TREC11 Web and Interactive Tracksat CSIRO

Nick Craswell'  David Hawking®  James Thon?
Trystan Upstill®  RossWilkinson*  Mingfang Wu'*

*Enterprise Search
“Technologies for Electronic Documents
CSIRO Mathematical and Information Sciences
{Nick.Craswell; David.Hawking; Ross.Wilkinson; Mingfang.Wu} @csiro.au

?School of Computer Science and Information Technology, RMIT University
jat@cs.rmit.edu.au

3Department of Computer Science, Australian National University
Trystan.Upstill @anu.edu.au

1. Overview

For the 2002 round of TREC, the CSIRO teams participated and completed runs in two tracks:
web and interactive.

This year's Web track participation was a preliminary exploration of forms of evidence which
might be useful for named page finding and topic digtillation. For this reason, we made heavy
use of evidence other than page content in our runs.

In the interactive track, we continue to focus on answer organization issues, aiming to investigate
the usefulness of the knowledge about “organizational structure” in organizing and delivering the
retrieved documents. For the collection of the US government (.gov domain) web documents, we
used their level two domain labels and their corresponding organization names to categorize the
retrieved documents. For example, documents from the "nih.gov" domain will be put into the
“National Institutes of Health (nih)" category. We compared this delivery method with the
traditional ranked list. The preliminary results indicate that subjects achieved a significantly
better performance with the category interface at the end of fifteen minutes search, however, there
is no significant difference between the two methods during the first five or ten minutes. The
category interface assisted subjects answer the more complex topics as time increases.

2. Theweb track

2.1. Topicdistillation
In topic distillation we used the following forms of evidence:

*  BM25 on content. Pages returned should be relevant. We indexed the .GOV corpus and
applied BM 25, sometimes with stemming sometimes without.

e BM25 on content and referring anchor text. An dternative to content-only BM25 is to
include referring anchor text words in the BM 25 cal culation (content and anchors).



* In-link counting and filtering. We expected pages with more in-links to be potentialy better
answers, and we differentiated between on-host and off-host links. We aso eliminated many
results on the grounds that they had insufficient in-links.

* URL length. We expected short URLSs to be better answersthan long URLS

*  BM25 score aggregation. We expected sites with many BM25-matching pages to be better
than those with few.

Table 1 reports the results for our topic distillation runs. Our (non-submitted) content-only
achieved better performance than any of the submitted runs that included “ distillation evidence”.

Table1l Runsfor topic distillation

Run P@10| BM25 content BM25 content In-link counting URL length| BM25
only and anchors | and filtering aggregation

csiro02tdl | 0.1000 y y y

csiro02td2 | 0.0714 y y

csiro02td3 | 0.0184 y y y y
csiro02td4 | 0.0184 y y y
csiro02td5 | 0.0939 y (stem) y y

csiro02unoff = 0.1959 y

In this year's topic distillation task, the focus on loca page content relevance (“BM25 content
only”) was probably too high for our non-content and aggregation methods to succeed (our
“digtillation evidence’). We expected most correct answers to be shalow URLs of sites
containing much useful content. In fact, correct answers were deeper, and our aggregation
method for finding sites rich with relevant information was actually quite harmful (runs 3 and 4).
The focus on page content is bourne out by the improvement in effectiveness achieved when we
apply simple BM25 in an unofficial run (csiro02unoff). To perform better in this year's task, we
should have put less (or no) emphasis on distillation evidence and far more emphasis on
relevance. However, we also believe that in some Web search situations, the distillation evidence
would be more important than it was in this year's task.

2.2. Named Page Finding
In our named page finding experiments we used the following forms of evidence:

e« BM25 on content and/or anchor text. We indexed the .GOV corpus and applied BM25 to
document content and to surrogate documents that contained all anchor text pointing to a
page. Stemming of query terms was also employed.

» ExtraTitle Weighting. To bias our results towards what we thought would be page naming
text we put further emphasis on document titles.

e PageRank. To see whether link recommendation could be used to improve results we
incorporated this link popularity measure [3].

