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1. Introduction

This year, CSIRO teams participated all three tasks of the web track: automatic topic distillation task,
home/named page finding task and interactive topic distillation task. This paper describes our approaches,
experiments and results. The following section describes our experiments in the two automatic tasks, and
Section 3 describes our experiment inthe interactive task.

2. Theweb track

CSIRO submitted a total of 10 runs to the noninteractive portion of the 2003 Web Track - 5 runs for
home/named page finding and 5 runs for Topic Distillation. The runs are labeled csiroO3[TY PE][RUNID],
where TYPE is™ ki" for known item runs and “"td" for topic distillation runs.

This year we focused on tuning Okapi BM 25 and Web evidence parameters. Our home/named page finding
submissions use tunings computed for both home and named page finding, and evaluate two run
combination methods. Our topic distillation submissions are tuned for home page finding only and test
whether the Web evidence evaluated is useful, and whether the use of stemming improves performance.

We did not incorporate PageRank or simple indegree tis year because of previously observed poor
performance for named page finding and homepage finding. Instead our query-independent Web evidence
included URL length and two important sub-types of indegree (off-site and orn-site).

Throughout our experiments we tuned Okapi BM25 (through the k; and b parameters), anchor-text
weighting and other query independent Web evidence. The parameters were tuned using a hill climbing
agorithm, with complete exploration of 2 parameters at atime, on a grid computer consiging of cluster of
20 dual processor Intel X eon machines.

2.1. Home/named page finding

We submitted runs based on three tunings (for a home page task, a named page task and both at the same
time), and evaluated two combination methods. We trained using last year's .GOV named page finding
query/result set, and using a home page finding training set derived from afirst.gov .GOV resource listing.

We submitted runs tuned for both home page and named page finding at the same time (csiro03ki01), tuned
for named page finding only (csiro03ki02) and tuned for home page finding only (csiro03ki03). We aso
submitted two combinations of these runs. The first was an interleaved run (csiro03kiO4 -- interleaving
csiro03ki02 and csiro03ki03), and the second a run that summed scores achieved in both rankings
(csiro03ki05). A summary of our home/named page finding submissions, and their retrieval effectivenessis
presented in Table 1.



Table 1. Home/hamed page submissions summary. To aid our understanding of retrieval
performance we computed ARR for home pages only "ARR (HP)" and named pages only “ARR
(NP)." Wealso computed a further run post-hoc (csiro03kins)

Run Description ARR S@10 (%) ARR(HP) | ARR(NP)
csiro03kiol Tuned for HP and NP 0.692 83.7 0.815 0.569
csiro03ki02 | Tuned for HP 0.603 71.7 0.774 0.432
csiro03kio3 | Tuned for NP 0.702 84 0.755 0.649
csiro03kio4 HP and NP tunings 0.667 86.3 0.801 0.532
interleaved (HP then NP)
wi/g.class

csiro03kios HP and NP tunings 0.699 81 0.812 0.586
combined

csiro03kins HP and NP tunings 0.717 87 0.781 0.651
interleaved (NP then HP)

Our results show that tuning specifically for the home page finding task significantly harmed our named
page retrieva effectiveness (csiro0O3ki02 vs csiro03ki03). Our highest ARR was achieved using the NP-
only tuning, whilst the best S@10 used interleaved lists from HP and NP tunings. The results report that an
overemphasis on home page finding evidence can hinder named page searches.

The run with the highest S@10 (csiro03ki04) interleaved the csiro03ki02 and csiro03ki03 runs (i.e. top HP,
top NP, second HP, second NP etc.). To improve early precision, if we encountered a keyword that strongly
indicated a named page query' was occurring we led with the top NP, rather then the top HP result. From
further post-hoc evaluations (see csiro03kins) we determined that leading with NP rather than HP would
have further improved precision (achieving an ARR improvement of 0.717). In summary, interleaving HP
then NP without query classification achieves an ARR of 0.646. Interleaving HP then NP with swapping if
query appears to be a named page query achieves an ARR of 0.667. Finally, interleaving NP then HP
without query classification achieves 0.717.

