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ABSTRACT

The digital resources construction of college library is important for the development of college, therefore it is
necessary to evaluate it base on an effective evaluation method, and the application of fuzzy analytic hierarchy
process on it is studied in depth. Firstly, the meaning of performance evaluation of digital construction of college
library is discussed; Secondly, the digital resource performance evaluation index systemis constructed; Thirdly, the
analysis procedure of fuzzy analytic hierarchy process and confirming model of index weight based on fuzzy analytic
hierarchy process are given. Finally, a cased study is carried out, results show that the fuzzy analytic hierarchy
processis an effective method for performance evaluation of digital resources of college library.
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INTRODUCTION

College library is an important is an importantggavhere the teachers and students in collegesranersities can
obtain the information and strengthen the studythWhe wide application of network and multimedéghnology;,

the college library digitization process is accaled. The digital resources construction is theugoof library

construction, library should understand corredily tunction of digital resources, and evaluatecthrastruction state
of digital library. Because the barrel spendindilofary is limited, then it is necessary for libyaio use the funds
rationally and get the high construction benefjt [h recent years, the performance evaluationigital resources
in college library lacks quantitative analysis, @hd reasonable index system and evaluation mada hot been
established, the evaluation work exists certaindrless. The effective evaluation method should dyied in

guantitative evaluation of digital resources camgion. The fuzzy analytic hierarchy process isomprehensive
evaluation method based on fuzzy mathematics. Mieithod can transfer the qualitative evaluationuarjtative

evaluation. It has the character of clear resuits strong system, which can solve the fuzzy ans demntifiable
problem, and be suit for dealing with non-deterstini problem. The funds of college library can proel the

biggest effect in digital construction of collegbrary, and amend the service level of library,nttechieve the
maximum performance of college library.

M eaning of performance evaluation of digital construction of collegelibrary

In recent years, there is a misconception for gellébrary during the procession of digital constion. Although

the funds of constructing the digital resourceslianéed, but some colleges library are in blindrguit of capacity
of digital resources, and overlook utilization agital resources. If the performance evaluatioimisoduced into the
digital construction of college library, the curtemisconception can be avoided, and the redundamtldvel

development can be reduced, the maximum digitaluregs utilization can be achieved [2].

With the increasing of the demands for digital teses by college students, the proportion of iripuhe digital
resources construction for the whole funds is iasireg constantly. Whether the funds invested asamable or not,
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and an important guidance is the performance etiatueesults of digital resources construction. Thege library
should increase the funds with good performancduatian results and decrease the funds with poafuetion
results. The performance evaluation on the digiahstruction of college library can understand libeary
collection of college library in time, and distinttte merits digital resources, then the whole stmecof digital
resources of library collection can be regulatetine, therefore the performance evaluation oftdigiesources of
college library can ensure the sustainable devedopiof digital construction of college library [3].

In addition, the performance evaluation of digitainstruction of college library is a important nehthat can

measure the serve quality ability to provide senfir the teaching and scientific research, amslalso a means to
measure the quality of information service. Therefthe performance evaluation of digital constauttof college

can improve the information service quality ands$attion of teachers and students.

Construction of digital resource perfor mance evaluation index system

The digital resources play an important role on liheary development. The performance evaluatiordigital
resources can make college obtain the maximum ibefidéle performance evaluation content of colleitpealry
concludes following contents: conformity degredazfching and scientific research development, tuafidigital
resources, function of digital resources, servigality [4]. The performance evaluation index systehrcollege
library digital resources is shown in table 1.

Table 1 Performance evaluation index system of collegelibrary digital resources

First grade index Second grade index
conformity degree of college-running aim{A
conformity degree of subject constructionfA
target audience of digital resourceszJA
conformity degree of Library goal (4

size of digital resources (A

quality of digital resources (4

trial results of digital resources {A
characteristic digital resourcesgA

searching interface ¢

searching technigue and methodjA
procession of search results;{A

searching efficiency (4)

quality of management information system;jA
added value of digital resources{A

service quality (4 technical guidance of digital resourcesgA
service provided by publisher {A

cost accounting of digital resourcesi{)A

conformity degree of teaching and scientific reskeatevelopment (4

quality of digital resources @\

function of digital resources gA

Analysis procedure of fuzzy analytic hierarchy process

The procedure of fuzzy analytic hierarchy procesa imethod combining the fuzzy theory and analyigcarchy
process, according to the features of performawuakiation of digital resources of college librahe fuzzy analytic
hierarchy process based on triangular fuzzy nunibepplied in this research, and the weight of grentince
evaluation index of digital construction of collelifarary, the procedure of fuzzy analytic hierargrpcess is listed
as follows [5]:

Step 1: analyze the comparison between differetexas, and construct the Hierarchical model.

Step 2: Compare the evaluation index of the saemith with the importance of a principle of toprarch.

Step 3: Carry out consistency check for fuzzy judgsrix, and regulate the fuzzy matrix that does sadisfy the
consistency, and ensure the consistency.

Step 4: Calculate the relative weight of the eviidimaindex of next grade to principle of last levahd calculate the
weight of elements of different grades to perforo@mavaluation of digital resources of college lira

Confirming model of index weight based on fuzzy analytic hierarchy process

According to the actual situation of digital consttion of college library, the performance evaloatsystem of it is
established, and the evaluation index system istoacted, the evaluation principle and basis atefguvard, the
theory model of fuzzy analytic hierarchy processdsstructed.

