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Abstract. The influence of perceived risk on customers’ purchasing behavior still plays an
important role in the overall process of business to customer(B2C) E-commerce, though the
extent to which it does so varies according to the characteristics of consumers. In this study,
perceived risk dimensions affecting customers’ purchasing behavior and their structural re-
lationships were investigated through a customer survey and statistical analysis using the
methods of confirmatory factor analysis and structural equation model. The result shows
that the five independent dimensions, perceived health risk, perceived quality risk, per-
ceived time risk, perceived delivery risk and perceived after-sale risk affect significantly
customers’ purchasing behavior, while perceived privacy risk, perceived social risk and
perceived economic risk are the less relevant factors.

Keywords: risk dimensions, perceived risk, consumers’ purchasing behavior, overall
process of B2C.

1 Introduction

Consumers’ perceived risk is considered to be one of the important factors that im-
pact on consumers’ purchasing behavior in their decision-making, and it is also one
of the important research themes for consumer purchasing behavior analysis of
shopping online in E-commerce [1, 2]. Many prior researches focused on the risks in
the phase of online transactions, put forward the structure of risk dimensions in dif-
ferent perspectives such as the lack of security, privacy risk, the credibility of online
retailers or reliability risk[3, 4], functional risk, shopping risk, time risk, social risk,
psychological risk and so on[5, 6]. Among them, there were little studies about the
structure of risk dimensions and their influence on consumer purchasing behavior
for the overall process of B2C, especially based on empirical research.

The overall process of B2C includes information searching before buying, the
choosing of products and the service after purchasing. Therefore, the consumer’s
perception of risk should not only in the phase of online transactions but also in
every phases of the overall process, and so does the influence.

L. Zhang and C. Zhang (Eds.): Engineering Education and Management, LNEE 111, pp. 1-]Id.
springerlink.com © Springer-Verlag Berlin Heidelberg 2011
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Although different researchers have proposed different dimensions of perceived
risk, there is a gap about the dimensions of perceived risk in the overall process of
B2C and further what dimensions have significant influence on consumers’ pur-
chasing behavior. We addressed this gap in the literature by attempting to provide
an empirical exploration of the dimensions of perceived risk, their impact on con-
sumers’ purchasing behavior, and the relationships between constructs in the
overall process of B2C.

In this paper, based on risk perception theory[7, 8], we empirically tested what
risk factors from the overall process of B2C may really cause consumers’ per-
ceived risks and examined what dimensions of perceived risks significantly influ-
enced consumers’ purchasing behavior in the overall process of B2C.

2 Literature Reviwe and Research Hypotheses

The original concept of perceived risk is proposed by R. A. Bauer[7]. Cox[8]gave
the specific explanation of perceived risk. The dimensions of perceived risk are
the specific contents or types of perceived risk. According to the theory of con-
sumers’ perceived risk, when consumers face uncertainty and potentially undesir-
able consequences as a result of purchase, they will perceive risk [9, 10].The more
risk consumers perceive, the less likely it is that they will make a purchase. There-
fore, Perceived risk is powerful at explaining consumers’ behavior because “con-
sumers are more often motivated to avoid mistakes than to maximize utility in
purchasing” Mitchell [11].

Many previous researches have studied perceived risk dimensions from differ-
ent perspectives. Mitchell [12] showed that consumer perceived different levels of
risk at every stage in the purchasing process. Dahai Dong et al.[13] analyzed four
dimensions of perceived risk through qualitative exploration. Xiang Sun et
al.[14]verified the perceived risk with seven dimensions, and proposed the sources
of risk which had larger impact on consumer perceived risk. Anne-Sophie Cases
[15] studied the four sources, and his empirical results showed that secure pay-
ment, money-back guarantee and product replacement are the top three risks
which will affect the consumer decision-making.

In E-commerce, perceived risk is often a perception held as a natural characte-
ristic by many customers [16, 17]. Greater perception of risk on the part of con-
sumers acts as a deterrent to customer purchase intentions. Several authors have
observed that the perceived risk in e-commerce has a negative effect on shopping
behavior on the Internet [18], attitude toward usage behavior [19, 20, 21] and in-
tention to adopt E-commerce [22].