Table 2 shows the results for the named page finding runs. The BM25 content-only submission
performed the best. We tried combining content evidence with anchor-text and PageRank but
both combinations harmed retrieval effectiveness.


mailto:P@10

Table2 Runsfor named page finding

Run ARR = S@10 BM25 Stemming Extra Title Small Crawl
Weighting PageRank

csiro02np0l | o573 077 Content

csiro02np02 | 9241 034 Anchor text

csiro02np03 | 0416  0.59 Content

csiro02np04 | 0318 051 CO”te”ttZ”X‘tj anchor

csiro02npl6 | 0307 0.49 CO”te”ttZ”X‘tj anchor y y

Prior to submission we generated 20 training queries and found content with extra title weighting
performed best. We expected page titles to be important evidence in named page finding,
however this appeared not to be the case — in fact extra title weighting for the TREC queries
appeared to reduce effectiveness (run 1 vs run 3). While there was some anchor text evidence
present for the query set (run 2) when we combined this evidence with content (runs 4 and 16)
results were noticeably worse than for the content-only run (run 1). PageRank harmed retrieval
effectiveness (run 16 vsrun 4).

3. Theinteractivetrack

On the Internet, the information source and its information provider not only indicates the quality
and credibility of the information, but also indicates the type and content of the information.
When people try to access information from an organization’s website, they very often try to
match their mental model about that organization with their information needs. They can usually
identify a few related departments in that organization, and search the information within these
departments.

We can consider the whole worldwide web as the web site of a globa organization with a
hierarchical structure. They could be categorized by their “functional departments’ corresponding
to their domain names. For example, the level one domain labels can categorize the documents
into government (.gov), university (.edu), military (.mil), and commercial (.com) etc. (In fact,
they should be the level two domain labels, with the level one label of .us) ; the level two domain
labdl can be used to further categorise the document with the first level domain labels.

In this year's interactive track, all documents in the collection are gathered from the US
government domain (.gov). Our test topics also cover various areas, such as government policy,
medicine/health and travel. To this collection and topic set, our intuition is to organize and
delivery the retrieved documents according to the US government functional (or departmental)
structure. We intend to use this dynamically generated organizational structure to organize the
distributed documents retrieved from the web, and guide users to focus their attentions on the
information sources and/or information providers. We hypothesized that this structure (called
categorization structure) would serve as a better guide for a user to locate relevant (and
authoritative) information than the traditional ranked list, thus improving the user’s performance
with the search tasks.

3.1. Experimental setting

3.1.1. Deliveryinterfaces

The Panoptic [1,2] is used as the back-end search engine in both delivery methods. In the
categorization delivery method, the categoriser classifies the retrieved documents according to the



level two domain labels. Each category label is obtained by expanding the domain label into its
owner's organizational name through the “whois’ server (http://www.whois.nic.gov). For
example, al documents from the "nih.gov" domain will be put into the "National Institutes of
Health" category. The documentsin a category are ranked according to their original rank in the
returned ranked list, and the categories are ranked according to the origina rank of the first
document of each category. The category interface shows the first category by default.

The interfaces for the two different delivery methods are shown in Figure 1 and Figure 2. We
have been trying to keep the two interfaces as consistent as possible, differing only in their
presentation of the alternate structures. Both interfaces are divided into three (invisible) frames:
the top frame shows the current search topic and provides three buttons for the subjects to save
answer and move on to the next topic. The middle frame is the query area that has a query box
and information on query word matching. The bottom frame is the result area that shows either
the ranked list or the categorized result.

w.ted.cmis.csiro.au/percy 1 ftrect 1 /panSearchFrame.cqi?userid=21&seqno=1&stype=1&qno=12& ternet | _ o) x|
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Address I§I htkp: {fumy. ted . crois. csivo, aufper o frecl 1 fpanSearchFrame. cgituserid=2 1 Bseqno=18stype=1&qno=12&start_rank=18query=Fflo+shat j @GD ‘ Links **

