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Abstract \/’

In this study, aiming at the influences brought by multiple factors in i %aﬁon
process, the factors that lead to successful e-commerce are analyzed, and{a rmation
content measurement model of implementation factors in e-cofamerce base formation
axiom is put forward. This model firstly analyzes ﬁsctors influence the
implementation process in e-commerce, and pPropos e \?t}‘ of successful
implementation based upon independence of it n. building different
information content measurement models, the all in ion content of the
implementation process in e-commence could tained. \%he information content, the

judgment whether an e-commence is sucges@ n be re Finally, the validity of the
model is verified via application example

Keywords: e-commerce; |mplem nfac@m;ormatlon content; measurement
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1. Introduction

E-commerce is the S@mport n\e d in information revolution with the widest

influence to the ociety, it has great impact on operation mode of social
economic activm icienc canomic activities and changes of social economic
environmen lee opportunities and challenges brought by economic
globallzatlo to e zﬂa international competitiveness and achieve sound and
rapid development b g advantage of e-commerce has drawn wide attention of
national governme terprises and academic circle. Implementation effects of e-
commerce and e lon analysis have been a key technology and research hotspot in
study of e-com

By far, esearches and analysis have been conducted and corresponding results

of inf on systems consisting of six main dimensions, namely system quality,

n quality, system use, user satisfaction, individual impact and organizational
|m 10(, later they improved this model and added impact analysis of service quality to
it [4- 6] According to Seddon, system quality directly influenced perceived usefulness
and user satisfaction, and perceived usefulness was the key factor of user satisfaction.
Based upon that, information success model of Seddon was put forward [7-8]. Wu &
Wang put forward an knowledge management system (KMS) success model, system
quality, information quality, perceive benefit of knowledge management system, user
satisfaction and system use were determined to evaluate the KMS [9].

were z@ Delone and Mclean summed up a classical model on success evaluation
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Based on existing researches, we try to analyze implementation effects from the
aspect of the information content of implementation factors in e-commence, which can
make a comprehensive analysis to implementation factors of e-commence from the
aspects of integrality and completeness.

2. Basic Principles of Information Axiom

Axiomatic design was put forward by Dr. Suh of MIT in 1990. It is a specific
application of Shannon’s information law in the design filed, which is an effective
method in providing a design and analysis tool for the analysis and measurement of
information content in e-commence. Independence axiom and information axiom are its
two vital important principles [10-13].

V‘
2.1. Independence Axiom ?\

During an acceptable design decision, in the mapping process of rameters

of adjacent domain, the design parameter should not i e*eachther,"flamely each

design parameter should be independent. And t% rrgspandi esign matrix
e

manifests as diagonal matrix or triangular matrj process easurement and
analysis on the information content of the m’d B entati rs in e-commence
should ensure that the mapping relation ben&: any two ains of measurement

factors keeps their independence. 0\%
*
2.2. Information Axiom %\0 . @
In the process of measureé&c and %is on information content of

implementation factors in e- nce, op. the“¥premise that the mapping relation
between any two domains o urement rs is independent, the optimal designing

scheme is the one that co@s the Ieg&g mation content. Information content ic, is
determined by the lo tion tha Ifills the probability of design parameters
requirements of i @ation urement factor domain in a certain e-commence. It

can be expressed@ Q
O | I@ongi:Iogz(llFi) (1)

where, F is the p: ity that fulfills the requirements of design parameters of

implementation me nt factors domain in a certain e-commence.

n

It needs to b ted that if the design parameter of factor domain of implementation
measurement, inNe-commence is required to be continuous random variables, the
correspondﬁ%probability density function o, (pp) generally distributes at random.
Thus, robability r that fulfills the requirement to design parameters of
i% ation measurement factor domains in e-commence can be expressed as:

Fi:J':ipv(DP)dDP:pi (2)

where, a, and b, respectively represent the upper limit and lower limit of the probability of

design parameter of implementation measurement factor domain in e-commence.
In the implementation process of e-commence influenced by various factors, the
probability r, that fulfills requirements of design parameters of implementation measurement

factor domain can be obtained via the overlapping scope c, between design scope b, and
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system scope s, that is to be obtained from the only region that fulfills the requirement of
design parameter. Thus, formula (1) can be transformed to:

¥, =-log, F, =log,(1/F)=1log,(S,/G,) 3)

According to axiomatic design theory, in the measurement and analysis process of the
information content of implementation factors in e-commence, firstly the implementation
factors in e-commence should be kept independent based on independence axiom, secondly
the soundest designing scheme should be selected among feasible plans based upon
information axiom.

