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Theory: Information Foraging

Analogy to Optimal Foraging
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Information Scent

* Uses spreading activation

* Bayesian prediction of relevance
of individual elements




Modeling using InfoScent™

= Users have information goals, their surfing patterns
are guided by information scent.

= Two questions
— Given an information goal and a starting point
= Where do users go? (Behavior)
— Given some surfing pattern
= What is the user’s goal? (Need)

WUFIS: Web User Flow by Information Scent
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How does it work?

IUNIS: Inferring User Need by Info Scent
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LumberJack Evaluation
Bloodhound Evaluation
Conclusion

LumberJack Motivation

What are users’

—=information goals?

Strategy: Use all available
data to discover user goals.
(Content, Usage, Topology)

!

Understanding the
composition of web
user traffic.
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Users reached end of tutorial, had nowhere to go.
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LumberJdack Evaluation

Does the system correctly infer user intentions?

Lesson: Easy to
L C get user trace
S e

to get user trace

data with
associated user
User Intent Groupings

goals!




User Study

Asked users to surf specific tasks on
— captured actions using the WebQuilt proxy logger [Hong01]
— done at their leisure.

15 unique tasks:

— Tasks developed after exploring xerox.com and reading user e-mail
feedback

— 5 task groups with 3 tasks per group.

— Products, TechSupport, Supplies, Company Info, and Jobs
Participation:

— 21 users signed up, 18 went through, 7104 usable sessions.

parc.

Results: 340 combinations of clustering schemes
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Outlink-based schemes performed poorly (omitted).
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Analysis: Modalities

Analysis of Modalities in Unimodal Cases

100.0%
90.0% ———h— X )
80.0% Content is King!

70,0:4 Mean:0.96,
60.0% StdDev=0.07

50.0%
40.0%
30.0% —=— CONTENT
20.0% URL
10.0% INLINK

0.0%

% correctly clustered

Path Weighting Schemes
Linear Contrast shows Content sig. different:

(unimodal) F(1,105)=32.51, MSE=.005361, p<0.0001
(multimodal) F(1,35)=33.36, MSE=.007332, p<0.0001
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Analysis: Path Weighting

Analysis of Path Weighting

View Time
is best!
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Paired t-Test between Time-based and non-Time based weightings: n=60,
t(59)=4.85, p=4.68e-6
V.T.mean=89.5%, s.d.=12.7%, non-V.T.mean=83.2%, s.d.=12.0%

parc



Outline

= Bloodhound Evaluation (how we got smarter)
= Conclusion

Bloodhound Validation Experiment

= Subjects: 244 users recruited from variety of sources
— Mailing lists and Craig’s List, $20 per subject
— For intranets, we recruited the employees of the company.

Lesson: Getting large amount of
user data requires special
infrastructure.




Remote In-Situ Instrumentation
(WebLogger-Remote)

Large-scale Remote
Instrumentation Package

Interface
event

N_ logs
Interface
state
logs

391 Users
8 WWW Sites
= 8 Tasks/Site

Tasks

= Material: Four different types of sites were studied.
Help.yahoo.com (help system of yahoo)
www.rei.com (eCommerce camping store)
HIVInsite.ucsf.edu (Medical HIV info)
— parcweb.parc.com (Intranet)

= Each site had 8 tasks
— Total 8x4sites=32 tasks
— Each task given a goal in the form of a question.
— Tasks were chosen:
= after we are familiar with the site
= 50-50 mixture of hard/easy.
— At least 50 users were assigned to each task.
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Procedure

Used remote version of WebLogger [Reeder et. al. 2001]
Received a URL and instructions.

= Performed the test at their leisure (and in situ).

= Could abandon a task, or continue at a later time.

= No search engines allowed (want to study navigation).

Each subject received 8 tasks across different sites (counter-
balanced for difficulty).

A button signifies the end of the task, record feedback.

Records: Time to handle each task, pages accessed,
keystrokes.

Lesson: Have users perform tasks as natural as possible.

parc.

Instrumentation: WeblLogger

(BEFORE-NAVIGATE (http://altavista.com/ ) 105.331s
(DOC-MOUSEMOVE (881 122 ) 105.431s
(NAVIGATE-COMPLETE (http://www.altavista.com/)105.632s
(EYETRACKER-SYNC (103 ) 106.242s
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(SCROLL-POSITION (0 0 759 1181 ) 106.853s
(DOC-MOUSEMOVE (874 123 ) 107.024s
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(CHAR 108.125s
(EYETRACKER-SYNC 108.245s
(DOC-KEYPRESS 108.446s
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Results
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= Data cleaning: any that used search engines, any
session that didn’'t go beyond the home page.

= Collected 1112 user sessions total. (avg=34.8
sessions/task, s.d.=8.7)

Lesson: Redundancy is key to guard
against problems. Be careful in
throwing away data.

parc.

User Traces

= Lesson: First step of analysis, get out the most
primitive tools like paper and pencil, and just
graph the data!
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Tell the true story of the data

Lesson: Now that you have some idea of
what the data tells you, see if it's right,
and tell the true story of the data (even if
it's not what you expected).

= Compare Visitation Distributions
— For each task, produce a user summary vector that
describes the frequency distribution of page visit over the
document space.
— For each task, ran Bloodhound and create bloodhound
predicted frequency distribution.

parc.

Freq. Distribution Comparison

Hit distribution comparison for Parcweb Expanded: taskib
T T
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Results

Corr. Yahoo HivInSite Parcweb
Coeff.

e S

Analysis

= Produced click streams that:
= Correlated strongly 1/3 of the time

= Moderately slightly less than 2/3 of the time
— Problem: we do not know a priori which third.
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Lessons Condensed

Hard to get data in the form that you want without
hard work.

Getting large amount of user data requires special
infrastructure.

Have users perform tasks as natural as possible.

Redundancy is key to guard against problems.
— Be careful in throwing away data.

Tell the true story of the data (even if it's not what
you expected).

Get the rawest data you can to verify your scientific
thinking.

— Eyes don't lie!

parc.
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Information Scent

No

ommccmccmee

Scent

Low Scent

Medium Scent

High Scent
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