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Invited Talk

Getting Personal: Personalization of Support for
Interaction with Information

Nicholas J. Belkin
Department of Library and Information Science
Rutgers University
New Brunswick, NJ USA
ni ck@el ki n. rut gers. edu

Abstract. One important aspect of adaptive information esal is personalizationof the
interaction with information to an individual's (operhaps group’s) context, situation,
characteristics, and other factors. In this talidentify the goals of such personalization, discus
previous and current research in personalizatioopgse a classification of factors according to
which personalization might be accomplished, aretgfate on future research in personalization
of interaction with information. | also discuss pitde methods for large-scale, community-wide
evaluation and comparison of personalization teges.
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Provocative Position Paper Session |

Simulating Searcher’'s Feedback, Quality and Efforin Interactive
IR

Kalvero Jarvelin

University of Tampere
Fi nl and
kal ervo.jarvelin@ta.fi

Abstract. Relevance feedback (RFB) is an important asped® afystem adaptation to user needs.
Experiments on the effectiveness of RFB with reatsisee time-consuming and expensive. This
makes simulation for rapid testing desirable. WEngéea user model, which helps to quantify some
interaction decisions involved in simulated RFB. fivge use the relevance threshold to model the
user’s acceptance of documents as relevant toehiseds. Second, the browsing effort refers to
the patience of the user to browse through théairist of retrieved documents in order to give
feedback. Third, the feedback effort refers todffert and willingness of the user to provide RFB.
We use the model to construct several simulated RfgBasios in a laboratory setting. Using
TREC data providing graded relevance assessmenttuds the effect of the quality and quantity
of the feedback documents on the effectivenesh@RFB and compare this to the pseudo RFB.
Our results indicate that one can compensate kErgrints of relevant but low quality feedback by
small amounts of highly relevant feedback. Theyp alsggest that IR system adaptation should be
studied with graded relevance assessments: evaiuiayi liberal (TREC-like) relevance may hide
important aspects of adaptation.
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Issues in Research on Adaptive Search Systems

Joemon M. Jose

University of Glasgow, Department of Computing Scenl7 Lilybank Gardens, G12 8RZ
Glasgow, UK
jj @lcs. gl a. ac. uk

Abstract. Adaptation of information retrieval systems isiaportant and popular research topic. |
will discuss current approaches to the developneérddaptive search systems in textual and
multimedia retrieval domains. Such approaches varsnany respects — on the use of interface
tactics and the retrieval models employed. Subsstyyel will elaborate current research

methodologies employed for the evaluation of syshesns and their limitations. Stumbling blocks
in the development of such systems will be outlined
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Invited Talk

A Model of IR Testing and Evaluation: From Laboratory towards
User-Involved

Noriko Kando

National Institute of Informatics (NII)
Tokyo, Japan
kando@ii.ac.jp

Abstract. Adaptive information retrieval probably has twdstlasses; collaborative adaptation by
groups of users, and adaptation by single usefsirwihteraction or exploration. Either case, IR
testing and evaluation methodologies and metrichvhiave been widely used in the research and
practice of the IR need to accommodate to the neivarment. In this talk, for the first, | briefly
introduce the activities of NTCIR, and then as atemsion of these, | propose a model, or
framework, of IR testing which covering from labanattype testings to user-involved tests in
interactive setting and discuss about feasiblaegjias towards evaluation of adaptive information
retrieval systems by step-by-step wise extensidhddeatures related to adaptive.
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Provocative Position Paper Session |l

Test collections for all

Mark Sanderson

University of Sheffield
Sheffield, UK
m sander son@heffi el d. ac. uk

Abstract. Researchers working in the IR field have placed aofoteliance on building test
collections that can be used widely by many reseasc Many collections have been used for
years even decades. In the age of contextual IRtatk will advocate an alternative far less tried
approach, that of building many context specifitemtions, that don't require a great deal of effor
to build but may not be all that re-usable. HoweVeshall argue that this is a better approach to
take.
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Employing User Relevance Assessments for Measuring
Retrieval Effectiveness

David J. Harper*

1 The Robert Gordon University
School of Computing, Aberdeen, Scotland, UK
d.harper@rgu.ac.uk

1 Background

In a recent user study [3], the TREC-8 Interactive Track collection was used [2]. This
collection consists of a corpus of 210,158 articles from the Financial Times of
London 1991-1994, a set of aspectual search topics, and a set of relevance judgments.
The aspectual search task was first used in the TREC-5 Interactive Track [1]. This
task was designed to mimic situations where users are not interested in finding all
relevant documents on a particular topic, but instead are interested in finding
documents that discuss different aspects or instances of a topic. Aspectual search
topics used in the TREC-8 Track were created from six TREC Ad-hoc Track topics
by adding a description field called ‘instances’ and removing the ‘narrative’, which
provides guidance to users on judging relevance. One of the TREC-8 aspectual recall
tasks entitled ‘tropical storms’ is displayed in Figure 1. A number of issues emerged
while using this collection.

MNurnber: 4081; Title: tropical storms

Description:  What tropical storme (huricanes and typhoons) have
caused property darnage andfor loss of lifie?

Instances: In the time allotted, please find as many DIFFERFNT
storms of the sort described abowe as you can. Flease save at least one
document for EACH such DIFFERENT storm. If one docirnent
discusses several such storms, then you need not save other documents
that repeat those, since your goal iz to identify as many DIFFERENT
stortns of the sort described ahowe as possihble.

Fig.1. Example TREC-8 Interactive Track topic

Recall Ceiling The original relevance assessments for TREC8 were based on
pooled results from 7 participating groups [2], with a resulting document pool of just
1189 documents The relevance assessment task required that the TREC/NIST
assessors both assess the relevance of each document against the topic, and identify
relevant instances/aspects for each relevant document. Given the complexity of the
assessment task, a relatively small pool of documents was assessed. When this
collection is used in interactive retrieval experiments, it is likely that some retrieved
documents may have no relevance assessments. In the study referred to above [3], we
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observed a comparatively large number of such documents, namely 119 new
documents, as shown in the final row of Table 1. Given that novel user interfaces are
designed to enable alternative, or more thorough, explorations of the search space,
this is likely to be the case with many such experiments. The usual approach adopted
in (ad hoc) experiments using the TREC collections, is to assume that unassessed
documents are not relevant. But, given that users have saved, and judged documents
as relevant, this may result in misleading effectiveness measurements for interactive
studies. That is, it is conceivable that some saved documents are relevant to the topic.

