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Process and Clustering Methodology
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Abstract: In view of the existing defects of bulk solid waste recycling evaluation system, proposes to establish the
evaluation system by combining fuzzy analytic hierarchy process and clustering methodology. Firstly uses fuzzy analytic
hierarchy process to determine the weights for evaluating indexes of each level, secondly makes clustering analysis on the
index weights given by experts, finally through weight obtains the final weighted indexes. The experimental results show
that the evaluation system can effectively integrate expert consensus and better guide bulk solid waste recycling.
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Fig.1 The hierarchy diagram of evaluation system
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Table 2 The table of evaluation index weights
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0.174 8 0.1482 0.1726 0.2465 0.2415
0.0970 0.1023 0.0858 0.148 8 0.249 1
0.3497 0.2067 0.2605 0.2662 0.0657
0.0970 0.1738 0.0609 0.0627 0.1790
0.1844 0.1956 0.3616 0.0726 0.0900
0.0970 0.1733 0.0586 0.2033 0.174 9

0.196 7
0.136 6
0.229 8
0.114 7
0.180 8
0.141 4

wooe W e =

W wm % W

EN

2 WERRY, ALGRU AT R AR HET th
= EI&N B, — B,— B, —~ B, B, B, HHEIHEY
WO R4 23, TR, BI5GB, 4. i
ASCEIEAFRN R bR HE Y th e 2Ky B, — B,— B,
B, B, B,o 2 FMEIEEIRIT LRI AL
5 REA O A L5, JFREE AP R =
R B A B IR R

5 ZiE

AR ST B RS R B W 30 R IR A R e 46



1M

P

TR R Wik MR AT i R R AP R 5 89

AT 2 M5 FARP IRFIERZES M . FAHP 15HE
A BB T A AN 1, SR BTk T LU R
AT R B P AR HE T ) AT 2, B
i 38 S I AROHE A 2 R o A B2 0406 B R B AN 4
PR . PPN RGP R AR P AT AR BT
HEREA RO AL A L Z I, HX R o AR D
IA AT B R f AL S s e st k3T
FOR AR s AL R th R R 2 . A SRS
MA TR 3 TG — .

% 3k

(1] FH55, VPR RRAPTES e, Jest: R AR
RKEp AL, 1990: 5-25.

Wang Lianfang. Xu Shubo. An Introduction to AHP[M].
Beijing: China Renmin University Presss 1990: 5-25.

[2] Satty T L. The Analytic Hierarchy Process[M]. New York :
McGraw-Hill, 1980: 29-31.

[3] Masui Ts Morita T» Kyogoku J. Analysis of Recycling
Activities Using Multi-Sectoral Economic Model with
Material Flow[J]. European Journal of Operational Research »
2000, 2(122): 405-415.

4] X BE, E B SRR R R BT
IHT R BIT[3]. SN R 224 A ARBR A,
2011, 29(4): 88-91.

Liu Qun> Wang Min» Fu Sujia. Applications of Analytic
Hierarchy Process Method in Feature Analysis of Economic
Stronger Country[J]. Journal of Guizhou Normal University :
Natural Science> 2011, 29(4): 88-91.

[5] STEAE, IR, TSRO ST IR BT Ik 1 F e e P

PEhE B PR B0E B B0, BR5E TR, 2011,29(2):
99-103.
Wu Junnian> Zhang Houhui,> Xing Jingmin. Analysis of
the Environmental Economy Suitability for Dangerous Waste
Repository Siting Depended on the Analytic Hierarchy
Process[J]. Environmental Engineering> 2011 29(2): 99—
103.

[6] THIAHY, BUARME, 5N, 5 AR RO IR
W — St S HERR TSR [0, SRS ISR, 2007(4): 27-

28.

Feng Xianggian, Wei Cuiping. Li Zongzhi, et al. Research
on the Consistency and Sequence of Triangular Fuzzy
Number Reciprocal Judgment Matrix[J]. Statistics and
Decision» 2007(4): 27-28.

[71 W B ZAEFRZRE IR T T kR A ). R,
2008(2): 25-27.

Tian Jin. Summary of the Comprehensive Multi-Index
Analysis and Evaluation Method[J]. Times Finance> 2008
2): 25-27.

(8] B PR, FREAE ZLRAE R RS
[]. R TREHEE IR, 2003, 12(3): 556-560.
Liang Liang, Wang Guohua. A Method to Analyze
Judgment Information of Experts by Clustering[J]. Systems
Engineering Theory Methodology Applications. 2003, 12
(3): 556-560.

o] % BL, EOBL, BB, 4 T EKBEEEL
WERERIATSE D). w710, 2010(5): 171-174.

