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Abstract: The traders in C2C e-commerce model are all the entities which are scattered and do not
know each other, and there are more transaction security risks. If we want to reduce the risk of
trading, we need to introduce the credit calculation in e-commerce. Although the current credit
management system has more mature development in many e-commerce websites, aiming at the
credibility of the users’ preferences and credibility expressive methods it is not very perfect.
Therefore, we construct the thought of multidimensional credibility management system and we
provide the users with more flexible credibility degree for the corresponding potential partners
which is calculated by aiming at their preferences in the paper, and at the same time we build the
expressive methods of various credibility degrees so as to let the users be able to choose their
favorite expressive ways according to their own usage habits, thus they can understand the credible
degree of potential trading partners more clearly.

Introduction

Aiming at the existing problems and insufficiencies in the current credit management system we
put forward the thought of the multidimensional (price, quality, service) credit management system
in the paper. We can use the multidimensional credibility degree to replace the current single credit,
and according to the users’ preferences we design the weight of each dimension, and finally we
form the credibility degree of transaction object which is dynamic and can reflect the users’
preferences, thus it can provide a reference for the users’ decisions in the network transaction. With
the theory of cognitive psychology we explore the proper credibility dimension, and the size of the
dimension is related to the efficiency of users’ feedback scores. We apply the famous AHP
method in the decision science to design and reflect the weight of credibility in each dimension
about the users’ preferences, thus we form the complete design of multidimensional credit scoring
model. Then we use J2EE to develop the multidimensional credibility evaluation model, and do the
actual analysis in the paper.

Multidimensional Scoring Calculation

Having an overall consideration of the current credit management system, the author analyzes
that the model aggregated by the credibility can improve some problems in credit management
system in the paper. In addition, the problems which are improved by it are mainly the
multidimensional rating problems of credibility. And the dimensions of credibility mainly depend
on the websites like e-commerce or the users’ requirements.

1. Scores of Aggregating Each Credibility Dimension. The formula which is aggregated by each
credibility dimension.
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In the entity after we obtain the nth evaluation we obtain the cumulative score of i this dimension,
R,,. In the kth transaction activity we obtain the credibility evaluation of i this dimension, R, . In

other

the transaction, the credit score combined by the party who participates in the evaluationis R, ,

other

and the corresponding weight is S. If the value of R, is higher, then the degree of belief made

by the people who participate in the evaluation is higher, so the weight which it evaluates will be
bigger. If we need to determine the weight, we first should set R, as the credit score with combined

evaluation in the kth transaction when the evaluation party releases the credit evaluation. The upper
limit of this value is D. After we carry out the standardized treatment on it, we can obtain R, /D in

(0,1) . We make E, =R, /D as the weight which can reflect the size of the combined credit scores.
We can make the formula(8)be simplified as

R, xE, +S

R, =+ . n=12,...... i1=12,...... m (2

In the formula mentioned above, the credit score of entity in the beginning is s. Generally it is 0.
After we complete the above analysis, we can know that if the credit score in the beginning is too
low, it will influence the new website users to join in. Therefore, when we design it, we need to find
the best initial value of credibility.

2. Scores of Aggregating Combined Multidimensional Credibility. Standing at in the importance
degree perspective, the users make a comparison of the transaction objects selected by themselves.
This is the thought of AHP. In this thought, a, is the importance of the ith dimension and the jth

dimension, and it is also considered as the ratio of the credibility weight w, of the ith dimension
and the credibility weight w; of the jth dimension, that is to say, w,/w; is the ratio of the

credibility weight of it and the jth dimension. When the credibility of each dimension is compared
to each other we can obtain the following result.

fall al2 ... a, | [w/wo ow/w, ... w/w, |

a2l a22 ... Ay W, w oW, fw W, /W,
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m
We set all-vector W=(w,,w,...... w,,)",to meet the conditionsZw1 =1Hw, -0,m=12...... ,
i=1
then we have

fwiw o w W, w/w, T w W,
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Therefore we apply the method of eigenvector,

(A—nb) W =0 (3).

In the formula above, 1 is the identity matrix. If we have a correct estimation on A, then we have
the above formula(3)=0 . In the homogeneous linear equations, W only has the trivial solution. If A
can’t make the below formula(4) =0, then the small perturbation elements in A will appear, and it
also represents that the eigenvalue will have small perturbation. Therefore, we obtain the following
formula.

AW = A’maxW (4)

Among them, the largest eigenvalue in Aisin A 4., and in formula(4)we can obtain W. That

IS to say, in formula(4)we can calculate the weight of credibility in each dimension, so the obtained
weight of credibility in each dimension can also obtain the users’ multidimensional combined credit
score.

The expression form of aggregating the combined credit is shown as follows.

z Rlnxwl n< M
Ro=| o ®
z Riv-msy XW, n>=-M
i-1

In the above formula, the combined credit score obtained from the initial evaluation to the nth
evaluation is R,. In the combined credibility, the weight which is opposed by i-dimensional

credibility is W,. The weights of credit scores with various dimensions represent each user’s

different preferences.

Some entities with worse or better behaviors use all the informations and make them feedback.
The differences between the combined credit scores about the feedback of informations which have
been obtained recently are not so big. However, when we calculate the combined credibility, we
should pay attention to the feedback informations which have been obtained recently, and the
behavior is more reasonable. In Bizltate. Com, when its system of credit management calculates
the combined credibility, it only calculates the information within 90 days in recent days. In
formula(5), M is the threshold. The value is determined by the features of websites like the
e-commerce, and the threshold shall prevail. So in this way we can calculate the score of combined
credibility.