Diverse studies have also obtained empirical evidence that supports the effect
of perceived risk on consumer purchasing behavior. Cunningham et al. [23] pro-
posed that private risk, product risk and the risk of unknown origin would impact
on the online shopping. Based on the investigation for perceived risk and online
purchasing behavior, Forsythe and Shi[24] found that perceived risk significantly
related to online purchasing behavior, which could explain the barriers of online
shopping. Shouming Chen and Jie Li[25] built four structural equation models
to measure six dimensions of perceived risk and their influences on consumer
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purchase intention. A”. Herrero Crespo et al. [5] studied the perceived risk that
would influence consumer’s attitudes and willingness for online purchasing.

According to traditional literature on perceived risk dimensions and with the
empirical evidence obtained from E-commerce context, considering the risk
source from the overall process of B2C and our current cases studied , the defini-

tion of the variables used in this study are shown in tablel.

Table 1. Definition of variables in literature and proposed in this study.

Variables Definition Related Literature and
Our Research

Social Potential loss of status in one’s social group as | Cunningham  (1967),
risk aresult Stone and Gronhaug

of adopting a product or service, looking | (1993)

foolish or unpopular.

The potential monetary outlay associated | Cunningham  (1967),
Economic with the initial purchase price as well as the | Stone and Gronhaug
risk subsequent maintenance cost of the product, | (1993)

and the potential financial loss due to fraud

Potential loss of control over personal | Jarvenpaa and Todd
Privacy information, when the information is used | (1997), Featherman and
risk without permission. Pavlou (2003)

Potential loss of time associated with making | Cunningham  (1967),
Time a bad purchasing decision by wasting time | Stone and Gronhaug
risk researching, shopping, or have to replace the | (1993)

unexpected goods.

The possibility of the product malfunctioning | Cunningham  (1967),
Quality and not performing as it was designed and | Stone and Gronhaug
risk advertised and therefore failing to deliver the | (1993)

desired benefits

Potential loss of health because of prolonged | Featherman and Pavlou
Health use of computer will cause fatigue or visually | (2003)
risk impaired, pressure on one’s heart, or buying | This study

counterfeit products which is harmful to one’s

health.
Delivery Potential loss of delivery associated with | Dan Yu et al.(2009)
risk goods lost, goods damaged and sent to the | This study

wrong place after shopping.
After-sale Potential loss of after-sales associated with | Dan Yu et al.(2009)
risk products problems, commercial disputes, and | This study

service guarantee.

The possibility of consumer behavior to doubt,
Purchasing | give up, cut down spending, cut down | This study
Behavior frequency, and to put off one’s purchasing

because of perceived risks.
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From above discussion, the following research hypotheses are proposed:

H1: The perceived risk in the overall process of B2C E-commerce is constructed
by eight dimensions.

H2: Social risk has a negative influence on consumers’ purchasing behavior.
H3: Economic risk has a negative influence on consumers’ purchasing behavior.
H4: Privacy risk has a negative influence on consumers’ purchasing behavior.
HS5: Time risk has a negative influence on consumers’ purchasing behavior.
H6: Quality risk has a negative influence on consumers’ purchasing behavior.
H7: Health risk has a negative influence on consumers’ purchasing behavior.
HS8: Delivery risk has a negative influence on consumers’ purchasing behavior.
HO: After-sale risk has a negative influence on consumers’ purchasing behavior.

3 Formation of Questionnaire and Data Collection

3.1 Formation of Questionnaire

Based on the related literatures and our previous studies, we designed a question-
naire. Firstly, we summarized all the items about perceived risks and consumer
purchasing behavior in the previous studies. Then, after pre-investigating to our
colleagues and college students, some items were adjusted. At last, we got our fi-
nal questionnaire, which included two parts, in partl there are 32 measurement
items, which were used to measure the risk dimensions in the overall process of
B2C; in part2 there are 5 items, which were used to measure the consumers’
purchasing behavior. We used Likert scale of 1-5 with end points of “strongly
disagree” and “‘strongly agree” to measure these items.

