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ABSTRACT

Knowledge management is the energy to get competitive advantage for enterprises, the cornerstone to get
sustainable development .But knowledge management is one kind of actions with high risks, if the enterprises want
to reduce and avoid loss, they must identify all types of risks in the process of knowledge management effectively,
supply prior-warning signals for enterprises development to guarantee their safety by using scientific evaluating
methods .The paper sets up multidimensional model of matter-element and extension set for evaluating
comprehensive risks on knowledge management by theories of matter-element and extension set, offers extensive
methods for evaluating comprehensive risks on knowledge management .The method can consider all risks in the
process of knowledge management comprehensively, supply evidence for enterprises’ business decision .Both
theories and positive analysis fruits prove that the model is practicable and effective , it supplies a new road for
evaluating knowledge management risks.
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INTRODUCTION

In the increasingly fierce market competition, knowledge has become the key elements of the enterprises obtain and
maintain lasting competitive advantage. Knowledge management is the artificial center, on the basis of information,
knowledge innovation and knowledge value as the goal, knowledge as a form of thought to the development of a
resource management. Companies at the same time of using knowledge management improve the manage ment level
is also faced with uncertainty and risks. Expe rts estimate that knowledge management of project failure rate could
be as high as 50%, even some people think that is 70% [1, 2]. Therefore, the research of knowledge management
risk identification and evaluation is necessary. In recent years, domestic and foreign scholars study has been
conducted for enterprise knowledge management risk, has made certain progress. Xu Xiangqgin etc. (2007), uses of
multi-level gray evaluation method for enterprise knowledge management risk from the risk in risk factors,
knowledge, process, three aspects are analyzed [3]. Chen Zhen bin etc. (2008), think the fuzzy neural network
method to evaluate the risk of enterprise knowledge management, and build the evaluation index system of
enterprise knowledge management risk [4]. Zhang Xin guang etc. (2003), using LW D operator and LOWA operator
gives a multi-index comprehensive evaluation method based on linguistic assessment information, and knowledge
manage ment of the enterprise risk condition is evaluated [5]. Hu Xiaoxiang etc. (2003), analyzes and summarizes
the factors affecting the success or failure of the knowledge management, and using the method of interval number
to evaluate knowledge management risk [6]. Huang Lijun (2002) proposed the enterprise knowledge management
content and methods of risk identification, and the time risk factor analysis, risk estimate, risk range of frequency
estimation, risk assessment and the estimated risks and losses of the five aspects has carried on the risk assessment
[7]. In this paper, considering the causes of enterprise knowledge management risk complex are various, some
factors to measure, some factors are hard to quantify, how to objectively measure of enterprise knowledge
manage ment comprehensive risk have yet to have a set of effective analysis method. From the existing research
results, experts and scholars on knowledge management risk identification and evaluation, the objective judgment of
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the risk factors in the majority, less subjective judgment involves risk factors, few from the perspective of subjective
and objective factors in combination with the synthetically consideration. The author believes that only the organic
combination of both, and starting from the situation of both influence each other, can more accurately to the
enterprise knowledge management risk identification and evaluation.

Euthenics is an emerging discip line founded by Chinese scholars Cai Wen in 1976 [8], it uses formalized tools, from
the viewpoints of both qualitative and quantitative research to solve the problem of the regularity of the
comprehensive under the action of multiple factors, it is for people to know and analyze the complex and
contradictory problems in the real world system provides a new methodology. This article in euthenics content and
extension set theory, on the basis of enterprise knowledge management risk comprehensive evaluation of
mu ltidimensional extension matter-element model and extension evaluation method, this method can formally
describe the state of all kinds of risk factors in enterprise knowledge management risk, not only can accurately
evaluate the size of the enterprise knowledge management risk, and to be able to give enterprise knowledge
management risk more clearly the objective risk and subjective risk qualitative and quan titative evaluation of the
decision makers, and compared comprehensively reflect the comprehensive enterprise knowledge management level
of risk.

THE ENTERPRISE KNOWLEDGE MANAGEMENT COMPREHENSIVE RISK ASSESSMENT OF
MULTIMENS IONAL EXTENSION MATTER-ELEMENT MODEL

1. Matter-element and matter-element transformation theory

Matter-element transformation is according to the characteristics of extensibility and extensibility of transformation,
matter-element transformation matter-element theory is the basic method to solve the problem of contradiction. On
the basis of matter-element transformation is the matter-element extension, the possibility of things change called
the extensibility of things. Extensibility is the basic character of the matter-element; it describes the internal
structure and external relationships, to provide people with creative thinking and the way of. Matter-element
extensibility, therefore, become the basis to solve the problem of contradiction, so people can accord certain
procedures to innovate, design the scheme to solve the problem [9].

