Two Methods for Auto-Organizing Personal Web History
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ABSTRACT


Two methods for automatically organizing personal web history were developed and evaluated, and compared to the Internet Explorer history. One method grouped visited web pages based on similarity of root URL and time co-occurrence. The second method started with the similarity ratings and further associated or dissociated web pages using an associative learning rule. In a preliminary experiment, participants reported that both methods organized their web history significantly more like their own mental organization of their web history than did IE history. Participants were also faster to revisit web pages using both organizations than when using IE history.
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INTRODUCTION


Internet usage often involves revisiting web pages, with more than half of all pages having been browsed previously according to one study [3]. Browser histories are notoriously difficult to use, and data show that people rarely use them [1,2]. Improvements can be made by organizing web history in a way that makes better sense to the user. Current browser histories are organized by time or alphabetically by URL rather than by a project or topic that would provide context and likely be more similar to how the user remembers his or her browsing history. To the extent the browser history organization fails to match a user’s mental model of his or her web history it will hinder efficient usage. 


A browsing project or topic typically includes visiting multiple web sites in the same session. An organization based on a combination of time co-occurrence and URL might better match the users’ mental models of their browsing histories. To that end, we created and tested two organizations for web history, each incorporating root URL similarity and time co-occurrence. 


WEB HISTORY ORGANIZATIONS


Method #1


For the first method, the 100 most important web pages from roughly the previous week were selected and a 100 X 100 similarity matrix was created with all web pages initially rated as slightly dissimilar. Web page importance was based on the number of visits to the page and the amount of keystroke and mouse activity on the page. The similarity for web pages with matching root URLs was increased so that these pages became slightly similar. Search pages did not receive this similarity increase, so that “Google Search: CHI 2003” remained dissimilar to “Google Search: Ultimate Frisbee”, for example. Finally, the user’s browsing sessions involving these web pages were scanned and web pages that were visited in the same session received additional increase in similarity for each browsing session co-occurrence. A browsing session was defined as any string of web pages visited with less than a two second break between the close of one page and the opening of another. The final similarity ratings were clustered using hierarchical clustering.
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Method #2


The goal for the second method was to capture natural “second order” associations between web pages. For example, if a researcher visits the CHI site to peruse talks at the upcoming conference, then a week later when making travel plans checks the date of a tutorial she is attending, her mental model likely includes an association between her travel information and not only the tutorial, but also the talks and conference in general.


Starting with the similarity matrix used in the first organizational method, a modified “Hebbian” learning rule was used to further adjust the strength of similarity between pages. Network parameters were set so that the general effect of this training was to bring together groups of web pages that were each fairly strongly associated with a common page, while separating web pages from clusters when they were only very loosely related to the cluster. After training the network on each browsing session, the pages were clustered hierarchically using the network weight matrix to represent similarity between pages.


VISUALIZATION


The results of both organizing methods were presented to participants using a visualization tool (Figure 1). Web pages were grouped according to cluster and associations between pages shown as lines between pages, with thicker lines indicating stronger association. 


�


Figure 1: Clustered important and recent web pages


EXPERIMENTAL STUDY


Design and Method


The two methods of web page organization were compared to one another, and when possible to the Internet Explorer history, in a very preliminary experiment. 7 participants evaluated IE history and viewed the 50 most important of their 100 important, recently visited web pages in the visualization tool after they were organized using each of the two methods. The primary measures addressed the accuracy of the organizations and the degree to which the organizations matched participant’s mental models for their web history. All Likert scale measures used a 7-point scale ranging from 1 = Not at all to 7 = Extremely so unless otherwise indicated.


Results


Evaluating Internet Explorer History


Participants spent a few minutes looking over their IE history, then rated its accuracy and similarity to their own mental organization of their web history. On average, history was viewed as accurate (M = 5.0), but dissimilar to participants’ mental organizations (M = 2.4).


Evaluating the provided organizations


Participants reported that both algorithms organized their web pages in a manner similar to their own mental organization for those web pages, on average rating the first method a 5.1 and the second method a 5.3. While there was no difference between the algorithms, a planned comparison indicated these ratings significantly higher than ratings of the degree to which the IE history matched participants’ mental models (F(1,6) = 17.686, p < .01). Regarding the accuracy of the organizations, again participants rated both algorithms highly (M1st = 5.6, M2nd= 5.9), and both methods were found minimally confusing (M1st = 2.7, M2nd = 3.3). Participants also liked both organizations (M1st = 5.6, M2nd = 5.6). Finally, when asked which organization was more accurate 1 selected the first, 2 selected the second and 4 reported no difference. When asked to choose the organization they preferred, 1 chose the first map, 3 chose the second, and 3 had no preference.


Revisiting web pages using the provided organizations


Participants were asked to revisit two web pages using their preferred organization in the visualization tool, as they normally would, and using IE history. The time taken to arrive at each page using each method was recorded. Participants took an average of 13.0 seconds using the provided organization versus 59.6 seconds using their normal method (t(6) = 2.39, p = .05), and versus 36.3 seconds using IE history (t(2) = 3.71, p = .07; only 3 participants performed this task), indicating significant speed benefit from the provided organizations and visualization.


CONCLUSION


Browser histories are potential very valuable, but overdue for improvements in their organization. Reported in this paper were two initial attempts at automatically organizing personal web histories in a manner similar to users’ mental models of their browsing history. Results from a preliminary study indicated that both methods were rated more similar to user’s mental organizations of their web histories and were faster to use than the Internet Explorer history. 


Incorporating linkages and page text information into the association algorithm should improve the accuracy of the organizations and are clear next steps. Additionally, future studies will include larger numbers of participants using the system over some period of time in order to test for benefits of drawing “second order” associations over time, and to see how the system might be used in practice. 
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