3.2 Data Collection

The data that we employed for this research were collected using interview, in-
vestigating online and in business streets from October, 2010 to January, 2011.
Just those customers who had shopped on B2C websites before were randomly
selected as our respondents. For this research the three main sampling frame
people were white-collar from company, blue-workers from factory, and college
students from university, more than half of them came from Shenzhen, China.
Information was missing on key variables for some of the respondents were
deleted. Therefore, we were only able to use information on 388 cases. This
number is more than ten times of 37 items, so we can use them for the further
analysis. In table2, we provided a description of the respondents that were used
in the empirical analysis.
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Table 2. Descriptive statistics of respondents’ characteristics

Demographic variables Percentage number Demographic variables Percentage number
of respondents of respondents

Age: Age of the respondent Experience of online purchasing

18~24 67.5 <3 325

25~30 19.3 4~8 28.6

31~34 8.0 9~15 21.9

235 5.2 >16 17

Gender of the respondent

Male 54.1

4 Data Analysis and Results

4.1 Measurement Model Analysis

Exploratory factor analysis is used to extract a number of common factors. Firstly,
SPSS17 was used to test the KMO and Bartlett’s test of sphericity. The KMO of
partl is 0.836, Bartlett’s test the p value is 0.000. The KMO of part2 is 0.882, Bar-
tlett’s test the p value is 0.000.These values indicate that the data from our ques-
tionnaire are acceptable to perform further factor analysis.

Then, for partl, we got 30 items kept in, by using principal component analysis
method and variance maximization rotation, two items T31 and T32 are deleted
because their rotated factor loadings are less than 0.4. Their factor loadings are
shown in Fig.1 and variance contribution rates are shown in Table3. Finally, eight
common factors are extracted from the remaining 30 items. The cumulative va-
riance contribution rate is 88.627%, which could be used to analyze the contents
and types of perceived risk for the overall process of B2C. We also got one com-
mon factor from part2. They are shown in Table3.

According to the integrated meaning of the common factors, we named the
eight common factors as follows: perceived health risk(PHR), perceived quality
risk(PQR), perceived privacy risk(PPR), perceived economic risk(PER), perceived
time risk(PTR), perceived social risk(PSR), perceived delivery risk(PDR) and per-
ceived after-sale risk(PAR). For the one common factor from part2, we named it
as perceived purchasing behavior (PPB).

We use Cronbach’s ¢ coefficient to conduct reliability analysis. Table3 shows
that (¢ value of each dimension is greater than 0.8. The result indicates that the
survey data in our research are true and reliable. In addition, the composite relia-
bility value CR of each dimension is greater than 0.9, which indicates that our sur-
vey data have a high reliability.

In this paper, we used average variance extracted (AVE) values to test the con-
vergent validity and confirmatory factor analysis for testing discriminate validity.
Table3 shows that the AVE of each dimension is greater than 0.7, therefore, the
survey data in our research have a good convergent validity.
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Table 3. Risk dimensions and purchasing behavior ¢¢ , CR and AVE value

Dimension Item Variance o CR AVE
Contribution

Perceived Health Risk(PHR) T2,T1,T4,T3,T11 17.245% 0.923 0.944 0.772
Perceived Quality Risk(PQR) T25,T24,T26,T23,T27 | 27.059% 0914 | 0.940 0.768
Perceived Privacy risk(PPR) T15,T17,T16,T22 8.129% 0.875 0.954 0.841
Perceived Economic risk(PER) | T13,T14,T12 7.896% 0.886 0.930 0.819
Perceived Time risk(PTR) T30,T28,T21,T29 13.079% 0.905 0.934 0.780
Perceived Social risk(PSR) T6,T7,T5 7.116% 0.843 0.954 0.872
Perceived Delivery risk(PDR) T18,T20,T19 4.554% 0.907 0.922 0.798
Perceived After-sale risk(PAR) | T10,T8,T9 3.509% 0.858 0.921 0.797
cumulative variance 88.627%

Perceived Purchasing Behavior | J1,J2,J3,J4,J5 90.380% 0.873 0.913 0.9035

(PPB)

4.2 Structural Model Analysis

We conducted confirmatory factor analysis (the risk dimensions model) for the
survey data with AMOS 17. The fit indexes of the hypothesis H1 are shown in
Table4. These indexes are above the recommended levels. The indexes in Table4
show that there is a good goodness-of-fit between the dimension model and the
survey data. HI, which assumes that there are eight dimensions of perceived risk
in the overall process of B2C, is supported.