3. Implementation Factors and Evaluation System of E-commence .

Clearly definition of successful implementation of a certain e-busin the
precondition of the research on how to run an e-business smoothly. ccessful
implementation of e-commence is a multi-dimensional and gelative ¢ c@ is multi-
dimensional just because evaluation of single ind@&c’not @ escribe the
implementation effect of an e-business; it is relative b e hether -commence is
successful is largely decided by the evaluation m@ tanda% e extent.
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is paper, the evaluation model of successful e-commence of Delone & Mclean is
selected as the basic framework, and made some adjustment to concrete items in each
kind of factors by combining studies in other documents and the current development of
e-commence of the enterprises, and build implementation factors and corresponding
evaluation system of e-commence on the basis of satisfying the independence axiom in
this paper.
Modified implementation factors of e-commence may be analyzed via four aspects,
namely the information quality, system implementation, service performance and
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revenue performance of e-commence. Then by combining various analytical methods
including questionnaire inquiry and expert consultation, corresponding evaluation index
system of implementation factors in e-commence can be obtained based upon the
independence analysis. The concrete structure is shown in Figure 1.

4. Information Content Measurement of Implementation Factors

The methods of calculating information content vary in different evaluation index.
The formula for information content calculation of Dr. Suh is suit for manufacturing
system, however, cannot be applied to general decision making system. Thus, in this
paper, the evaluation index system of implementation factors in e-commence will be set

as an example for discussing the calculation method of information content. \/‘
4.1. Information Quality Evaluation Index

Information quality embodies the implementation performance of @nce The
higher is the information quality, the smaller the infor cdnten@ e system.

4.1.1. Information Content of Integrity: Integri i Iem nta nformation of e-
commence can be measured by integrity R, ! he m‘@ﬂtaﬂon phase of e-

commence, integrity of information is a fuzzy=goncept ang.can ®nly expressed in fuzzy
language. Thus, fuzzy language should fi tran d as continuous numbers
f (R,,, ) In interval [0, 1] to express the ation The evaluation value can be

obtained via expert consolation or @ hen f ( , the information
integrality is the best, and the jn tion con s 0. The calculatlon formula of the
information content of mteg% f0||CWV

IC ( =log, @\ (4)

where, ic (R, ) g@bnts infQr atlon content of integrity, f(r,,) represents the
integrity function, the nH@ stant.

4.1.2. Infon arfeérit  of Relativity: The relativity of implementation
information of e-comfpelce can be measured by R which contains actual

information search: ncy r,., , and demanded information search relevancy r. . .

REL !

The smaller the is between actual information search and demanded information
search, the_higherthe relevancy is, however the smaller the information content will be.
When R, =the information content is 0. Thus, the calculation formula of the

informf ontent of relevancy can be expressed as:
‘RRELfo’RRELfr‘ (5)

4.1.;. Information Content of Timeliness: The timeliness of implementation
information of e-commence can be measured by rate of timeliness r,, . The higher is

the timelinessr,,, , the smaller information content. When r_, =1, information content

is 0. Thus, the formula of information content of timeliness can be calculated as
following:

IC (Rge, )=log,e

IC (RTIM ) = |092 e (6)
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4.1.4. Information Content of Volume: The volume of implementation information of e-
commence can be measured as rate of volume r, . It is a qualitative concept because it
reflects the volume and capacity of information in an e-commence system. Thus, it should be
described with fuzzy language. So firstly fuzzy language should be transformed as continuous
numbers u(r,. ) in the interval [0, 1], to express the value of evaluation. The value of

evaluation can be obtained via expert consultation and statistical analysis. The higher is the
volume, the smaller the information content will be. When u(r,,) =1, the information
content should be 0. Thus, the computational formula of the information content of volume
can be expressed as:

IC (R, )=log,e “fet) (7
4.2. System implementation Evaluation Index
4.2.1. Information Content of Reliability: Implementation information feli Et of e-

commence can be measured as degree of reliability r,_, . The, higher" i degree of
reliability, the smaller the information content will be. V\&R =1, in ion content is

0. Thus, the computational formula of informatio t*of d Mrellablllty can be
expressed as: ’6 \/
IC(RREL)Z Iog eliRREL Q * % (8)

