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Abstract. This paper discusses the credit evaluation prolneBiBusiness. We propose a
new method called two-way credit evaluation aftealgzing the defect of present E-
Business credit evaluation method, which concesdrah unilateral evaluation. The new
method simultaneously takes both the buyer andeHer into consideration to analyze,
which is beneficial to ensure the credit evaluaiomonsistency, authority and

compatibility. This paper explains the frame stawetof bidirectional E-Business credit
evaluation model, the operation mode and the implteation method. Further, the paper
simulates the implementation of bidirectional E-Bess credit evaluation model by
applying the analytic hierarchy process (AHP) model
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1. Introduction

The e-commerce credit system (Wei Mingxia et &1Q7) refers to the collection, sorting,
and verification of the credit status of membenlwed in e-commerce activities in the
process of e-commerce activities, as well as tipersision and management established
by national, local or industry management departmefhe sum of a series of
mechanisms and codes of conduct for the normagwveldpment of credit activities of
relevant members. Compared with the "one-handedneaty one-handed delivery"
model in the context of the real economy, in thatert of e-commerce, since logistics
and capital flows are not synchronized, the polisilaf default is greatly increased, and
the impact of credit on economic transactions idi@darly prominent. Credit is the
foundation of a market economy. Lack of credit wiltrease transaction costs, even lead
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to the interruption of the transaction chain, affeconomic development, and hinder
social progress.

With the vigorous development of China's econorhg, ¢-commerce industry has
also quietly emerged across the country, impadtiegreal economy with a swift and
violent momentum, and also driving the developmehtthe entire economy. The
economic chain it forms runs through all aspectsatiety, and gradually affects the
value creation methods of society and people'sdiviabits. In addition to the advantages
of economy and convenience, e-commerce has alsengszl many contradictions in the
development process: on the one hand, merchangésrbpeatedly appeared such as false
transactions, counterfeiting, contract fraud, amliauction bids, malicious breach of
contracts, and information stolen. Modificationslather acts that infringe the legitimate
rights and interests of consumers; on the othed,hiis not uncommon for consumers to
fabricate false credit evaluation information amtentionally return goods in e-
commerce transactions. These phenomena have edtgetat attention from consumers,
merchants, e-commerce platform operators, relenantlatory agencies, researchers and
other groups, and have questioned the validity ki turrent e-commerce credit
evaluation model. In recent years, vicious incidesuch as "shouyimen", “credit rating
scrutiny”, and "professional critics" have put entoerce in the heat.

Aiming at the question of how to construct an dffece-commerce credit system,
this article will conduct the following researchirgt, introduce the current credit
evaluation model in the e-commerce environment, andlyze its limitations; then,
propose the two-way electronic The business credifuation model summarizes the
construction principles of the model, and spedificaxplains its framework structure,
operation mode and implementation methods; secptitytwo-way e-commerce credit
system is numerically simulated using the analfiierarchy model, and the two-way
credit results are explained based on the simulda¢at Finally, summarize the research
conclusions, and look forward to the future improesat direction of e-commerce credit
evaluation.