The results confirmed the existence of eight dimensions. These dimensions
showed no-cross construct loadings above 0.5, indicating good discriminate va-
lidity. The hypothesis H1 is verified.

Table 4. Goodness-of-fit indexes of the dimensions model

Indexes X df X /df NFI  IFI CFI GFI AGFI  RMSEA
recommended levels - - <3 >0.9 >0.9 >09 >0.9 >08 <0.08
the risk dimensions model 65843 372 1.77 0951 0981 0981 0923 0916 0.046
the purchasing behavior model 941.257 519 1.81 0947 0971 0971 0913 0.906 0.055

We also built the purchasing model, which is used to verify the hypothesis H2-9.
The indexes in Table4 show that there is a good goodness-of-fit between the pur-
chasing behavior model and the survey data. The path coefficients and significant
levels of the study model are given in Fig.1.The results show that hypotheses
H5-9are supported.
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Fig. 1. Study model with path coefficient

5 Discussions

The results show that H5-9 are supported. HS, which assumes that time risk has a
negative influence on consumers’ purchasing behavior, is supported. Consumers
are not patient to wait a long time because they usually take delight in seeking
new thing, so a longer waiting time for delivery and service would make them lose
their interested in and affect their online shopping willingness. For H6, the result
shows that quality risk has a significant negative influence on consumers’ pur-
chasing behavior. Most consumers prefer products with low prices but first good
quality is the principal criteria. H7, which assumes that health risk has a negative
influence on consumers’ purchasing behavior, is supported. Most consumers like
to spend much time on Internet, especially the young people. But much adverse
information, stay online too long or counterfeit goods bought from online shop-
ping would affect their physical and mental health. For H8 and H9, the results
show that delivery and after-sale service risks have significant negative influences
on consumers’ purchasing behavior, especially in B2C E-commerce. When con-
sumers perceived the potential problems in delivery such as goods lost, damaged,
or delivered to a wrong place, they would put off the purchasing online. Some-
times once they think it’s difficult to solve commercial disputes and haven’t after-
sales service guarantee, they would give up their purchasing online.

A major finding of this study is the non-significant of economic risk on con-
sumer purchasing behavior, likewise social risk and privacy risk. In this study, we
concern whether the additional fees caused by the difference between online
shopping and offline shopping may impact consumers’ purchasing behavior. The
result shows it is not significant. We believe that even the counterfeit goods may
cause economic losses, but for most vendors who have “seven days unconditional
return” can reduce the economic loss. Besides, guaranteed by Alipay in China,
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banks, credit cards companies as intermediaries. These intermediaries usually
guarantee a refund or other improprieties result in economic loss. As Internet
usage has come of age such that the online customers now view security and pri-
vacy as a basic requirement, it may help us explain why perceived privacy risk is
not significant impact on online consumer.

6 Conclusions

There are abundant research on the effect of perceived risk toward the purchase
decision and the determinants of buying intention in online context. To date, at-
tempts to study both risk dimensions and consumers’ purchasing behavior jointly
have, however, proved insufficient and have lacked depth. Thus, we have ex-
amined such important variables as perceived risk dimensions in the overall
process of B2C, and the impacts for each of them on consumers’ purchasing beha-
vior. At the same time, an additional contribution of our study lies in the consider-
ation of consumers’ purchasing behavior and perceived risk as multidimensional
concepts.

This research provides a new perspective to study the construction of perceived
risk dimensions, which lay the foundation for further research on B2C shopping
online decision-making.