Judging Topic Relevance Subsequently, the authors of the above study used the
original topic descriptions from TREC-8 to assess the unjudged 119 documents. They
evaluated the documents independently, merged the evaluations, engaged in
discussion of documents for which the assessments disagreed and arrived at a final
judgment. Table 1 shows the distribution of unassessed documents across topic, and
the total number of documents that we found relevant and not relevant for each topic.
The levels of agreement in their original judgments for the four topics used in that
study were: 428i (91%), 438i (83%), 431i (100%), and 408i (48%). We were
surprised to see the low levels of agreement for some topics. It transpired that there
was considerable scope for alternative interpretations of the topic, and we will focus
here on just the most problematic topic, 408i (see Fig. 1). For 408i, the two judges
disagreed on a variety of points, including what was meant by “damage”, by
“property”, and what constituted a “different” storm, i.e. a storm that could be
identified as a particular, and therefore different storm. In part, this difficulty arose,
because of the way the TRECS topics were derived. They were based on TREC ad
hoc topics, but the ‘narrative’ field describing characteristics of relevant and non-
relevant documents was removed. Similar observations concerning interpretation hold
for the other topics, even though they proved less problematic in assessing relevance.

Table 1. Relevance assessments of documents saved in study [1], for which there were no
TRECS assessments. R: relevant; NR: not relevant.

Topic
408i 428i 431i 438i Total
R 12 3 0 9 24
NR 19 20 19 37 95
Total 31 23 19 46 119

TREC Assessor Judgement Given the differences between two judges described
above, it is reasonable to ask, on what basis did the TREC/NIST assessors make their
relevance assessments. It seems clear that the NIST assessors would face the same
problem as any user, namely how to interpret the topic. Potentially, this was further
complicated by the fact that, some assessors were the originator of the ad hoc topic
[2], for which they had provided original ‘narrative’ text, and this may have affected
their judgments. Certainly, the NIST assessor would have settled on a particular
interpretation. At this point, one might well ask: why is the NIST assessors’
interpretation, in the “absence” of a narrative field, now accepted as the “gold
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standard” when assessing retrieval effectiveness using this collection? Why are the
relevance assessments made by users participating in user studies any less valid, or
put another way, why is their topic interpretation any less valid?.

In the rest of this paper, we will explore the idea of directly using end user
assessments of relevance in determining retrieval effectiveness, and will discuss some
of the implications of this approach.

2  Topic Interpretation and Effect on User Studies

Given the nature of the TRECS interactive track topic/task, there is clearly scope
for differing interpretations of topicality, and what is relevant. We conjecture there
will be a core set of documents, on which most users will agree are relevant, and
another set for which users disagree due to differences in interpretation. In this
respect, NIST assessors will be no different, sharing some common parts of the
generally applicable interpretation. The problem is if any given user differs in their
interpretation from the NIST assessor, then the performance measured for this user
when using the NIST assessments, could be substantially reduced, even though the
interpretation may be a reasonable one. When we measure the Precision of any a
particular search by the user, it may be that what we are measuring is (in large part)
simply the agreement between the user and the assessor on the interpretation.
Precision results from a range of user studies consistently show average values around
0.6-0.8 [2] [3], and indeed inter-judge agreement on relevance assessment tasks, has
been shown to be comparatively low [4]. We conjecture that any differences between
systems under study may be masked by the differences in effectiveness due to these
differing interpretations. That is, there may be greater variation in the effectiveness
measures, making it harder to demonstrate statistically significant differences between
systems under test, where these exist. The exclusion of the narrative section from the
topics, may have introduced a potentially confounding variable, namely topic
interpretation. Our idea is to embrace these differing interpretations, and to directly
use the (pooled) user assessments in measuring retrieval effectiveness.

3  Measuring Effectiveness with User Relevance Assessments

Suppose we conduct a user study, in which documents are examined, and saved (or
not) depending on whether the document is (or is not) relevant for the topic2. For
each topic, for each document saved by at least user for the topic, we will have the
following data: number of users who saved the document, and number of users who

! Granted, some users certainly adopt questionable interpretations of a topic, and/or simply
make mistakes. For example, some users saved documents describing “hurricane” force
winds in the UK and Italy, as relevant to the topic 408i!

2 To simplify the discussion, we will consider just the simple binary assessment of relevance,
without considering the complication of determining aspects/instances.
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displayed (say) the document, but did not save it. (We will ignore whether the user
viewed a snippet in a result list). The higher the ratio between saved/not saved for a
given document, the higher the probability that the document is relevant to the topic,
or at least relevant in respect of the core interpretation. We could use such a ratio (or
probabilistic equivalent) to determine a plausible set of relevant documents for a
topic, based on the user judgments. We could formulate this in probabilistic terms as
estimating the probability of assessing a document as relevant, give a particular
document, topic and set of users. We will denote this P(assessRel), but will not
describe how to estimate this in the paper.

How then might we use the save/not saved ratio or probability, P(assessRel), for
measuring retrieval effectiveness? For convenience, we will refer to P(assessRel) in
the following. We could rank the saved documents in decreasing order by this
probability, apply a cutoff, and deem documents above the cutoff as relevant. In
essence, we would be establishing a common interpretation, and core set of relevant
documents. Alternatively, we might try and establish a three way partition of the
documents: relevant, not relevant, and “open to interpretation”. In Figure 2, we show
a likely typical distribution of P(assessRel) for a set of documents saved for a topic by
a group of users. We can identify three regions, corresponding to the three-way
partition referred to above. The middle partition comprises those documents for
which there is considerable disagreement about the assessment, i.e. those for which a
comparable number of users judge a document relevant or non-relevant®. Then, we
might choose to ignore, or at least reduce the influence of, the documents in the “open
to interpretation” partition when computing effectiveness measures. A third way
would be to use the P(assessRel) estimates directly in probabilistic variants of
effectiveness measures, such as probabilistic Precision and Recall measures, where
simple counts of relevant documents are replaced by sums over P(assessRel). No
further details will be provided due to space constraints.

non

open rel

Relaive Frequency
|

A

0 01020304 050607 0808
P(assessRel)

Figure 2: Representative Graph of Relative Frequency of Saved
Documents against P(assessRel) for a Topic.