2.Current research status on e-commer ce credit issues

2.1. Summary of related research

E-commerce credit systems were introduced eanidolieign countries. Martin (1977)
and Frank (1983) used Logistic technology to sefatancial ratios reflecting the
company’s solvency, profitability, management a&piliand liquidity as preselected
indicators, and used historical data to compare preeselected indicators are tested for
significance and multicollinearity to calculate theobability of enterprise default and
then judge the creditworthiness of the enterpiisan and Cohen conducted research on
e-commerce security and commercial fraud, combiméth the characteristics of
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reputation mechanism setting, and proposed a sigsteésk prevention mechanism to
reduce the credit risk in the process of e-commereglit transactions. Chenga and
Chiangb proposed to apply the data envelopmenysing]DEA) method to establish a
credit evaluation model, combined with decisioretmeeural network and other methods,
they established a scoring system containing maa ten indicators, based on the
information obtained from current observations, dOkdte the credit score of the
evaluated object, and then evaluate the credit lgvthe enterprise. Domestic research
on the establishment of an e-commerce credit systemme the "Guiding Opinions on the
Establishment of a Pilot Credit Guarantee System $mall and Medium-sized
Enterprises" was issued in June 1999, has als@\aathirich results. For example, Ma
Qingguo (2004) put forward the concept of "incontgles-commerce" from the
perspective of network security through an emplcelysis of e-commerce problems in
Zhejiang Province, and pointed out that this e-cemu® model needs to solve the
problem of information flow and improve E-commemyestem and perfect e-commerce
legal system. Peng Hui and Wu Hong (2011) comprgtiely discussed the credit
influencing factors and product characteristicshef e-commerce market, and proposed
that due to the differences in the integrity enmim@nt in the product sub-markets, a
differentiated credit rating evaluation system dtdoe established in the e-commerce
transaction platform to solve the problem. Differes in results caused by ignhoring
differences in the transaction subject itself. giddinghui et al. (2004) used the personal
credit evaluation model of k-nearest neighbor disicrant analysis method, used a small
sample set of data to apply the model, determihedcbrresponding evaluation index
system, and integrated the personal credit in teegss of participating in the market
economy. Evaluation to determine the individuagity to obtain a certain service and
its credibility.

2.2. Resear ch review

Looking at the existing research, it can be founat the main mode of studying e-
commerce credit systems at home and abroad isnitetaral credit evaluation method,
that is, only a certain type of e-commerce transacubject is selected as the evaluation
object, from the aspects of evaluation standardaluation methods, and data sources
Through the establishment of a quantitative moidelcredit status is evaluated, and e-
commerce credit users are persuaded to approveuhl@ation results of the credit
mechanism. This research model can be summariz&@@ble 1. However, this article
believes that this credit evaluation mechanism toatsiders the evaluation subject and
object from a single direction is too much to stayhe evaluation of the unilateral credit
evaluation objects of enterprises or individuats] aeparate the credit objects from time
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and space. Independent and one-way credit evahdkios failing to consider all parties
involved in e-commerce transactions, and unablebjectively and fairly evaluate the
credit of both buyers and sellers. However, themyoerce system is a complex system.
To make the entire industrial chain develop harmosly, a single-direction e-commerce
credit assessment can no longer meet the partisipaeeds for credit symmetry and
fairness.

The key to solving the problem lies in how to brélais one-way credit evaluation
model. This article attempts to establish a two-wagommerce credit system from the
perspective of all participants in e-commerce t@atisns, so that while online merchants
can obtain fair treatment from consumers It carp die treated fairly by online
merchants. Both parties to the transaction carnirobtanmetrical information and build a
platform for fair transactions. This new two-way@mmerce credit evaluation system
can improve the unfairness of the traditional oregreredit evaluation model.

Table 1: Current research models of e-commerce credit etiafussues

Independent
credit Credit data . . .
. Analytical method Typical conclusion
Evaluation source
object
. . ) Decision tree, data ,
. Financial ratios, . Merchant credit
Enterprise . envelopment analysis, fuzzy .
transaction . ) rating: excellent,
(merchant) comprehensive evaluation, .
records, etc. ot good, medium, poor
. k-nearest neighbor
Economic N .
- discriminant analysis :
Individual status, . ; .| Consumer credit:
. method, differential credit | .
(consumer) | consumption . . high, low
. rating evaluation system,
habits, etc. ot