Save Answer Show Saved Answer Next Topic

Taopic: Find three categories ofpeaple who should or should not get a flu shoi and why. (This is an example topicl)

Query: [iushot Search

[Query: flu shot -- Documents: 594 fully matching plus 9225 partially matching, ]

1. [G35-36-2058099] Veterans' Healthy Living Fall 2000 - Flu Shots

... Letter from the Director Flu shots Hepatitis C Prostate Cancer Osteoporosis Presceiption Benefits Financial Means Test Conunity Calendar Back to Newsletters The flu season is
almost upon us Influenza of fluds a coldlike upper respiratory infection but unlike most ... but unlike most colds the flu causes fever muscle aches and diziness It canlead to more serious
infections such as pneuonia and even death In New England flu outbreaks tend to ocour between November and March What s your .. Hete s how Get a flu shot every year The focus is
ol prevention says Nugse Practitioner Jill Edwards of VA Connecticut Getting imunized for flu is important Fiem Manager B N Rose Cocciaro adds The best chance against the ..
hittpodhwew wisnl med va gowinews/wellness/Fall00f2 htm - 1k - - Last Modified: 3 oct 2000

2. www.cdo.goviin/FlupubsFactsOnFluFlyer-2eolor pdf

Facts on FLUSHOTS THE FLUIS more than the sniffles It s coughing It s fewer It 5 aching And it can lead How much do you really know about the flu to pneumonia In fact Don £ fall
for . the myths complications from the flukill more than 20 000 Americans each year The shot can give you the flu and cause more than Flu vaccines are made from killed influenza viruses
These FALSE 100000 t0 be cannot . be cannot. give you the flu hospitatized The best protection you can get Even if [ get. 2 flu shot | can still gat the flu and give is a flu shot This can
happen but the flu shet usually .
hittpedfearw.cde.govw/nipFhy'pubsFactsOnFluFlyer- 2colorpdf - 1k - - Last Modified: 2 jan 2002

3. www.cdc.gowinip/Flu/pubs/FactsOnFluFlyer-bw. pdf

... Facts on FLUSHOTS THE FLUIS mote than the sniffles It s coughing [t s fewer It s aching And it can lead How much do you really know about the fluto pneumonda In fact Don t fall
for .. the myths complications from the flu kill more than 20 000 Americans each year The shot can give you the flu and cause more than Flu vaccines are made from killed influenza viruses
These FALZE 100000 to be cannot .. be cannot give you the flu hospitatized The best protection you ean get Even if ] get o flu shot ] can still get the flu and give is a flu shot This can
happen but the flu shot usually .

hitp-ffwww cds. gov/mip/Fhupubs/FastsOnFluFlyer-bw paf - 1k - - Last Modified: 2 jan 2002

4, [G04-32-1166377] Wational Institate on Aging - What to Do About the Flu

What to Do Aot the Flu Each winter millions of people suffer from the flu a highly sontagious infection It spreads easily from person to person mainly when an infested person
coughs or sneezes Flu the short name for influenza . and middle aged people However flu can e lifs threatening in oider adults and in people of any age who hawe chronic ifinesses such
as diabetes or heart lung or kidney diseases Can Flu Be Prevented A flu shot can .. your chances of getting the flu Much of the illness and death caused by flu can be prevented by a
yearly flushot The cost of the flu shot is coversd by Medicare Many private health insurance plans also pay .
hittp:dipr aoa govlana/pagesfagepages/fuhtml - 1k- - Last Modified: 13 oct 2000