3 Note, that for a “simple” topic having only a single interpretation, one might expect a large
spike at the right end of the graph, and a somewhat smaller spike at the left, corresponding to
documents for which a user has likely judged a document relevant in error.
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4 Discussion and Conclusions

In this short paper, we have argued that for interactive information retrieval
studies, where actual users are providing relevance assessments, we should consider
using their pooled assessments when evaluating the effectiveness of the systems under
study. Currently, it is usual to evaluate effectiveness using the NIST assessor
judgments as the “ground truth”, when in fact these judgments correspond to just one
interpretation of the topic. We have outlined a way of using the pool of user
assessments to estimate the probability that a (saved) document is assessed relevant,
given the document, topic and set of users. Further, we have proposed three ways in
which these estimates might be used in measuring retrieval effectiveness. This
proposed methodology raises a number of interesting questions itself.

In computing P(assessRel), what group of users should we use when establishing
the pool of assessments? The obvious pool is that derived from the study itself, and
this may be a good choice given that (a) we wish to compare the systems that
generated the pool, and (b) we are generally unable to compare retrieval effectiveness
across user studies due to, among other things, differences in the user populations.
However, the pool from a single user study is comparatively small, and it is worth
considering pooling assessments from a number of studies, in order to provide a more
representative pool. This leads to some interesting questions about how to establish a
stable test collection, so that experiments can be replicated. Further, the proposed
methodology is based on saving (or not) documents, and inferring the relevance
assessment from this behaviour. We would urge those who conduct such studies in
the future to log both saved documents, and viewed documents, to provide
information for computing P(assessRel). This technique only provides information
about the assessed relevance of a document, and does not provide information about
relevant instance/aspects as per the TRECS8 interactive framework. Instance
assessment would need to be performed by a human judge. But, we could likely
reduce the number of documents to be judged to the probably relevant ones.

The kind of graph shown in Figure 2 might prove a useful tool in evaluating and
understanding studies of interactive information retrieval. Given such a graph, we
may be able to measure or estimate the degree to which a topic admits of multiple
interpretations, by seeing the extent to which the distribution is skewed towards either
end, i.e. “spiky at the ends”, or not. This could be used to explore the effect of
including a narrative or not, and the effect of task on relevance assessment. It might
be used for looking at the assessment behaviour of individual users in studies, to
identify users whose assessments lie outside the usual range.

The paper has also pointed out that the recall ceiling of the TRECS8 Interactive
Track collection is comparatively low, and experimenters should be aware of this, and
prepared to do something about retrieved documents, for which there are no
assessments.

We have implicitly assumed that an experimenter will want to measure retrieval
effectiveness when undertaking interactive studies. Clearly, there are a range of other
types of interesting measurements possible, including measures of user satisfaction,
measures of interaction, including time for task, and other newer measures such as
cognitive load. It will depend on the research questions being explored, as to the most
appropriate measures for a given study.
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Finally, we would like to state that this paper is not intended as a criticism of the
design of the TRECS interactive track experiment, or indeed the general TREC
approach of relevance assessment. The interactive track experiment was designed so
that users would interact vigorously with systems under study, and the aspectual
retrieval task is highly successful in this regard. This paper does point out some
limitations of the TRECS interactive test collection, and proposes some alternative
ways of thinking about measuring retrieval effectiveness, where the users’
assessments of relevance are employed.

Acknowledgements | would like to thank both Paul Over and Bill Hersh who shared
their knowledge of the TRECS track with me. Naturally, the opinions expressed here
about TRECS8 are my own. | would also like to thank Diane Kelly for the interesting
discussions that ensued when we judged the relevance of unassessed documents for
the study [1], even though 1 still think ‘damage to property’ should include ‘damage
to crops’ for topic 408i.

References

1. Dumais, S. T., & Belkin, N. J. (2005). The TREC Interactive Tracks: Putting the user into
search. In E. M. Voorhees & D. K. Harman (Eds.) TREC: Experiment and Evaluation in
Information Retrieval (pp. 123-153), Cambridge, MA: MIT Press.

2. Hersh, W., & Over, P. (1999). TREC-8 interactive track report. In D. Harman and E. M.
Voorhees (Eds.), The Eighth Text Retrieval Conference (TREC-8), 57-64.

3. Harper, D J., & Kelly, D. (2006). Contextual Relevance Feedback. In Proceedings of 1%
Symposium on Information Interaction in Context, Copenhagen, Denmark, October 2006
(to appear).

4, Vorhees, E. M. Variations in Relevance Assessments and the Measurement of Retrieval
Effectiveness. In Proceedings of 21% ACM SIGIR Conference, Melbourne, Australia, 315-
323.

Abstract Booklet 11



2006

%éa 1st International Workshop on Adaptive Information Retrieval, Glasgow, UK

Invited Talk

Building Test Collections for Adaptive Information Retrieval:
What to Abstract for What Cost?