Implications of both a theoretical and practical nature also emerge from our
study. The former, concerning the consideration of perceived risk toward consum-
ers’ purchasing behavior in the overall process of B2C as a eight-dimensional con-
struct —quality risk, health risk, delivery risk, after-sale risk—opens up new avenues
of research. Not only are individuals involved in B2C online transactions, but are
also involved with the process before buying and after purchasing online. Our re-
search is also empirically innovative, as it has examined different dimensions of
risk and performed a separate analysis of the effects of each dimension on con-
sumers’ purchasing behavior. Furthermore, we had considered the role played by
quality risk, health risk, time risk, delivery risk, and after-sale risk, in consumers’
purchasing behavior, which are more relevant in the online behavior of individuals
than social risk, privacy risk, and economic risk.

There are some limitations in this paper. As the group’s resources and energy
are limited, the main source of this survey data are from Shenzhen, this may affect
the respondents broadly representative. In future studies, we should consider the
influences of individual characteristics of the respondents such as gender and ex-
perience on the composition of perceived risk dimensions and analyze their differ-
ent influences on consumers’ purchasing decision-makings.
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Abstract. The formation process of technology transfer pattern is closely related to the gener-
al, mature and application of technology. Technology transfer is a main factor making tech-
nology turned into productivity successfully. Both providers and receivers of technology
transfer should choose technology transfer modes that meet their own conditions, including
basic conditions and technical conditions. For enterprises and institutions of universities, tech-
nology transfer process is in fact the selection process of technology transfer mode, which
often determines the application effect of technology and economic benefits. This paper ana-
lyzed domestic and international technology transfer process and practice between university
and enterprise firstly, and then researched cooperation ways, systems, conditions, contracts for
constrains and distributions of interests. Analyzing cooperation rules and systems of technolo-
gy transfer, it is considered that mode selection and process are the key factors to influence
effects of technology transfer.

Keywords: technology transfer, mode, conditions, research.

1 Introduction

In recent years, science and technology effectively promote the development of
productive forces, which gradually becomes a key productivity element to eco-
nomic development together with traditional material elements. But it needs a
complicated process to turn elements into productivity. Technology transfer is
crucial for science and technology to upgrade productivity level [1].

Researches in university should focus on domestic and international science
and technology development frontier. Research projects potential to be industria-
lized take improving productivity as the target. Once basic engineering technology
theoretical achievements that have the application prospect in the market were
tested and verified by theory, the next step should be application research and de-
velopment. Enterprise is sensitive to market and driven by potential benefits,
which is the cooperation foundation between enterprise and university on technol-
ogy transfer. From this basic point, the effective technology transfer from univer-
sities to enterprises can realize targets and interests of both sides.

L. Zhang and C. Zhang (Eds.): Engineering Education and Management, LNEE 111, pp. 11-]14.
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2 The Comparison and Selection of Technology Transfer
Modes

2.1 Technology Transfer Modes

(1) Technology transfer mode. University as technology owner provides technical
achievements to enterprise, and the technology receiver pay certain amount of re-
muneration to the technology provider. University provides technology and
achievements possessing potential commercial value for enterprise to purchase and
use in the forms of the technology authorization, technology license, technology
consultation and technology service. It’s the duty of university as a technology
transfer "source" [2].

(2) Participation through cooperation mode. On the basis of resource integra-
tion, the enterprise takes participation in the technology transfer together with uni-
versity by contracts. This promotes the transformation from technology to realistic
productive forces and improves enterprise’s technology innovation ability. Gener-
ally, enterprise advances into technology research and development when univer-
sity has no technical achievements but only certain technology or technical ability.
Meanwhile, university also often involves in follow-up parts of the technology
transfer, providing the necessary technical supports and services.

(3) Establishing enterprise mode. Research agency in university taking his tal-
ents and technology as the foundation sets up an enterprise aimed at product man-
ufacturing and service using the technical achievements in university with invest-
ment of others. In general, this mode has two necessary conditions: first, the
member cooperating with university in technical development is one of enterprise
founders; second, the enterprise’s core technology is transferred from university.

So high technology transfer needs more close cooperation between university
and enterprise [3].

2.2 The Main Process in Technology Generation and Transfer

To realize the technology transfer, there are three necessary stages- laboratory,
engineering and industrialization. The degree university and enterprise participate
in these stages decides technology transfer mode. In the technology transfer mode,
laboratory stage accomplished by university independently, while the stages of
production, commercialization and industrialization are realized by the enterprise.
University transfers its own R&D achievements to enterprise directly through
technology market.

