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ABSTRACT

How to implement knowledge management is cruciath®e enterprises, and different enterprise has
different critical factors which also have diffeteveight for different enterprise. The paper deepiglyzes

all the important factors for the knowledge managenimplementation first. Then the paper propokes t
invariance method to choose the critical factord establishes the knowledge database of enterypse

to critical factors’ weights. Finally, according tmnowledge database, an automated factor choosing
mechanism is established based on the fuzzy tteatyneural network.

Keywords. Knowledge Management, Key Factors, Factor Chooghugomation

1. INTRODUCTION performance and industry value, clear goal and
description language, standardized knowledge
Experts and managers of enterprises all agrégucture, diversified knowledge diffusion channel,
with that the knowledge is a most importantechnology and organization fundamentals,
strategic resource to enterprises, and managing tmetivation, and support from high level
resource of knowledge effectively and efficientlynanagement [4].

can maintain the enterprise’s competence, thusHowever, different enterprises have different
knowledge management get more and mor

1%atures, different attributions, and differentlsca

attraction and Interest [1]. In (_)rder to assure tthvioust, different factors have different weight
success of the implementation of knowledg

Yinder different enterprise situation. In order &ph
management, experts and scholars conclude so b etp)

tical fact 0 k led erprises to better implement knowledge
criical success faclors o knowledge manageme anagement, and help them to find the actual
implementation mainly by empirical studies, for

. ritical success factors, the paper introduces the
example, Skyr_me, Amqun (1997) pu_rports_ tha NOVA method to analyze and assess the factors
there are mainly 7 critical factors: intensively,

related with company strategy, good vision an ccording to the enterprise situation, and by &kin

. se of Neural network to realize the automated
structure, knowledge leadership, knOW|edg%valuation and analysis
creation and knowledge share culture, continuing '
learning, information technology environment, an®. RELATED LITERATURES
the knowledge management process in the
organization [2]. Liebowitz (1999) put forwards 6 Kuan Yew Wong, Elaine Aspinwall (2005)
key factors: knowledge management strategip][6] points out that the factors put forward by
supported by high management level, chiebavenport (1998) , Liebowitz (1999) are just the
knowledge officer or the same function, knowledggeneral factors, different enterprises have differe
management fundamentals, knowledge ontologscales, so different enterprises need to have
and knowledge database, knowledge managemedifferent critical factors, so the two authors all
system and related tools, knowledge share impetdecus on the knowledge management in small and
and knowledge share culture. Their opinions gehedium size enterprises, by a great number of
high appraisal from enterprises which takeurveys and investigations, the two author conclude
knowledge management into practice in the verthat there are mainly 11 important factors
early time [3]. Davenport (1998) analyses thateherinfluencing the knowledge management
are mainly 8 important factors: involving implementation in small and medium size
knowledge management into economi@nterprises, they are leadership and support from

s
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managers, culture, information technology, strateggmpowerment, system and culture. According to
and the goal, enterprise structure, process arte investigation into the medical industry, YuiHu
activities, motivation measures, enterprise resurcChen (2011) [10] pinpoints that the critical fastor
training and education, human resourcare culture, resource support, related medical
management. By empirical study, Yu-Chung Hundegislation, technical support, leadership, empdoye
, Shi-Ming Huang (2005) [7] gets that the criticalattitude, participation. Frank Lindner, Andreas
factors in the chemical industry are organizatiofald (2011) [11] puts forward that for the
culture, leadership commitment, employedemporary organizations which is built for the
participation, training, team cooperation,requirement of project and is dismissed after the
empowerment, information technology,completion of the project, the critical success
performance measurement, benchmark, afj@ctors are mature organization structure and
knowledge structure. Sandra Moffett, Rodneyrocess, culture, accountability, information
McAdam (2009) [8] makes a deep analysis ofystem. We can see that the factors put forward by
engineering department, high technologyjifferent authors are similar, but the weight o th
department and finance department respectivefactors are different [13][14]. So Wei-Wen Wu
and gets the conclusion that the key factors hat@012) [12] introduces the decision method of
different weights in these three departemetns. MiaREMATEL to judge and assess the importance of
Ajmal, Petri Helo, Tauno Kekale (2010) [9]different factors.