3.Two-way e-commer ce credit system

3.1. Basic architecture

The so-called two-way, mainly for the evaluationeal that is, the evaluation object of

credit is not only the merchant or the consumee,didit includes both parties at the same
time, so as to ensure that the key parties inrdmesaction process can participate in the
credit evaluation and evaluation in a fair, symicatrand equal manner. Use credit
assessment results. The essence of the two-wagnerexce credit evaluation system is

to establish a network structure that takes thewap credit evaluation center as the

connection point, takes the merchants and consumseifse credit evaluation objects, and
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obtains credit information from banks, websites affér institutions, as shown in Figure
1. The system connects all participants in therarnerce transaction process, organizes
the collected various aspects of information anth,deomprehensively considers, and
according to certain weights, finally forms an itiue, fair and comparable credit
evaluation result. The core of the model is the-tvay credit evaluation center, which is
the key to connecting the entire network modetolbrdinates the relationship between
the two parties in the transaction and acts aslanba in the evaluation process. The
credit rating center needs to collect credit infation from multiple parties involved in
the transaction process as a basis for credit atiaiuof merchants and consumers. The
relevant entities mainly include third-party paymetatforms, banks, etc. Among them,
the third-party payment platform is a third-pargy\sce-type intermediary agency, which
mainly provides basic e-commerce support and agidic support services for
enterprises, and does not directly engage in speeifcommerce activities. The
intervention of a third-party payment gateway cani@ direct economic transactions
between the parties to the transaction and is gortant guarantee for the smooth
completion of the transaction under the environnoériack of integrity. Banks are the
direct controllers of funds in transactions, cotimgcconsumers, payment gateways, and
merchants to form a capital transaction chain. Afinancial institution, the financial
information it provides plays an important roletlie credit assessment of merchants and
consumers. Based on the collected various aspédtsfasmation, the Credit Rating
Center conducts a comprehensive assessment ofeitli¢é af merchants and consumers,
and gives the results. While publishing on the rimfation publishing platform, the
evaluation results are fed back to relevant mertshamd consumers, and participate Both
parties to the transaction determine whether todgoha transaction based on the
evaluation result.
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Two-way Credit Rating Center

consumer

merchant

Payment gateway

website

Figure 1:Network diagram of two-way e-commerce participants
3.2. Operating mode
The operating process of the two-way e-commercéitcs/stem constructed in this
article can be summarized as the conceptual maddahrs in Figure 2. The main
operating steps and processes are introduced ordiee of occurrence below.

Government department

E-commerce alliance

Merchant Credit

Control

Legal authority monitoring

Two-way Credit Rating

Credit announcement

Center

[

Consumer credit

platform

Figure 2: Operating model of the two-way e-commerce crediteam

(1) The first step: Establish a two-way creditmgtagency
With the credit evaluation center as the core, dosth with the government
departments and the e-commerce alliance to jointlylement credit evaluation work,
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this cooperation model can further promote the @m@ntation of the two-way credit
evaluation system. The e-commerce alliance is apnofit organization composed of
banks, payment gateways, e-commerce websites aed entities. It provides the most
timely e-commerce transaction information and gok@s the rationality of the
mechanism. Government departments are the authorignsure the operation of the
mechanism. The model in which an object that isdlly related to the subject of the
transaction serves as the monitor of the crediuetian process can avoid artificial data
modification, thereby reducing the impact of hunmaterference on credit justice.

The establishment of a two-way credit rating ageacxery important. In this paper,
combined with the operating models of domestic dokign credit investigation
companies, the following three methods for the distament of rating agencies are
sorted out. They can provide references for thebdishment of a two-way e-commerce
credit rating center.

Model 1: Establish a non-profit credit evaluation center led by the gover nment

This model mainly draws on the credit investigatiystem adopted by Germany, France
and other European countries, that is, the "erisgrredit investigation system based on
the central credit registration established by ¢katral bank". The system is mainly
funded by the government to establish a nationabbdese network system. The
information processed by credit investigation ismyafor internal use by banks, serving
commercial banks to prevent loan risks and certigaik financial supervision and
monetary policy decisions. The advantage of thisiehds that government intervention
can strengthen the authority of credit results, malsorily allow local entities to
contribute data required for credit evaluation, aash concentrate various forces in a
relatively short period of time to quickly establisa nationwide coverage. Credit
investigation database within range. The disadggnf this model is that when the
government intervenes, it also has the disadvardhgeerfering with the market. Since
the government is not a direct participant in therlkat, the credit investigation system
and implementation process established for noritpmfrposes may not be able to
accurately grasp the market. The pulse of change.

