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Abstract. According to the features of the customer service of third-party logistics, setting up its 
KPI system of customer service, and then use the fuzzy comprehensive evaluation to evaluate the 
service performance of third-party logistics enterprises based on the evaluation system, and finally 
use example to apply the Fuzzy Comprehensive Evaluation Model to the reality of the work of the 
enterprises, reflecting the usefulness of this method. 

Introduction 

Nowadays, the market competition has become more and more intense, in order to improve the 
core competitiveness of enterprises, the non-core business will be outsourced to those professional 
companies, thus forming the third-party logistics enterprises. In this article, we will use the fuzzy 
comprehensive evaluation method to evaluate the performance of third-party logistics. 

KPI system of service performance for third-party logistics enterprises 

A. KPI System of customer service or third-party logistics enterprises [1] 
According to services content of third-party logistics, we can divide the KPI system of customer 

service for third-party logistics into the following three areas: warehousing management, 
transportation management, financial settlement. 

1) Warehousing management 
Through the understanding of all the links in warehouse operations, we can know that the 

indicator system of warehouse management can be evaluated in four aspects: inventory accuracy, 
warehousing accuracy, outputting accuracy, cargo damage rate.  

2) Transportation management   
This indicator can be defined in six aspects: delivery timeliness, arrival timeliness, customer 

complaints, customer satisfaction, breakage rate, order fulfillment rate.  
3) Financial settlement 
The financial settlement for other companies to evaluate their business service is an important 

indicator, which includes: settlement timeliness, settlement accuracy.  

 
Fig1 KPI system of quality of service 
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A.  The Definition of Fuzzy Comprehensive Evaluation  
Fuzzy comprehensive evaluation method is a comprehensive evaluation method based on fuzzy 

mathematics, changing the qualitative evaluation into quantitative evaluation, which uses fuzzy 
mathematics to make an overall assessment for those objects restricted by many factors. [2]. 

B.  Establish Evaluation Indicator System Set M [3] 
In the service performance system of third-party logistics, we set its evaluation index system as 

below: M=（M1,M2,M3） 
M1: warehouse management ;M2:transportation management ;M3:financial settlement. And each 

indicator also contains second-level indicators: 
M1={M11(inventory accuracy),M12=(warehousing accuracy),M13= (outputting accuracy) ,M14= 

(cargo damage rate)}； 
M2={M21(delivery timeliness),M22(arrival timeliness),M23(customer complaints),M24(customer 

satisfaction) ,M25(breakage rate),M26(order fulfillment rate)}； 
M3= {M31(settlement timeliness),M32(settlement accuracy)}. 
C.  Establish Evaluation Set N [4] 

It’s difficult to quantify the pollution levels, so we need to set up a group of fuzzy evaluation 
results for each second-level evaluation. For example, we can set up four fuzzy evaluation results 
for each evaluation: N1: A (excellent), N2: B (good), N3: C (average), N4: D (poor).  

D.  To Determine the Weight Vector of each Indicator 
1) The Weight Vector of First-Level Indicators 
Calculate the coefficient of the first-level indicators by the score, which makes up the first-level 

indicator vector, denoted by U={U1，U2， ，Um} ,Ui is the weight vector of first-level indicator Mi. 	U୧ ൌ ∑ ∑ ୒౟ౠ౩౪౩సభ౤ౠసభ∑ ∑ ∑ ୒౟ౠ౩౪౩సభ౤ౠసభ౟ౣసభ  ,    Ui൒, ∑ U୧୫୨ୀଵ =1,i=1,2,  ,m                                 （1） 

2) The Weight Vector of Second-Level Indicators 
Similarly, all the coefficients of second-level indicators make up the vector, denoted by Uij={Ui1，

Ui2， ，Uin}，Uij is the weight vector of second-level indicator Mij.  U୧୨ ൌ ∑ ୆౟ౠ౩౪౩సభ∑ ∑ ୆౟ౠ౩౪౩సభ౤ౠసభ    ,  Uij൒ 0，∑ U୧୨୫୨ୀଵ =1,i=1,2, ,n                                  （2）   

E.  Establish Fuzzy Comprehensive Evaluation Matrix [5] 
After collecting large amount of questionnaires to their long-term business cooperation 

enterprises, getting the second-level fuzzy evaluation matrix Pk as follows:  P୩ ൌ ൥aଵଵ ⋯ aଵ୫⋮ ⋱ ⋮a୬ଵ ⋯ a୬୫൩      0൑ a୧୨ ൑ 1, 	∑ a୧୨୫୨ୀଵ =1，i=1, 2， ，n.                         （3） a୧୨=୘୦ୣ	୬୳୫ୠୣ୰	୭୤	ୣ୴ୟ୪୳୲୭୰ୱ	ୱୣ୪ୣୡ୲ୣୢ	୨	୭୮୲୧୭୬	୤୭୰	୑ౡ౟	୘୦ୣ	୲୭୲ୟ୪	୬୳୫ୠୣ୰	୭୤	୮ୟ୰୲୧ୡ୧୮ୟ୬୲ୱ                                          （4） 