-
5] [ emenes

Figurel Interfacefor ranked list delivery
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B Orcanized by Domain Facts on FLU SHOTS THE FLUIS more than the sniffles It s coughing It s fever It s aching And it can lead How nuch do you really know
& ¥ about the flu to pnsumonia In fact Don t fall for .. the myths complications from the flu kill more than 30 000 Americans each year The shot can
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i D of Vetorans Affsits () 3oy the flu hospitalized The best protection 7ou can get Even if ] get a flu shot can still gat the flu and give is a flu shot This can happen but
the flu shot usually
&L Centers for Disease Control http: e cde. gownip/Flwpubs/F actsOnFluFlyer-Zeolorpdf - 1k - - Last Modified: 2 jan 2002
and Prevention (25)
L 2 wwrw. cde. gownipFlpubsFacts OnFluFlver-bw. pdf
@ HHE. Adninistration on 4 Facts on FLU SHOTS THE FLUIS more than the sniffles [t s coughing It s fever It s aching And it can lsad How much do you tsally know
about the flu to pneumonia In fact Don t fall for .. the myths complications from the flu kill more than 30 000 Americans each year The shot can
B USSenate () give you the flu and eause more than Flu waccines are made from killed influenza viruses These FALSE 100 000 to be cannot .. be cannot give
you the flu hospitalized The best protection you can get Even if] get o flu shot] can still get the flu and give is o flu shot This can happen but
B State of Califomia (%) the flushot usually .
Dttp:fwww cde gov/aipFlwpubs/F actsOnFuFlyer-bw pdf - 1k - - Last Modified: 2 jan 3002
B8 HHS. Health Core Financing
Administration (4) 3 [G18-57-1762100] CDC-Influenza
.. Information 2001 2002 Influenza Vaccine Flu Shot Much of the illness and death caused by the flu can be prevented by a yearly flushot
B Agency for Healtheare Research Feople in high risk groups and people who are in close contact with those at ... high risk should get a flu shot every year Vaccine Information
and Quality (1) for Specific Groups General Population Getting & Flu Shot in 1976 £ flu shot can be given to anyone who wants to avoid the flu persons 6
months of .. services should consider getting a flushot so that those services are not disrupted during a flu outbreak Pregnant Women
B8 Socisl Secusity & dministratinn Pregnancy can increase the risk for complications from the flu and pregnant women are moze likely to be hospitalized fram ..
hitp:ifwww ede gow/neidodidiseases/lufluvac him - k- - Last Modified: 12 jan 3002
B State of Washington (14)
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benefit from a flu shot But some peogls have & be ons greatsr . they should gt tha first flu of the first shots availabls Talk to your health care
BB Agency for Healthoare Ressarch provider Yo could be one of them to get a flu shot TAKE CONTROL A sk for your shot today DELORIS AGE 72 ACTIVE SENIOR . or alder
and Quality (3) o get the flu Ta keep your good health get your shot now BOB AGE 45 HAS HEART DISEASE Do you have Vou may look and fael strong
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Figure2 Interfacefor domain category delivery

3.1.2. Experimental procedures

During the experiment, all subjects are asked to follow the following procedures.

Subjects filled in the pre-search questionnaire about their demographic information and their
search experience.

Subjects were then shown the two experimental interfaces, and were free to ask any question
related to the use of the two interfaces.

Subjects were assigned to the experimental design that was used by all participant groups in
the interactive track. In this experimental design, subjects searched four topics on each
interface, the sequence of interface and topics varied among subjects. A complete such a
design requires a group of 16 subjects.

Prior to each interface, subjects had hands-on practice with an example topic, and got familiar
with each interface.

Prior to each interface, the query “information retrieval” was issued by the corresponding
system automatically to calibrate the difference between two systems response time.
Subjects were asked to click the “Next Topic” when they saw the search result appeared. The
average response times are 6.8 seconds for the ranked list interface and 8.3 seconds for the
category interface.

Prior to the search of each topic, subjects were required to fill in a pre-search questionnaire
about their familiarity with the topic. After the search of the topic, subjects filled in a post-
search about their experience of that particular search topic.

Subjectsfilled in a post-system questionnaire after each interface.



» Subjectsfilled in an exit questionnaire in the end of the experiment.

At any time during a topic search, subjects could move on to the next topic whenever they found
the required answer and were satisfied with what they have found. We encouraged our subjects to
find answers to atopic within ten minutes, however they could have an extra five minutesin case
they could not find the required answer in the first ten minutes and want to continue their search.

