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ABSTRACT

Literature is usually evaluated based on impactofaccited information or the quality of literature
database. Here, some more exact evaluation schamdgealgorithms are investigated and a synthetically
reputation model and its evaluation algorithm ameppsed. The reputation model integrates much more
information of academic interactions such as resiemd comments. The literature reputation can be
modeled by complex relationships among literatarghors, publish sources and readers. The model is
some ways similar to the Google PageRank model. édew in the literature reputation model, the
relationships belong to different classes and l#ifferent importance that is great different fromgeRank
which regard all links as the same class. We pmpasentralized algorithm that can compute the
reputation most exactly and a distributed verstwat tan run in P2P systems. The simulations shatv th
the reputation evaluation algorithm is convergem afficient. The communication cost of the dizited
algorithm is low if the convergence condition itasesd.
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1. INTRODUCTION information can spread in it, so how to find out th
good from enormous jumble information is
Nowadays, since science research activityonsiderable challenging [3]. Because of the ldck o
becomes more and more complex, theystematic support, it is often hard to choice the
communication and collaboration between differenpeer in this interaction.

domains, different researchers and groups are more .
Academic forums are a common form to share

urgent and frequent. Development of computer al . . o
o : - e process information, the organization structure
communication technologies facilitates knowledg . ) o
of forums is more fitful for the above objective.

acquisition in their studies, generally by BBS .
o - However, the existed systems by now cannot
Email, instant communication, WWW and so on ; . ’ ;
rovide the enough incentive and still cannot attra

which has been necessities in daily activities. &e researchers participating widely. The effective
main way to gain new knowledge in academié centive mecharﬁ)ism dpe er?ds on ){;NO factors: the
research is through reading scientific documents[1 P )

: : sessment accuracy of user reputation and the
In this process, researchers often refine and sto y P

their thoughts into notes. This process informatioﬁsr:ggg]ng;tt?set'r?g?ensgle OTﬁggrreérg;e;tzgﬁuﬁ:SQ
is usually important for others to enlighten them o P P

their researches more effectively. In the disc'qnlin"jlccuracy is the base of incentive efficiency. The

. L &trength of the incentive is proportionate to téor
of education, it is called computer-supporte o ;
of the user utility to his cost. General forumsteys

collaborative learning (CSCL)[2] which can also ; ) : o
b o . provides services (ways to improve users of ujility
een applied in science research. : . :
is too monotone, more incentive methods, for

However, the user groups and environmergxample recommending suited collaborators in
characteristics in research are very differenthttt t researches according to user reputation, need to be
in education. In researches, the user group &mnployed to increase the incentive power to
enormous and they are usually having not uniformarticipate.
benefits. Since everyone generally has the self- Following this idea. we develoned a cooperative
interested tendency and his academic thought is the 9 ' P P

valuable personal wealth, he is willing to share thresearch prototype system which structure is show

. : . : in Figure 1. The system connects authors to learner
information only when he can receive equivale N Iigtlerature inde);(es and user comments. In the
services. In game theory, it is a problem o y '

: ; : . . system, the information about a literature, such as
reciprocity and incentive mechanism. On the other thors. source. subiect. kevwords and referemsces i
hand, the system is opened and any kind S ' ' Ject, keyw
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offered. However, the file itself cannot be sharedthoice for user recommendation, interference proof
User comments are offered in the form of forumand the special setting to gain the right to read
Reputation evaluation module implements theomments.

evaluation of Ii_teratgre quality,_ comment quality Obviously, reputations of various objects are key
and user prestige (i.e. reputation). The user her(?ements i,n searches. filters and _incentive

may be a common user or the author of a literaturg, ; . .
. : - _..[mechanisms. This paper proposes a centralized

If he registers as an author, he can gain an linitia : .
: . . . reputation model of elements in the forum system
reputation according to the quality of literature

. . . resented as Figure 1 to support cooperative
source. All users interact with each other in pejjéarnin and improve the learning efficiency of the
model and form a relationship network, which i g P 9 y

achieved by client software. However, the C”en{esearchers.

must send interaction information to the server The forum can also be built in distributed mode
platform in the same while, so the system cathat can be fit to the P2P structure of the client
record the information into user network viewsystem. The software architecture is shown as
database. Figure 2.