3. The Weight of Confirming Each Dimension. We give the scores of the feedback value in detail
from the three dimensions (price, quality, service) . When an user choose the transaction partner, we
can see the transaction partner’s credit representing graph of each dimension. At the same time, we
can also endow the different weights to different dimensions according to our own preferences so as
to form the combined credibility which can reflect the user’s preferences.

Standing at in the importance degree perspective, the users make a comparison of the transaction
objects selected by themselves. This is the thought of AHP. In this thought, a; is the more

important expected value of the ith credibility in the 1st credibility, and it is considered as the
credibility weight w, of the 1st dimension. w;/w; is the ratio of it and the credibility weight w; in

the jth dimension. At present the individual who wants to conduct a transaction with the user is L.
We use the matrix A to represent the results with the pairwise comparison of 3-dimensional credit
(in order they are price, quality and service) preferences.

a, a4, a5 wlwgoww, W wy 1 1/3 1/2
A=la, a, ay|=|w,/w w,/w, w,/w,|={3 1 3
ay 8 Aag Wy lw, wy /w, Wy w, 2 1/3 1

In other words, L thinks that the quality is three times more important than the price and service,
and the importance of service is two times higher than the price. From this we know that this
individual’s degree of placing the importance on the service, quality and price of the products from
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high to low, in order, should be quality, service and price.
3
We set the vector W = (w,,w,,w;)", and we make it meet the conditions Zwi =land w,>

i=1
0,i=1,2,3,then we have

w/woww, o ow wg \w w,
AW =\ w, /w, w,/w, w,/w, |w,|=3Ww,
Wy fw, Wy /w, W, /W wy W,
Therefore we have
(A=31)W = 0(6)

We apply the method of eigenvector. In the formula(6), | is the identity matrix. If we have a
correct estimation on A, then we have the above formula(6)=0 . In the homogeneous linear equation,
W only has the trivial solution. If A can’t make the below formula(7) =0, then the small perturbation
elements in A will appear, and it also represents that the eigenvalue will have small perturbation.
Therefore, we obtain the following formula.

AW =4 W (7
Among them, the largest eigenvalue in A'is in A A_,,, and in above formula we can obtain

W( the weight of credibility in each dimension). Finally we can obtain the the score of aggregating
the multidimensional combined credibility. We calculate the weight of each dimension, and we have
known the given matrix A. According to the formula(5),we can obtain the determinant.

1-4 1/3 1/2
3 1-4 3 |=0
2 1/3 1-2

We calculate the value of A__ , namely3.0536,therefore

max !

(—2.0536  1/3 1/2 \(w,)
3 20536 3 |lw,|=0
L2 1/2  —2.0536 )( w, |

And
W, +W, +w, =1

By calculating the homogeneous linear equations, we calculate the weight vector. And it is

W' =(0.1571,0.5936,0.2493)

In other words, A thinks that the corresponding weights of credibility in each dimension about
the price, quality and service should be 0.1571, 0.5939 and 0.2493 respectively.

4. Combined Result of Aggregating Multidimensional Credibility. Based on the given credit
value in each dimension mentioned above, we can calculate the users’ combined multidimensional
credibility which can reflect the users’ preferences next so as to provide a more scientific and
reasonable reference for the users when the users choose the transaction objects.

According to the combined credibility, the unified expression is aggregated.

3
Ry = Z Ri 25 x W, (8)

i=1
We calculate the seller’s combined credibility in the K store which can reflect L user’s preference.
And the results are shown in Table 1.
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Table 1 Combined Multidimensional Credibility Degree

feedback time Combined Credibility
Sequence
Number
1 2008.12.01 0.055
2 2008.12.14 0.2055
3 2009.01.10 0.2228
4 2009.02.27 2.2812
5 2009.04.18 0.3917
6 2009.06.01 0.6166
7 2009.06.25 0.7309
8 2009.07.18 0.7435
9 2009.10.01 0.8683
10 2009.10.15 0.9023
11 2009.10.26 0.913
12 2009.11.15 1.3981
13 2009.11.18 1.4073
14 2009.11.21 1.9311
15 2009.11.29 2.1829
16 2009.11.29 2.6417
17 2009.12.30 2.6656
18 2010.02.27 2.8462
19 2010.02.27 3.0252
20 2010.03.01 3.2358
21 2010.03.22 3.3904
22 2010.01.30 3.9323
23 2010.03.06 3.9349
24 2010.03.11 4.1325
25 2010.04.20 4.3097

Conclusion

Aiming at the existing problems and insufficiencies in the current credit management system we
put forward the thought of multidimensional credit management system in the paper. We can use the
multidimensional credibility degree to replace the current single credit, and according to the users’
preferences we design the weight of each dimension, and finally we form the credibility degree of
transaction object which is dynamic and can reflect the users’ preferences, thus it can provide a
reference for the users’ decisions in the network transaction. With the theory of cognitive
psychology we explore the proper credibility dimension, and the size of the dimension is related to
the efficiency of users’ feedback scores. We apply the famous AHP method in the decision science
to design and reflect the weight of credibility in each dimension about the users’ preferences, thus
we form the complete design of multidimensional credit scoring model. We improve the
commonly used credibility numerical expressive method, and design the evolutive graphical
representation of multidimensional credibility out. So it can clearly reflect the corresponding
changes situation of time and credibility. Thus, it can let the users be able to know the transaction
partners’ credibility in each stage with more detailed attitudes.
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