Transaction logging, questionnaire, and screen recording are the main methods to collect data.
During each search session, every significant event - such as document read, the instance saved
and the supporting source document and the query sent - was automatically captured.
Questionnaires were those common to all participant groups in the interactive track. Screen dump
is used to capture the search process for further detailed analysis.

3.1.3. Subjects

All our sixteen subjects were university students. These subjects came from various backgrounds,
such as computer science, media study, law and mechanical engineering. Of the sixteen subjects,
fourteen are male and two are female. Fifteen of them are in the age group 18-27 years, only one
is in the age group 38-47 years. Table 3 lists subjects’ responses to the selected questions from
the pre-search question (all are on 7-point Likert scale). From the table, we can see that our
subjects search the web very often (Q1, mean=5.81), can usualy find what they are looking for
(Q5, mean=5.38), and generally regard themselves as experienced searcher (Q10, mean=4.73).
These subjects very often search for information related to assignments (Q8-1, mean=5.38) and
entertainment (Q8-6, mean=5.19), while search less on shopping (Q8-2, mean=3.19), government
policy (Q8-5, mean=3.06), and traveling (Q8-3, mean=2.94), and least on medical/health (Q8-4,
mean=1.94). Comparatively, subjects use the search box (Q6, mean=5.19) more often than
browsing mechanism (Q7, mean=4.06).

Table 3 The selected qu&stionéﬂfrom the pre-search questionnaire.
QL | Q5 | Q6 Q7 | Q81 Q82 |Q8 | Q8 |Q85 |Q86 | Q10 | Q11
3 4
Mean | 581 | 538 | 519 |406 |538 |319 | 294 194|306 |519 |473 |453
Std 105 1096 | 183 |198 | 109 |164 |106 |118 |165 |142 |134 161

3.2. Evaluation

3.2.1. Performance with two interfaces

The effectiveness of the two interfaces is measured by the success rate: the ratio of the correctly
saved instances. There are two types of topics in this year's interactive track. Type | topic is
“find X instance of ..."”. Type |l topic is “find a website that is a good resource on Y”. For the
topics of type | (topic 1, 2, 4, 5 and 6), each instance correctly identified and supported by a
document will be given a score 1/n, where n is the number of required instances for the search
topic. Type |l topic can be regarded as a special case of the type | where the required instance is
1. So for the topics of type |l (topic 3, 7 and 8), the scoreis binary: 1 - for the correctly identified
website, and 0 — for awebsite that does not give information on the topic. (A 5- or 7- point Likert
scale could be used to judge the degree of “goodness’ of the saved website. However, this kind of
judgement might be too subjective to reach consistence. So we adopted the binary score.)

Table 4 shows the subjects search performance at three period cut-off - after five minutes, ten
minutes, and fifteen minutes. On the average, the performance with the category interface is

! Questions are listed in the Appendix I. All responses are on a 7-point Likert scale.



lower than that with the ranked list interface at the end of the five minutes, higher than the
ranked list interface a the end of the ten minutes, and significantly outperform the ranked list
interface at the end of fifteen minutes. (two tailed, paired t-text)

Table4 Subjects search performance per topic at three period cut-off

Topics 1 2 3 4 5 6 7 8 Mean | Std | p<

5Min | List | 038 | 0.08 | 0.75 | 044 | 042 | 021 | 0.13 | 063 | 0.38 | 0.24 | 0.26
Cate | 0.38 | 0.04 | 063 | 0.22 | 0.25 | 042 | 0.00 | 0.63 | 0.32 | 0.24
10Min | List | 0.38 | 0.25 | 1.00 | 0.75 | 0.79 | 042 | 0.38 | 0.88 | 061 | 0.28 | 0.48
Cate | 0.58 | 0.33 | 1.00 | 053 | 1.00 | 0.63 | 0.25 | 0.88 | 0.65 | 0.29
15Min | List | 0.38 | 0.54 | 1.00 | 0.84 [ 0.92 | 0.50 | 0.50 | 0.88 | 0.69 | 0.24 | 0.05
Cate | 0.75 | 0.63 | 1.00 | 0.75 | 1.00 | 0.88 | 0.63 | 1.00 | 0.83 | 0.16

