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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 hypedink with vector space mode1． 

Th e new hyperlink algorithm is put forward that based on the relevance of the hypedink anchor 

texts．Th e experiment results showed that this algorithm is effective，it can raise the precision of 

PageRank arithmetic． 
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基于链接文本相关度的超链接算法 

徐 家树 ，邢立新 ，覃 征 

(1．西安交通大学 计算机科学与技术系，陕西 西安 710049； 
2．黑龙江广播电视大学。黑龙江 哈尔滨 150080) 

摘 要：分析了超链接 PageRank算法的不足．采用矢量空间模型计算检索关键词与超链接文本之间 

的相关度，提 出了基于超链接文本相关度的超链接算法．实验结果表明，该算法可以提高PageRank算 

法的检索精确度． 
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From 20 century 90’S，web technology has gotten 

fast development and application，web pages quantity in— 

crease very qu ickly．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 chamlel to take the 

information，but the magnan imity of web information size 

has brought difficulty for people to get web 

information[ ’ 
． Th erefore．people have carried out ex— 

tensive and thorough research and practice，purpose is to 

explore the method of getting web information efficiently， 

thus，search enone is one of the popular retrieval tools， 
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as Google，Baidu etc． 

Normally，the basic structure of search enone is 

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 an alyses the web pages collected，an d estab lish— 

es index database．Searcher responds the qu ery 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．Th erefore ．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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So far，the result’s effect of search engine is not 

very idea1．There ale the plenty ofweb pages in the re— 

suits，the relevance of web pages is lack and the author— 

ity of web page is not high．Analyzing the rea~)ns，on 

the one hand，search engine is to face to masses，there。 

fore has the general or widely，lack to personalize set。 

vice．On the other han d， it is deficient in the fusion 

arithmetic of the retrieval results．Google and Baidu ale 

the famous search engine，PageRank arithm etic is the 

one of key technology． 

2 W eb 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 contmn a hyperlink from Vl to 

， Vl and a陀 a web page，therefore there is a di— 

rectional edge，Hyperlink(Vl，V2)．The anchor texts 

play the part of the role that navigate and recommend 

web pages，through the hyperlink can browse an d ance 

over other web pages，so the web pages and hyperlink 

have formed a huge directed graph．Figure 1 is a simple 

directed  graph． 

Figure 1 Directed graph 

In arithm etic based on the hyperlink analysis，the 

an chor texts an d the quan tity of hyperlink have important 

reference value to appraisement the authority of a web 

page，therefore should be setup the different weight for 

each hyperlink．Followi ng，we wi ll introduce PageRank 

arithm etic，an d an alysis its existent problems． 

3 PageRank Arithmetic 

PageRank is a typical arithmetic that based on 

analysis ofhyperlink，is supposed based on two following 

probabilities． 

。Man y web pages link go to this web page，this 

web page is impo rtant probably．Th is 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 impo rtant web page．Th e impo rtance of a 

web page has been average to transmit the web page 

linked by it．Th is kind of impo rtan t web page is called 

as ，is the authority pag e． 

· 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 is the probab ility 

to browse the next web page． 

PageRank arithm etic can be described following： 

R(u)-，- 
) 

+cE(u)． (1) 

“． is a web page．R(“)is a set of the web 

pages that all hyperlinks assemble to“．N( )is the 

am ount of hyperlink s that ale the outside hyperlink from 

u．C is the standardize factor，and taken between(0， 

1)．E(“)is the attenuation factor． 

From Equation(1)，we can discover that the ad— 

van tage of PageRank arithm etic is that Can  avoid the 

simple text matching to calculate the impo rtance of the 

web pages．Th is arithm etic makes the best of the quanti— 

ty of hyperlinks and the quality of the web pages through 

the web graph mod el to evaluate the authoritativeness of 

the web page，has offered the effective method to men— 

sure objectively the web reSOUlX3e． 

At the same time，can also find out that PageRank 

is a static arithmetic，and showed that the qu ality ofweb 

pages is unconcemed with the semantic of qu eries． 

Every web page had be en preserved in index data— 

base，PageRank value is calculated pe riod icity for every 

web page． 

After user submi ts the qu ery keywords，all web 

pages that ale satisfying the query condition according 

the order of successively decrease of PageRank value to 

retum to UI。 

However，possess the higher PageRank value of the 

web page，an d not definitely with the semantic on have 

correlation between the query keywords submi tted 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 an d the 
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outside hyperlink number．To raise the accuracy of re— 

trieval can will use these important infommtion pmpedy， 

calculating dynamic the semantic correlation of the web 

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

cessively decrease，returning 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 ofnavigation and the recommendation ofthe web 