We could not find asingle tuning that is equally useful for each type of query. This raises interesting query
classification, or further combination of evidence questions. A superior classifier may well have taken into
account other evidence, such as query length, while a better combination may have taken into account the
strength of the home page evidence (and only led with a homepage result if it was sufficiently strong).

There are some limitations inherent in the training sets we used for tuning. The set of home pages was
taken from a.GOV portal, which may inadvertently have favoured prestigious, or larger and more popular
home pages. Further, last year some of the named pages were infact home pages, whereas this year there
was a distinction made between named pages and home pages. Our named page tuning was therefore based
on amixed query set with asmaller ratio of home pages. This may have dightly biased our training towards
home page queries.

2.2. Topic Digtillation

Our Topic Digtillation runs were based on the home page tunings built for the home/named page task. The
run results are presented in Table 2.

! Query terms were selected from last years query set and included terms such as “*"page”, "form" and
"2000""



Table 2: Topic digtillation submissions summary. Post-hoc we computed a run based using the name
page tunings (csiro03tdns)

Run Description Average R-Prec
csiro03td0l | Tyned for HP 0.1438
csiro03tdoz Tuned for HP without query-ind. hyperlink evidence 0.1162
csiro03td03 Tuned for HP with stemming 0.1636
csiro03tdo4 Tuned for HP without anchor evidence 0.0988
csiro03td05 Tuned for HP with “normal” bm?25 tuning (k;=2, b=0.75) 0.1217
csiro03tdns Tuned for NP 0.1166

Our kest run (csiro03td03) used the home page tuning and incorporated stemming. When removing
hyperlink evidence (i.e. csiro03td02 and csiro03td04) we observed a decrease in retrieval performance.
Likewise, we observed a 2% decrease in performance when using standard tunings for Okapi BM25
(csiro03tdO1 vs csiro03td05). Post-hoc we computed a new run based on the named page finding tunings
used in our home/named page finding submission (csiro03tdns), this tuning reduced the Avg RPrec to
0.1166.

The results from the topic distillation task appear to support the notion that our home page training set
favored prominent resources (an advantage for Topic Distillation). Further, our results illustrate the
usefulness of web evidence, and stemming, when addressing Topic Distillation.

3. Thelnteractive Sub-track

In this year's interactive sub-track, searchers were asked to construct a resource list that covers al major
aspects of abroad topic through interaction with an information access system. Similar to that in automatic
topic distillation task [1], a key resource page is defined as amain page of awebsitewhichis:

1. principally devoted to the topic,
2. providing credible information on the topic, and
3. not part of alarger site aso devoted to the same topic.

Take the topic “adoption procedures’ and the website <http://www.courtinfo.ca.gov/> as an example, the
main page that meets the above requirements is <http://www.courtinfo.ca.gov/shelfhel p/family/adlption/>,
al the pages referring to this page or referred to by this page would fail one of the above conditions.

To assess whether a web page is a key resource page, a searcher needs to make the following judgments
about the page:

1) Isit relevant?

2) Doesit have the right scope? (Isit too broad or too narrow cormpared with that of other relevant
pages from the same site?)

In the interactive track, searchers were also asked to make one more judgment:
3) Doesit cover adifferent aspect from the previous saved web pages?

The traditional ranked list provides users with a set of entry points to their corresponding websites, then
users have to browse each website to decide whether the entry point is the main page, or if not, whether
thereis a page within the site could be the main page. The above three tasks (especidly thetask 2 and 3 are
not explicitly supported by thiskind of delivery interface.

We aimed to investigate the effectiveness of atask tailored delivery method to assist searchers in making
the above three judgment tasks. Our hypothesis was that searchers would have a better performance on the



assigned tasks by using the interface designed to support the above judgment tasks than the interface with a
ranked list of pages produced by the Panoptic topic distillation engine.