Before the search of each topic, subjects were asked about their level of familiarity with the topic
on a 7-point Likert scale. On the average, our subjects have low familiarity with all topics
(Ranked list: Mean = 2.14, Std = 0.70; Category: Mean = 2.19, Std = 0.72). Although the
correlation between the success rate with the ranked list and the familiarity (r = 0.51) is higher
than the correlation between the success rate with category and the familiarity (r = -0.0004),
nevertheless, neither of the correlations is significant.

Figure 3 shows the breakdown of the success rate according to the sessions in which a question is

either “not answered”, “ partially answered”, or “completely answered” at three cut-off periods.

At the end of the first five minutes cut-off period, the number of “not answered” sessions with the
category interface is more than the number of those with the ranked list interface. However, with
the increase in time spent, the number of “not answered” sessions with the category interface
decreases, although the difference is not significant at each cut-off period.

[l the ranked listinterface

the category interface

The averge number of sessions
w
L

5Min  10Min 15Min 5Min  10Min 15Min 5Min  10Min 15Min
Not Answered Partially Answered Completely Answered

Figure3 Thecompleteness of the saved answers

At the end of each cut-off period, the number of “partially answered” session with the category
interface is always less than the number of those with the ranked list interface, athough the
difference is not significant either.

At the first cut-off period, subjects have less “completely answered” sessions with the category
interface than that with the ranked list interface (not significant). However, at the second and



third cut-off period, subjects have significantly more “completely answered” sessions using the
category interface (p < 0.05 at tenth minute, and p < 0.01 at the fifteenth minute). Looking at
topic by topic a the fifteenth minute, the category interface is performing better for 7 out of 8
topics. In the only exceptional topic — the topic 3, the two interfaces performed the same with the
same number of “completely answered” sessions). For the topics 1, 2, and 6, the number of
“completely answered” sessions with the category interface is twice that with ranked list
interface. Herethe topics 1, 2 and 6 are al of the typel.

We had assumed that the type | topics might need to gather instances from multiple documents,
but thisis not always the case — sometimes a document may contain enough information to cover
all required instances. Table 5 shows the distribution of the * completely answered” sessions from
either the multiple documents or one document only. In four out of five such type | topics, there
are more sessions with the category interface in which the saved answers come from multiple
documents.

Table5 The source of the complete answers

(M: from multiple documents; O: from one document only)

Topic 1 2 4 5 6
M|OM|[O|IM|O|M|O|M|O

List 0 |3|]0 2|2 2|1 |6]2 |1

Cate |1 |52 |22 |3 |3 |55 ]1

3.2.2. Subject’seffort

The subject’s effort for getting an answer is measured by the time, the number of documents read,
and the number of queries sent in order to get a complete answer or reach the end the session.

Table 6 shows the average time spent in order to get a complete answer by the two quickest
subjects using each interfaces. On the average, the quickest two subjects using the category
interface took less time than the quickest two using the list interface, but the difference is not
significant here. If we look topic by topic, the two subjects are quicker using the category
interface only for three topics —the topic 1, 2 and 4; there three topics are of typel.

Table6 Theaveragetime spent to get a complete answer by the two quickest subjects.
Topic |1 2 3 4 5 6 7 8 M ean
List 4.03 1285 | 0.75 6.59 2.01 6.08 4.55 1.32 4,77
Cate 354 9.03 2.68 4.36 3.93 6.24 5.82 1.44 4.61

Table 7 shows the interaction between the subject and the interface. On the average, subjects read
more documents with the category interface (Mean=4.81) than with the ranked list interface
(Mean=4.74), but sent less queries with the category interface (Mean=3.0) than with the ranked
list interface (Mean=3.54). This indicate that the ranked list interface may encourage subjects to
rephrase queries, while the category interface may encourage subjects to browse the answer
structure, thus read more documents.

