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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.

I ntroduction

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 enter prises

A. KPI System of customer service or third-party logistics enter prises!"

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.

’ KPI system of service quality ‘

transportation management,
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Figl KPI system of quality of service
The Establishment of Fuzzy Comprehensive Evaluation Model
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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

In the service performance system of third-party logistics, we set its evaluation index system as
below: M= (Ml,Mz,M3>

M1: warehouse management ;M:transportation management ;Ms:financia settlement. And each
indicator also contains second-level indicators:

M1={ M, (inventory accuracy),M,=(warehousing accuracy),Mis= (outputting accuracy) ,My4=
(cargo damage rate)} ;

Mo={ M (delivery timeliness),Mx(arrival timeliness),Mas(customer complaints),M a4(customer
satisfaction) ,Mos(breakage rate),Ms(order fulfillment rate)} ;

M 3= { M3, (settlement timeliness),M 3,(settlement accuracy)} .

© Establish Evaluation Set N

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 evauation results
for each evaluation: N1: A (excellent), N2: B (good), N3: C (average), N4: D (poor).

D. To DeterminetheWeight 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={U;, U,, , Up} ,Uiistheweight vector of first-level indicator M.

Z] 125 1N1]s m —_
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2) The Weight Vector of Second-Level Indicators

Similarly, all the coefficients of second-level indicators make up the vector, denoted by Uj;={ Ui1,
U2, » Uin}» Ujistheweight vector of second-level indicator M.

Zs Bijs —_1 i—
Ui]' = m , UijZ 0, Z]rrzll Uij—1,|—1,2, ,N (2)

E. Establish Fuzzy Comprehensive Evaluation Matrix ™
After collecting large amount of questionnaires to their long-term business cooperation
enterprises, getting the second-level fuzzy evaluation matrix Pk as follows:

d11 ** Aim
PB=|: ] O<a; =<1, ¥ a;=1,i=L,2, ,n. (3
dp;  * Apm
”:The number of evalutors selected j option for M; (4)
1 The total number of participants
Getting the weight coefficient vector U;; of second-level indicators according to the formula, as
Ni=Uj;*P« » getting result vector: Ni={bi1, b2, , bin}
The matrix which was consisted of all the second-level result vectorsis just the fuzzy evaluation
[bn blm]
matrix P P=
Similarly, according to the fuzzy transformation formula N=M;*P, getting the first-level
indicators evaluation results vector N, denoted as N={b;, bp, , by}.

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 Table 2 Survey distribution

leve

1% level indicators 2" |evel indicators @m\ A B C D
M; Ui Mij Uij My 8 9 9% 0
My Uy (0.22) My, 30 122 40 8
M1 Up (0.34) M3 11 90 90 9
M 13 U]_g ( 031) M 14 12 56 104 28
M; | Uy(0.44) M 14 Ui (0.13) Moy 92 80 28 0
Moy U, (0.18) Mo 96 72 20 12
M 22 U22 ( 033) M 23 16 80 84 20
M 23 U23 ( 008) M 24 34 92 46 28
M 24 U24 (0. 11) M 25 32 40 88 40
M s Uy (0.14) Mg 102 56 30 12
M, | U, (0.46) | My Uy (0.16) Mg 22 42 108 | 28
Mz Us; (0.60) M3, 46 68 56 30

Ms | Uz (0.10) | Ma» Uz, (0.40)

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), M= ( 0.22,0.34,0.31,0.13,
M»=(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) asfollows:
1046 0.40 0.14 0 1

0.04 048 048 O 0.48 0.36 0.10 0.06]
P, — 0.15 0.61 0.2 0.04 P = 0.08 0.40 0.42 0.10
1 0.05 045 045 0.05 271017 0.46 023 0.14

L0.06 0.28 0.52 0.14 0.16 0.20 0.44 0.20

L0.51 0.28 0.15 0.06
011 021 054 014

023 034028 015

P3:
004 048 048 O 1

M aP— J|o15 061 02 004| _
Ni=MPi= (0.220340310.13) *[022 025 o4s ooe| = (00831, 0.4889, 0.3807,0.0473)

006 028 052 0.14
046 040

014 O

048 036 010 0.06
008 040 042 010

017 046 023 014
016 020 044 020

051 028 015 0.0

N2=M2*P,= (0.18, 0.33, 0.08, 0.11, 0.14, 0.16) *

= (0.3703, 0.3462, 0.2027, 0.0809)

N=MP,=(0.600.40) o[22 07, 05 072

>3 034028 015 — (0.158, 0.262, 0.436, 0.144)

N4 Ny
Get the fuzzy evaluation matrix P=|N, |, then N=U;sP=M+P= (0.44, 0.46, 0.10) *[N,|,
N3 NS

0.0831 0.4889 0.3807 0.0473
=(0.44, 0.46,0.10) °[0.3703 0.3462 0.2027 0.0809

_ 0158 0262 0436 01441 _
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.

= (0.222702, 0.400568, 0.30435, 0.072426)

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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