4. Experimental setting

4.1.1. Delivery interfaces

Panoptic topic ditillation engine is used as the backend search engine for both interfaces. To concentrate
on the comparison of the two delivery interfaces, we decided to fix the query for all topics and for al
searchers, i.e. searchers were restricted to explore the same set of retrieved documents. The queries were
optimized to return shallow pages from a web site and make sure the precision at top ten returned
documentsis not too low.

The baseline interface (called PanUser), was the delivery interface from the Panoptic topic distillation
engine. As shown in Figure 1, this interface provides searchers with a ranked list of top 100 potential
relevant key resource pages in five consecutive pages, with each page showing the titles and summaries of
20 documents.

) Show saved URL(s)
Topic 9: adoption procedures

Search Task: To construct a resource list for those people who want to adopt a cluld. Please try to find and save s Tref
those main pages pointing to websites that together should cover all major aspects on adoption. &l

(KN}

[Info: The top 100 entry points are retrieved.]

1. [G37-99-277127310.5. Embasey in Nicaragua - International Adoption, Micaragua

20520 May 24 1999 Internartional Adoption Availability Of Children For Hicaraguan Adoption Residence Authentication Of Adoption & gencies And Time Travel Of The
Nicaraguan Embassy And Consulate In U Scheduling Appointment With U & Consular What Documents To Bring With You ... law allows only for the adoption of children
by MNicaraguan citizens or petmanent residents of Micaragua In very limited situations in the past a few sxceptions to the requirement that adoptive parents be Mational
Citizens oz Permanent Residents of Nicaragua ... Go to Top 4 Nicaraguan adoptien authority The FONIF Fondo Hicaraguense Para la Ninez ¥ la Familia is the Government
of Micaragua institwtion responsible for adoptions NICARAGUAN ADCOPTIONS PROCEDURES The child must be sither orphaned or abandoned to qualify for ...
gov cgiturl=usembassy state g safmwrwhadpt htmi - 1k - 20 aug 2001

2. [G30-62-3773087 o
or orders or any A dministrative Procedure Act R 3 49 930 et seq fees Editor s Note The following Act is the finished version of the T Rulemaking means the process

employed by an APA stored in the House of ... the procedures for Title 49 adoption of niles and of emergency niles as provided in R 3 STATE ADMINISTRATION 49 953

shall also apply to adeption of fees The fact that a Chapter 13 A dministrative Procedure statement of policy or . applied to a specific set Procedure Act and may be cited

ag the A dministrative of facts involved does not render the same a nile within this Procedure Act definition or constitute specific adoption thereof by the Added by Acts

1922

gov. egitutl=wune laconne ctions la. goviostfapa pdf - 1k- 13 mar 2001

3, [G05-11-3787115

.. FEDERAL RULER OF CIVIL PROCEDURE WITH FORMSE DECEMEER. 1 2000 E PLURIBU UNUM 3 Printed for the use of THE COMMITTEE ON THE JUDICIARY
HOUSE OF REPRESENTATIVES FEDERAL RULES OF CIVIL PROCEDURE Diecember 1 2000 106TH CONGRESS COMMITTEE PRINT Mo .. Session FEDERAL RULES
QF CIVIL PROCEDURE WITH FORM?Z DECEMEER 1 2000 E PLURIEU UNUM 2 Prnted for the use of THE COMMITTEE ON THE JUDICIARY HOURE OF
REPRESENTATIVES U 3 GOVERNMENT PRINTING OFFICE WASHINGTON 2000 For sale by the U ... the Federal Rules of Civil Procedure to gether with forms as
amended to December 1 2000 The rules and forms have been promulgated and smended by the United States Supreme Court pursuant 1o law and further amended by Acts
of ..