Search and Recommendation

&
comments references =
User g,
. Record =8
Literature Record g
login |
Uniform Index
Pastry API
P2P user communiygetwork Pastry System

Figure 2: Client System Structure

' ,,—4@. The system applies Pastry to build the P2P
w0 . . .

._‘@f o reld storage system to implement the basic storing,

,,,gh\ih‘ed locating, and searching. The data in the system,

) including papers, comments, citations and user

records, are stored by a distributed way. Single-

point failure can be avoided since there is no

Figure 1: Cooperative Research System centralized server in the system. However, it kging

new problems about information search and

Information search is a primary function that usege_putatlon qalculat!on. .They are key problems that
ill be considered in this paper.

keyword search, importance sort based o
information quality and information filter based on2. BACKGROUND
cooperative recommendation to improve the
preciseness. Reputation is generally defined as the evaluation
. of a group of entities to the behavior of a special
User recommendation can be used to search and,. . . . Lo
ntity[4]. The evaluations include direct, indirect

locate the peers who have similar research inerest . ; :
. . . nd recommendation reputation, focusing on the
or learning demands. Reciprocity  an

trustworthiness are also considered. The reputatiglgi'b]ec'['vIty and credibility of the reputation inet

is used to filter the users who cannot be truste'HOdel of commqnlty ngtworks: The _dlrecF one
evaluates the entity by directly interacting higtor

enough. The users with similar interests can bend the recommendation reputation is based on the
located based on their behaviors and the. . wion rep :
) . irect evaluation, indirect evaluation of the
relationship network. . i
recommendation. Reputation model can deduce the
Incentive  strategies management modulglobe reputation from the above factors.
implement all kinds of incentive mechanisms. Up to
now, the mechanisms include information access

control based on user right, reputation-based objec

client
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other evaluation. Its source to compute index includes
literatures literatures, technical reports, notes and reviews.
citdtion PageRank algorithm [12], which is widely used
in search engines, extends the reputation evaluatio
reputation literature _comments model and improves the validity of the information
- — > “+——— user : . . .
of journal reputation  publish recommendation[13] through introducing weighted

links in citation analysis. Google Scholar uses
PageRank with a broad range of open data sources:
peer reviewed literature from scholarly journals as
Figure 3: Reputation Model also non-reviewed material like books, abstracts,
technical and other reports etc. Popular journads a
In the field of academic research, the reputatiothose that are cited frequently by journals cowdd b
of a literature is the quantitatively evaluationtib¢  with little prestige. These journals therefore cbul
literature value which can be simply estimated bjave a very high IF and a very low weighted
the times cited of the literature. Nowadays, th&ageRank. Bollen has proposed a measure that
most representative type of reputation is based @ombines Google’s PageRank with Impact
citation analysis, among which SCI [5] is the mosFactor[14]. The reputation model EngerTrust[15]
famous one. However, SCI can only makeemploys the concept of explicit recommend and the
guantitative evaluation on the periodical, whichcomputation method of the global reputation based
can't reflect the differences between differenon weighted recommending credibility reflects the
literatures in the same journal [6]. The SCI calyon thought of weighted citation analysis.
be counted on the data from the limited journd] lis our

gg(gogftﬁé g;gg;gﬂjbllgdzdd[%ermmed by only thPEngerTrust algorithm. However, different from all
' the schemes above, the data used to compute

Usually, academic reputation are not only judgedeputation includes users, literatures and comments
based on single quantitative variable but througihich come from data or activities in the academic
synthesizing multiple subjective factors. Thisforum as Figure 1 and can be easily obtained by
method has great difficulty to implement, espeyiall Systematic means. By combining various classes of
in literature search and recommendation, andata, the reputation model is steadier than single
dramatically increases the learning cost ofeputation. This paper will examine how to utilize
researchers. The Index Copernicus Scientists[8e forum information to construct a complete
provides scientists with global scientists netwogki reputation model and discuss the feasible reputatio
and international research collaboration, presantsevaluation algorithm. The Evaluation algorithms in
multi-parameter career assessment system, whithe model are proposed and analyzed below.
analyses the researcher individual profile. Thialgo
is accomplished by a uniform scoring system that
evaluates the contribution of scientists in thre8 THE BASIC REPUTATION MODEL
areas of professional activity: research potential,
teaching potential and administration experience. This system is a platform for the researchers to
The ResearcherID[9] is a website where researchezemmunicate with the others and their literatures.
can register for a unique researcher ID number fbhe system is formed as a forum in which the basic
avoid the frequent difficulty of author unitis the literature. Other readers can discbssia
misidentification. In this way the researcher builda paper by feed his personal comments back. The
their publication list using Web of Science andexplicit feedback can serve as reputation. Combined
citations counts will be automatically updated irwith impact factor and author's reputation, we can
order to generate citation metrics. The h-index[10§valuate the literature more accurately.
for ResearcherIlD participants is also calculated.