Constructing the fuzzy judging matrix is an impottgpart of fuzzy analytic hierarchy process. Duritige
procession of constructing the fuzzy judging matthe formula of fuzzy judging matrix is differemthen the
evaluation scale selected is different. Considetirgguncertainty and fuzziness in the processioevafuation, the
triangular fuzzy number is used as the evaluatiatesof constructing the fuzzy judging matrix.
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The triangular fuzzy number is the fuzz|§'/|~ on discourse domairR, and the membership function of it is
expressed as follows [6]:
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where, | is the up bond ofl\-/l~ , U is the bottom bond 0ﬂ\7| , M is the median that the membership is equal to
1, and the corresponding curve is shown in figure 1
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Figure 1 Member ship function curve of triangular fuzzy number

The triangular fuzzy number is generally defineddamote the semantics, such as better, normal, gmbiso on.
The calculation method of triangular fuzzy numtselisted as follows:

The fuzzy judging matrix A = (& {Jmen i given, the fuzzy weight vector is definedVds= (W, i )1n» @nd the
formula of calculating the score vector is exprdsae follows:

R=AOW 2

where, R=[f; ¥, - F|, £=3,0W0a,0W,0---0&,0W,, A is fuzzy judging matrix,
and the corresponding expression is listed asvisll]:
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where 5“ (i=12---,m j=212---,n), M isthe number of sampled) is the number of evaluation indexes.

W= (\TV] )1xn ! \7\7

J
The triangular fuzzy number can be sorted basethean value and standard deviation. When the melae v&

bigger and standard deviation is smaller, the fuaagnber is bigger, the mean value and standardatiewiof
triangular fuzzy number can be calculated by thiefong expressions [8]:

is the weight of evaluation index, which can béaoted through expert evaluation.

X(r;) =%(a+ 2b+c) (4
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o(r) =8—1O(3a2 +4b® +3c? — 4ab - 2ac — 4bc) (5)

RESULTSAND DISCUSSION

The aim of performance evaluation for digital res@s is to improve the collection of college lilyr@according to
the demands of teachers and students in collegeemasure the development of digital resources cactgin. The
effectiveness of evaluation method is verified tlylo the case study. And six college libraries dra@sen in this
research and the library employees, teachers amtbras are used to respondents, and 1200 questieszae
issued, and the 1200 questionnaires are recovered.

The membership degree of evaluation index can beritbed by the triangular fuzzy number, and theyjrndging
vector can be obtained, then the fuzzy judging imaan be constructed finally, the definition ofportance of
triangular fuzzy number is shown in table 2.

Table 2 Corresponding relationship between triangular fuzzy number and importance

triangular fuzzy number importance
I Importance of indexes 1 and 2 is same
’é Index 1 is slightly more important than index 2
§ Index 1 is obviously more important than index 2
‘4" Index 1 is very more important than index 2
’é Index 1 is especially more important than index 2
E,Z,é,é The importance lies somewhere between the two atsqu

The characteristic function of triangular fuzzy rhanis shown in table 3.

Table 3 Characteristic function of triangular fuzzy number

triangular fuzzy numbe| Membership function
1 1,1,3)
X (Xx=Lx,x+1),x= 23456,78
9 (7.,7,9)

The membership degree of second grade evaluatideximan be calculated according to formula (1), the
membership of first grade evaluation index is treamvalue of second grade evaluation index, theesponding
calculating results for six college libraries ahewn in table 4.

Table 4 Member ship of first grade evaluation index for six collegelibraries

. . Membership
Order number of college librar A A, As v
1 0.35| 0.57| 0.6 043
2 0.41| 056 0.73 0.82
3 0.37| 0.65| 0.64 0.72
4 0.55| 0.87] 0.9 0.86
5 0.39| 0.63] 0.74 0.6¢
6 0.55| 0.73] 0584 0.7

According to the relationship between the membersleigree and triangular fuzzy number, the membgidbgree
can be transfer into the corresponding triangulazy number, and the fuzzy judging matrix can biioled finally.
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Through expert review, the weight of every firsade index can be confirmed finally, which is listesifollows:
w=[6 7 5
And the score vector can be calculated accordinlgetdormula (2), which is shown as follows:

(7596120134 ]
(12135142154
(115132151164
(29152174185
(105124143163

| (99121136154 |

The defuzzification operation is carried out foe therformance evaluation system of digital resajresd the
performance level of six college libraries can betexd according the sorting rules, the correspandesults are
shown in table 5.

Table 5 Sorting results of performance level for six collegelibraries

sequence]  Order number of college library  Mean valigtandard deviations
1 6 112.5 105.2
2 4 92.3 105.2
3 3 84.5 103.1
4 2 82.1 116.7
5 5 75.4 129.5
6 1 69.5 115.2

As seen from table 5, considering the performaneduation level of digital resources, the colleiidry 6 is best,
and then is college library 4, college library 8|lege library 2, college library 5, the collegbrhry 1 is poorest.
Therefore the college library with poor performandaligital resources can benefit from the experéenf college
library with good performance level of digital resces, they can amend the digital resources catstnuform the
aspects of conformity degree of teaching and siemésearch development, quality of digital resms, function
of digital resources, service quality.

CONCLUSION

With the growing expansion of recruitment scales ttemand for the digital resources is developihg; dollege
library should strengthen the construction of @igitesources, and make the information servicabofdy work
smoothly. The performance evaluation of digitabrgses construction is important for improve theolehevel of
college library. Cased study shows that the fuzzglydic hierarchy process is strong operationatait obtain the
effective evaluation results. The reliable evahmatsystem of digital resources of college libraay de established
based on fuzzy analytic hierarchy process. Accgrdinthe evaluation results, the college librarg éad out the
disadvantages in constructing the digital resoyrand take measures to construct the charactedatabase, and
improve the applied value of digital resources.
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