gov cgiturl=vw sdd uscourts gow/dacs/civproc paf- 1k - @ oet 2001

4. [G21-11-2287170]A dministrative Procedure Act - Table of Contents

Administrative Procedure & ct Government Code Title 2 Division 3 Part 1 Includes changes through 1999 legislative session Table of Contents CHAPTER 4 Office of
Administrative Hearings ARTICLE General Provisions 11370 Citation of Chapters 33 4 and 5 113701 .. Conduct of procesdings under A dministrative Procedure Act
11373 3 Fagilities and support personnel for review committes panel ARTICLE State Agency Reports and Farms Appeals 11330 Appeal filed by business THAPTER 45
ADMINISTRATIVE ADIUDICATION GENERAL PROVISIONS ARTICLE Preliminary Provisions 11400 .. Preliminary Provisions 11400 & dministrative Procedure Act
References Lo superceded pravisions 11400 10 Operative date of chapter 11400 20 Adoption of interim or permanant. regulations 11400 21 Adoption of interim or permanent,
regulations ARTICLE Definitions 11405 10 Definitions to govesn constriction ..
gov.cgitul=www 0ah dgs.ca gowLaws/ AP AMIIHTML table htm - 1k - 27 feb 2001

5. [G02-40-1163517]3an Diege Supetior Court - JOCF Breast Implant - Docutment test frame

NOTICE RE COORDINATION AND vs ADOPTION OF MASTER COMPLAINT Defendants PLAINTIFF COMPLAINS OF THE DEFENDANTS AND EACH OF THEM
AZ FOLLOW? 1 Plaintiff refers to and incorporates herein by reference that certain Master Complaint filed in IN RE COORDINATED BREAST ... pursuant to Code of Civil
Procedure Section 404 et seq and inclusion in Judicial Council Coordination Proceeding Mo 2754 now pending hefors the Honorable Robert T O Neill ludge of the Superior
Court of the State of California for the ... pursuant to Code of Civil Procedure Section 404 4 and by order of the coordination court this action is ordered stayed except for
procesdings relating to coordination until such time as the coordination cowt orders otherwise DATED 1993 Attoreys for ..
gov.cgiturl=vw. sandie go.courts.ca govisuperiortic/_frmbrt html - 1k - 20 jul 1959

Figurel. Thedéelivery interfacefrom the Panoptic




To validate our hypothesis, we designed a test interface (called PanUserPlus) which explicitly supports
searchers first two assessment tasks by providing two types of interfaces. the site summary and the
sitemap.

1. The site summary (Figure 2): The top 100 retrieved pages (from Panoptic topic distillation engine) were
firstly grouped according to their corresponding departments (organizationa structure), and then further
sub-divided into their secondary business units (websites). Each of websites was represented by using the
titles of the top three most relevant pages. The summary of a document was not shown directly in this
interface, instead, a “Summary” icon was placed next to each title. If a searcher wanted to read the
summary of adocument, he/she could hover the mouse over the “ Summary” icon, a pop-up window would
appear next to the icon to show the summary. The content of this summary is the same as that for the same
document in the PanUser interface.

We expected that the grouping mechanism in this interface would aso support the third judgment task
implicitly — the websites of different departments (or different sectors of the same department) would
provide different but corresponding perspectives on the searched topic.

2. The sitemap (ref: Figure 3): After a searcher entered a web site, a hierarchical sitemap was provided to
support the second judgment. The same query was used to retrieve the top 100 documents from just that
site. The sitemap provided an outline view of the distribution of these retrieved pages according to the
directory structure of the website. By using this sitemap, the searcher would be able to see the distribution
of retrieved pages above or under the current directory, and to have an overview of the location of current
page in the whole site.

Therefore, our hypothesis could be rephrased more specifically as that searcher may perform the topic
digtillation task better with the PanUserPlus interface than with the PanUser interface.