Usually subjects read and saved documents high in rank from the ranked list interface - the
average rank of the read and saved documents is 4.97 and 4.87 respectively. While the average
rank of the read and saved documents from the category interface is 19.10 and 16.5 respectively.
This may indicate that the category interface may be able to bring relevant (or related) documents
in a category; these documents may scatter in the ranked list, while a subject may not go that far
to get that relevant document with the ranked list interface.



Table7 Subject-interfaceinteraction

Mean Std P < (2tail t-
test)
Number of documentsread List 4.74 2.52 NS
Category 4.81 1.54
Number of queries List 3.54 1.93 NS
Category 3.00 1.39
Theranking of theread List 4.97 2.05 0.0007
documents
Category 19.10 7.94
Theranking of the saved List 4.87 2.62 0.04
documents
Category 16.5 14.32

3.2.3. Subject’ s satisfaction

After the search of each topic, subjects filled in a post-search questionnaire that was to get the
subject’ s satisfaction of that particular search topic. Table 8 shows the subjects’ response to each
guestion. For all questions, the average response from the subjects using category interface is
lower than that from the subjects using the ranked list interface, although no significant difference
is found between the two interfaces for any questions.

We checked the correlation between the each question and the success rate, significant positive
correlation is found only between the PS3 (satisfaction) and the success rate (in both interfaces, r
=0.69, dgnificance at 0.05). That may be truism: if subjects saved more answers, they are getting
more satisfied.

Table8 Subjects responseto the post-search questionnaire

PSl(easy to | PS2(east to | PS3 P4 PS5 PS6
start) sear ch) (familiarity) | (timeliness) | (knowledge | (learn
helped?) something
new)
List 4.59 4.24 4.49 5.22 222 4.13
Cate 411 3.97 4.25 4.19 2.19 3.69

In the exit questionnaire, when the subjects were asked about which of the systems they like the
best overall, 11 subjects chose the category interface, 3 subjects chose ranked list interface, while
the remaining 2 thinking there is no difference between the two interfaces.

3.3. Discussion

Our experimental results indicate that the users may be able to find the answer quicker with the
ranked list interface for those easy search tasks where the search engine is able to bring the
relevant documents on the top of the ranked list. However, for more complicated tasks where an
answer is to be synthesized from multiple documents, and those documents are scattered along
the ranked list, the user may perform better with the category interface. This performance is
achieved by spending longer reading or browsing time. This time issue might be related to the
categorization structure itself: the current one-level flat structure may not be very clear to the
subjects. It could be enhanced by having a multi-level hierarchical structure closely reflecting the
US governmental structure.
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5. Appendix

5.1. Selected responsesfrom the pre-search questionnaire

Q1: How much experience have you had searching with WWW search engine?

Q5: When | search the WWW, | can usually find what | am looking for.

Q6: | aways use the query box — keeping rephrase my queries until | find the right information.
Q7: | dways browse web directory (e.g. Y ahoo subject directory, etc) to get the information.

Q8-1: How often do you conduct searching for information about assignment/work related
project?

Q8-2: How often do you conduct searching for information about shopping?

Q8-3: How often do you conduct searching for information about traveling?

Q8-4: How often do you conduct searching for information about medical/health?
Q8-5: How often do you conduct searching for information about government policy?
Q8-6: How often do you conduct searching for information about entertainment?
Q10: Please indicate your level of expertise with searching. (Novice(1).....Expert(7)).

Q11: Overall, for how many years have you been doing online searching? years.

5.2. Post-search questionnaire

PS1: Wasit easy to get started on this search?

PS2: Wasiit easy to do the search on this topic?

PS3: Are you satisfied with your search results?

PS4: Did you have enough time to do an effective search?

PS5: Did your previous knowledge help you with your search?

PS6: Have you learned anything new about the topic during your search?
(All above questions on a seven-point Likert scale.)
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