Deng Qi» Wang Qi Huang Qifei» et al. Resource Recovery
Optimization Model of Industrial Solid Waste[J]. Metal
Mine, 2010(5): 171-174.

[10] S, AAEte SOt B2 0o ik SO AE 55 05 58
APEHr [, ML T ARSI, 2008, 44(5): 212-214.
Zhou Yanmei> Li Weihua. Enhanced FAHP and Its
Application to Task Scheme Evaluation[J]. Computer
Engineering and Applications, 2008, 44(5): 212-214.

[11] £ 8 2R = M RO k), 10T TR

ARIRE AR ARPIEI, 2010, 29(5): 850-853.

Wang Xia. Triangular Fuzzy Function Method for Multiple

Attributes Decision Making[J]. Journal of Liaoning Technical

University: Natural Science> 2010, 29(5): 850-853.

MR, BRI, WM BT IR RN X ] AR

W AHP MOBEALIEN ). 25 TR I ARRRE

L, 2006, 7(2): 64-66.

Ye Zhiquan, Guo Qingfeng, Gao Bin. Group-Evaluation

[12

—_—

Based on Cluster Analysis and Interval Judgment Matrix
AHP[J]. Air Force Engineering University: Natural
Science Edition, 2006, 7(2): 64-66.

(AEHEE: I )



90 Wom ok Ko R 2012%F
MRl SHERIRFERERNIENE
Table 1 The table of five experts’ evaluation on the system indicators
o e
LRk b %
B, B, B, B, B; B

B, [1.00, 1.00, 1.00] [1.80,2.00,2.30] [0.20, 0.33, 0.40] [1.60, 2.00, 2.20] [0.80, 1.00, 1.50] [1.50, 2.00, 2.00] 0.106 0

B,  [0.43,0.50,0.56] [1.00, 1.00,1.00] [0.33,0.33,1.00] [0.80, 1.00, 1.30] [0.45, 0.50, 0.60] [1.00, 1.00, 1.60] ~ 0.144 0

B, [2.50, 3.00, 5.00] [1.00,3.00, 3.00] [1.00, 1.00, 1.00] [2.80, 3.00, 3.20] [1.80, 2.00, 3.00] [2.60, 3.00, 3.50] 0.465 1

! B, [0.45, 0.50, 0.63] [0.77, 1.00, 1.25] [0.31, 0.33, 0.36] [1.00, 1.00, 1.00] [0.40, 0.50, 0.50] [0.80, 1.00, 1.20] 0.044 3
B, [0.67, 1.00, 1.25] [1.67,2.00, 2.22] [0.33, 0.50, 0.56] [2.00, 2.00, 2.50] [1.00, 1.00, 1.00] [1.00, 2.00, 3.00] 0.158 2

By [0.50, 0.50, 0.67] [0.63, 1.00, 1.00] [0.29, 0.33, 0.38] [0.83, 1.00, 1.25] [0.33, 0.50, 1.00] [1.00, 1.00, 1.00] 0.082 5

B, [1.00, 1.00, 1.00] [0.28, 0.33, 0.35] [0.45, 0.50, 0.60] [1.80, 2.00, 2.50] [0.30, 0.33, 0.50] [2.00, 3.00, 3.00] 0.129 5

B, [2.86, 3.00, 3.57] [1.00, 1.00, 1.00] [0.33, 0.50, 1.00] [0.25, 0.33, 0.75] [0.45, 0.50, 0.60] [0.18, 0.20, 0.30] 0.092 2

B, [1.67, 2.00, 2.22] [1.00, 2.00, 3.00] [1.00, 1.00, 1.00] [0.25, 0.33, 0.50] [2.40, 3.40, 3.40] [1.50, 2.00, 2.50] 0.237 6

2 B, [0.40, 0.50, 0.56] [1.33,3.00, 4.00] [2.00, 3.00, 4.00] [1.00, 1.00, 1.00] [0.70, 1.00, 1.50] [0.20, 0.33, 0.40] 0.196 1
B, [2.00, 3.00, 3.00] [1.67,2.00,2.22] [0.29, 0.29, 0.42] [0.67, 1.00, 1.43] [1.00, 1.00, 1.00] [1.00, 3.00, 3.00] 0.225 8

By [0.33, 0.33, 0.50] [0.33, 0.33, 0.50] [0.40, 0.50, 0.67] [2.50, 3.00, 5.00] [0.33,0.33, 1.00] [1.00, 1.00, 1.00] 0.118 8