. Show saved URL(s)
Topic 9: adoption procedures

Search Task: To construct a resource list for those people who want to adopt a child. Please try to find and sawe
those main pages pointing to websites that together sheould cover all major aspects on adeption. MI

(CIEN}

[Info: The tep 100 retrieved entry points are grouped under their corresponding departments. Under each department, a maximum of three potential
entry points are provided for each website. Clicking on any of these entry points will lead you to the corresponding website. ]

1 TUnited States Department of State
o 1.2 Embassy in Micaragua - International Adoption, Micaragua  (usembassy. state. gowimanaguarwwwhadpt. html) [Summary |

AMERICAN CTTIZEN SERVICES 2080  (usembassy.state. govinaharuwh2090. himl) L

International Adoptions  (travel state. gowint'ladoption html)

Egvpt- International Adoption  (travel state. gowfadoption_egypt. himl)
Nicaragua International Adoption  (travel. state. gow'adoption_nicaragua. html)
more ...

2 State of Louisiana
o or orders or any Administrative Procedure Act B 549 950 et seq fees Editor s Mote The following Act
(www laconnections la govfostfapa pdf)

3 Administrative Office of the 1.5, Courts
s FEDERAL RULES OF CTVIL PROCEDURE WITH FOEMS DECEMEER. 1 2000 E PLUEIET UNUN £ Printed for the use of THE

(www.sdd.uscourts. gow/docsicivproc. pdf)

e EULE 11 RULES OF PROCEDURE SCOPE OF THESE RULES a The following Fules supplement the Federal Rules of Ciwil
(pacer njd uscourts. gowinjdoflesdrules htrm)

Eule 1.18 -- Procedure for Enacting Additions or Amendments to the Rules of Practice for the District of Arizona
(www.azd uscourts. gowlazd/courtinfonsfc 52 148 1£299060725663d005907c3/29234 2cb 1276ead 3072567007229 1824
3fOpenDocument)

Rules of Practice AND PROCEDURE United States Court of Appeals For The Armed Forces Effective February 27 1996 A¢ amended
(www.armfor uscourts. gowRules. doc)

amended Local Bule of Civil Procedure 53 2 3 effective Septernber 13 1999 These amendments will have the effect of

(www.paed uscourts govflocrulesf ARBNOT pdf)
CASE MAMNAGEMENT ORDER MO 17 ADOPTION OF BRIGHT LINE TEST AND PROCEDURES With the assistance of Plaintiffs
Lead Counsel and  (www. paed.uscourts. gow/documents/MDL/IDL 1 148/CHIO 17 HTN)
CASE MAMWAGEMENT ORDER MO 38 ADOPTION OF TEST AND PROCEDTURES FOR DISMISSAT BASED ON STATUTE OF
LIMITATIONS With the assistance (www pacd.uscourts. gow'documents/MDL/MMDL1 148/CHMO38 HIM

=

Figure2. Thesitesummary interface
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Figure 3. Thesitemap interface

4.1.2. Experimental procedures
During the experiment, all subjects were asked to follow the following procedures:

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

We explained the search task to the subjects and gave subjects an example as recommended by the
guidelines.

After acknowledged their understanding of the search task, subjects were then presented with the two
experimental interfaces, and were free to ask any related question.

Subjects were randomly given a search number. The sequence of each topic and its associated interface
for each search number was pre-programmed according to the experimental design. Subjects had 15
minutes for each topic, and were asked to move to the next topic when they were prompted to do so.

Prior to each interface, subjects had a chance of hands-on practice with an example topic. This helps
them to get familiar with the 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 were aso required to fill in a post-
search questionnaire about their experience of that particular search topic.

Subjectsfilled in a post-system questionnaire after each interface.
Subjectsfilled in an exit questionnaire at the end of the experiment.

We adopted the same experimental design as used by all participating groupsin the interactive track. In this
experimenta design, subjects searching four topics on each interface, the sequence of interface and topics
varied among subjects. A compl ete design requires a group of 16 subjects.

Transaction logging, questionnaire, and screen recording are the main methods used to collect data. During
each search session, every dignificant event - such as document read and the URL saved - was
automatically captured. Questionnaires common to all participating groups in the interactive track were



adapted to our testing hypothesis. Screen recording was used to capture the search process for further
detailed analysis.