4.2.2. Information Content of Sensmwt sensm implementation information of
e-commence can be measured as sensitj % er is the degree of sensitivity, the
smaller the information content When R& information content is 0. Thus, the
computational formula of infow&n conteﬁ\ nsitivity is as following:
)= @y \\9 ©)
ntent\@mprehensweness The information content of
nc

4.2.3. Informatior

comprehensi of*e-co an be measured as information coverage rate r_,, . It is
a qualitative ept be @It reflects the capacity of covering information in an e-
commence system. Th hould be described with fuzzy language, then transformed as

continuous numbers_u(g_J%, ) in the interval [0, 1]. The value of evaluation can be obtained via

expert consultati@d statistical analysis. The computational formula of the information
content of colpre nsiveness can be obtained as following:

O

4, @)rmation Content of Safety: The safety of implementation information of e-
C ce can be measured as degree of safety r_,. . The degree of safety is a qualitative

concept because it reflects the capacity of security in an e-commence system. Thus, it should
be described with fuzzy language, then transformed as continuous numbers ».,.) in the

interval [0, 1] to express the value of evaluation. The computational formula of the
information content of degree of security is as follows:

(R log, e " "eon) (10)

com)=

IC (R =log, e /") (11)

SAF )
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4.3. Service Performance Evaluation Index

The information content of service performance includes three sub-modules, namely
the service rate, service mode, and service attitude. The service system of e-commence
has caused wide attention among users, and is an important index in the evaluation of
the system performance. The higher is the evaluation of users, the smaller the
information content will be. Thus, information content of service rate, service mode and
service attitude need to be calculated via questionnaire inquiry or consulting relative
specialists and obtain an interval [0, 1] to express corresponding evaluation values.
Supposing that the statistical value of service rate, service mode and service attitude are

defined as K(R .,.), KR .. ), K

§-MOD k)

....) respectively. Then the information content of
service performance can be calculated as:

IC(RszAT): IOgZePK(RS’RAT) (12) VV
IC(Rsfmoo): Ingel_K(R&MOD) (13) 0
S &

4.4.1. Information Content of Popularity: T uIanty@olementaﬂon information of

Ic (R _ log, &' K ()

S—-ATT )

4.4. Revenue Performance Evaluation Index

%

e-commence may be measured as customer val ratin the parameter need to be
obtained via analytical analysis based U|ry. When r,,, =1, information
content is 0. Thus, the computatlonal tion content of popularity may be
expressed as: A
IC (Ryop ) =log,e ™ (15)

4.4.2. Information C of Cos cost of implementation information of e-
commence can be as the tvalue R... - The lower is the cost value, the smaller
the information WI|| -0, information content is 0. Thus, the
information cost c Iculated as

COS

Iogé (16)

4.4.3. Informatio ent of Profit: The profit of implementation information of e-
commence can asured as profit rate r___ . The higher is the profit rate, the smaller the

information,content will be. When r,_, =1, information content is 0. Information content of
proflt can pressed as:

Rono ) = l0g, e a7
4@nformaﬂon Content of Market Prospect: The market prospect of implementation
information of e-commence can be measured as market generalization rate r,,, ., and it needs

to be obtained by consulting relative specialists and obtain a qualitative expression of

membership degree »(r,,,.) . The higher is the market generalization rate, the smaller the
information content will be. When r,,, =1, information content is 0. Thus, the computational
formula of information content of market prospect can be expressed as:
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IC (R = log, e ") (18)

MAR )

5. Measurement Model and Algorithm Implementation

According to the evaluation index system of implementation factors in e-commence,
the information content of a certain e-business can be expressed with information
matrix:

IC :(IC ICSIF’ICSPF’ICRPF) (19)

IQF '

In this formula, 1Cc ,. , 1C Ic respectively stand for information content

of information quality, system implementatlon, service performance and ,revenye

SIF ! sPF ! RPF

performance. And in the process of conducting each implementation factor an on
index, information in the same category satisfy independence axiom, thus, t ation
content can mathematically add and subtract with each other directly. As fof i ation in

, weighted

approach should be applied.

different categories, due to their different relative importancei%s$ssme P
Respectively set the weights of information contiit

nfofatigh quality, system

implementation, service performance and revenue (perf@rianc VoW, W, W,
and the total information content of implementation faetérs of e-co nce can be defined as:

