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comprehensive answer. This may be of particularly great help for those searchers having
poor information or media literacy. This is of obvious importance in many situations: e.g.,
education, medical information, and search for topics “that matter”. Some special domains,
such as patent search and evidence based practices in medicine, have clearly prescribed a
particular information seeking process in great detail. Here building a systems to support
(and enforce) this process is of obvious value.
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A common framework for user interaction models and a common framework in which to
place evaluation measures (i.e., the units of measurement) should be consistent but does not
yet exist. Current measures are not comparable as the units used are not clearly defined
in terms of real-world outcomes, and vary between measures. Since most measures encode
some form of user behaviour as an underlying user interaction model, having measures that
use the same unit of measure would enable comparisons between different user interaction
models across different systems. As well as making it possible to compare between measures
themselves (opposed to viewing them independently in different units).

4.9.1 Motivation

The main goal is to enable assessment of the performances of the system as a whole or
specific components in particular. For that we need a repeatable way to say that a system is
better than another on a gain base (utility, usefulness, happiness, ...). Ideally, the effect of
user attributes that are not salient to the evaluation itself should be minimized (e.g. “what
the user had for breakfast”). The measures should be comparable; that is, defined using the
same units (i.e. gain, cost, or gain/cost). We would also like to be able to determine the
effects of the interface and interaction on the actual performance.

4.9.2 Proposed solution

Integrate the interaction with an IR interface into the measures, e.g. in a TREC- style
evaluation, individual IR systems may submit conventional ranked lists. Systems can then
be evaluated based on different models of user interfaces or interactions. To extend TREC-
style evaluations to accommodate more realistic interfaces, individual systems might submit
responses to a variety of user actions, which would then be evaluated across more complex
and detailed interfaces and interaction models.

One possible solution would be to decompose measures into components: Interaction
model (I) (traditionally: when the user stops) Gain model (G) (traditionally: number of
viewed relevant docs) Cost model (C) (traditionally: number of viewed docs with unit costs)
An evaluation measure could then be parameterized by the components as M(I,G,C).

An interaction model might be characterized by a sequence of states and for each state
some specific interaction with the system taken; potentially depending on the intent and task

13441

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/


124 13441 – Evaluation Methodologies in Information Retrieval

of the user (e.g., a recall oriented task). The interface of the system could be encoded in
the cost model. The gain would model the documents returned to the user (e.g., degree of
relevance)

For example, we can deconstruct DCG into the three main components outlined above:
the interaction model is “defined” by the discounting function, the gain model is how we
sum up the weights of viewed (relevant) documents and the cost model is the number of
viewed documents (with a fixed cost for each document). This means that we can fix the
gain and the cost models while changing the interaction model still being able to compare
measurements.

We could define an idealized interaction between the user and the system (including its
interface). Idealized in this case would mean the optimal behavior where users are able to
make decisions towards the best possible gains. System comparison based on such idealized
interactions seem to be much more reasonable and comparable than based on arbitrary and
possibly sub optimal decisions. This approach would also enable us to drop from the models
a number of parameters that are difficult to estimate, such as click and query reformulation
probabilities.
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