4.1.3. Subjects

Sixteen students were recruited from local universities. They are al from computer science background.
Among them, one is a PhD student; four of them are undergraduate students; and the rest eleven are all
Master students. They have an average age of 23.8. On average, they have 4.4 years of online searching
experience, they regarded themselves as experienced searcher (Mean=5.44, Std=0.73); fifteen of them
search the web daily. Comparatively, they have more experience with web search engines (Mean=6.19,
Std=0.66) than the web site directory (Mean=5.56, Std=1.71).

5. Results

5.1.1. Performance with two interfaces

The saved lists from each search session were gathered and sent to NIST for assessment. The assessment
was based on four criteria: relevance, depth, coverage, and repetition. The assessors were asked to answer
each of the following questiong/statements on afive-point Likert scale.

Relevance: The pageisrelevant for the topic.

1=Agreestrongly, 2 = Agree slightly, 3 = Neutral, 4 = Disagree slightly, 5 = Disagree strongly
Depth: s the page too broad, too narrow or at theright level of detail for the topic?

1=Too broad, 2 = Bit broad, 3 = Right level, 4 = Bit narrow, 5 = Too narrow

Coverage: The set of saved entry points covers al the different aspects of the topic.

1= Agreestrongly, 2 = Agree dlightly, 3 = Neutral, 4 = Disagree dlightly, 5 = Disagree strongly
Repetition: How much repetition/overlap is there within the set of saved entry points?
1=None, 2=Minimal, 3= Some, 4 = A lot of, 5= Way too much

From the questions, we can see that the relevance and the depth judgment are document based, while the
coverage and repetition are list based.

Tables 3 to 6 show the results for each criterion. Overall, there is no significant difference between two
interfaces (PanUser vs PanUserPlus) by any measure, although there are topic variations.

Aswe discussed earlier, one motivation for this year’ sinteractive track was to compare the results from the
interactive topic distillation with that from automatic topic distillation. Thus, for each topic, we take a list
of top N documents generated by Panoptic topic distillation engine, where N is the number nearest to the
average size of al saved listsfor that topic. For each of these lists, we can measure its relevance and depth,
given that assessors had provided with corresponding assessments for each document. In the rare occasions
when one of the top N documents was not picked up by any searcher as relevant, we would then assign it to
the“highly irrelevant” category. For the lists automatically generated by Panoptic, their relevance and level
of detail are shownin Tables 3 and 4 as PanAuto. From Table 3 and Table 4, we can find that, in six out of
eight topics, the lists saved by searchers (PanUser) are more relevant and closer to the right level than the
lists from the automatic approach (PanAuto). Overall, these differences are significant (p < 0.0003% and p <
0.0001 for the relevance and depth respectively). The difference between PanUserPlus and PanAuto is not
found significant in terms of relevance, but significant (p < 0.005) in terms of depth.

In the automatic topic distillation track, systems are judged according to the number of good answers they
found in the top ten results. Here the “good” answers are those of high relevance and right depth. To
compare the interactive system with the automatic tool using an equivalent measure, we also use the
relevance and depth as the indicator of a“good” answer: if the relevance score of a saved pageis1 or 2,

2 All significant testsin the interactive part used paired t-test.



and the depth score of the page is between 2 and 4 inclusively, we would assume the page is agood answer.
By applying this rule, the Tables 3 and 4 can be converted into the Table 7°. The difference between the
PanAuto and PanUser is significant at 0.02 (paired t-test).

