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Information Retrieval

e How would you evaluate a search system?

 How would you determine that system A is better than B?



Information Retrieval Evaluation

e Evaluation is a fundamental issue of information retrieval
» an area of IR research in its own right
e Evaluation methods:
» batch evaluation
» user-study evaluation
» online evaluation

e Each method has advantages and disadvantages



Batch Evaluation
overview

e Collect a set of queries (to test average performance)

e Construct a more complete description of the information
being sought for each query



Batch Evaluation
overview: query + description (example)

 QUERY: pet therapy

e DESCRIPTION: Relevant documents must include

details of how pet- and animal-assisted therapy is or has
peen used. Relevant details include information about
net therapy programs, descriptions of the circumstances
in which pet therapy is used, the benetfits of this type of
therapy, the degree of success of this therapy, and any
laws or regulations governing it.




Batch Evaluation
overview

e Using these descriptions, have human assessors determine
which documents are relevant for each query

e Evaluate systems based on their ability to retrieve the
relevant documents for these queries

» evaluation metric: a measure of the quality of a

particular ranking of results with known relevant/non-
relevant documents

» Evaluation metrics assume that the goal for the system
is to displays the most relevant results in ways that
users are most likely to engage with them.



Batch Evaluation

overview: metrics
Which ranking is better?
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The red documents are relevant




Batch Evaluation
overview: metrics

e Which ranking is better?
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e rank of the first relevant document (lower value is better)
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Batch Evaluation
overview: metrics

Which ranking is better?
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precision at rank 10 (higher value is better)



Batch Evaluation
overview: metrics

Which ranking is better?
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precision at rank 1 (higher value is better
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Batch Evaluation
overview: metrics

e Which ranking is better?
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e recall at rank 10 (higher value is better)




Batch Evaluation
overview: metrics

e Which ranking is better?
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e recall at rank 30 (higher value is better)
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Batch Evaluation
overview: trade-offs

e Advantages:
» inexpensive (once the test collection is constructed)

» the experimental condition is fixed; same queries,
and same relevance judgements

» evaluations are reproducible; keeps us “honest”

» by experimenting on the same set of queries and
judgements, we can: (1) understand the strengths
and weaknesses of a system and (2) measure small
improvements to a baseline system
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Batch Evaluation
overview: trade-offs

e Disadvantages:

» high initial cost. human assessors (the ones who
judge documents relevant/non-relevant) are
expensive

» human assessors are not the users; judgements are
made “out of context”

» assumes that relevance is the same, independent of
the user and the user’s context
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Batch Evaluation
overview: trade-offs

Many factors affect whether a document satisfies a
particular user’s information need

Topicality, novelty, freshness, authority, formatting,
reading level, assumed level of expertise

Topical relevance: the document is on the same topic as
the query

User relevance: everything else

Which kind of relevance does batch-evaluation address?
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Batch Evaluation
overview: trade-offs

Many factors affect whether a document satisfies a
particular user’s information need

Topicality, novelty, freshness, authority, formatting,
reading level, assumed level of expertise

Topical relevance: the document is on the same topic as
the query

User relevance: everything else
Which kind of relevance does batch-evaluation address?

Mostly topical relevance
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User-Study Evaluation

overview

e (ive participants access to one or more systems
* Ask them to complete several (potentially different) tasks
e Learn about system performance by:

» observing what they do

» asking about their actions and thought processes

» measuring success (task completion, time, etc.)

» measuring perceived success (questionnaire data)

|7



User-Study Evaluation

overview: trade-offs

e Advantages:

4

4
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very detailed data about users’ reaction to systems
search is done to accomplish a higher-level task
tasks can be manipulated and studied

we can learn about users’ needs, behaviors, and
challenges

can help us design and evaluate tools to better
support searchers (perhaps in specific contexts)
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User-Study Evaluation

overview: trade-offs

e Disadvantages:

4

user studies are expensive (pay users/subjects,
scientist’s time, data coding)

dif;

PO

icult to generalize from small studies to broad

hulations

the laboratory setting is not the user’s normal
environment

need to re-run experiment every time a new system
is considered
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User-Study Evaluation

class discussion

e Why are behavioral studies necessary?

 Why can’t we simply ask people:

4

4

4

what are your needs!?

how do you behave?

what challenges do you face?
do you prefer system A or B?

help me help you!
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On-line Evaluation
overview

e Given a search service with an existing user population
(e.g., Google, Yahoo!, Bing) ...

* Have x% of query traffic use system A and y% of query-
traffic use system B

o Compare systems using logged data (implicit feedback)
 clicks: surrogates for perceived relevance (good)

 skips: surrogates for perceived non-relevance (bad)
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Implicit Feedback

implicit feedback in information retrieval “

Advanced search
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Implicit Feedback

implicit feedback in information retrieval

Implicit Feedback - Under the Reading Lamp
beao.wikidot.com/implicit-feedback
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skip!

click!

what does this tell
us’?
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Implicit Feedback

implicit feedback in information retrieval
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Implicit Feedback

implicit feedback in information retrieval
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Implicit Feedback

capital of honduras “

Advanced search
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Tegucigalpa - Wikipedia, the free encyclopedia
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As capital of Honduras, as department head and as a municipality, the Central District
seats ... For all practical purposes the capital of Honduras is Tegucigalpa. ...
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Honduras - Wikipedia, the free encyclopedia
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Tegucigalpa, the capital of Honduras, got its tongue twisting name from the ancient
Mahuatl language, and translated means "silver mountain® In effect, ...

What is the capital city of Honduras
wiki.answers.com » ... » Countries States and Cities » Honduras

What is the name of the capital city of Honduras? Tegucigalpa. What is the capital city 26
... Honduras capital city is Tegucigalpa. What city is the Italian capital city? ...




On-Line Evaluation
overview: trade-offs

e Advantages:

»  system usage is naturalistic; users are situated in their
natural context and often don’t know that a test is
being conducted

» evaluation can include lots of users
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On-Line Evaluation
overview: trade-offs

e Disadvantages:

» requires a service with lots of users (enough of them
to potential hurt performance for some)

» this is often referred to as the “cold-start problem”

» requires a good understanding on how different
implicit feedback signals correlate with positive and
negative user experiences

» experiments are difficult to repeat
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Information Retrieval Evaluation

e Evaluation is a fundamental issue of information retrieval
» an area of IR research in its own right
e Evaluation methods:
» batch evaluation
» user-study evaluation
» online evaluation

e Each method has advantages and disadvantages
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