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Abstract: This paper analyzes the disadvantage of the PageRank arithmetic. Calculates the rele-
vance between the query key words and the anchor texts of hyperlink with vector space model.
The new hyperlink algorithm is put forward that based on the relevance of the hyperlink anchor
texts. The experiment results showed that this algorithm is effective, it can raise the precision of
PageRank arithmetic.
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as Google, Baidu eic.
Normally, the basic structure of search engine is

1 Introduction

From 20 century 90’ s, web technology has gotten
fast development and application, web pages quantity in-
crease very quickly. Now, web has developed to become
important information resource database. What people
first think of when retrieving information is that retrieve
go to web, web has become the new channel to take the

information, but the magnanimity of web information size
has brought difficulty for

[1~4

people to get web
information' ' . Therefore, people have carried out ex-
tensive and thorough research and practice, purpose is to
explore the method of getting web information efficiently,

thus, search engine is one of the popular retrieval tools,

B 2004 - 11 - 15.
ER® T RFEH (1962 - ), B, H L, 5 HIA : Web XA .

made of 4 components, Gather (also called: WebRo-
bot), Indexer, Searcher and User Interface ( UI).
Working principle of search engine can be been briefly
in below. WebRobot collects web pages independent.
Indexer analyses the web pages collected, and establish-
es index database. Searcher responds the query of users,
will queue up web pages after calculated the relevance
between the retrieval keywords and the web pages, and
return results to user in UI. Therefore, we can find out
that the search strategy of search engine is to get more
and yet more web pages as far as possible, and preserve

them in index database for retriever to choose web pag-
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es. So far, the result’s effect of search engine is not
very ideal. There are the plenty of web pages in the re-
sults, the relevance of web pages is lack and the author-
ity of web page is not high. Analyzing the reasons, on
the one hand, search engine is to face to masses, there-
fore has the general or widely, lack to personalize ser-
vice. On the other hand, it is deficient in the fusion
arithmetic of the retrieval results. Google and Baidu are
the famous search engine, PageRank arithmetic is the
one of key technology.

2 Web Graph Model

Entire web structure can regard as a huge graph
logically, G = (V, E), V is the set of nodes, each web
page is a node in graph, web pages can regard as the
carrier of web information. E is the set of directional
edge, if the web pages contain a hyperlink from V| to
V,, V, and V, are a web page, therefore there is a di-
rectional edge, Hyperlink ( V,, V,). The anchor texts
play the part of the role that navigate and recommend
web pages, through the hyperlink can browse and glance
over other web pages, so the web pages and hyperlink
have formed a huge directed graph. Figure 1 is a simple

0/ 0"\@

Figure 1 Directed graph

directed graph.

In arithmetic based on the hyperlink analysis, the
anchor texts and the quantity of hyperlink have important
reference value to appraisement the authority of a web
page, therefore should be setup the different weight for
each hyperlink. Following, we will introduce PageRank

arithmetic, and analysis its existent problems.

3 PageRank Arithmetic

PageRank is a typical arithmetic that based on
analysis of hyperlink, is supposed based on two following
probabilities.

*Many web pages link go to this web page, this
web page i1s important probably. This web page is also
important probably, the web page has no repeatedly (or

though the amount of hyperlink is lower), but it is
linked by the important web page. The importance of a
web page has been average to transmit the web page
linked by it. This kind of important web page is called
as, 1s the authority page.

*Set up a web page random visited for user begin to
browse the web, afterwards follow the extrovert hyperlink
of the web page glance over forward, do not retum to
back, that is the PageRank value that 1s the probability
to browse the next web page.

PageRank arithmetic can be described following:

< R( U)
LR N(v)

u, v is a web page. R(u) is a set of the web
pages that all hyperlinks assemble to u. N(v) is the
amount of hyperlinks that are the outside hyperlink from
u. C is the standardize factor, and taken between (0,

R(u)=c

+cE(u). (1)

1). E(u) is the attenuation factor.

From Equation (1), we can discover that the ad-
vantage of PageRank arithmetic is that can avoid the
simple text matching to calculate the importance of the
web pages. This arithmetic makes the best of the quanti-
ty of hyperlinks and the quality of the web pages through
the web graph model to evaluate the authoritativeness of
the web page, has offered the effective method to mea-
sure objectively the web resource.

At the same time, can also find out that PageRank
is a static arithmetic, and showed that the quality of web
pages is unconcerned with the semantic of queries.

Every web page had been preserved in index data-
base, PageRank value is calculated periodicity for every
web page.

After user submits the query keywords, all web
pages that are satisfying the query condition according
the order of successively decrease of PageRank value to
return to UL.

However, possess the higher PageRank value of the
web page, and not definitely with the semantic on have
correlation between the query keywords submitted and
the web pages, in the results of retrieval, can contain
the plenty of the pages that are unconcemed with the
query keywords.

