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Outline

• A history of information retrieval (IR) 
evaluation
– System-oriented evaluation 
– User-oriented evaluation

• Our experience with user-oriented 
evaluation

• Our observation
• Learnt lessons



Information Retrieval



Why evaluate an IR system?

• To select between alternative 
systems/algorithms/models

• What is the best  for:
– Ranking function (dot-product, cosine, …)
– Term selection (stop word removal, 

stemming…)
– Term weighting (TF, TF-IDF,…)



The traditional IR evaluation

• Test collection: a collection of documents,  a 
set of queries, the relevance judgement

• Process: input the documents, put each query 
to the system, collect the output

• Measurement: usually precision and recall
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Early Test Collections

Different research groups used 
different and small test collections:
– Hard to generalize the research 

outcomes
– Hard to compare systems/algorithms 

across sites



The TREC Benchmark
• Text Retrieval Conference - organized by NIST, 

started in 1992, about 93 groups from 22 
countries participated in 2003.

• Purposes:
– To encourage research in IR based on large text 

collections.
– To provide a common ground/task evaluation that 

allows cross-site comparison.
– To develop new evaluation techniques, particularly for 

new applications, e.g. 
• filtering, cross-language retrieval, web retrieval, high 

precision, question answering



Problems with the system-oriented experiment

• Pros:
– Advanced the system development

• Cons:
– System is an input-output device, while most real 

searches involve interaction.
– Relevance is binary and judged independently of 

context, while relevance is
• Subjective: Depends upon a specific user’s judgment.
• Situational: Relates to user’s current needs.
• Cognitive: Depends on human perception and behavior.
• Dynamic: Changes over time.



TREC interactive track 

• Goal: to investigate searching as an 
interactive task by examining the process
as well as the outcome.



Interactive track tasks

• TREC3-4: finding relevant documents
• TREC5-9: finding any N short answers to 

a question, to which there are multiple 
answers of the same type. 

• TREC10-11: finding any N short answers 
to a question and finding any N websites 
that meet the need specified in the task 
statement

• TREC12:  topic distillation



Interactive track tasks

• TREC3-4: finding relevant documents
• TREC5-9: finding any N short answers to 

a question, to which there are multiple 
answers of the same type. 

• TREC10-11: finding any N short answers 
to a question and finding any N websites 
that meet the need specified in the task 
statement

• TREC12:  topic distillation



How to measure outcome?

• Aspectual precision
– The proportion of the documents identified by 

a subject that were deemed to contain topic 
aspects. 

• aspectual recall
– The proportion of the know topic aspects 

contained in the documents identified by a 
subject.



How to measure process?
• Objective measures:

– No. of query iterations
– No. of document surrogates seen
– No. of documents read
– No. of documents saved
– Actual time used

• Subjective measures:
– searchers’ satisfaction with the interaction
– searchers’ self-perception of their task completeness
– searchers’ preference of an search system/interface



Experimental  Design

• Factors: searchers, topic, and system
• Latin square experimental design

Searchers System, Topic

1 E, B1 C, B2
2 C, B2 E, B1
3 E, B2 C, B1
4 C, B1 E, G2

E: Experimental System, C: Control System
B1 and B2 are two blocks of (4) topics



Experimental Procedure
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Experiment I – clustering vs ranked list (I)

• Hypothesis: clustering structure is more 
effective than a ranked list for the aspect 
finding task.



Experiment I – clustering vs ranked list (II)

• Stage I – Can subjects recognize good clusters?
• Experimental task: to judge the relevance of a 

cluster to the topic  based only on the 
description of cluster

• Non-standard TREC experiment, four subjects 
are involved. 



The interface for judging the 
relevance of clusters



Experiment I – clustering vs ranked list (III)

• Stage II: Can clusters be used effectively 
for aspect finding task?

• TREC experiment: 8 topics, 16 searchers



The list interface



The clustering interface



Experiment I – findings

• Clustering structure works for some topics, 
but overall there is no significant difference 
between the clustering structure and the 
ranked list.

• Subjects preferred the clustering interface.



Experiment II - Document summary

• The relevant facts may exist within  small chunks 
of a document, and these small chunks may  not 
necessarily be related to the main theme of the 
document.

• These small chunks usually contain the 
keywords, and in the form of a complete 
sentence. We call this sentence the answer 
indicative sentence (AIS).

• When a user is scanning through a document to 
search for facts, s/he usually uses zoom-out 
strategy - keywords -> sentence -> document



Experiment II  - hypothesis

• Hypothesis: The answer indicative 
sentences are better surrogate of a 
document than the first N words for the 
purpose of interactive fact finding. 



The AIS

• An AIS should contain at least one query 
word and be at least ten words long.

• The AIS’ are first ranked according to the 
number of unique query words contained 
in each AIS. If two AIS’ have the same 
number of unique query words, they will 
be ranked according to their appearing 
sequence in the document.

• The top three AIS are then selected.



Control System (FIRST20) 



Experimental System (AIS3)



Experiment II - findings
• Topic by topic, AIS3 has more successful 

sessions than the First20 in 7 topics (out of 8 
topics).

• Subject by subject, 10 subjects are more 
successful with the AIS3 than the First20, 2 
subjects are more successful with the First20 
than the AIS3. 

• Subjects thought the AIS3 is easier to use, 
preferred the AIS3, and takes less interactions 
with the AIS3. 



Experience

• TREC interactive track evaluation platform
– Pros: 

• leverage the effort to build the evaluation platform
• Well developed experimental design and procedure

– Cons:
• small number of subjects and topics
• hard to repeat experiment

• difficult to interpret results
– E.g. performance vs. preference 

• effective delivery works in the right context
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