Mode 2: Establish a commer cial credit evaluation center with enterprisesasthe
main body

This model is mainly based on the market-orientediness operation model
enterprise credit system represented by the Amer@adit Management Association
(NACM), which is currently popular in the United a&s. Marketization and
commercialization are the main business operatiohsconsumer credit service
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companies in the United States. They are neithatralbed by the government, nor
independent of commercial banks, and are a thirdy p@dependent of financial
institutions, government departments, and consumlgssbiggest advantage is that
practitioners can build databases and provide sesvaccording to market needs. The
competition mechanism promotes the expansion af $lervice range and continuous
improvement of quality, which is very conducive tbe localization of credit
investigation products and services. The commézeidlcredit investigation system is
based on the purpose of profitability and operatea market-oriented manner. It has
strong independence and neutrality. The commezeidlbperation is different from the
credit investigation model of government organimasi and its commercial nature is to a
certain extent. Helps enhance the quality of credi#luation. The shortcomings of this
model are: driven by interests, credit reportingamizations may violate the credit
reporting principle due to excessive pursuit ofraye, concentrate their energy on short-
term gains, and ignore the needs of credit usere; frofessionalism of credit
management practitioners The level is uneven, hadbnsistency, standardization and
high quality of products and services cannot beantaed.

Model 3: Establish a credit evaluation center composed of industry associations and
enterprises

This model is mainly based on the Japanese credisiigation system, that is, the
"corporate credit investigation system composea ahembership credit investigation
institution established by the bank association andommercial credit investigation
institution". For example, the Japan Banking Asatich has established a non-profit
bank membership organization-the Japan PersonalitGrdormation Center, which is
responsible for collecting credit from consumerscompanies. The center has to pay
when collecting information, and also when provigdinformation services to maintain
the development of the center, but it does not pakét as the fundamental purpose. The
advantage of this model is that the cooperatiowden financial institutions and credit
reporting agencies not only meets the needs ofitcregorting for economic data
(because of an important indicator of credit eviaduain economic data), but also
ensures the authority and fairness of credit dde (o Is economic data provided by the
bank). However, this model also has aspects ttet ttebe improved. For example, since
institutions that provide credit investigation dees must have the characteristics of
"neutrality" and “efficiency”, credit companies musport credit information quickly,
accurately and objectively, and therefore must havgood reputation. In the credit
environment, the government should further improgkevant laws, regulations, and
regulatory systems, issue publications on credieaech, corporate credit status, credit
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education, etc., and establish online publicatitmspromote society's attention and
investment in credit.

(2) Step 2: Implement two-way credit assessment

First, the credit rating center obtains basic imfation about merchants and
consumers from relevant entities involved in theoemerce transaction process,
including basic information about merchants, mentltaedit records, customer reviews,
transaction records, etc., as well as consumetetf@aonsumer funds, consumer integrity
records, etc. Then, the evaluation center procemsg®nalyzes the data with the help of
credit evaluation methods (the analytic hierarciocpss described below), and obtains a
two-way credit evaluation result.

(3) Step 3: Announce the credit assessment results

In order to further ensure the openness, fairnadsirapartiality of the results, the
two-way e-commerce credit evaluation results wéllgublished on a specific information
platform. The evaluation results will be visibleltoth the buyer, the seller and the parties
in the e-commerce alliance. The platform is disectionitored by the national legal
authority, Protect the legal rights of buyers aelkss, and prevent arbitrary tampering of
credit results. The credit assessments publishedeoplatform are divided into quarterly
assessments and year-end assessments. Relevdrasdatare established, data results
are retained, updated regularly, and query funstiare provided to make information
open and transparent to all participants.

