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Abstract: Anchor texts have been extensively used and have proven to be effective over the years in commercial
Web search engines; however, anchor texts are created freely without any supervision, which causes there to be a
large number of noises and spam in anchor texts. Moreover, for transactional queries, which need measurements of
service quality, destination, Web pages of anchor texts are not always consistent with user experience. To overcome
these problems, this paper focuses on the large scale of the user Web browsing behavior data. This paper first
proposes a framework for a retrieval effectiveness measurement. Then, based on this framework, analyze the
relation between the user Web browsing behavior data and retrieval effectiveness of anchor texts is analyzed. The
properties of a user Web browsing behavior, which are useful for Web search, are mined and quantified.
Experimental results show that the proposed method offers an accurate evaluation on the retrieval effectiveness of
anchor texts.

Key words:  user Web browsing behavior; anchor text; Web information retrieval
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Table 1 An example of anchor texts

R1HSOAR

Item Content
HTML script  (a href="http://finance.sina.com.cn/fund/”) 3 £:(/a)
Source page Www.sina.com.cn
Target page finance.sina.com.cn/fund
Source site sina.com.cn
Anchor text 4
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Table 2 Information items in a browsing event of user Web browsing logs
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Item Description
UsrID User ID, unique label assigned for a user
SrcURL Source URL which is visisted by a user
DstURL Destination URL which is navigated to by a link
CIkAncText Anchor text clicked by a user
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Table 3 Information items in a user searching event of query logs
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Item Description

C lery Query submitted by a user
RL URL clicked by a user in the search res It list
L rID User ID, unique label assigned for a ser
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Fig.1 Kullback-Leibler divergence between the CIkAncDoc/RawAncDoc and QClkDoc distributions
with Laplace smoothing applied to the query distribution
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Fig.2 Distibution of Kullback-Leibler divergence between CUEDoc1/CUEDoc2 and QCIkDoc distributions
with Laplace smoothing applied to the query distribution
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Fig.3 Distibution of Kullback-Leibler divergence between CAEDoc1/CAEDoc2 and QCIlkDoc distributions
with Laplace smoothing applied to the query distribution
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Fig.4 RScore of different destination Web pages with the anchor text “air ticket booking” and “map online”
calculated using raw anchor data and anchor texts with Web users’ clicks respectively
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(4) VU SO GO (BPM) AR 55 2.4 5 558 2.5 9 I 4r A v v, A7 FH 6 A 4 A 0 T 118 i SO AR 504, T T

5 B L K 5511 : CUE(d)x CAE(d)>cC, ¢ 71 A< 30 Sz v (K AR Sy 37 4.

H T TR R R AMEE T 3 000 AN AR 2 b 4 A5 w8 o0 40 Al B AL SRR 10 2 0, IXRE AR O T A
) n] DU a5 L S 280 2% TP - Bl I A . 256 L3 000 AN I A T an 18] 5 T T LU Y A T
E TBORE AN [R] A WK 10 2 W A AR i R o, OF LA BB ) A A 5 LS 280 ST Power-Law (A,
TN RATBCE T 4 K R E(EE. AR S, B N)HT 20 A2 R 45 K R H Pooling 11
JiVETE A Pooling it 3R FH N AR I8 J5 vk AT bt AR R P Re PRI I, FeAT 1R F T TREC PRI o £ %)
PEIIFE AR Mean Average Precision(MAP).
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Fig.6 Ranking results using BM25 scoring over different types of search queries
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Table 4 Ranking results using BM25 scoring over navigational queries,
informational queries and transactional queries

&4 1 BM25 PP Jn AR AW 5 ERE M. KB aR

Models All queries Navigational queries Informational queries Transactional queries
PAM 0.113 (-) 0.1(-) 0.125 (-) 0.096 (-)
SMM 0.12 (+6.2%) 0.178 (+30.9%) 0.102 (-18.4%) 0.085 (-11.5%)
BLM 0.19 (+68.1%) 0.318 (+123.8%) 0.131 (+4.8%) 0.111 (+15.6%)
BPM 0.209 (+85.0%) 0.302 (+122.1%) 0.173 (+38.4%) 0.138 (+43.8%)