recognizes that the ma_in influentia_l fa_ctors_of The critical factors from the literatures are
knowle(_jge management |mplement_at|on in project, mmarized in table 1.

enterprises are familiarity, cooperation, motivatio

Table 1. The Key Factors Summarization [1-18]
K ey factor Resource

Skyrme and Amidon, 1997; Davenport et al. 1998n Buren 1998 Greco , 1999;

Dess and Pickens2000; Ryan and Prybutok,2001; Moffett et gl.2003; Celia zarraga,

) Juan manuel Garcia-Falcon 2003; Holsapple and,R300; Davenport et al., 1998;
Leadership and | | jebowitz, 1999; Hasanali, 2002; American Produitti& Quality Center (APQC), 1999

support from - . . ) .
management Ribiere and Sitar, 2003; Sandra MoffefRodney Mcadam Stephen Parkinson 2003;

level Greve & Albers, 2006; Li, 2001; Sin et al., 2005)a6 Yew Wong, Elaine Aspinwall 2005;
Kuan Yew Wong 2005;Song, Xie, & Dyer, 2000; Mostaédari, 2007; Rémy Magnier-
Watanabe, Dai Senoo, 2008; Aurora Garrido-Mo¥enontpAio PadillaMeléndez 2011;
Peter A.C. et al 2010; Yu-Hui Chen ,2011; Yu-Huie@011; Frank Lindner, Andreas Wald
2011; Mario Javier Donate, Fatima Guadamillas, 2011

Skyrme and Amidon, 1997; Davenport et al., 1998bbiwitz, 1999; Buckman

1999;Greco0,1999; Ryan and Prybutok ,2001; Wild.e2@02; Sandra Moffett Rodney

Mcadam, Stephen Parkinson 2003; Simgn8002; Leindner, 2006Celia zarraga, Juan
manuel Garcia-Falcon 2003; Moffett et al. ,2003 atemdi, 2002; APQC, 1999; McDermott
Culture and O’Dell, 2001; Greve & Albers, 2006; Li, 2001 pbtafa Jafari, 2007; Victor oltra 2005;
Sin et al., 2005; Song, Xie, & Dyer, 2000; Kuan Y@long, Elaine Aspinwall 2005; Rémy
Magnier-Watanabe, Dai Senoo, 2008; Sandra MofRettiney McAdam 2009; Mong-Yuan
Chang 2009; Aurora Garrido-Moreno , Antonio PadMaléndez 2011; Peter A.C. et al
2010; Subramanian Sivaramakrishnan 2010; Yu-HunGRe11; Frank Lindner, Andreas
Wald 2011; Mario Javier Donate, Fatima Guadamilkad,1

Skyrme and Amidon, 1997; Davenport et al., 1998pbiwitz, 1999; Hasanali, 2002; APQ(
1999; King ,1996; Davenport et al.,1998; Greco,1®%urdreau and Couillard,1999;
Savary,1999; Ryan and Prybutok, 2001; Lee and 280, Paiva et al.,2002; Wang, 2002,;

Moffett et al.,2003; Sandra MoffeftRodney Mcadam Stephen Parkinson 2003; Alavi and