Generally, in index database of search engine, can
retain some information related to web pages, for in-

stance, web page’s URL, Title, Anchor texts and the
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outside hyperlink number. To raise the accuracy of re-
trieval can will use these important information properly,

calculating dynamic the semantic correlation of the web

pages, then according to the order of related value suc--

cessively decrease, retuming those web pages to users.
To reduce the complexity of the algorithm, this paper
considers the anchor texts only.

The anchor texts of hyperlink can play the part of
the role of navigation and the recommendation of the web
page. Before doing not enter the web page yet, “surf-
boarder” could glance over the web page through the an-
chor text information, and can know the related informa-
tion of the Web page probably. Therefore, it can calcu-
late the relevance between the web page and the query
keywords using the anchor texts can raise the retrieve ac-

curacy .

4 Hyperlink algorithm based on an-
chor texts

With VSM (Vector Space Model), calculate the
relevance of the keywords and the anchor texts.

In traditional text retrieval system, VSM is the
model that to calculate the similarity of two documents.
In this model, the vector denoted the document, and the
words in document are expressed with the term of the
vector, this term value is the weight of this word. Usual-
ly, it is the frequency of appearance. By this reason,
the combination of query keywords can be also expressed
with the weight of vector; the similar degree of the key-
words and document is inner product of two vectors. A
common measure of similarity is the cosine of the angle
between vectors.

Setup is the set, contains anchor texts that link to,
1s a web page:

D=id,,dy,,d;yditi=1,2,,k

Any an anchor text contains n vocabulary totally in
, 1s a set, these vocabularies have formed the n — di-
mensional vector:

d.‘ - {d;‘l7di27“.7d;j’.“’din$} i= 1,2,“',k,j
=1,2,,n

dyis the weight of j ~ th word in d; document, d,
is the frequency that appears in d;j, d, is the anchor
texts .

By these reasons, the combination of query key-

words is expressed for a vector n — dimensional space Q

Q=1{q1.q22 ¢, 5t i=1,2,n

g.is the frequency that i — th keyword arises in
query combination. According to VSM, the relevance of
the keywords and D is the inner product of two vectors,

D is the anchor text. Similarity value calculation is as

follows
S Z‘:‘d".q"
Similarity(D, Q) =| & —F—"— |/k. (2)
T Eate
y=1 j=1

Combining the relevance that is calculated by the
keywords, the anchor texts and PageRank that is the hy-
perlink arithmetic based on analysis can create a new al-
gorithm that raises the accuracy, this algorithm can be
expressed with Equation (3).

Relevance(d) = R(d) - {1 + & - Similarity ( D,
Qi (3)

Where R(d) and Similarity( D, Q) are calculated
respectively by Equation (1) and (2).

dis the weight factor of the anchor texts, the scope
is (0,1), its value shows the important level of the an-
chor text. Usually, & value scope is 0.35 ~0.65.

5 Experimental results

The reference [4] had offered the effectual experi-
ment arithmetic, while calculate iteration arrive 19th ,
PageRank value has tended to steady, then PageRank of
5 web pages are:

R(1) = 0.28564, R(2) = 0.28554, R(3) =
0.142 65, R(4) = 0.142 99, R(5)= 0.143 17 .

The order of the web pages is V,,V,, V,,V,, V.
Suppose, the anchor texts as table 1 shows, the query
keyword is “ Computer, Teacher”, after calculate the
relevance between the anchor texts and the query key-
words, the results to see table 2 (8 takes 0.5 ).

The order of web pages is V,, V,, V5, Vs and
V4, investigate from the semantic of the anchor texts,
that order is reasonable; therefore this algorithm can
raise the accuracy of PageRank arithmetic.

Table 1 Anchor texts

Edge The Anchor text Edge The Anchor text
E(1,2) Xian Jiaotong University E(3,4) Books
E(2,1) Computer Science Dept. E(4,5) Education

E(2,3)  Computer Technology E(5.1)  Information System
E(3,1) Person E(5,4) Teacher
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Table 2 Results of the relevance calculation
based on the anchor texts

Page Similarity Relevance
1 0.814 20 0.401 92
2 0.816 50 0.402 11
3 1.000 00 0.213 84
4 0.707 10 0.193 54
5 0.707 10 0.193 79

6 Conclusion

In PageRank arithmetic, every hyperlink’ s weight
that to be regarded as identical, and the importance of
web pages can be calculated using the amount of hyper-
links.

Therefore, the retrieval effect does not be to so
much satisfactory, there are the plant of web pages in
the results that are not unconcemed between the query
keywords and the web pages. To raise the accuracy of

PageRank, the algorithm was brought forward. First,
considér the anchor texts of web pages. Second, calcu-
late the relevance between the query keywords and the
anchor texts with the Vector Space Model, and finally
integrate PageRank arithmetic to raise the accuracy of
retrieve. Emulation experiment results showed that the

algorithm can raise the precision of PageRank.
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