4.Implementation of the two-way e-commer ce credit model-based on the analytic
hierarchy process

Assuming that a two-way credit evaluation centes baen established, how does the
institution carry out two-way credit evaluation? ellmplementation process is mainly
divided into the following three key steps: Firstlect the credit evaluation indicator
(system). Regarding the credit evaluation indicatgstem, scholars have developed a
relatively mature scale, which can select a sétdi€ators or be based on a certain set of
indicators. A set of indicators is partially reviseSecondly, to determine the weight of
the evaluation index, there are many methods terdwte the weight. The most
commonly used method is tomography (Wang JuehuManl Haiyan, 2007), which is a
combination of qualitative and quantitative, sysaéimand hierarchical In the analysis
method, it divides the factors contained in thebpgm into three levels-the highest level,
the middle level and the lowest level. In the pescef determining the weights, it is
necessary to set the comparative weights of thiedtms of each level. Finally, collect
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the original scores of each credit evaluation indaxd combine the calculated index
weight coefficients to calculate the final compnes$iee credit score. Next, according to
this process, the implementation of two-way crenligluation is introduced based on
simulated data.

Taking an e-commerce transaction as an examplewthavay e-commerce credit
evaluation system is used to evaluate the crediheftarget. First, the currently more
recognized credit evaluation indicators are setkctgamely, personal consumption
characteristics, economic status, business alsiitiyency, and profitability (Li Jingmiao
et al.,, 2012; Jiang Minghui et al., 2004) as a itrgdlicator for both parties to the
transaction; then use the analytic hierarchy pmdtesset weights. This article takes e-
commerce credit evaluation as the ultimate goaé (tighest level), and considers
consumer credit and merchant credit As the criteldger (middle layer), take the factors
that affect both parties to the transaction asnkasure layer (lowest layer), establish a
layered model as shown in Figure 3, and perforngteanalysis based on this model. In
the process of implementing the analytic hieranglocess (determining weight) The key
step is to set the evaluation scale between facttws usual weight setting standards are
shown in Table 2. Finally, the original score argight coefficient of each indicator are
combined to obtain the final two-way credit score.

A E-commerce credit

Bl Consumer credit

&
Management C4 Solvency
capacity

Cs
Profitability

Figure 3: Two-way e-commerce credit hierarchy analysis model
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Table 2: Importance scale meaning table

Importance scal¢ Meaning
1 Indicates that two elements are of equal impegan
3 Indicates that compared to two elements, the former
is slightly more important than the latter
5 Indicates that compared with two elements, the é&orm
is obviously more important than the latter
7 Indicates that compared to two elements, the foimer
more important than the latter
9 Indicates that compared to two elements, the former
extremely important than the latter
2,4,6,8 Indicates the intermediate valuéefabove judgment
If the ratio of the importance of element i to
) element j isal-j,
reciprocal , . .
Then the ratio of element i to element j importance
isaij = 1/aﬁ

By comparing the degree of influence of differeattbrs on the two subjects, the
weight of the comparison between the first-levaligators is determined. We use the
factors shown in Table 3 to compare the simulatath do calculate the weight
coefficient. The meaning of each data in Table 1Blwa explained based on Table 2. For
example, personal consumption characteristics amee nmportant than consumers’
economic status, and their degree is between ofilyiomportant and slightly important,
so the median value of judgment is 4; Personalwop$ion characteristics are important,
and the degree of importance is between slightpoirrant and equally important, so the
median value of judgment is 2; personal economatustis more important than the
merchant’s solvency, and its degree is betweemgtamd extremely important, so take
the middle Value 8; merchant solvency is more irtgodrthan merchant profitability, and
its degree is between obviously important and gfisoimportant, so the median value is
6; the importance scale of other indicators is lsimio this, so | won't repeat it. The
weight coefficient is calculated below.
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Table 3: Comparison table of credit indicators

. Personal .
Influencing . economic Management L
consumption . Solvency Profitability
factors (C) L status capacity
characteristics
Personal
consumption 1 4 1/2 1/4 1/2
characteristics
economic
1/4 1 1/4 1/8 1/2
status
Management 2 4 1 1/2 6
capacity
Solvency 4 8 2 1 6
Profitability 2 2 1/6 1/6 1

First, determine the compatibility of the data rixashown in Table 3. Calculate the
geometric mean value of each row element in thgmeht matrix and normalize it to
obtain the main evaluation vector as

W, =(0.1126 0.0470 0.2839 0.4556 0.10,

The matrix compatibility index isCl =0.0974, CR=0.0870<0.,

It conforms to the principle of consistency, so #imve simulation data matrix is
considered to be compatible, and the next stepegjw analysis can be carried out.