Table 3: Relevance of the saved/retrieved documents(The closer ascoreisto 1, the better)
T1 T2 T3 T4 T5 T6 T7 T8 Mean
PanAuto 3.17 114 | 2.50 2.86 1.67 275 | 3.43 2.83 2.54
PanUser 281 | 137 |27 241 | 113 | 238 |243 | 249 | 222
PanUserPlus | 3.56 | 1.85 | 252 |274 |122 |29 |281 |203 | 246

Table4: Depth of the saved/retrieved documents (The closer ascoreisto 3, the better)

T1 T2 T3 T4 T5 T6 T7 T8 Mean
PanAuto 4.00 3.71 2.50 414 | 3.33 3.13 | 414 3.67 | 3.58
PanUser 3.77 3.19 | 226 3.83 | 299 3.40 | 3.62 346 | 332
PanUserPlus | 4.30 2.88 | 247 3.83 | 287 337 | 371 3.01 | 331

Table5: Coverage of the saved list (The closer ascoreisto 1, the better)

T1 T2 T3 T4 T5 T6 T7 T8 Mean
PanUser 163 [ 213 | 325 |45 1.25 | 1.25 1.00 |4.88 | 248
PanUserPlus | 2.38 | 263 | 250 |4.63 |225 |1.25 100 |3.63 | 253

Table6: Repetition of the saved list (The closer ascoreisto 1, the better)

T1 T2 T3 T4 T5 T6 T7 T8 Mean
PanUser 257 | 225 | 175 |238 |150 |30 3.0 263 | 2.38
PanUserPlus | 250 | 1.63 | 213 |338 |200 |325 (325 |125 |242

Table 7: Precision of the saved/retrieved list
T1 T2 T3 T4 T5 T6 T7 T8 Mean
PanAuto 033 | 100 |067 |029 |0.83 |050 |043 |050 |O0.57
PanUser 048 | 088 |053 [052 |097 |062 |[054 |048 |0.63
PanUserPlus | 0.18 | 078 | 0.61 | 048 |0.95 |051 |049 | 0.60 |0.58

5.1.2. Subject’s effort

The numbers of unique documents (after removing duplicated occurrences and un-accessible pages) read
and saved are shown in Table 8. The second row shows that subjects read significantly more documents

% Compared to the automatic topic distillation task our assessment is fairly lenient and the queries have
been manually adjusted to the task. Although the absolute values of the precision are high, it is the relative
differences that are noteworthy.



from the PanUser interface (Mean=24.17) than that from the PanUserPlus interface (Mean=17.73) ( p <
0.0002). However, the third row did not show much difference in the number of saved documents from
each interfaces.

Table8: Thenumber of read and saved documents

PanUser PanUser Plus
Mean (Std) Mean (Std)
Read-unique 24.17(8.71) 17.73 (5.00)
Saved-unique | 6.64 (3.00) 6.65 (3.79)

To understand how and where subjects put their efforts, we had a closer look on how subjects divided their
effort on each interface.

The PanUser interface has two parts: the window for the ranked list (PanUser-R) and the window to show
the content of a selected document (PanUser-C). While the PanUserPlus interface has three parts: the
window for the grouped ranked list (PanUserPlus-R), the frame for the tree structure of a selected web site
(PanUserPlus-T), and the frame to show the content of a selected document (PanUserPlus-C).

There is not much difference between PanUser-C and PanUserPlus-C, except their window sizes. The
difference is that PanUserPlus has an extra interface panel (PanUserPlus-T), and PanUserPlus-R is
probably more complex than PanUser-R.

Table 9 shows the split of efforts from the first four searchers. By examining the recorded screen actions
from the these four searchers, we observed that these searchers spent an average 36% of their total search
time and on average opened 15 (unique) documents to read from PanUser-R. While in the PanUserPlus G
window, searchers spent similar amount of time (37% of their total search time), but opened only 9.3
(unique) documents. We observed that searchers picked up documents to open sequentialy and spent less
time to read document summary in PanUser-R, while they spent more time to read document summary (by
hovering the mouse over the “ Summary” icon) and even read summaries from afew documents before they
opened adocument in PanUserPlus-G.

While these four searchers spent average 64% of their total search time and opened 7.9 documents to read
from PanUser-C, they divided their effort in two frames in PanUserPlus. These four searchers spent
average 19% of their search time on PanUserPlus-T, 44% on PanUserPlus-C, but opened a similar number
of (unique) documents. This implies that the searchers used the tree structure more often to help them to
browse the selected web site.