Getting the weight coefficient vector Uij of second-level indicators according to the formula, as 
Ni=	U୧୨•Pk ，getting result vector:             Ni= {bi1，bi2， ，bin} 
The matrix which was consisted of all the second-level result vectors is just the fuzzy evaluation 

matrix P:         P=൥bଵଵ ⋯ bଵ୫⋮ ⋱ ⋮b୬ଵ ⋯ b୬୫൩                   

Similarly, according to the fuzzy transformation formula N=Mi•Pi, getting the first-level 
indicators evaluation results vector N, denoted as N={b1，b2，  ，bn}. 

Analysis of Numerical examples 

There is a third- party logistics company which wants to conduct an internal assessment of 
customer service, they conduct a survey for those 200 companies they have long-term cooperation, 
the findings are as follows:  
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Table 1 Weight distribution  
 
1st-level indicators 2nd-level indicators

Mi Ui Mij  Uij 

M1 U1(0.44） 

M11 U11（0.22）
M12 U12（0.34）

M13 U13（0.31）
M14 U14（0.13）

M2 U2（0.46） 

M21 U21（0.18）
M22 U22（0.33）
M23 U23（0.08）

M24 U24（0.11）

M25 U25（0.14）

M26 U26（0.16）

M3 U3（0.10） 

M31 U31（0.60）

M32 U32（0.40）

Table 2 Survey distribution 
  level 

      
indicator 
/200

A  B  C 
 

 D 

M11 8 96 96 0
M12 30 122 40 8
M13 11 90 90 9
M14 12 56 104 28

M21 92 80 28 0
M22 96 72 20 12
M23 16 80 84 20
M24 34 92 46 28

M25 32 40 88 40
M26 102 56 30 12
M31 22 42 108 28
M32 46 68 56 30

According to above formula (1) and (2) ,we calculate weight coefficient vector of the first-level 
and second-level indicators: M=(0.44,0.46,0.10), M1= （ 0.22,0.34,0.31,0.13, 
M2=(0.18,0.33,0.08,0.11,0.14,0.16)，M3=(0.60,0.40).Also we can calculate each second-level fuzzy 
evaluation matrix based on the formula (3) and (4) as follows: 

Pଵ ൌ ቎0.04 0.480.15 0.61 0.48 00.2 0.040.05 0.450.06 0.28 0.45 0.050.52 0.14቏                   Pଶ ൌ ێێێۏ
0.460.480.080.170.160.51ۍێ

			0.4	0		0.36	0.400.460.20	0.28
0.140.100.420.230.440.15

				 ۑۑے00.060.100.140.200.06			
  ېۑۑ

P3 ൌ ቂ0.11 0.21			
0.23 0.34

0.54 0.14
0.28 0.15

ቃ 
N1=M1•P1=（0.22,0.34,0.31,0.13）•቎0.04 0.48

0.15 0.61
0.48 0
0.2 0.04

0.05 0.45
0.06 0.28

0.45 0.05
0.52 0.14

቏ = (0.0831, 0.4889, 0.3807, 0.0473)  

N2=M2•P2= (0.18, 0.33, 0.08, 0.11, 0.14, 0.16) •ێێێۏ
0.46ۍێ
0.48
0.08
0.17
0.16
0.51

					0.4	0						
0.36	0.40
0.46
0.20	0.28

0.14
0.10
0.42
0.23
0.44
0.15

				 			00.06
0.10
0.14
0.20
ۑۑے0.06

  ېۑۑ

= (0.3703, 0.3462, 0.2027, 0.0809) 

N2=M2•P2=(0.60,0.40) •ቂ0.11 0.21			
0.23 0.34

0.54 0.14
0.28 0.15

ቃ = (0.158, 0.262, 0.436, 0.144) 

Get the fuzzy evaluation matrix P=൥NଵNଶN3

൩, then N=Ui•P=M•P=（0.44, 0.46, 0.10）•൥NଵNଶN3

൩,  

=（0.44, 0.46, 0.10）•൥0.0831 0.4889 0.3807
0.3703 0.3462 0.2027
0.158 0.262 0.436

		0.0473		0.0809	0144
൩= (0.222702, 0.400568, 0.30435, 0.072426) 

Normalized handled, P = (0.23, 0.40, 0.30, 0.07), which shows that the fuzzy comprehensive 
evaluation results as below: A (excellent):23%; B (good): 40%; C (average):30%; D (poor):7%.  
Comprehensive evaluation result is that the third-party logistics service performance is good.  

Summary 

With the development of economy, companies have been expanding, so that financial 
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management will become increasingly important as an indicator. For a professional third-party 
logistics, their main business, such as warehousing and transportation has been well developed, in 
order to further develop, we must strengthen enterprise management, for the management of goods 
and the training for financial settlement areas is also important. 
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