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Abstract

On the basis of the judgment index sys-
tem using balanced scorecard, we give
grey fuzzy comprehensive judgment of
logistics enterprise based on triangular
module and give a case analysis.
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1. Introduction

Considering the performance judgments’
information are both grey and fuzzy in
logistics enterprise. This paper uses the
triangular module to evaluate the logistics
enterprises.

2. Triangular module

Definition 2.1[1] A map T :[0,1]* —
[0,1] is called a triangular module or

triangular module operator if T satisfies
following conditions, for each a,b,c,d

€[0,1].

() T(0,00=0, T@XD =1;

(ii)If a<c, b<d, then T(a,b) <
T(c,d);

(i) T(a,b)=T(b,a);
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(iv) T(T(a,b),c)=T(a,T(b,c)).

Sometimes T (a,b) is denoted by
atb.

Definition 2.2[2] Let S be a grey
fuzzy relation in direct product space X
xy. I; = [((uij Vi )Jmn is called a

single factor grey fuzzy judgment matrix.
U;; denotes a membership degree

Ug (X, Y;) forelement (X, Y;). vy

denotes point grey of element Uj; -

3. Grey fuzzy comprehensive judg-
ment of logistics enterprise based
on triangular module

Fuzzy comprehensive judgments of logis-
tics enterprise are divided into first-level
model and multilevel model. Study on
application of triangular module in logis-
tics enterprise’ judgment, steps are as fol-
lows [3-6].

3.1. Establish judgment object factor

set

Factor set is an assembly of every factor
affecting objects. For first-level model,

factor set X={X1,X2,~~~,Xr} ; For



multilevel, factor set X ={X,X,, ",

Xn}. According to the property, X is
divided into several factor subsets
Xi :{Xil’XiZ’“"Xini}' 1=12,-s.
3.2. Establish judgmentset Y ={y,,

yz’...’yn}

Judgment set is a group of all judgment
results that evaluator evaluate the object.
3.3. Judgment

As the judgment index information may
be incomplete, it is hard to measure in
number. We match descriptive measure
to the gray level range. Information is di-
vided into five categories, such as very
complete, complete, general, poor, and
very poor. The corresponding point grey
values are 0~0.2, 0.2~0.4, 0.4~0.6,
0.6~0.8, 0.8~1.

(1) First-level judgment

According to every indexes’ infor-
mation and them completeness, establish
grey fuzzy judgment matrix

Iii = [(uij ’Vij)]nixm ,1=12,---,s.

In practical applications, evaluator
should determine weight of every factor

é:{(ail’vil)’ (@5, Vip) s (aini 1Vin, )}
i=12,---,S. Here a, (t=12,--,

n,) is factor weight and V, is corre-

sponding point grey. According to judg-
ment matrix and weight set, we do first-
level judgment using triangular module.
There are several usual grey fuzzy com-
prehensive judgment models due to dif-

Such

A

®
=(a,a,,a,), gz[uij]nxm, there

are following six models.

ferent operators. as
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Model T Let B=AcR, in which
() ® ®

n n
(b;,v)) = (i\/zl(ai /\Uij),i/:\l(Vi v V).
This model use zadeh operator. It can
emphasize the main judgment factors.

Model 11 Let B= AR , in which
® R ®

; In

(b, ;) = (v &ty A v ;)

some extent, this model also emphasizes
the main judgment factors.

Model TII Let B=A*R , in which
® ® ®

(b, v,) = (DU, AG vv,) . This

model gives a balanced consideration ac-
cording to weight and every factor affect
the judgment result.

Model IV Let B=A®R , in which
® ® ®

(bj,vj)=(i\=/luija‘,i/=\l(vivVij)) . This

model emphasizes the less important fac-
tors.

Model V Let B=A®R , in which
® ® ®

Uj;

(0,v))=(> (@ A
= Zukj

This model also gives a balanced judg-
ment.

Model VI Let B=A®R . in which
® ® 7T ®

) i/z\l(vi v V).