Remarkably, it was discussed very recently thE The papers must be published formally.

. : iﬁerature authors and common users without any
need for speed the personal IF assessment in Wh'l?terature register with different identity and gai
the subject of calculation is the scientist andthet 9 y 9

different initial reputations. Based on the impact

journal. This measure would really provide a MOre ctor of the literature, author reputation and its

accurate measure of an individual's citation rateE‘itations, the initial reputation of the literatucan

Journal to Field Impact Score (JFIS) [11] develope .
. d : e computed. Other users can post reviews and
an alternative system for the journal impac . : i
scores the literature. The literature reputatiod an

scheme is similar to PageRank and
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user reputation will change dynamically if thecalculate the two kinds of reputation by formula

discussion takes place.
interactions among user reputation, literature
reputation and review reputation, as shown in Fgur

c

Paper 111

c

Figure 4: Recommendation Relation

In order to effectively calculation user reputation
the above reputation model needs
simplification. As links in PageRank or EngerTrusty

two parts:

There are comple@):

R(W=AYRO+@-A)D R() (3)

Here,i is a paper issued by the authpij is a
omment about.

C. Comment reputation model

Comment reputation of a commektincludes
commentator reputation and
omments on this comment by other readers.

the

R (a(K)Val i B, 4 B)
|comment$ a )§|

R (k) =4,

R (i)val(k, i) (4)
+(1-1) e AT
’ ‘§k15|commentei

some |comment&(k))| denotes the total number the

sera(k) has postedval(p(k),a(k)) is the score(k)

is we can regard literature review or citation asnarks orp(k) and tomment8)| is the total number
recommendation which weight is decided by thefthe comments posted by user

presenter's reputation and the total amount of

recommendations, as shown in Figure 4. c

A. Literature reputation model

The comments form a tree structure that a father
omment can be made up of a few child comments

and each child may have a few children of him. The

Literature reputationR, shall consider at least reputation formula is a recursive function: the end
three factors: authors, citations and comments. Tt@de in the comment tree is firstly evaluated by
formula (1) shows the reputation evaluation ofnly Re, his father then combine®, and the

literaturei:

R()=AR(LN+A,R(4))+A, R()

1
+ (A -A,-A3R () @)

Here,Rs is the initial reputation of the journal or
the proceeding the article published on. Usually it
in proportion to its impact factor. If it has not
impact factor, its initial reputation is 0.

R, is the reputation of the first author, defined in
formula (3).R(i) is the score from comments about
it, as show in formula (4).

R, denotes citation value of the article.

R (i)
R (i) = .
' g.mlref(nl

)

[ref(j)] donates the number of the citations of
literaturej.

B. User reputation model

User reputation reflects the user’'s academic
authority and the academic value of his articled an
reviews. There are two kind of user reputation:

reputation of author and common reader. Figure 4
shows that the relation between two users is built

on comments or articles. Therefore, we can

reputations of child comments gained just now.

D. Rank leak

The formula above is based on a hypothesis: all
the elements and their relationship form a strong
connected graph. However, it should not be true in
most instances. There are always many isolated
elements, which hasn'’t any link to other elements.
When a user hasn’t any paper citing other papers
and no comment, he is called dangling user.
Simultaneously, the dangling paper is the paper
without any citation. A comment always has an
out link so it hasn't the dangling problem.
Dangling entities can disturb the reputation
evaluation of other entities because the “rank
leak” problem. Rank leak will cause the
reputations of all the elements go on decreasing
until zero.

