æ����oÆ���, hlr
� “N(��” ���gE;

3) ji)*��mF�nhF�[�F, Ækl$�����
���, &(Æ)*�8
�����
��;

4) ���
��
pg�����
ÆG�sqf�a\E���F�jtF, Æk�o#pq��_
EF��o�*ija, kl��*m
����l��.
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