Ellen Voorhees

NIST
el I en. voor hees@i st . gov

Abstract. Traditional Cranfield test collections representadostraction of a retrieval task that

Sparck Jones calls the "core competency" of retliess task that is necessary, but not sufficient,
for user retrieval tasks. The abstraction fad@ésaresearch by controlling for (some) sources of
variability, thus increasing the power of experinsethat compare system effectiveness while
reducing their cost. However, even within the hyegibstracted case of the Cranfield paradigm,
meta-analysis demonstrates that the user/topiccteffe greater than the system effect, so
experiments must include relatively large numbetogics to distinguish systems' effectiveness.
The evidence further suggests that changing th&aaisn slightly to include just a bit more

characterization of the user will result in a dréimépss of power or increase in cost of retrieval
experiments. Defining a new, feasible abstractosrsupporting adaptive IR research will require
winnowing the list of all possible factors that afect retrieval behavior to a minimum number of

essential factors.
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Learning Users’ Searching Behavior in Image Retrieal

Shi-Ming Huang, Chih-Fong Ts&j Chia-Ming Chuany and John Tait

! Department of Information Management, National @hCheng University, Taiwan
2 Department of Accounting and Information Techngldgational Chung Cheng
University, Taiwan
3 School of Computing and Technology, Sunderland &hsity, UK
smhuang@mis.ccu.edutactcft@ccu.edu.twjason041167 @gmail.cam
john.tait@sunderland.ac.uk

Abstract. Relevance feedback is able to improve retrievabatffeness in

content-based image retrieval. However, it may ledious task for users to
provide a number of positive and/or negative rabeeaindicators for the

retrieved images. This paper presents an Enharamdr8ic-Based Mechanism
(ESBM) which uses semantic categories (suclprasy, peaceful, etc.) based

on color as the initial keyword-based queries, atmwirative filtering to group

users into several clusters based on users’ segrbiehavior or historical data
and ‘implicit’ feedback as the searchers’ clicks download some of the
retrieved images. The proposed approach outperfeystems using relevance
feedback and collaborative filtering separately.

Keywords: content-basedmage retrieval, relevance feedback, collaborative
filtering

1 Introduction

The performance of Content-based Image RetrievBIRE systems is unsatisfactory
for many practical applications due mainly to tlenantic gap between searchers’
high-level conceptualization of their query and linve-level visual features of images
(Jorgensen, 2003).

One way to solve the semantic gap problem is torelvance feedback during
image retrieval (Zhou and Huang, 2003). Following namber of relevance
judgements provided by searchers, systems are tablynthesize queries which
retrieve more relevant images compared to theesadtiresults of the initial query.
However, users need to provide numbers of judgesnéotimprove system'’s
performance. In addition, it is not known how mdagdback iterations are required
to reach searchers’ ideal.

We propose an Enhanced Semantic-Based MechanisBMESwhich uses
relevance feedback, collaborative filtering, andoctbased semantics (i.e. semantic
categories, such as ‘pretty’, ‘cheerful’, ‘modebased on colour signatures), to adapt
the image indexing and retrieval process in ordeovercome the semantic gap and
improve retrieval effectiveness and user satigfac{iChuang, 2005; Huang et al.,
2006).
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2  Experimental Results

We used mobile images at the Samsung Chinese wkeliaitour experiments. The
images at this website are classified into 15 eateg and there are 592 images. Sixty
general searchers who do not have image retriesakground were asked to
participate in this system evaluation. First of #iirty searchers were asked to query
images and download some of the retrieved imagethdf wished. Then, the
searchers’ personal information was clustered aedranking score of images was
obtained based on their searching behavior (i.e ¢ueried keywords and
downloaded images as the implicit feedback).

Figure 1 shows the results of retrieval accuracjfe6BM and two systems in
which system 1 uses relevance feedback only aridrey® uses collaborative filtering
only. On average, ESBM, system 1 and 2 produceatite accuracy of 85.86%,
65.59%, and 70.66% respectively. Moreover, ESBMificantly outperforms both
system 1 and system @%0.99) and system 2 outperforms system>0(99).

100%
90% H
80%
70% H
60%
50%
40% [
30%
20%
10%
0% =

O ESBM
M System 1
O System 2

Avg. accuracy

Pretty
Cheerful
Casual
Dynamic
Modern
Pure
Mild
Natural
Peaceful
Elegant
Luxurious
Antique
Noble
Courtesy

category/keyword

Fig. 1. Avg. accuracy of the three systems.

In summary, combining relevance feedback, collafarafiltering, and color-
based semantics to adapt the search and retriexad#gs improves retrieval accuracy.
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Possible Approaches to Evaluating Adaptive Question
Answering Systems for Mobile Environments

Peter Bailey and George Ferizis

CSIRO ICT Centre, GPO Box 664, Canberra ACT 2601 AUSTRALIA
{Peter.Bailey, George.Ferizis } @csiro.au

Introduction

The CSIRO ICT Centre has recently constructed a question answering (QA) system —
My Instant Expert™ — designed for mobile phones. The client-server system supports
asking open domain natural language questions and attempts to find answers from the
(English) Wikipedia. Due to the small display of mobile phone devices, the space
available for both question entry and answer display is limited (e.g. 240x320 pixels).
Adaptive IR and delivery techniques appeal as methods to maximize the use of this
limited display and minimise the use of the costly and low network bandwidth. QA
systems typically are constructed from a mixture of information retrieval (IR) and
computational linguistics technologies. Adaptive approaches to IR are posited as
being more likely to improve overall user satisfaction with performance. It is unclear
that the existing format of QA test collections will work effectively for evaluation.

Experience

There is substantial related work in the area of building QA test collections, for
example [5]. In the iterative prototyping development of the system, we faced the
problem of not having a reliable baseline to benchmark our work against. Our
compromise was to use a large selection of questions from TREC QA track topics,
then manually verify that identical answers to these questions existed within the
English Wikipedia corpus. TREC QA track-style answer patterns were used to
identify whether retrieved answers contained matches.

The system uses a fairly standard approach to pipelining a sequence of IR and
computational linguistic components. Performance at each component’s output stage
was measured using standard metrics. Representativeness of these TREC questions
was an issue, especially with respect to having few questions with numeric/scale
answer types. This approach provided us with some measure of server-side
performance of the system, but specific to the exact TREC question set.

A significant issue with deploying a QA system on a mobile phone is the user
experience of interaction, including answer presentation and answer-in-context
display. In other words, the whole client-side of the equation is important to consider.
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Possible approaches to evaluation

Our experiences and the additional challenges of adaptivity lead us to support the
directions recently articulated by Sparck Jones's [3]. Her analysis framework which
captures input, purpose, and output factors is more appropriate for adaptive systems.