Two methods can solve the problem to ensure
the reputation computation convergent: (1) add a
virtual link from the entity to all other available
entities, the user can link to literatures and
comments, the literature can link to literatures;
(2).introduce a new element, rank source, to
recruit the reputation of each element. Therefore,
reputation does not depend only on relationships
among the elements. Moreover, the absolute
difference of reputations cannot represent the
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importance of the literature, the user or thé&he evaluation algorithm is detailed in Figure 5.

comment. However, the rank can. Rank is the

order of the reputation in the literature set.
The modified formula is as below:

10 Procedur e Evaluation

20 Begin
d 30 For each user u and literatureR,(u)=1 and
R()=—+@A-d)AR(LN+AR(4)+4 R() Ry(i)=1
m 40 calculate initial reputatiomR,(i) by formula (1),
+ @A -2 - R Q)] (2) and (5)

50 store reputations of all entities tiR{t)

d 60 recalculate user reputatidRy(u) with formula
R (U =E+(1—d)[42 R()+@-4)2, R(II 3) putaticRy(u)
70 recalculate literature reputatiofiRy(i) with
R 0=t o g RERVALHB 4 formula (1)
’ m * |commentt & R 80 recalculate comment reputatioR(k) with
R (i)Val(k ) formula (4)

+(1A)Z

90 store reputations of all entities tHi(t)
k) 5|comment(;)‘

100if max|R(t)- R'(t] > & goto 50
Here,d is a decay factor satisfying 8<1 and is 110 gnd

usually set to 0.85m is the number of all the
entities in the system.

E. Initial reputation Figure 5: The Iterative Reputation Evaluation

Formula (1) can be used to compute initial Algorithm

literature reputation, herBy(j) is the reputation of

journal or proceedingl can be gained by literature 4. S:ESF;FURTI,E'LFJIT(EI\IJDIJ/IN(I)PDLEEM ENT OF
databases. By now we choose most well-known
databases include SCI journals, El source, the list
of Chinese core journals of PKU. The normalized P2P system, such as Pastry, supports storing,
computing is as (5): searching and locating the literature information

and its reputation. But as explained above,

1-05™ jo sci reputation algorithm is iterative, so it isn't sabite
R(j)=403 jd El (5) to be implemented in distributed mode, which will
01 i 0 core journal list of KU bring too high communication cost. On the other

hand, the globe algorithm is static that it is
Then, with the initial literature reputation unavailable in dynamic network. Furthermore,
above, initial user reputation can be computed bgannot be gain in a P2P network because each peer

(3). has only a local view of the network.
A user who hasn't published any paper will We propose a scheme P2PEval that can
receive a reputation of 0.1 firstly. overcome above defects. P2PEval refers to existed

. . ) partitioning algorithms[16], These methods shorten
F. Reputation evaluation algorithm the iterations for convergence at the expense of
Evidently, reputation variables in (1)~(4) is notincreased computation and space consumption.

independent, so reputation computing is an itegativData is located based on their main keywords. Most

process and must be convergent. The adopte@ta are related to the authors except the realaer w

algorithm refers to the idea of recommendatiomasn't published any paper. The data about an

networks, for example PageRank, which can bguthor include the papers he publishes and the
expressed in a common form of matrix: comments about his paper. All the data will lodate
T, Z(C xC,) to a node whose node id is most close to H(author
name), the hash value of the author name. The
It can be proved that globe reputatidp is reputation is also stored and located by its kegwor
converged to principal left eigenvector of Firstly, each node calculates the reputation of
recommendation trust degree matrix C, théocal entities, regardless of inlinks that refertie
condition of convergence is irreducibility and non-entities at the node. Then the node queries the
periodicity of matrix C. inlinks at other nodes and melts the outer
reputations. Modification affects only local erdsij

e —
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so the iterative algorithm will repeat for several70 send reputation info tpwith the probability of

times to gain stable globe reputation. L(i, j)/ >L(, X) , x denotes any peer who has a
To decrease the communication overhead, link fromi.

P2PEval applies a dynamic partitioning strategy80 receive reputation info from other peers

Each nodei is associated with a value called90 compute local reputation by globe iterative

connection intension, which is decided by the algorithm

amount of links from this node to an outer ngde 100 end while

denoted byL(i,j). When the node finishes a round110 End

of iteration, it send the reputation update to the Figure 6: P2PEval algorithm
linked nodej proportional toL(i,j). Obviously, 5 SIMULATIONSAND PERFORMANCE
nodes with higher connection intension will update” ANALYSIS

their reputation more frequently.