IT Leidner, 2001; Chang et al., 2005; Chen & Chin@£2Q., 2001; Sin et al., 2005; Kuan Yew
Wong, Elaine Aspinwall 2005; Mong-Yuan Chang 200@stafa Jafari, 2007; Rémy
Magnier-Watanabe, Dai Senoo, 2008; Aurora Garridwreévo , Antonio PadilliMeléndez
2011; Subramanian Sivaramakrishnan 2010; Peteret.&.2010; Pang-Lo Liu 2011; Yu-
Hui Chen ,2011; Yu-Hui Chen 2011; Frank Lindnergdfgas Wald 2011
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Skyrme and Amidon, 1997; Davenport et al., 1998pbiwitz, 1999; APQC, 1999; Zack,
1999; Hasanali,2002; Kuan Yew Wong, Elaine Aspim®8D5;
Martinez,1998; Bassi and Ven Buren,1999; Pears88;1Barsky,2000; Moffett et al. (2003);
Measurement | Holsapple and Joshi, 2000; Davenport et al., 1888anali, 2002; APQC, 1999; Ahmed et|
al., 1999; Kuan Yew Wong, Elaine Aspinwall 2005;
Davis,1996; Drew ,1997; Day and Wendler ,1998; draed Grayson,1998; Moffett et
al.,2003;
Employee O’Brien and Crauise,1995; McCune,1999; Wilson Asdy ,1999;Ryan and Prybutok,200
participation Moffett et al.,2003
Organization Davenport et al., 1998; Liebowitz, 1999; Hasar0i02; Herschel and Nemati, 2000; Kuan
structure Yew Wong, Elaine Aspinwall 2005;
Teamwork Geraint ,1998; Greengard ,1998; Ryan amblufok,2001; Moffett et al,2003;
Empowerment | Ward,1997; Martinez ,1998; Ulrich,1998; Duval ,199@respej,1999; Moffett et al. ,2003;

Strategy

Benchmark

=

Skyrme and Amidon, 1997; Holsapple and Joshi, 20@®enport et al., 1998; Bhatt, 2000;
Kuan Yew Wong, Elaine Aspinwall 2005; Mong-Yuan @g&009; Frank Lindner, Andreas
Wald 2011

Motivation Davenport et al., 1998; Liebowitz, 199%3hya and Goh, 2002; Hauschild et al., 2001
Holsapple and Joshi, 2000; Davenport and Volpé128Vong and Aspinwall, 2004; Kuan
Yew Wong, Elaine Aspinwall 2005; Yu-Hui Chen ,2011

Knowledge Davenport and Klahr ,1998; Buckman ,1999; Grec®91#ickins,1999; Tynan ,1999;

Process
implementation

Resource

structure Hsieh et al.,2002; Moffett et al. 2003;
Greengard ,1998; Cohen and Backer ,1999; Horakl,;208hya and Goh, 2002; Mentzas,
Training 2001; Moffett et al. ,2003; Currie and Kerrin, 20@&brera and Cabrera, 2005; Chen and

Huang, 2009; Kuan Yew Wong, Elaine Aspinwall 20956:Hui Chen 2011

Yahya and Goh, 2002; Sandra MoffeRodney Mcadam Stephen Parkinson 2003; Celig

zarraga, Juan manuel Garcia-Falcon 2003;Wong apth#vall, 2004; Brelade and Harmarn,
2000; Greve & Albers, 2006; Li, 2001; Sin et aDP38; Kuan Yew Wong, Elaine Aspinwall
Human resource| 2005; Mostafa Jafari, 2007; Victor oltra 2005; SoXig, & Dyer, 2000; Rémy Magnier-
management | \watanabe, Dai Senoo, 2008; Sandra Moffett, Rodnefddm, 2009; Mong-Yuan Chang
2009; Aurora Garrido-Morero , Antonio Padilldeléndez 2011; Peter A.C. et al 2010;
Subramanian Sivaramakrishnan 2010; Pang-Lo Liu 29@iHui Chen ,2011; Yu-Hui Chen
2011; Frank Lindner, Andreas Wald 2011; Mario Jaidenate, Fatima Guadamillas, 2011

3. THEMETHOD OF SELECTING 3.2. Selection by the Method of ANOVA
CRITICAL FACTORS )
In ANOVA, SSB is sum of the between-groups
The paper assesses the importance of the fact§fare, SSE is sum of the within groups square,
by the following steps: first, get all the factorsMSE is mean square error, MSB is mean square
according to the literature review and establisheTor between groups [19]. The steps of selection b
the factor database; second, ask the managefVOVA are as follows:

experts, and scholar_s to assess the importance 0(1) Invite the experience employees and experts
each factor and assign weights to all the factorg; assign weights to all the 17 factors and
third, select the most important factors by takingtandardize the scores, then array the scores in a
use of ANOVA. descending order, so the standardized s&&eis