Specifically, we believe it is vital to consider, model and assess output factors such
as format and brevity when the interaction device is a mobile phone. Similarly, input
factors such as the form of the source and subject type (e.g. news articles vs
Wikipedia articles) play a part in understanding how users will interact with and trust
the information. Most importantly, purpose factors such as audience and use (e.g.
answering trivia questions is different from answering current stock prices) are
essential for evaluating the quality of a QA system.

A comparative system evaluation approach. When the purpose of evaluation is
to improve system performance and/or user satisfaction, not to compare it to past
performance of other systems, then test collections need not be reusable. The
approach of Thomas and Hawking involving side-by-side comparative judging in
context of result displays is appropriate here [4].

To provide support for repeated evaluations, elements of standard test collections
can be valuable. These include a set of queries, preferably a larger set of queries than
usual, and they should be real user queries. To support this, we intend to provide a
substantial query log from the My Instant Expert™ system in the coming months.
Similarly a fixed corpus such as the INEX Wikipedia corpus [1] is preferred.

The classic test collection approach, updated. If there are many groups working
on the same aspect of adaptive QA, then the creation of a reusable QA test collection
becomes more valuable. The approach of [2] to address the creation of reusable
answer judgements for specific sub-problems (e.g. factoid questions) could be
adopted, with appropriate sampling and search-mediated judging. Making the test
collection reusable will be far more complex, as it will entail modeling the additional
factors appropriately. For example, if the query is “how many players are there in a
football team?”, and if input factor locality is “UK” then the answer is 11 (soccer); if
input factor locality is “New Zealand” then the answer is 15 (rugby union).
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Eliciting Information for Adaptive Retrieval

Giridhar Kumaran and James Allan

Center for Intelligent Information Retrieval
Department of Computer Science
University of Massachusetts Amherst
140 Governors Drive, Amherst MA 01003 USA

1 Introduction

The task of developing interaction strategies [1] involves determining what ad-
ditional information will be useful in the context of the query, and the method
to obtain this information. In the quest to obtain as much data from the user
as possible it is important to keep usability in mind. The most complex interac-
tion mechanisms, however effective, can discourage a user due to high cognitive
load. This motivates us to focus on developing a suite of very effective interac-
tion strategies that do not demand much effort, cognitive and physical, from the
user. User responses are aimed to be simple too - usually yes/no decisions or
selecting from a very small set of options. While this explorative study did not
involve an actual user study, each of the techniques described have the potential
to be more effective in an interactive setting.

2 Simple Techniques

We designed a few interaction strategies to handle a subset of failures described
in a study of why search engines fail [3].

1. Spelling mismatch due to typographical errors and cultural differences. To
address this problem, we used string edit distance as a simple type of spelling
correction, and treated the variants found as synonyms. The user could be
asked to verify if the identified variant was truly one.

Is oestrogen a reasonable variant spelling of estrogen?

2. Recognizing phrases in the query using punctuation.Apostrophes, hyphens
and double quotes which are usually discarded while indexing indicate the
possibility that the associated terms form a phrase. For example, in response
to the query Find documents that discuss issues associated with so-called
”orphan drugs”, a user could be asked
Is it correct that you see so called as a phrase related to the query?

Is it correct that you see orphan drugs as a phrase related to the query?

3. Identifying patterns in top-ranked documents Similar patterns of terms, ei-
ther as phrase or within certain term windows, occur frequently in similar
documents. Questions posed to the user could be of the form
Would you expect to see leaning and pisa nearby, with terms such as tower
and of between them? T
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3 Interesting Directions and Challenges

Experiments with the three questions described in the previous section with
simulated interaction! on the TREC 2004 and 2005 Robust track data sets
have validated their utility? . We are currently looking at several additional
interaction strategies, mostly motivated by the availability of data annotations
from the Automatic Content Extraction program.

1. Entity context. It is useful to have a mechanism to further clarify the context
a term or entity is used in. For example, users can define context by reporting
if the term 'Bonaire’ should be part of an address,(Bonaire, Netherlands
Antilles) or an organization (Bonaire Democratic Party).

2. Person named entities. The user can be asked to choose the entities related
to the query found in the top-ranked results from an initial run. A very short
biography from a source like Wikipedia can help the user make the decision.

3. Top-ranked sentences. The negative feedback obtained by asking the user to
mark non-relevant sentences from the top-ranked ones could be used to clear
the results list or reformulate the query.

4. Targeting named entities. Specifying the type of named entities the user is
interested in can help disambiguate and focus a query.

5. Query expansion/relazation. Providing users with pictorial feedback in the
form of an online pie chart showing the percentage of the corpus affected
by addition or removal of query terms could potentially guide the user in
determining the best set of terms to use in a query.

Each of the above interaction strategies are light-weight, but in unison could
defeat our goal of minimal interaction. Determining a set of appropriate strate-
gies on a per-query basis is a challenge, with implicit feedback playing a major
role. Adapting for different environments - the web, TREC-style querying or
templated querying - is a challenge too. In addition to using IR metrics like
precision and recall for evaluating result quality, we plan to develop or adapt
measures from other areas to measure aspects like cognitive load and usability.

Acknowledgments This work was supported in part by the Center for Intelligent
Information Retrieval and in part by the Defense Advanced Research Projects Agency
(DARPA) under contract number HR0011-06-C-0023. Any opinions, findings and con-
clusions or recommendations expressed in this material are those of the author(s) and
do not necessarily reflect those of the sponsor.

References

[1] Kumaran, G., Allan, J.: Simple Questions to Improve PseudoRelevance Feedback
Results. ACM SIGIR 2006 Proceedings (2006) 661-662

[2] Harman D., Buckley C.: The NRRC reliable information access (RIA) workshop
ACM SIGIR 2004 Proceedings (2004) 528-529

1 Although our experiments have sidestepped the actual questions, we envision each
of the techniques being used interactively

2 The techniques apply to a small subset of the queries, which were improved on
precision

Abstract Booklet 19



2006

ﬁéa 1st International Workshop on Adaptive Information Retrieval, Glasgow, UK

Position Paper: Adaptive IR via Automatically
Maintained Domain Knowledge

Udo Kruschwitz and Maria Fasli

Department of Computer Science, University of Essex, Colchester, CO4 35Q, U.K.