Dangle entity is another problem. Apply the
globe algorithm in each node can solve the pr0b|elﬁjo
locally but cannot diminish all the outside dang|
entities. The local reputation model is shown as:

Simulations abstract literature indexes randomly
m SCI and El database to construct the test base
edatabase, which is selected from 1995 to now,
mainly from the field of computer science. Thetfirs
R()=d+(1-d)[AR(L)+A R(&)+A R() authors of the papers in the base dataset are added
D . o T (6) into test user set.  The dataset contains
approximately 33, 500 articles, with 510, 000
citations. There are about 15, 000 authors. Two
authors are considered identical if their full name
match. A few citations to an article published
outside the paper set were removed.

+ (1A -2 -4 R Q]
R(Y=d+@-d)A > RO+@-4)2 R() (7)

k ]
R(K=d+@1-dd R, (a(k)val g B, 4 B

|comment & | (8) In the same while, the test produces a number of
R (i)val(k, i) users who are not the authors, and only issue

A, ] ; .
=, 5|commentg ) comments but not publish new literatures. The

proportion of the users who are not authors to
Here, the decay factor dsthat will not break the authors is 2. There are some comments randomly
order computed bgi/m. issued for each literature, includes direct comment
Assumingx is an entity at node y isan entity at upon the literature and indirect comments that are
nodej, and exists a relationship, (y) fromxtoy. comments to other comments. The numbers of
Wheni transport reputation data fothe reputation direct and indirect comments follow the Poisson

will be amended as below: distribution of P(1). Commentators are chosen
1 randomly from all users. Here};=0.2, 1,=0.3,
R(Y) = RY- dl-———) 9) 23=0.2, 2,=0.8, 15=0.5. Comment mark level is an
L@, 1) integer selected from O to 5.

Here, we regard all the entities at a node as]c Wﬁ)tf)I;Sﬂi}tleEr};(E\?;mz:in:):i(t)h(r:r:]ec'llfhtgeerorl:Vrier;ge?wr:;F
whole and each outlink can only gain meal 9 9 : P
papers are selected randomly from base dataset.

reputation compensation that totalds Therefore, The number of documents in base dataset is called
the sum of reputations of all the entities in the u u ! '

. . dataset scale.
system can keep invariable. ) ) .
Y P At first, we specify a series of dataset scales

from 400 to 33, 500 and apply the globe algorithm

The P2PEval algorithm is detailed in Figure 6. to calculate the reputation. The end condition is

10 Procedure P2PEvali) , i is node id £<0.001. The experiment with each dataset runs for
20 Begin 5 times, counts the entities not satisfied with end
30 For each user u and literatuxe Ri(U)=1 and condition and records the calculation time. That ca
Ru(¥)=1 be used to evaluate the algorithm complexity. The
40 calculate initial reputatioR,(X) by formula (6), result is shown in Figure 7 and table 1.
(7) and (5) This simulation proves that the globe algorithm

50 countL(j, j) for each peefrwho has alink from  can converge to a determinate value within

60 While(max||R(t)— R'(tj| >¢) tisanyentityat  different base datasets in limited iterations, \whic
Ot . ", .

proves the availability of the algorithm. On the
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other hand, if the data scale increases, th&000 to 33, 500 and compare the P2PEval to the
calculation complexity increases dramatically. globe one byK(i,j)(G,D). G is first 300 entities of
centralized algorithm.
10000 0.4

—— dateset scake= 1600
—m— dateset scak=G400
\ —i— duteset scale=25600)

1000

—
=]

Total differenc e then mind wrahie
=
o
K (G, D)
(=}
o

A
~

1

4 B & 10 12 14 16 18 20 22 24 26 28 30 32 0
Tterations 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
nodes at total (x1000)

Figure 7: The Availability Of Centralized Algorith Figure 8: The Availability Of P2peval

Dataset Iteration time cost(s) | ,,, _
scale rounds - \
400 17.8 35 A
800 20.4 251 | TR
1600 22.8 64.2  |F z0
3200 232 388 | a0 | \‘\\‘
6400 25.6 1903 |7 .,
12800 27.2 7350 |
25600 28.8 34723 | | \.\‘\‘\»\N
50
Table 1: Algorithm Complexity Of Iterative 0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
error rate(x0.001)