3.1. The Establishment of Factor Database the highest score which means the corresponding

] factor of SS is of the most important, tHeS- is the
According to table 1, we can get there are lipyest score, anB<SS<1:

factors affecting the implementation of knowledge ) )

management : Leadership and support from (2) Keeping the descending order, Separate the
management level, Culture, IT, Strategyfactors into A and B two groups,A group is
Measurement, Benchmark, Employee participatiofomprised of the firsm factors, andB group is
Organization structure, Teamwork, Empowermengomprise of the remainin¢l7-m) factors, assume
Process implementation, Motivation, Resourcéhat at first each group has at least one factws t

Knowledge structure, Training, Human resourcé group has the possibility of having any factor of
management the 16 factors;
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(3) CalculateMSE(m), m=1, 2, ..., 16by the

following equation

MSE() =(3 (55 - 5,7+ 3 (55 -7 D

i=m+1

SS,, S5 are the mean value of group and

groupB.

(4) Find the minimum,

MSEm") = Min[MSEm)] 2)

firs m factors are the main influential factorsthe

success of knpwledge management implementati@fat the minimum value of MSE is 0.002 when m is
for the enterprise

3.3. An Example

Suppose that the experienced employees and
experts score the importance of the factors as
follows in the descending order: leadership, 0.572;
enterprise culture, 0.513; management support,
0.507; Human resource management, 0.479; IT
support, 0.465; training, 0.457; motivation, 0.401;
participation, 0.398; teamwork, 0.387; strategy,
0.345; measurement, 0.332; organization structure,
0.321; benchmark, 0.317; empowerment, 0.296;
process implementation, 0.284; knowledge
structure 0.261; resources, 0.232.

Getm by equation (2), and can conclude that the The detailed step of the calculation of MSE is

shown in table 2, according to table 2, we can see

equal to 6, and so there are 6 main factors far thi

company, which are the first 6 factors: leadership,
culture, management support, human resource
management, IT support, and training.

Table 2.The Calculation Process of MSE

M | The standardized score M SE
1 | 0572 0.008
2 | 0572, 0513 0.007
3 | 0572, 0513, 0.507 0.004
4 | 0.572, 0513, 0.507, 0.479 0.005
5 | 0.572, 0513, 0.507, 0.479, 0.465 0.003
6 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457 0.002
7 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401 0.005
8 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398 0.007
9 | 0,572, 0,513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387 0.008
10 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345 0.009
11 | 0,572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332 0.011
12 | 0,572, 0513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321 0.013
13 | 0,572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321, 0.014
0.317
14 | 0,572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321, 0.016
0.317, 0.296
15 | 0,572, 0513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321, 0.019
0.317, 0.296, 0.284
16 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321, 0.021
0.317, 0.296, 0.284, 0.261
17 | 0.572, 0.513, 0.507, 0.479, 0.465, 0.457, 0.401, 0.398, 0.387, 0.345, 0.332, 0.321, 0.024
0.317, 0.296, 0.284, 0.261, 0.232
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4. THE REALIZATION OF AUTOMATED According to the prior literature review, we can
SELECTION get that there are 17 attributes for the key factor

Leadership (LD), support from management level

The paper first establishes the rule database af{%ﬂs)’ Culture  (CT), [T, Strategy (ST),

expert investigation, and then uses neural networ easurement (ME), Benchmark (SD), Employee

) ; .. participation (WP), Organization structure (SC),
Loe;[/r?;;t?re;rsuelleesc,ti)onthat to realize the autoomad Teamwork (TC), Empowerment (EM), Process

implementation (PE), Motivation (MO), Resource

4.1. Inputsand Outputs (RE), Knowledge structure (KS), Training (TR),
For the paper want to get the critical factors fronhluman resource management(HR).