B, [1.00, 1.00, 1.00] [2.50, 3.00, 3.50] [0.25, 0.33, 0.40] [4.00, 4.00, 4.50] [0.45, 0.50, 0.55] [2.50, 3.00, 3.50] 0.039 6

B, [0.29, 0.33, 0.40] [1.00, 1.00, 1.00] [0.18, 0.20, 0.30] [2.60, 3.00, 3.30] [0.14, 0.16, 0.20] [1.70, 2.00, 2.00] 0.238 1

3 B, [2.50, 3.00, 4.00] [3.33,5.00, 5.56] [1.00, 1.00, 1.00] [1.80, 2.00, 2.50] [0.30, 0.50, 0.50] [2.00, 3.00, 5.00] 0.129 3
B, [0.22, 0.25, 0.25] [0.30, 0.33, 3.38] [0.40, 0.50, 0.56] [1.00, 1.00, 1.00] [0.18, 0.20, 0.30] [0.80, 1.00, 1.30] 0.116 8

B, [1.81,2.00, 2.20] [5.00, 6.25, 7.14] [2.00, 2.00, 3.00] [3.00, 5.00, 5.56] [1.00, 1.00, 1.00] [4.50, 5.00, 5.00] 0.238 1

By [0.29, 0.33, 0.40] [0.50, 0.50, 0.59] [0.20, 0.33, 0.50] [0.78, 1.00, 1.25] [0.20, 0.20, 0.22] [1.00, 1.00, 1.00] 0.238 1

B, [1.00, 1.00, 1.00] [2.00, 3.00, 4.00] [1.00, 2.00, 3.00] [3.00, 4.00, 5.00] [1.00,2.00, 3.00] [1.00, 1.00, 2.00] 0.245 6

B, [0.25, 0.33, 0.50] [1.00, 1.00, 1.00] [0.17, 0.20, 0.25] [1.00, 1.00, 2.00] [1.00, 2.00, 3.00] [2.00, 3.00, 4.00] 0.091 2

B, [0.33, 0.50, 1.00] [4.00, 5.00, 6.00] [1.00, 1.00, 1.00] [1.00, 2.00, 2.00] [6.00, 7.00, 8.00] [1.00, 1.00, 2.00] 0.310 4

4 B, [0.20, 0.25, 0.33] [0.50, 1.00, 1.00] [0.50, 0.50, 1.00] [1.00, 1.00, 1.00] [0.25, 0.33, 0.50] [0.14, 0.17, 0.20] 0.062 0
B, [0.33, 0.50, 1.00] [0.33, 0.50, 1.00] [0.125, 0.14, 0.17] [2.00, 3.00, 4.00] [1.00, 1.00, 1.00] [0.17, 0.20, 0.25] 0.030 3

By [0.50, 1.00, 1.00] [0.25,0.33, 0.50] [0.50, 1.00, 1.00] [5.00, 6.00, 7.00] [4.00, 5.00, 6.00] [1.00, 1.00, 1.00] 0.260 4

B, [1.00, 1.00, 1.00] [1.20, 1.40, 2.00] [2.00, 3.00, 4.00] [1.40, 1.70, 2.00] [2.80, 3.00, 3.40] [1.00, 1.20, 1.50] 0.189 7

B, [0.50, 0.70, 0.83] [1.00, 1.00, 1.00] [3.00, 4.00, 5.00] [2.00, 3.00, 3.00] [4.00, 5.00, 5.50] [0.70, 1.00, 1.60] 0.267 0

B, [0.25, 0.33, 0.50] [0.20, 0.25, 0.33] [1.00, 1.00, 1.00] [0.25, 0.33, 0.50] [1.00, 1.50, 2.00] [0.125, 0.14, 0.17]  0.174 7

> B, [0.50, 0.59, 0.71] [0.33, 0.33, 0.50] [2.00, 3.00, 4.00] [1.00, 1.00, 1.00] [2.40, 3.40, 4.00] [2.00, 2.00, 3.00] 0.168 4
B, [0.67, 0.83, 1.00] [0.18, 0.20, 0.25] [0.50, 0.67, 1.00] [0.25, 0.29, 0.42] [1.00, 1.00, 1.00] [1.00, 2.00, 3.00] 0.027 3

By [0.67, 0.83, 1.00] [0.625, 1.00, 1.42] [6.00, 7.00, 8.00] [0.33, 0.50, 0.50] [0.33, 0.50, 1.00] [1.00, 1.00, 1.00] 0.172 9