1 Introduction

A massive number of electronic document collections exist within companies, uni-
versities and other institutions. However, locating relevant information within
such collections can be difficult. Nevertheless, all of these collections do contain
a huge amount of valuable knowledge that is encoded implicitly and can there-
fore not be applied directly. A challenging issue is to first identify and extract
such knowledge automatically and then make it usable by incorporating it in
a search system that assists users who want to search or explore the document
collections. A search engine that does not simply return the results but instead
offers the user suggestions to widen or narrow down the search has the potential
of being a much more useful tool, e.g. [1]. How can such knowledge help a user
in the search process? A student who searches a university Web site for “exam
results” for example may be presented with a list of module names or numbers
to choose from to narrow down the search. These query modification options
would be constructed based on what is encoded in the knowledge derived from
the documents. Automatically constructed knowledge can however never be as
good as manually created structures. Therefore an even bigger challenge is to
improve and maintain this knowledge - again automatically.

2 Research Outline

Different techniques exist to extract tree-structured domain knowledge for doc-
ument collections, e.g. [2-4]. Any such domain model can be incorporated in a
standard search engine to suggest query modification terms to the user in an
interactive search process. But to our knowledge there is very little work (in fact
almost no work) on updating/adjusting/adapting/evolving such a domain model
based on either explicit or implicit user feedback. As an automatically extracted
domain model will inherently be incomplete and contain a lot of “noise”, adjust-
ing the domain model is essential if the recommendations provided by the system
are to be improved. Adapting the domain model is required in particular in sit-
uations where the pool of documents is not static, but dynamic. Continuously
recreating the domain model seems inappropriate as there is always the ques-
tion of how often this should be done, and moreover the newly created domain
model will again be incomplete and contain a lot of noise. Instead we require a
more flexible method that will enable us to filter out this noise from the domain

Abstract Booklet 20



2006

Eéa 1st International Workshop on Adaptive Information Retrieval, Glasgow, UK

model. The hypothesis is that the users’ search behaviour can be used as input
into this process of adjusting the domain model so that it becomes more accu-
rate. We are focusing on a specific aspect of this search behaviour, namely the
selection of query modification terms which provides us with implicit feedback
from the users and should be sufficient to come up with a model to automatically
adjust the domain knowledge without having to rely on other forms of explicit
or implicit user feedback [5]. However, our use of implicit relevance feedback is
different from previous approaches in that we do not utilise it in a particular
search task but instead we collect the feedback of the entire pool of users of the
system in order to automatically adjust the domain model. In essence, we ob-
serve the behaviour of the user population and thus improve the domain model
in a collaborative way. We also want to stress that our aim is not to build up
individual user profiles which is a whole research field on its own, e.g. [6].

In order to devise a solid methodology for evolving automatically derived do-
main knowledge we require real user data. In this context we are not interested
in general Web search. Therefore, we need user data for different collections.
We have made a start by running a prototype of our own search system that
combines a standard search engine (in our case Nutch) with automatically ex-
tracted domain knowledge [4]. The system has been running since late May on
the University of Essex intranet. This allows us to collect a corpus of user queries
(about 100 queries per (week)day; more than 6000 in total so far), interactions
with the search system and, most importantly, click-through data such as infor-
mation about what query modifications the users choose to select or construct
and which suggestions the users tend to ignore. The log files we keep collect-
ing are an extremely valuable resource because they are a reflection of real user
interests (different to TREC like scenarios which are always a bit artificial). Nev-
ertheless, it is also more difficult to interpret what the user was actually after.
The data collected so far are a justification for a system that guides a user in
the search process: more than 10% of user queries are query modification steps,
i.e. the user either replaces the initial query or adds terms to the query to make
it more specific. About three quarter of these modifications are terms suggested
by the system (the others are additional query terms provided by the user).
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Adaptive Visual Summary of LifeLog Photos for
Personal Information Management

Hyowon Lee, Alan F. Smeaton, Noel E. O’Connor and Gareth J.F. Jones

Adaptive Information Cluster & Centre for Digital Video Processing
Dublin City University, Glasnevin, Dublin 9, Ireland
hlee@computing.dcu.ie

As the cost of taking a photo drops, due to the use of digital cameras, and
the incentive to take photos increases, due to the ubiquity of camera phones and
easy ways to share them with a large number of viewers, the average number of
personal photos produced has increased dramatically. The need for supporting
access to a large number of photos by efficient browsing and searching has be-
come more crucial than ever, and the use of context information such as GPS
location and time of capture are currently being researched to reduce the user’s
annotation burden and to aid retrieval.

Enter passive capture - the user attaches a camera the size of a button on
her chest. The camera automatically and regularly takes photos whenever an
interesting event happens throughout the day while the user goes about her
daily activity or holiday trip. The SenseCam, developed by Microsoft Research,
is a small digital camera that a user wears around her neck. It contains a number
of sensors including infra-red and motion sensors to automatically trigger photo
capture in such a way that the photos taken are not blurred. On a typical
day, the SenseCam will take 3,000 - 4,000 photos throughout the day capturing
meaningful and significant images of the wearer’s activity, in effect chronicling
most of the day’s events.

At the end of the day, the wearer can download all the photos from the
SenseCam to their computer as a detailed visual record of the day. The fact
that everything is captured for reviewing or searching is comforting on the one
hand, yet going through over 3,000 photos for each day can take a long time and
much effort, and when multiple days are captured it becomes prohibitive to try
to extract anything of use from this number of photos.