page．Before doing not enter the web page yet，“surf- 

boarder”could ance over the web page through the an— 

chor text information，an d can know the related informa． 

tion of the Web page probably．Therefore，it can calcu— 

late the relevan ce between the web page an d the query 

keywords using the an chor texts can raise the retrieve ac— 

curacy· 

4 Hyperlink algorithm based on an· 

chor texts 

With VSM (Vector Space Mode1)，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 docum ent，and the 

words in docum ent are expressed with the tema 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 qu ery keywords can be also expressed 

with the weight of vector；the similar degree of the key． 

words an d document is inner product of two vectors．A 

comm on measure of similarity is the cosine of the angle 

be tween vectors． 

Setup is the set，contains anchor texts that link to， 

is a web page： 

D：{dl，d2，⋯，d。，⋯d }i=1，2，⋯，k 

Any an an chor text contains凡 vocabulary totally in 

， is a set，these vocabularies have formed the 凡 一di． 

mens ional vector： 

di：{dil，di2，⋯，d ，⋯，d ，}i=1，2，⋯ ，k， 

= 1，2，⋯ ，凡 

d~jis the weight of j—th word in d document，d 

is the frequency that appears in dj，d。is the anchor 

texts ． 

By these reasons，the comb ination of qu ery key． 

words is expressed for a vector n—dimensional space Q 

Q={q1，q2，⋯q ，⋯，q }i=1，2，⋯，凡 

q is the frequency that i— th keyword arises in 

qu ery comb ination．According to VSM，the relevance of 

D is the anchor text．Similarity value calculation is as 

·一  2， 

keywords，the anchor texts and PageRank that is the hy- 

gofithm that raises the accuracy，this algorithm can  be  

Where R(d)and Similarity(D，Q)are calculated 

respectively by Equation(1)and(2)． 

3is the weight factor of the anchor texts，the scope 

is(0，1)，its value shows the important level ofthe 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)=0．285 64，R(2)= 0．285 54，R(3)= 

0．142 65，R(4)：0．142 99，R(5)=0．143 17． 

Th e order of the web pages is Vl，V2，V5， ，V3． 

Suppose，the an chor texts as table 1 shows，the qu ery 

keyword is “Computer，Teacher”， after calculate the 

relevance between the anchor texts and the query key． 

words，the results to see table 2( takes 0．5)． 

Th e order of web pages is V2， Vl， ， and 

，
investigate from the semantic of the an chor texts． 

that order is reasonable；therefore this algorithm can 

raise the aecumcy of PageRank arithmetic． 

Table 1 AIK：ll0lr texts 
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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． 

~ emfore．the retrieval effect does not be to so 

much satisfactory，there ale the plant of web pages in 

the results that ale not un concerned between the query 

keywords and the web pages．To mise the accuracy of 

PageRank， the algorithm WaS brought forward．First， 

consider the anchor texts of web pages．Second，calcu— 

late the relevance be tween the query keywords an d 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 PageRan k． 
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从图3可看出，出水中磷的质量浓度较高，其 

主要原因是由于进行水解酸化，污水中低级脂肪酸 

的含量增加．它是影响聚磷菌厌氧释磷的一个关键 

因素．在厌氧条件下，聚磷菌利用细胞内积聚的聚 

磷(Poly—p)和糖原(Glycogen)，在分解代谢时产生 

的能量和还原动力，吸收细胞外的低级脂肪酸，合 

成聚 0一羟基丁酸(PHB)，储存在细胞内，而后在缺 

氧或好氧的条件下，用于微生物的生长、糖原的合 

成和维持细胞代谢，还为细胞外磷的吸收及其在体 

内 Poly—P的合成提供能量【5 ]．所以此时磷的释 

放是有效的，它有利于生物除磷效果提高．从现场 

运行看，这几天二沉池出水 TP都在 1．0 mg／L以 

下 ． 

3 结 语 

根据磷的有效释放和无效释放原理 ]，在厌氧 

条件下，如果 pH值降低是由于进水中含量 VFA较 

高造成的，导致了磷大量释放，则属于磷的有效释 

放，对生物除磷有利；如果 pH值降低是由于进水 

中含有强酸较多造成的，微生物由于 pH值降低而 

中毒造成磷释放，则是磷的无效释放，磷的无效释 

放对生物除磷是有害的，释放出磷在好氧池中不能 

被聚磷菌再吸收．在城市污水处理厂中，由于汇人 

大量工业废水，导致 pH值变化较大，这种现象在 

生物除磷中要尽量避免． 
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