Given the name of the M things, its n characteristics of ¢1, c2...,cn and the corresponding measure x1, X2,... , Xn
expressed in an orderly array as follows:

R| M a x

o x

R=|"2|=| 77 M
Rn ¢ Xn

R called describing things n matter-element, shorthand for

R=(M,C, X) @

Including:
G X

c=|?|, x=|"? )
Cn Xn

And the name, character and value in things called the three elements of matter-element.

2. BExtension settheory

In the real world, things are variable, have a degree of some kind is variable. Under certain conditions, things can
change in the nature of some don't have the nature of things; don’t have the nature of things can change with the
nature of things. To solve the problem of conflict, it is necessary to consider "yes" and "not" reciprocal
transformation. Therefore must establish concepts of extension set, so to make the discussion object does not belong
to classical subsets and can convert to the subset of the elements. For each element ueU, if a proposition: (1) u
has properties P; (2) u does not have property P; (3) can make u do have the properties of P elements into had the
properties of P; (4) u have or property P, nor has the properties of P. As long as the above four prop ositions have one
established, is it set up a collection of U is the extension set. Extension set is used to solve the problem of conflict
process quantitative and formal mathematical tools. And use extended to (—oo, +o0) the size of the correlation

203



M1 Jun J. Chem. Pharm. Res., 2014, 6(4):202-209

function values of the measured element and set, the relationship between the classic collection "belong to" and
"does notbelong to" set the qualitative description of extended to quantitative description [10-12].

2.1 The domain object matter-element matrix
According to the type (1), (2), (3), the joint domain object matter-element matrix can be expressed as:

Mp G {aplrbpli
ap2bp2

©)

C.n [apn'bpn]

In this type, Msaid things by things and can be converted into standard section of the domain objects;
Xpi = [api,bpij said the domain object about the characteristics of the value of the range.

2.2 The classical matter-element matrix domain object.
Classic domain object matter-element matrix can be expressed as:

Mg ¢ [ags b
R = C2 asngBz ©)
Cn [agn ben]
In this type, Mg as standard objects; xg =|[ag;,bg;] for the value of the range of the characteristics of standard
object of Mg aboutc; . There are clearly x,, € xpi(i =1,2,---,n) .

Enterprise knowledge management risk measure
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Figure 1: themodel of enterprise knowledge management risk
measure

3. Bstablish the factors associated with the risk of enterprise knowedge management

Enterprise knowledge management risk can be divided into two aspects of subjective factors and objective factors.
Subjective risk refers to the because of limited knowledge level managers and organizational barriers such as the
subjective causes of risk; Objective risk refers to because of the uncertainty of the external environment, the
complexity and the difficulty of the project itself, as well as their own objective conditions the limit of objective
reasons such as risk [13]. Therefore, considering the enterprise knowledge management risk factors in the process of

204



M1 Jun J. Chem. Pharm. Res., 2014, 6(4):202-209

the establishment of the indexes, the risk of subjective and objective two aspects must be taken into account
comprehensively. In this paper, combining the reality of our country enterprise, comp liance to global, measurability,
the principle of complementarily, sensitivity, will affect the enterprise knowledge management risk factors of
strategic orientation risk, risk management process, human resources, organizational structure risk, knowledge assets
risk, organization culture, information technology risk, contract risk, knowledge spillover nine indexes such as risk,
particular case is shown in figure 1:

4. Model is established in this paper

For enterprise knowledge manage ment comprehensive risk factor indexn, is the (n = 9) in this paper, on the basis of
this part of the index, cluster analysis, according to expert judgment enterprise knowledge management into
comprehensive risk quantitatively m level, described them as the following comprehensive qualitative and
quantitative risk measure the matter-element model (called "classical field matter-element matrix') :

Non % Vom Non % [aomsPoral
Xo Vono Xy [8gn2,bon2]

©)

X, Vohn X, [aohnrbohn]

n n

Among them, R, said enterprise knowledge management in the first class h risk of matter-element model;
Nop, said the first class h risk; Vg = [3oniPonk] S@id the first k enterprise knowledge management risk factors in the
first class h risk scope; h=12,---,mk =12,---,n ©

Various risk factors of enterprise knowledge management indicators allow scope, namely each risk factor index is at
level 1 to level the first m risk value range of the formation of the matter-element model (referred to as "joint
domain matter-element matrix*) as follows:

Ng X Vg | |[Ng 4 [8q0q]
X, V X a,»,b
Ry = 2 t:12 _ :2 [ q2: g2l @
X an X [aqnlbqn]

Among them, R, said enterprise knowledge management comprehensive risk assessment matter-element model of
section area; N, said the all risk of enterprise knowledge management level; Vq =[ag,by] said among Ng the
target value of the risk factors x, in allowed range; Vopg =Vgi,h=12,---,mk =12,---,n o

5. The establishment of the evaluation of enterprises knowledge management risk matter-element matrix
The various risk factors in the process of enterprise knowledge management index measured data can be used by the
following matter element matrix, said:
N x v
X V.
R= 272 ®)

X, VUn

Where N is said to be risk evaluation of enterprises knowledge management; v, said to be the first k risk evaluation
of enterprises knowledge management factors x, index value (k=12,---,n) .