Table9: Thesplit of effortsin each interface

% of total time

PanUser Ranked list: 36% | Page content window: 64%
PanUser Plus Grouping: 37% Tree: 19% | Page  content
window: 44%

Average number of documents opened
PanUser Ranked list: 15 Page content window: 7.9

PanUserPlus Grouping: 9.3 Tree: 4.4 Page content
window: 4.2




5.1.3. Subjective measures

After each topic, subjects were required to fill in a post-search questionnaire about their experience of the
search topic and their sense of the task completeness. All questions are on 7-point Likert scae with
1=strongly disagree, 4=neutral, and 7=strongly agree. Table 10 shows that subjects gave higher score to the

PanUserPlusinterface on all seven questions.
Table 10: Post-search questionnaire

QL 1Q2 |8 Q4 1Q Q6 | Q7
PanUser 502 504 |455 |503 |[516 |[450 |4.82
PanUserPlus | 525 | 513 [482 |5.02 [523 [505 |491

Q1: The search processis easy.
Q2: The pages| just saved focuses on the topic well.
Q3: The pages | just saved are the main pages of their corresponding websites.

Q4: The pages | just saved together provide agood coverage of the topic.

Q5: The pages| just saved will be helpful for the targeted audiences.

Q6: | have enough time to do an effective search.

Q7: | believe that | have succeeded in my performance of the task.

After each system, subjects were asked to fill in a post-system questionnaire to get their opinion on the
usability of each system. Table 11 shows the average score for each interface for seven questions. There are

significant difference between two interfaces for the question 3 and the question 4.

Table11: Post-system questionnaire

Q1 Q2 Q3 Q4 Q5 Q6 Qr
PanUser 55 538 | 425 381 394 | 381 | 381
PanUserPlus | 5.63 | 588 | 5.81 55 4.94 45 4.88

QL: It was easy to learn to use this system.
Q2: It was easy to use this system.

Q3: The organization of the search resultsis clear to me.

Q4: the organization of the search resultsis useful for me to select an entry point to search.

Q5: The summary of each search results hel ped me to decide the relevance of that website.

Q6: The summary of each search result is useful for meto select an entry point to search.

Q7: Theweb structure of my selected entry point is useful for me to judge whether the entry point
isthe main page.

Table 12 shows searchers’ answer to the three questionsin the exit search questionnaire. Overall, most of
the searchers perceived that PanUserPlusinterface is easier to use and supporting their task better, and they

liked the PlanUserPlus interface the best overall.
Table 12. Exit questionnair e

Q1 Q2 Q3
PanUser 6 2 3
PanUser Plus 10 14 11
No Difference 0 0 2

Q1: Which of the two systems did you find easier to use?

Q2: Which of the two systems did you think supporting your task better?

Q3: Which of thetwo systems did you like the best overall?




6. Discussion

In this experiment, we found that our searchers preferred the testing interface (PanUserPlus) and perceived
that they fulfilled their task better by using the testing interface than the ranked list interface (PanUser).
However, we didn’t find any significant difference between the two interfaces on searcher’ s performancein
terms of relevance, depth, coverage and repetition.

One of our hypotheses was that we could increase performance by encouraging searchersto compare items
rather than meke individual judgments. This was implemented on the site summary interface. By further
examining searchers' behavior, we found that the interface for grouping documents into sites changed
search behavior: searchers spent time selecting amongst the results from a specific site by looking at and
compare the summaries. Searchers selected fewer pages to examine and the overall results were similar to
the ranked list interface indicating that users had compared and made good selection decisions. Also in the
post-system questionnaire, searchers strongly stated that the grouping interface was useful for them to
select an entry point to search. However, confounded by many other factors, it is not clear whether this
behavior would be beneficial to the overall task.

Comparing the results from our interactive system with that of the corresponding automatic system, we
found a significant improvement in terms of relevance, depth and precision. That indicates that engagement
of searcher’s effort has a positive effect on the system performance.
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