In the participation through cooperation mode, the first two stages of technolo-
gy transfer are completed by jointly, and the final commercialization and indu-
strialization stage are completed only by the enterprise. In the establishing enter-
prise mode, university involves in all three stages of technology transfer.
University sets up an enterprise itself or invests in the enterprise with its technical
achievements or proprietary technology license and holds larger percentage shares
in these enterprises.
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3 The Guarantee Factors of Technology Transfer

3.1 Basic Conditions

(1) The preparation of technical basis. Rely on technology innovation platform
with optimized resource configuration, the university's research centers, key
laboratories, science and technology innovation platforms mainly focus on basic
research as well as application technology. Taking the advantages of talents,
knowledge, technology and information, the university tacks scientific research
subjects which are original and frontier, or related to national security and eco-
nomic development, and creates technological achievements in basic application
constantly. This not only trains technology innovation talents and strengthens in-
novation ability, but also gradually lays the foundation to improve productivity
level.

(2) Preparation of technical achievements. Technological research centers, en-
gineering research centers and university’s science and technology zones formed
by interdisciplinary and border-crossing develop high-tech integrated achieve-
ments owning competitive advantages in the market in special. These agencies
seek production-teaching-research combination partners of intensive technology
and talent to develop technological achievements possessing self intellectual prop-
erty rights and certain application prospect and valued by enterprise.

3.2 Technology Conditions

(1) Advanced technology achievements are the guarantee of technology transfer.
Engineering-oriented basic theoretical research achievements must be advanced,
and recognized by industry and market economic forecasts. Also they possess the
practice of engineer application and the basic conditions of technology transfer.

(2) The participation of technical personals is the guarantee of technology
transfer. During the process of technology transfer, there are still some problems
even if the technology can be developed in the actual application. In reality, the
both sides of co-operation tend to have different understanding on technology
transfer. It takes a period of time to reach an agreement and create the software
and hardware conditions for technology transfer. In addition, there is another
problem that the implementation personnel are inseparable from technology in the
process of technology transfer. To sign the technical service contract with tech-
nology personnel as constraints of technology transfer, can make sure that tech-
nical personnel work wholeheartedly until technology transfer completed. Accord-
ing to commercialized requirements, technology receiver cooperates with
technical personnel closely and develops product production technology after
receiving technical achievements [4].

(3) The sustainability of technology research. Technology provider needs the
stamina in technology research and development. When it cooperates with tech-
nology receiver, engineering research on next product has already been conducted.
This way can achieve technical reserves to renew products, guarantee the sustai-
nability of technology transfer process and meet product market demand.



14 J.X. Zhang and S.D. Sun

4 Exploration for Innovation Mechanism of Technology
Transfer

There are two inner connection lines when university transfers technology to en-
terprise. The university provides innovative technology achievements to the enter-
prise, and then converted into products manufacturing technology and products by
enterprise. Products are transformed into commodity by industrialization after
gaining market acceptance. This is called technology chain. On the other hand, en-
terprise use capital to purchase products technology from university and the capi-
tal is invested to innovate knowledge and technology results continuously, which
is called capital chain. Thus the cycle is formed between technology chain and
capital chain. University mainly researches engineering while enterprise mainly
realizes industrialization. Enterprise’s timely intervention realizes the seamless
link in the technology transfer process.

It is critical that technology transfer is operated within the standard system. Both
technology provider and receiver have been familiar with their respective operation
and rules before the operation mode and rules, and can complete whether application
research or production independently. But in the framework of enterprise, technolo-
gy transfer must suffer a series of constraints such as cooperation agreement, pro-
prietary technology license, terms of technical services. Enterprise’s management,
human, distribution, incentives and rewards and punishment system related to tech-
nology transfer, regulate the personal responsibilities and interests for both sides.
Mobilizing personnel's subjective initiative fully, coordinating the problems and
seeking the best way to solve the problem are the fundamental expression of good
operation mechanism.
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Abstract. To assure stable transformation of science & technology reform in China, func-
tion of government should be relocated in the science & technology system. ARCH model
is adopted to make an empirical analysis to study the function of government in the science
& technology system. The results indicate that there is obvious difference in science &
technology mechanism between western market economy and ours. In China, science &
technology can not reach stable state by its own force, except for exterior force. Under the
condition of incapability of science & technology system to stabilize itself, exterior inter-
vention of government on science & technology system is the premise for stabilization,
otherwise, it will plunge into fluctuation.