THE EXTENSION EVALUATION METHOD OF ENTERPRISE KNOWLEDGE MANAGEMENT RISK
In establishing the multidimensional enterprise knowledge management risk assessment after the extension
matter-element model, to evaluate how to treat the risk evaluation of enterprises knowledge management level?
Available for this purpose, the relevant theories and methods of extension set, so first of all, the concept of perimeter
billion real variables function widely the concept of "degree", as the basis of qualitative description to expand for
quantitative description; According to the correlation function is established for evaluation of enterprise knowledge
management risk level size.
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1. Degree concept definition
Districts Vg = [agx.bgc] for enterprise knowledge management between the first k risk factors index x, at level 1

to level the first h risk value of the allowed range; The first k range V. =[agnkbonk] fOr knowledge management
risk factors index x, in the first class h risk scope; District V,,, Vgoh=12,---,mk=12,---,n; Point v, said to
be the first k risk evaluation of enterprises knowledge management risk factors indexevaluation value of x, , so call
them

1(Vie, Voni) = [Vk - aOhk;bOh"I— bc’hk;a"hk(k =12,--,nh=12,---,m) ©)]
Agk + gk | Dok — gk .
Ve Vi) = v - T (k=12,--n;h =12,---m) (10)

"degree"” between point v, (value) and intervalVyp, ~ Ve

By introducing the concept of closeness, we implemented in the form of a quantitative relationship between the
position of the point and interval and heart accurate positioning, and can according to the different description of the
"degree" points within the range of different position, make us accurate to "also has different degree of difference
between" within the class description.

2. Risk correlation concept definition
Vg = [agk.bg] for enterprise knowledge management between districts the first k risk factors index x allowed

range of values; The first k range Vg =[agni:bonk] for knowledge management risk factors index x, in the first
class h risk scope; Point v, said to be the first k risk evaluation of enterprises knowledge management risk factors
index value of x; 1(vi,Voni):1(v.Vq) respectively the "degree™ between point v, (value) and intervalVyp «

V,

gk - Interval

Vohk ©Vgk ,and there is no public endpoint, so we call G,(v)= (vic:Vonk) (h=12,-,m;k =12,---,n)
1 (Vic, Vi) =1 (v, Vonk)

(11) The first k for risk evaluation of enterprises knowledge management risk factors about x, first class h the

correlation of risk.
By introducing the risk correlation function G,(v,) & —oo, +0), property is making "P" things from qualitative

description to quantitative description of a "has the nature of the P".

3. The determination of evaluation of enterprise knowledge management lewel of risk
By type (11) to calculate the correlation matrix of risk evaluation of enterprises knowledge management

G= [Gh (Vk )]nxm (12)

According to the type (12) available for evaluation of enterprise knowledge management the first k risk factors x,
in the dg level risk for:

max Gy, (V) ) = Ge, (w) = 6" (w) 13)

1<h<m

n

If zk(sz =1) forenterprise knowledge management risk factors index weight coefficient x, , and the first class h
k=1

for risk evaluation of enterprises knowledge management risk correlation is as follows:

n

Gh(R) = szGh(Vk) (14

k=1
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Type (14) fully consider the enterprise knowledge management various risk factors for the success or failure of the
enterprise knowledge management influence degree is different, the actual situation of enterprise knowledge
management various risk factors of risk weighting correlation comprehensive risk evaluation of enterprise
knowledge management system, strong scientific nature and operability.

Calculated by the type (14), available:

Gn, (R) = mMaxcn(®) (15)

1<h<m

By type (15) the comprehensive risk evaluation of enterprises knowledge management level for the first grade h; .

THE EMPIRICAL RESEARCH

Using the above theory and method, and using the matter-element and extension set theory to the practical enterprise
knowledge management risk evaluation. This article selects a case study of shanxi Zhongyuan pharmaceutical co.,
LTD., the company production of pt made capsules at the joint of text in the drug has a high profile, select the
company "Portuguese set capsule” products to implement knowledge management risk evaluation.