We use various content-based image analysis techniques on SenseCam photo
collections spanning multiple days to automatically detect visual events. For
each event we detect a landmark photo as a kind of “keyframe”. We then auto-
matically compose an interactive browser that summarises, emphasises and can
replay thousands of SenseCam photos on a single page in an efficient and com-
fortable way so as to not overload the viewer (see Figure 1). Significant events
are detected among each day’s photos and their uniqueness or importance scores
are calculated by examining how frequently and for how long similar events have
occurred during the previous 1-week period. For example, the wearer working
in front of a computer for 2 hours in the morning would appear almost every
day, and thus such a visual event scores as less important; whereas a 15-minute
unexpected meeting with a colleague on a corridor which happened only once in
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the whole week, is given a higher importance score. The first day’s desk work in a
different university lab for a research visit would be determined as an important
event as this is unique among the visual events of the preceding week, but as
the days pass the desk work at the same lab will bear less and less importance
as it becomes a common activity. Thus, the system adaptively re-ranks the im-
portance of each event as the day’s photos come into the database using a 7-day
window. The current day’s photos are presented as a comic book style interface
with different size photos according to their ranked importance.

At the poster session, the overall information flow and processing of images
will be presented with the SenseCam device and a few sample collections of
its photos. The prototype of the interactive browser under development will be
presented which dynamically summarises a large number of photos in a highly
inviting, simple, and enjoyable way.

Capture durstion : 7:30am - 8:42am (13hr 12min)
Gaptured images : 2,630
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Figure 1. Interactive browser for reviewing a day’s SenseCam images
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Optimal results presentation for dynamic search (a
position paper)

Frances C. Johnson

The Information Research Institute
Manchester Metropolitan University
f . Johnson@mu. ac. uk

Adaptive information retrieval may use feedbaclcapture the context of the user’s
task and aspects of relevance that are hard t@sxjm a query. However many users
may find it difficult to express even the topic ioterest in an initial query. The
cognitive view of search is of a dynamic, probleaivig activity with the user
modifying the information interest as new infornoatiis retrieved. To an extent,
current interactive retrieval systems support (widirect access) the query
modification expected when users are engaged irmstahding and developing an
information interest. This paper focuses on thke @nd requirements of results
presentation, especially summaries, in this modéhteractive search and retrieval.
Results presentation is an important part of denedf system enabling, in response,
the user’'s query modification and system querybeation for a closer match to the
relevant documents. The relevance to this worksiropdaptive retrieval lies with the
interest in explicit feedback facilitating the usegvolving query. The question posed
is whether there is an optimal presentation ofréteeved documents to support the
process of learning and query clarification dursegrch.

For any given task it is likely that different usewill hold a different view of the
information required and adopt different stratedies obtaining it. This may be
partly explained with reference to Kahlthau's [1ael of information searching as a
task process with various stages at which the stalading of the task changes. Each
stage is characterised by a subtask and it isdbecated thoughts and feelings that
can influence the actions taken to advance theegsocThose with greater knowledge
of the information task may be at a very clear &owlised stage and able to identify
keywords and formulate an effective query. Thosth wess knowledge may be
identified as being at the earlier vague and canfustage and are more likely to
browse to learn about the topic.

The key to successful search may lie in the systeaility to keep the user
focused on understanding the information interastta progress, even flow, through
the stages. With this view the role of resultsspregation goes beyond simply
indicating content of the retrieved items and hapefwhy they were retrieved in
response to the query. The user is further lookiram the retrieved items) for ways
to conceptualise the query and use in manipulatirgg search. This is a very
important function of the system and further reskeads needed to explore the optimal
presentation, that is the type of information tpresent content and its visualisation
through understanding the interaction between tesulesentation and the user’s
search process.

Few studies have evaluated the effectiveness oferdiit search results
presentations. Dumais et al [2] found that a comiom of ‘clues’ improved
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performance and suggested that the category naetpsubers focus in on areas of
interest and the page titles help to disambiguadecategory names. White et al [3]
found query biased summaries were more effectivan tgeneral summaries in
assisting users gauge document relevance. Tondr8anderson [4] had similar

findings and attributed this to fact that they mated the context within which

potentially ambiguous query terms were used.

The context in which the query terms appear clehdlps the user in their task
and can be determined in the processing of tektéormation retrieval techniques
based on term frequency distributions identify esgntative terms in a document for
use in calculating query-document similarity andeidocument similarities for
clustering. Generating document summaries are lysbalsed on these statistical
techniques, typically to extract sentences andrgdigeo good effect [5].

Thus it is possible to present to the user summegpyesentations indicating the
key topic(s) - what the document is about — andstmantic relation held (if any)
between the query terms as they appear togethbeidocument. Furthermore, the
terms with which these key terms co-occur couldhewn or used to extract further
sentences with a view to showing the aspects of dbeument/query topic(s).
Representation of term distribution in the documentits structure may further
indicate the meaning of the key terms in the doaunieis possible to speculate that
these snippets of information assist the user &g ldarn about the terminology and
the concepts of their information interest; and, thsy identify key words and
formulate search expressions and tactics to maatipuhe query; as well as, judging
the relevance or utility of the retrieved resultsWhether there is an optimal
presentation, as defined above, must be addresdedler research involving users
at various stages of search as they interact veilults representations varying in
content, size, form and structure.

Whilst this is at an early stage as a proposal itaised on decades of research on
users’ search interactions and research on sugraggtesentations. Only recently,
however, has there been an interest in finding rggnbetween the research areas of
information seeking and information retrieval. Tiaion that summaries serve quite
specific purposes is not novel, but the proposet laéms to add a new dimension to
the development and evaluation of representatipesifically tailored to the users’
task of formulating search. Challenging issues @guetstions remain for its effective
implementation. These are not dissimilar to thibeet face the development of any
information retrieval system that focuses on thersistasks and contexts.
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Queries and Relevance Assessments:
The Right Context for the Right Topic

Giorgio M. Di Nunzio' and Nicola Ferro?
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Abstract. We would like to discuss the problem of building a test col-
lection for the evaluation of cross-language Information Retrieval (IR)
systems. In particular, from the point of view of the experts that build
the set of queries to test the performance system, and the assessors that
judge the documents retrieved by the systems. Can the temporal and
spatial context of a query and the user interaction history be a step
forward to a more aware way to evaluate Cross-Language IR systems?