(b;,v;) = (i(ai AUy), i:/n\l(vi vVvy))

This model especially emphasizes the
main factors.
(2) Second-level judgment

Let subset X, (i=1,2,--+,5) be el-
ements of factor set X , donates as
X ={X,, X,, -+, X .}.So the judgment



matrix R =[B, B,---B.]" . Similarly to
® ® ® ®
the first-level, we can get judgment vec-
tor B.
®
3.4. Process judgment results

Every vector above all has two parts that
are fuzzy judgment for different planes
and description for judgment information
completeness. In order to reflect the prin-
ciple of maximum degree membership,

let sorted vector S = (B, B s S)
B =b+(l-v))
j:]_'z’...’m.

in  which

4. Case analysis

First, establish following logistics enter-
prise performance judgment index system
based on balanced scorecard (BCS).

Table 1. Logistics enterprise performance
judgment index system based on BCS

Res;earch Research index Yy, denotes positive comment, Yy, de-
plane
Finance | Profit growth rate X,, , asset notes moderate comment and Y, denotes
turnover rate X;,, net asset negative comment. ,
X, . Then we get following four single fac-
profit rate X, , asset debt | or grey fuzzy judgment matrixes.
ra.t|(.) Xl4' current ratio, lo- _(05,02) (06,01) (03,01)_
gistics cost rate
Customer | Customer satisfaction X, , | R = (0.7,0.2) (0.5,0.2) (0.2,0.2)
X customer retention X,,, cus-| e | (0.7,0.1) (0.6,0.2) (0.2,0.1)
? tomer acquisition rate X,;, (0.8,0.1) (0.4,04) (0.2,0.2)
accuracy delivery rate X,, , :(0 502) (0.80.1) (020 2)1
market share X, , customer BN o o
profitability X, (0.8,0.2) (0.5,04) (0.2,0.1)
Interior | Product failure rate X,,, in- ﬁz = (0.7.02) (0502) (0.1,0.2)
busi. | ventory accuracy X, vehi- | © (0.7,0.2) (0.6,0.1) (0.2,0.2)
ness X | cle (ship) load factor X, , (05,0.1) (0.7,0.2) (0.1,0.2)
* | Ra&D input rate X,,, system 1(0.4,0.2) (0.8,0.1) (0.1,0.1) |
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error correction processing
time

Learn and | Employee satisfaction X,, ,

devel- | employee retention X,, ,

op X, employee productivity rate
X, » employee continue
learning ability X,,

Others | Total asset of tax rate, social

contribution rate, creation
job rate, network level, in-

formation system capab-
ility, environmental govern-
ance rate

As shown in the table 1, we select 18
indexes to evaluate logistics enterprise
performance. Establish  factor sets

X, :{Xll’X12’X13’X14} o X, :{sz

Xoar™ " Xze}! X3 :{X31’X321X33’X34} '
X, ={Xu1 X42 X4zs X 3 Establish
judgment set Y ={y,, Y,, Yo}, in which




(0.8,0.3) (0.3,0.4) (0.1,0.3) ]
5 _|(07.02) (06,01 (0202)
s |(0.9,0.1) (0.4,02) (0.1,0.)
1(0.8,01) (06,02) (0.1,0.2)]
[(0.7,0.3) (0.4,0.4) (0.2,0.2)]
5 _| (0902 (0301 (0.0
s |(0.8,0.1) (0502) (0.2,0.)
1(0.6,0.1) (0.6,02) (0.1,0.1) |

Establish weight set A (1=123,4)
®

and point grey degree A.
®

A =[(0.5,0.3),(0.2,0.1),(0.2,0.1),

® (0.1,03)],

A, =[(0.15,0.2),(0.15,0.2),(0.2,0.4),
® (0.18,0.2),(0.17,0.2),(0.15,0.2)]
A, =[(0.4,0.3),(0.3,0.1),(0.15,0.1),

®  (0.15,0.3)],

A, =[(0.35,0.3),(0.3,0.1),(0.2,0.3),

®  (0.15,0.1)],
@A:[(o.35,o.3),(0.3,0.1),(0.2,0.3),

(0.15,0.1)].

We chose model III to evaluate this lo-
gistics enterprise performance. Then

B =[(0.64405,0.1), (0543L0.),

(0.1799,0.1)] and sorted vectors
P, =154405 , B,=14431 , B,

=1.0799 . So this logistics enterprise
performance judgment is well.

5. Conclusion

In this paper, the traditional information
aggregation operators are extended to tri-
angular module operator in the compre-
hensive judgment of logistics enterprise.
And establish grey fuzzy comprehensive
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judgment model, in which selection of the
triangular module operator should com-
bine with the actual situation.
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