This article will risk of the enterprise knowledge management according to the discretion of the degree of risk is
divided into high, higher, medium, lower, low five grades, at the same time invited to the enterprise knowledge
management and medical field familiar 10 experts to rate. If a experts think the index x, low risk, with the index

score value of y(y; €[01); If think index x, lower risk, the index score value of y,(y, e(12]); If think
indicators x, in a medium risk, the index score value is y3(y; € (2,3]) ; If think index x, at a higher risk, the
index score value of y,(y, (34]) ; If think indicators x, are at increased risk for the index score value of
¥5(Ys € (4,5]) -

1. The enterprise knowmedge management comprehensive risk assessment
1.1 Enterprise knowledge management classical field matter-element matrix and joint domain matter-element matrix
According to the enterprise knowledge management risk factors index x, (k=12,---9) is in the scope of different

risk levels, can get comprehensive risk evaluation of enterprises knowledge management classical field
matter-element matrix of the:

Not % [0]] Noo X [12] Noz % [23] Noa X [34]
Ry, — % [0.,1] Ry, — % [11.2] Rys — X [2f3] Ry, — % [3,.4]
x'9 0] x.9 7] x; 03] >£9 341
Nos X [4.5]
Ryg = X2 [4:5]
X~9 [4:5]

Considering the scope of enterprise knowledge management risk factors indicators, it is concluded that the
enterprise knowledge management risk assessment matter-element matrix of the section of the domain:

Ng x [05]

Xo [0,5]
X [0,5]
1.2 To comprehensive risk evaluation of enterprises knowledge management classical field matter-element matrix

Setthefirstt (t=12,---10) expert knowledge management of the enterprise risk index x, score value of vy, , the
risk index x, value for:

1 10
== 16
Vi mtzzllyt (16)
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On the basis of the above methods, 10 experts score results summary as shown as follows:

N x 081]
X 153
x3 2.01
X4 0.92

R= Xs 2.46

Xg 1.15

X; 0.94

xg 1.26

Xg 2.18|

1.3 To comprehensive risk evaluation of enterprises knowledge management evaluation:
Calculate therisk correlation matrix
According to the type (12) for evaluation of enterprise knowledge management risk correlation matrix of the:

[136 021 132 018 -0.85]
-0.15 -0.14 -045 -032 -0.71
023 -021 -036 -042 -0.75
-047 024 -045 -056 -0.35
G =Gp(V)oxs =| -0.23 -0.34 -032 0.13 -0.65 Comprehensive risk correlation calculation
-032 007 -021 -0.33 -0.52
-0.12 014 016 -0.63 -0.71
-038 -0.13 014 -0.24 -042
|-051 -032 -023 -021 -0.34]

According to the expert investigation and AHP method, the enterprise knowledge management risk factors can be
determined the weight coefficient of index x,,Z=z4, 24+, z¢) = 01320,1420,0830,1140,0830,12501260,0840,11Y

By type (14), for evaluation of enterprise knowledge management risks with the first class h points correlation of
risks are as follows:

9
Gy (R) = szGh(vk) (h=12345) 17)
k=1

The enterprise knowledge management index weight coefficient of each risk factor and the correlation matrix of the
data bring type (17), computing available:

G(R) =-0,0354, G,(R)=-03254, G4(R)=-00254, G,(R)=-0.2354, Gg(R)=-03354
By (15) available:
G, (R) = MAaX Cn(R) = G3(R) = -0.0254

1<h<m

Thus can judge Zhongyuan pharmaceutical industry company (Shanxi) for evaluation of enterprise knowledge
manage ment level of risk to low risk. Which coincide with the actual risk of enterprise knowledge management, the
enterprise pt capsule has always been in good market prospects,and products curative effect is remarkable.

CONCLUSION

(@ Through the comprehensive risk evaluation of enterprises knowledge management, enterprise can understand
their own knowledge management status quo, take targeted measures to effectively reduce the risk. This method can
evaluate the condition of multiple enterprise knowledge management risk, can also be used for a different, more is
implementing the knowledge management project risk evaluation, help enterprise risk value sorting based on
knowledge management, strengthen the consciousness of enterprise early warning and to protect the healthy
development of the enterprise.
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@ In knowledge management risk evaluation method, matter-element and extension set evaluation method of
knowledge management risk of the subjective factors and objective factors into account, and the qualitative problem
is transformed into quantitative problem solved, it is advantageous to the enterprise comprehensive understanding
the risk situation of knowledge manage ment, and take the corresponding measure to control. The method established
the matter-element model is simple and effective and don't need a lot of state evaluation samples, the evaluation
results intuitive, see knowledge management for the enterprise risk early warning and decision-making provides a
new way, have very strong practicability.
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