ME 6 53 4 o 15 v LLE
(1) FEFEE 2.3 795~58 2.7 AR AR S0 B S T AT AR R T 0 SCAR A R S (BLM 5 BPM)
L baseline Bi%(PAM 5 SMM)AHLL, 754 2 P B8 A5 W3 52 1R A 34 Ot 4 38 0 140 1) P BB TH 40 0k
68.1%-15 85.0%), I HLIXFl I 38560 T 55 Flt 28 200 (0 25 1) 45 P D (BL M Sk 4% Bl 208 200 785 ) ) 2k A 2 T4 31
43 123.8%,4.8%,15.6%,BPM X 25 21 1 2 1) R AE 0 1 BE B 4 122.1%,38.4%,43.8%), 0 T i S 1 75
28 M 25 2 T 1) 1k BB 1 4 5 n B .
(2) BLM 5 BPM X} SIS 20 (1) M BE L AL S5 1K) PAM BERUAH X TL T 123.8% 5 122.1%, 3 Bl H /7 W 4%
WU T AT SRR T DS HH e 5 S P B SO ARk S SCAR S H A X R IR T MR
(3) SMM Sk Ay I vE et — & I TH(30.9%),1H 2 5 BLM 5 BPM A HE, %46 22 1 RS O 32 TR
JE A ZE PE XA U0 BT AR SCHR A IR P D285 30 B A T A AR A S T R A A A R A R A R
(4) BLM 5 BPM X834 KAy ) MERe 4 A 1E FH B B A0 T PAM AT R R REHE T T 15.6% 5 43.8%.
XA FH P 0 25850 W 5T AT A R 0 3 S (8 ST A T DUAR IR 7k B A 1 R 55 5 R VT AR
(5) SMM X 45 S A 18 (KA 22 1k B IR 42 - R AR V& A BTk, = T X A 22 1k BB AT T R x4 AR S Tl B 4
SRR SRR SCAS T B R AE A REAR 7 M 35 25 8 7 ) I R 2R M it
T W AE B RY 2R Be R THE A So vk A A N SO R R RE IR T AT T T ORI, 3L, oL
{24 0.05, B[R 40 45 J L 3% 5.
F T K6 AP 5, T R ¢ (¢ Stat) /N T I FEL(t eritical) 3% P {2 /N T 0.05, I 1 B A 21k RE R TH B 45
AL 5 B T 5 HE G 18 1L 52 (one-tail )i & WU (two-tail), # L2 /2 T T A 36 1M B X Ui B A
SCHE S FOE T I 4 0 U A AT Sy (R A 5 328 PR SR AN AN R A T I 4 A R 1 M T L A AR T
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Table 5 T-Test results
#z5 TREMLGR

Models BLM-PAM BPM-PAM
t Stat -17.90 -19.42
P (T<t) one-tail 1.25E-69 4.04E-81
t Critical one-tail 1.65 1.65
P (T<t) two-tail 2.50E-69 8.09E-81
t critical two-tail 1.96 1.96

3 ZipFnERKAIITE

AR SCAR 2R I UE S — TRt 99 2% £ SR B8 I A K A SRR, (L Dy o SCAS AT A A e LA o 11
i A 5, SRR Bl SO TR A A ORI 7 L T AR R L LR R SO AR B T I A X A X D
R IX R HERF AL AL 5 P SEBR H b  0 AA50 AN — B0 A S o 253 P 0 4% 330 B s o AT 28 Hh R A AR AIE
X SO (R er AT RV REAT VP A, T MR 12308 10 A7 28RS AR R I e v 07 A el b 1 SO 7 T ik i OB
S FRY R SRS 5 T o A SR L Y A 7 vk 2 e PR e SRS A B AR R 1 B A W A R DL 38 AR S
e

(1) JH 0 Sl SCAS B A i SCAS o e ey, 2 BORE B R SO e R A 2 KA P S B

(2) B IR L ) 2 HERE HRCAE 8 P 9 5l SR LA 8 e ) T A

(3)  JHJ I YL ) SCAS S e T O H A I AR 55 Jo R L SR AR PRV S DA SR AN T 6 i S

AL ARBL W TT A 2 EAE TR R

A o 425 4 P P o % 30 B o AT A R R AT R, R DO B SCAS (R RS B AT R HEAT VAN, O 0 a2 v R L
PRELT P A3 1R SCA RS B8R 5 | B3R TG R A RE R K ) A S Y3 1% 07 17 R O R S 42590 T ) 199 2% 300 0
REAT v A A R AL, RO A R 5 1 AR AR R M RE. 53 A R K AR b 2 R A W ST I ) 199 2% 00 B il
AT B A PR THE R G B A R e
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