the enterprise type, so the inputs should be t . :

attributes of the enterprise type, the outputs h;hourlﬁz' Language Variables and the M ember ship

be the factors and their weights. And the inpués ar (1) Language variables

fuzzy variables, and outputs are the weights of the

factors. The paper sets the domain of the 3 input

. variables as {-3 -2, -1, 0, 1, 2, 3}, and the
(1) Enterprise type fuzzy sets on the domain are ESi, EKCi, ETPNi

: : i=1,2,3,4,5), and the corresponding language value
Kuan Yew Wong, Elaine Aspinwall (2005) [5], (i : . .
and Kuan Yew Wong (2005) [6] all focus on the?r® {Negative Big (NB), Negative Small (NS), Zero

small and medium enterprises. For the knowled Q)’ Positive Small (PS), Positive B_ig (PB)},
management practice is the management of t ich represent very small, small, medium, large,
knowledge resources, so the more the emprise ré’igry large fpr enterprise scale (ES), very low, ,low
on knowledge, the more important of thecOmmon, high, very high for enterprise knowledge

knowledge management, and with the strongé’?tenSity (EK), and seldom, few, common,
r@la‘uvely more, a lot of for the number of inter-

cooperation between enterprises, more and mo . .

enterprises need to cooperate with other emequiseenterpnse projects (EN).

to complete projects. Frank Lindner, Andreas Wald (2) The membership function of the fuzzy sets
(2011) [11] pay special attention to the temporary . .
organizations which is built for the project needs. 1€ Paper uses ftriangular fuzzy function. By

So the paper regards that there are 3 attributes f5King for the experts’ suggestions and taking use

the enterprise type: the enterprise scale (ES), the the statistical method, the paper gets the

enterprise knowledge intensity (EK), and theneémbership function of the fuzzy sets the
number of inter-enterprise projects (EN). enterprise scale (ES), the enterprise knowledge
intensity (EK), and the number of inter-enterprise

(2) The attributes to the key factors. projects (EN), as shown in Figure 1, 2 and 3.
NB NS z0 PS P
1.0
0.9 \
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

|
w

|
[Nl

-1 0 1 2 3

Figure 1. The Membership Function of ES
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Figure 2. The Membership Function of EK
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|
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\

o

NB NS 70 PS P
1.0
I \ \
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
-3 2 -1 0 1 2 3
Figure 3. The Membership Function of EN
4.3. Fuzzy Knowledge Database of each factors calculated by the method proposed

By the investigation and survey on experts Whici‘ln section 3.2, and for the factors that are not
y 9 y P recognized as the important factors according ¢o th

includes the consultants in the knowledge . : .
.~ talculation result, the corresponding weights are 0
management departments and researchers in ‘.C_ne

. -rom table 3, we can see that the left 3 columas ar
field of knowledge management and deep analy

| .
on the literatures, the paper the knowledge da&abstﬁe inputs, and the rest are the outputs. And we

of inference rules as shown in table 3. The numb;f%gg:ddiﬁgrt'gr}[haensrgst?caée the contents continuously

