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Abstract: Based on large scale click-through data, this paper study the interactive process between user and
search engine, and derive user decision process. A comparative study between clicks on relevant results and
non-relevant ones analyzes the reliability of individual user click-through behavior on search results. Three types of
features are proposed and estimated for separating reliable user clicks from other ones. Experimental results show
that the proposed method evaluates the reliability of user behaviors effectively based on click context features of
Web search users.
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Table 1 A case of an interaction between a user and a search engine

R USRI R A R S

Time Query Rank Page clicked
20:58:58 F 6 www.autohome.com.cn/526/
21:02:34 EMW 5 www.autohome.com.cn/110/
21:03:23 EMW 6 www.autohome.com.cn/526/
21:04:11 iR AR 5 www.che168.com/chel168/cardb/brand/brand_58.html
21:06:14 JINAS 3 car.autohome.com.cn/brand/32/
21:09:23 ESi 2 car.autohome.com.cn/brand/63/
21:10:20 FH 4 price.pcauto.com.cn/brand.jsp?bid=31
21:11:20 Fm 10 www.chel68.com/chel68/cardb/brand/brand_24.html
21:12:43 FHEY B 1 www.autohome.com.cn/526/
21:19:12 FHEY 11 www.autohome.com.cn/526/options.html
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Table 2 Information items in the click-through logs collected

F 2 WM R PSR R AR B

Item Record content
Query The user query submitted
URL URL of the result clicked by the user
Rank The rank of the result clicked by the user
Order The order of the result in the click sequence
User ID Automatically assigned user’s identification code according to his query session
Time Time of the clicking or querying event
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Fig.2 ClickEntropy distributions of Rel-Set and Whole-Set
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Fig.3 FirstClickInSession/FirstClickInQuery distributions of Rel-Set and Whole-Set
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Fig.5 Distributions of first click and last click in query not in session
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Fig.6 Distributions of first click and last click in sessions with more than one click
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Fig.8 ROC curves to evaluate the performance of reliable click selection method,

compared with random selection method
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Table 3 Data filter ratio on Rel-Set and Whole-Set
% 3  Whole-Set F1 Rel-Set £ I AN [R) Bl i & Lk 43l

Data set Filtering ratio (%)
Whole-Set 20.0 40.0 60.0 80.0
Rel-Set 60.0 81.4 92.8 98.4
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