QO .69
IC :WIQF * IC:IQF +WSIF * ICSIF +WSPF *.IC® RPF * IC& (20)
In the formula, the evaluation ind{@ﬂle osf.\sx@nplementation factor fulfills the

following relation: @

|flc < (Q R\Gg(

| I REL + IC SAF )

| Q; R e
| IC S-MOD S-ATT )

|LIC %RPRO)+IC(RMAR)

O

If there ‘ everl Iementatlon system schemes of e-commence, the total
information c cution system can be expressed as:
e, - &(&
ICIQF ICIQF—|
\& IC S (o |

® SIF SIF |
é Woee | IC,, IC,, = ICg, | (22)
| |
@ LICRPF ICRPF ICRPFJ

=[IC;,, IC,,, " IC, ]

>1!

In system decision making of e-commence, the best system is that with the smallest
information content.
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6. Application Example

This paper takes analysis of an e-commence system of a certain business for the
implementation of verification. Via questionnaire analysis and specialist consultation,
the corresponding implementation factors in e-commence, evaluation index, weight of
evaluation index and corresponding parameter values, as presented in Table 1.

According to the calculation model and algorithm of implementation factors in e-
commence, corresponding information content can be obtained, as shown in Table 2. It
needs to be noted that 11C represents information content of index, and CIC represents
comprehensive information content.

Thus comprehensive information content sequence of e-commence systems could be
obtained, namely ic - (ic,,.ic,,.1c,,)=(0.1202,0.1212,01361) . |t can be observed thaf the g-

commence system 1 contains the least information content, so it is the b
among the given candidates. The consequence of the identification cg@ ith the

practical operation performance of e-commence systems, which pro
and validity of the algorithm and the model built in the pape%. ¢

Table 1. Implementation Factors and EW Syste?tharameters

Implementation . Evaluation the factor
factors Weight index wei h S ste ystem 2 System 3
Integrity 0.93 0.95
Information 0.20 Relativity 0.90 0.85
quality ' Tlmellnes% 0. 25 \ 0.90 0.92
Vqu 0.90 0.95 0.90
§ 7 0.93 0.90 0.92
System Sepsitivity  « 0.90 0.85 0.93
implementation ~ 02° grity \é 0.95 0.90 0.92
. Securlt 0.95 0.92 0.90
N Q Serviceyrate 0.40 0.90 0.93 0.85
Service \ > Se"% 0.20 0.92 0.85 0.90
performance ’ @:ce
) attitude 0.40 0.95 0.90 0.92
Popularity 0.20 0.92 0.95 0.93
Revenue @ Cost 0.20 0.005 0.007 0.005
Profit 0.30 0.90 0.92 0.90
performance Market
0.30 0.85 0.92 0.85
o prospect
O Table 2. Information Content of Evaluation Index
~ ementation Evaluation System 1 System 2 System 3
factors index ][ CIC ][ CIC 11C CIC
- Completeness  0.144 0.101 0.072
. . Relativity 0.072 0.144 0.216
Information quality Timeliness 0.101 0.023 0.144 0.023 0.115 0.027
Volume 0.144 0.072 0.144
Reliability 0.101 0.144 0.115
System Sensitivity 0.144 0.216 0.101
implementation Integrity 0.072 0.024 0.144 0.039 0.115 0.030
Safety 0.072 0.115 0.144
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Service rate 0.144 0.101 0.216

Service performance Service mode 0.115 0.022 0.216 0.028 0.144 0.032
Service attitude  0.072 0.144 0.115
Popularity 0.115 0.072 0.101
Cost 0.072 0.101 0.072

Revenue performance Profit 0.144 0.051 0.115 0.031 0.144 0.047
Market prospect 0.216 0.115 0.216

7. Conclusion

Aiming at the complexity of implementation factors in e-commence system and
multiple attributes of evaluation index system, this paper puts forward an information
context measurement model that can improve implementation factors in e-cofgqence.
This model firstly analyzes the implementation factors of e-commence sys hen
determines information quality, system performance, service performan revenue
performance as the evaluation index. On the basis of infor atipn axi @sponding

o%ent a at different
at «consitléring weigh of

computational methods of information content me i
evaluation indexes are established. Under the con%

different indexes and implementation factors, thé hensive Sgformation content
model of e-commence system is built. By the i e analenally the feasibility

and effectiveness of the model in this study isfoved.
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