Keywords: ARCH, Exterior Intervention, Failure of Market, Science & Technology
System.

1 Introduction

As a subsystem of economy system, science & technology system has function of
auto-stabilization and auto-organization. Auto-organization inducts the system to
the greater negative entropy, results in the system being apart from equilibrium
state, which causes system to fluctuate in great breadth. Auto-stabilization keeps
the system under the foregoing organizing state, namely it has the function to elim-
inate fluctuation and return to equilibrium state. When systematically analyzing the
fluctuating mechanism of Chinese science & technology system, we should distin-
guish the exogenous impact and endogenous conducting mechanism. Endogenous
conducting mechanism is auto-regulation mechanism between variables in inner
science & technology system and reaction to exogenous impact, represented as dis-
tributing lagging relation in Mathematics form, which reflects the endogenesis of
science & technology activity. What is called the exogenous impact mechanism
means science & technology activity caused by exterior impact through interior
conduction. Exogenous impact mechanism roots in spontaneous change
of exterior variables which leads to science & technology system stochastic or
periodic change. Thereby, it comes to conclusion that exogenous impact is an
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important cause of science & technology system fluctuation; endogenous conduct-
ing mechanism is auto-response and auto-adjustment in answer to impact in interior
science & technology system. Under synthetical effect of the two functions, fluctu-
ation can be revised and eliminated incessantly through auto-stabilization. In the
paper, the author reviews and analyzes the dynamic character of science & technol-
ogy system operation in China, so as to identify the auto-stabilization and auto-
organization effect on science & technology system respectively. At the same time,
we appraise the performance of science & technology system to bring forward an
analysis framework for government decision-making in the reform of science &
technology system.

The issue of the function of government in the science & technology system
arouses widespread concerns [1,2,3]. But most of relative literatures usually adopt
qualitative approach, whereas quantitative analysis is inadequate. So it is necessary
to make more in-depth and comprehensive analysis for the sake of providing an em-
pirical support for government’s function in the science & technology system.

2 Data Selection and Statistic Analysis

Science & technology input and science & technology output are the main ele-
ments in science & technology system. Generally, science & technology input is
denoted by science & technology expenditure, science & technology output is de-
noted by the number of patent application and acceptance or the number of disser-
tation. In the paper, we decide to use science & technology expenditure as science
& technology activity, Sample data involve 1953-2008.The reason lies in the fol-
lowing two points, above all, the problem of obtaining science & technology out-
put data. At first, we consider to review the fluctuation character of science &
technology system from the input and output respectively. But after checking rela-
tive data, we find that there is lack of data of patent application and acceptance be-
fore reform in china. Generally, more than 50 sample data are needed when using
ARCH model. If selecting merely approximately 20 years patent data, it can not
reflects completely the fluctuating character of science & technology output in
China because of lack of time series; in addition, there is strong relationship of
fluctuation between science & technology input and output, we calculate the pill
correlation coefficient of expenditure and patent application with data since 1985.
The result indicates that there is prominent relationship between the two variables.
r=0.9210(p=0.0025). Based on the above analysis, we believe that the variable of
science & technology expenditure can better reflect the character of science &
technology system.

We select 1953-2008 year data as samples, data come from «China Stat
Annals»and «China Scientific Stat Annals».Since 1953, Chinese science & tech-
nology expenditure is ascending gradually. For the sake of eliminating shrewd
fluctuation of variables, we switch the science & technology expenditure by loga-
rithm, namely InE. To obtain the fluctuation rate, we switch the data to yearly
fluctuation R, with first difference. Namely R=InE-InE, . Figurel is the yearly
fluctuation rate series of science & technology expenditure.