Figure 9: Convergence Times Of P2peval

Algorithm For Reputation Evaluation

Then the efficiency of the P2P algorithm is
assessed. The main index is the difference to the

centralized algorithm. Here an index from the . . N
literature[17] is applied that denotes the diffeen The _5|mulat|on shows in Figure 8 that P_2PEvaI
can gain acceptable exactness when the literatures

of the order ok entities which reputations preCedeincrease over 14000. When the literature set is too

others. small, the result is unstable and the error is drigh
K, (G,D) It is mainly due to the low centrality when a node
K(G,D)=), k(k—l) (10) can only be assigned a few entities. At that

condition, the inaccuracy brought by dangle erstitie
K(G,D) denotes the difference of two sequenGes effect the computation more remarkably and the
andD, i andj is two entities in G. if i or j doesn’'t exactness of globe computation drops.

exist in D, We also measure the convergence times at

0ifi 0D or] 0D different ¢ that saﬂsfymD?x"R(t)— R'(t]>&. The

K, (G.D) =10 ifthe order irG is not the same (11) dataset size is 6400. The result is shown in Figure
’ 9. It is obvious that if the convergence conditisn
relaxed, the communication cost will decrease

The simulation introduced 2000 peers that store(&ramatlca!ly. If £=0.028, the P2P system will
a few of literatures. The assignment is random arPnverge in 70 rounds.
the comments about the literature are stored at the
same node. Because the keywords of all the entities
are the author, the reputation is also stored at th
node. We specify a series of dataset scales from

1if the order inG is the same n
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6. CONCLUSION [6] Brumback. RA, “Worshiping false idols: The

impact factor dilemma”: Correcting the record,

We present a new reputation evaluation Journal of Child Neurology, Vol. 23, No. 9, pp.
mechanism that can be used to evaluate reputation 1092-1094, 2008.

of literatures and researchers. The basic idelaais t [7] Castelnuovo. G, Limonta. D, A More

there are some relationships among literatures, itS'" Comprehensive Index in the Evaluation of
author, periodicals and readers. The relationship scientific Research: The Single Researcher
can be regard as recommendation for each other |mpact Factor Proposal, Clinical practice and

that is in some ways similar to hyperlink in Google epidemiology in mental health, Vol. 6, No. 6,
Therefore, we build a similar reputation model here  pp 109-114, 2010.

a_nd propose a PageRank-like aIgonthm. B. 8] Graczynski MR, Personal impact factor: the
simulations, we prove that the mechanism i need for speed, Med Sci Monit, Vol. 14, No
feasible and convergent. We also discuss the /. op. ED1-2 2008 oo T

strategies to apply the algorithm to gain bette )

performance. A tradeoff scheme is proposed t) Nitp://www.researcherid. com/

replace the globe reputation by a local one. Thg0]Banks. M. A, Dellavalle. R, Emerging

outstanding advantage of local scheme is its alternatives to the impact factor, OCLC
simplicity and decentralization. Therefore, it &sg Systems Services, Vol. 24, No. 3, pp. 167-173,
to deploy in huge distributed forum systems. 2008.

There are some issues remained unsolved. Owell Soualrma. LF Darr_nonl._ S?]’ Web _Impact
is that if the reputation model and the evaluation fact(;)_r. Ia'l fblbhor_netrlc _cr|_ter'|on t;';lpplled tod
method can exactly indicate the academic values of me Ilt%aTm (r)]rmlatllc]:s somﬁtlesgowe S'{e%' 1SSHBJ
literatures or researchers. What is the standard? | 2532 echnot Inform, Wo. 90, pp. o
despite of impact factor is widely accepted, but ' ) ) _
whether it is the most scientific one is in doubt[12]Page. L, Brin. S, Motwani. R, and Winograd.
Another problem is how to decide the values of the T, The Pagerank Citation Ranking: Bringing
parameterS, such a&—.ls_ Here the values are Order to the Web, Technical I’eport, Stanford
specified subjectively. Lastly, because the comment Digital Library Technologies Project, 1998.
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