Second, determine the weight. In the process of-wap e-commerce credit
evaluation, since different indicators have différdegrees of importance to merchant
credit and consumer credit, it is necessary toh&urtdetermine the indicator weight
matrix according to Table 2, namely

_(0.1667 0.75 0.25 0.875 Q)¢
~10.8333 0.25 0.75 0.125 0):

So the final evaluation matrixBs= R x Wn, According to the final evaluation matrix,
the final combination weight can be obtained0a&43 0.3956). This result shows
that in the two-way e-commerce credit system basethe simulated data in this paper,
the weight of consumer credit is 0.6043, and thiglteof merchants is 0.3956.

Finally, calculate the final two-way credit scolfethe merchant’s initial credit score
is a and the consumer’s initial credit score ighen combining the weight coefficient
matrix,the final two-way credit evaluation resulanc be obtained as= 0.3956a +
0.6043b.In actual operation, users of credit informati@m gudge the level of credit by
comparing the value of the two-way credit evaluatiesults. At the same time, they can
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add or delete factors affecting credit accordingdtual problems, enhance credibility,
and adjust model indicators appropriately.

Two-way e-commerce credit scoring results can plevieffective reference
information in many aspects. (1) Merchants can theehistorical transaction data of
consumers and other merchants to conduct credijgsas@n consumption, determine the
risk of transactions with them, and decide whetbdransact with them, and vice versa,
the same is true for consumers' reputation assessmhenerchants. (2) Banks, credit
cooperatives and other financial institutions céso aise the results of the two-way e-
commerce credit evaluation as a basis when evatudénding risks to assess the
creditworthiness of loan applicants engaged in rarnerce activities and determine
whether to lend money to them. (3) For further poton, it is also possible to use
comprehensive panel data composed of the credittscof a large number of e-
commerce companies over a period of time (ie, celmgmsive data of historical time
series data and cross-sectional data of multiplmpemies) to enable regulatory
authorities In addition, network operators can camda comprehensive analysis of the
transaction credit between merchants and consuméne e-commerce industry, thereby
judging the growth and health of the e-commercausiny, capturing industry change
information and implementing timely supervisiondnsure the continuous and healthy
development of the industry.

5. Conclusion

By analyzing the results of domestic and foreigeddrresearch, this article finds that
existing research focuses on the construction aptication of one-way credit systems.
Due to the one-sided and subjective nature of truation subject, the evaluation
results are often unfair. In order to improve thertcomings of the traditional one-way
credit system, this article first proposes a tworwecommerce credit system, the essence
of which is to establish a two-way credit ratinghiee as the connection point, merchants
and consumers as the credit evaluation objectsn flianks, websites and other
institutions A network structure credit evaluatigystem for obtaining credit information.
Secondly, this article explains the operating maofiehe two-way credit evaluation
model, mainly based on selected credit evaluatidicators, through banks, third-party
payment platforms and other transaction-relatediesnt while collecting credit data on
merchants and consumers, using the hierarchicilsimanodel Determine the weight of
credit evaluation indicators, and further calcultite final comprehensive credit score
based on the scoring values of both parties. Bsslt can provide a wide range of credit
data for regulatory agencies, financial instituipre-commerce websites and other
entities, and monitor and trade the e-commercesitmguProvide direct information on
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matters such as risk judgment and loan issuandeaian to eliminate the unfairness
under the traditional unilateral scoring mechaniéimereby improving the scientificity
and rationality of credit evaluation.
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