in the columns under critical factors are the wtsgh
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Table 3. The Fuzzy Knowledge Database of InferRutes
Enterprisetype Critical factors selection and their weights
ES[EK [EN[LD[MS][cT|[IT]|sT|[ M [sD|[w][sc[TCc| E]|PE|[ M |RE[KS]TR]J|HR
E P M o]
NB | NS| NS| 51 60| © 39( 0 0 0 37 o [ 4] o 0 0 0 0 o .42
2 1 5 9 1 1
NS | NB| NB| 52| 57| 0 32| 0 0 0 36| 0 | 32 47| 0 50| 0 0 0 0
3 8 1 8 3 9 1
zZ0 | z0| zo| 57| 50| 51| 46| 0O 0| 3] 0 0 0 0 0 0 0 0 45| .47
2 7 3 5 5 7 9
ZO | NB| NS| 63| 65| 51| 42| 0 50| O 0 0 0 0 39 0 0 0 48] 0
2 6 6 7 1 7 9
ZO | PS| Ns| 51| 52 | 61| 37| 36 | 0 0 0 0 0 0 0 39 32 [ 46| 41| 0
0 3 2 9 8 8 3 7 3
ZO | PB| NS| 49| 54| 46| 35| 0 41 0 0 32 0 0 0 0 37 0 0 | 42
7 3 5 7 2 3 5 5
ZO | PS| NB| 48] 56 | 45| 41| O 0| 32] 0 0 0 33 0 0 0 0 0 .45
9 5 2 3 3 7 4
PS| NS| NB| 41| 52| 42| 40| 0 31| 0 0 0 0 37 0 0 31| 0 0 0
3 5 3 9 2 1 5
PS | NS| Ns| 47| 58] 38| 40| 0O 0 0 0 31| 0 0 0 0 36| 0 0 0
9 7 9 4 2 5
Ps | zo| zo| 46| 52| 38| 41| 0O 31| 0 0 0 0 0 0 0 36| 0 0 0
5 9 6 2 8 7
Ps | PB| Ns| 50| 61| 52| 45| 0O 40| O 0 0 38] 0 0 0 0 | .42] 39| .48
2 7 3 4 2 7 3 8 9
ps| PB| NB| 51| 65| 56 | 47| © 0 0 0 0 0 0 0 0 0 45 .40 | 52
3 6 5 0 8 5 3
PB | PB| PS| 55 68 | 52 | 53| 46 | 0 0 0 0 0 43] 0 0 0 0 41| 54
7 9 3 5 5 8 2 7
PB | PS| Ps| 556 69 | 53| 52| 47| 0 0 0 0 0 441 0 0 0 0 43| 53
5 1 3 1 6 4 2 6

4.4 Training the Neural Network

The paper uses BP network to realize the
automation and train it by taking use of the
inference rules in table 3. The network structure
which composes of inputs layer of 21 cells, the
hidden layer, and the outputs layer of 17 cells is

shown figure 4.

According to the membership function shown in
figure 1~3 and the inference rule in table 3, we ca

get the training vector shown in table 4.

Figure 4. The Network Structure

Table 4. Training Data Vectors

Input parameters

Data vector

Enterprise type: th

enterprise scale
(ES)
X1~x7

Negative Big (NB)

(1,0.75,0.5,0.25,0,0,0)

Negative Small (NS)

(0.30.65, 1, 2/3, 1/3,0, 0)

Zero (ZO)

(0, 1/3, 2/3, 1, 2/3, 1/3,0)

Positive Small (PS)

(0,0, 113, 2/3, 1, 0.75. 0.5)

Positive Big (PB)

(0,0, 0, 0.25, 0.5, 0.75, 1)

The enterprise
knowledge
intensity (EK)
x8~x14

Negative Big (NB)

(1,2/3,1/3,0,0,0,0)

Negative Small (NS)

(0.4,1, 2/3,1/3,0, 0, 0)

Zero (ZO)

(0, 1/3, 2/3, 1, 2/3, 1/3,0)

Positive Small (PS)

(0,0, 0.25, 0.5, 0.75, 1, 0.6)

Positive Big (PB)

(0,0,0,0,1/3,2/3,1)

The number of
inter-enterprise
projects (EN)
x15~x21

Negative Big (NB)

(1,0.75,0.5,0.25,0,0,0)

Negative Small (NS)

(0.3,1,0.75,0.5,0.25, 0, 0)

Zero (ZO)

(0, 1/3, 2/3, 1, 2/3, 1/3,0)

Positive Small (PS)

(0,0, 1/3, 2/3, 1, 0.8, 0.6)

Positive Big (PB)

(0,0,0,0,1/3,2/3, 1)

The weights of the factors y1~y17

As shown inaegbl
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5. CONCLUSION

It is of great significance for enterprises #l
manage knowledge effectively and efficiently. In
order to implement knowledge management
effectively, first of all, the enterprises shouldarly
understand what are the critical factors that have
influence on the success of knowledd®l
management. Thus, the paper employs the ANOVA
method to select the most important factors, and by
taking use of fuzzy mathematics and neural
network, the paper realizes the automated selec{ib®]
which can offer assistance for enterprises to
implement knowledge management.
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