1 Introduction

The Cross-Language Evaluation Forum (CLEF') mainly aims at evaluating Cross-
Language Information Retrieval systems that operate on multiple languages in
both monolingual and cross-lingual contexts. The ad-hoc track in CLEF adopts
a corpus-based, automatic scoring method for the assessment of system perfor-
mance, based on ideas first introduced in the Cranfield experiments in the late
1960s. The test collection used consists of a set of “topics” describing information
needs and a collection of documents to be searched to find those documents that
satisfy these information needs. Evaluation of system performance is then done
by judging the documents retrieved in response to a topic with respect to their
relevance, and computing the recall and precision measures. The distinguishing
feature of CLEF is that it applies this evaluation paradigm in a multilingual set-
ting. This means that the criteria normally adopted to create a test collection,
consisting of suitable documents, sample queries and relevance assessments, have
been adapted to satisfy the particular requirements of the multilingual context.

2 The Right Context for the Right Topic

Given the experience gained being the research group responsible for the man-
agement of the CLEF technical infrastructure, we would like to bring to your
attention two problems: building the set of topics, and the set of relevance judge-
ments, in a multilingual context. In particular, would it be sensible to apply
Adaptive Information Retrieval techniques for the creation of the set of queries
and relevance assessments?

The creation of a set of queries suitable for a certain kind of task (ad-hoc
retrieval, domain specific retrieval, geographical retrieval) is a long process. This
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process requires the effort of a group of experts that have to find the right set of
queries that are neither too general nor too specific; moreover, in a multilingual
environment, each query should find answers also in collections of documents
written in different languages and that cover different time intervals. In order
to overcome this problem, the set of queries used this year in the ad-hoc track
of CLEF were split into two subsets: a set of general queries, i.e. answers can
be found in different years and different geographical locations, and a set of
specific queries, i.e. queries that are strictly coupled with a specific collection of
document and language. This fact suggests that each query has an implicit, or
explicit as in this case, geographical temporal context; this context can be used
to help the experts to understand whether a particular formulation of a topic
is suitable or not. The idea of the context and adaptation to user behavior and
experience is even more founded when you think at the process of building a
query as an interactive process that requires user’s feedback to an IR system in
order to tune the difficulty of the query.

A similar consideration could be done for the relevance assessments. The act
of judging the relevance of a subset of the documents retrieved by a system
given a topic requires the assessors to scan a long list of documents. In this
task human abilities and experience play an important role. The assessors of the
CLEF wanted the buttons of the relevance assessment interface placed in such a
way to assess as fast as possible. However, the process is so long that there is a
strict limit on the number of documents that can be judged for each language. If
you consider that only a few hundreds of documents are relevant over some tens
of thousands, it would be vital for the assessors to rapidly focus their effort only
on relevant documents. In this sense, a user interaction history, that creates the
context for each particular query, may be used to skip non-relevant documents
and read relevant ones only.

Solutions to these problems may be found in the use of systems like MIRACLE[1]
designed for interactive Cross-Language Information Retrieval, or the use of im-
plicit relevance feedback models like those ones presented in[2], or techniques
like the Interactive Searching and Judging (ISJ) method tested by[3], or new
approaches of considering the evaluation campaigns data as scientific data to be
cured in order to support in-depth evaluation[4].
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The Text REtrieval Conference (TREC), co-sponsored by the U.S. Depart-
ment of Defence and the National Institute of Standards and Technology (NIST)
supports research of information retrieval groups by providing the infrastructure
necessary for large-scale evaluation of text retrieval methodologies. Since 2001,
a Video Track has been organised, called TRECVid. Every participant has to
develop and test a multimedia retrieval system on given tasks [1], including shot
boundary detection, high-level feature extraction and search.

In 2006, our team from Glasgow University participated in the search task.

For this purpose, we implemented two different video retrieval systems under the
conditions of the international TRECVid workshop. The videos are segmented
into shots; each shot is represented by both textual and visual features. Users
can trigger retrieval cycles, browse through returned keyframes which represent
video shots, play and scroll through the actual video file. For query refinement,
users can give implicit and explicit relevance feedback. One objective of this
work was to find out if a combination of explicit and implicit relevance feedback
returns better retrieval results than a system using explicit feedback only.

1 Simulated Experiments

Both implemented systems had the same interface. For testing the objective,
we ran simulated user studies using the 24 search topics of TRECVid 2005 and
evaluated the results.

Another objective was to identify a model to weight existing feature categories
of implicit relevance feedback. Useful categories are:

— an initial click on a keyframe (C1)
— playing duration of a video file (Cs)
— interaction with a video such as using the pause button (Cs)

For identifying the best weighting model, we ran four simulated user studies using
different values for C; — C's under consideration of C; = Cy = C5, C7 < Cy < C3
and C1 > Cs > Cj3 respectively. Again, we used the 24 TRECVid search topics
from 2005 for evaluation.
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2 User-based Experiments

As part of the 2006 TRECVid evaluation, we asked six users who were not
familiar with our system to perform searches for a selection of the 2006 search
topics. None of them was involved in the development of the system, but all had
a primary degree and some an advanced degree respectively. Most of them watch
TV shows on a regular basis and according to their own judgement they have
a good knowledge about current affairs in general. All of them claimed to use
information systems very frequently. However, they rarely use any digital video
retrieval system. Each user had to work on 12 topics of the TRECVID 2006
collection and as given by the guidelines of the workshop they had a maximum
time of 15 minutes for each topic. The test procedure was always organised in
the same way:

— an introductory orientation session (maximum of 15 minutes)
— a pre-search questionnaire
— search session including
e user interacting with the system (maximum of 15 minutes)
e a post-topic questionnaire
— a post-experiment questionnaire

The total time for one session was three hours.

3 Results

Our simulated run showed that a combined system returns better retrieval results
than a system supporting explicit relevance feedback only. It also showed that
the system using C7 > C5 > (3 retrieved a higher number of results than the
other weight combinations.

The user-based experiments were based on the explicit relevance feedback model.
One result set per topic (selected based on the number of shots marked explicitly
by the user) was sent to NIST for evaluation. The results have not been published
yet.
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