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ABSTRACT

Evaluation of MIR systems requires honesty and skepticism
with respect to the selection of test collections and the
interpretation of results. We describe three minimal criteria
which help to ensure this honesty and skepticism through
appropriate selection of test collections, elimination of bias, and
objective analysis of results.

1. INTRODUCTION

In order to evaluate a Music Information Retrieval (MIR)
technique, it is necessary to apply the technique to one or more
collections of musical material. The validity of this process
rests on the researchers’ honesty and skepticism in selecting and
using the collections. We believe that three important criteria
illustrate the kind of honesty and skepticism required of any
MIR evaluation, and that MIR evaluation should be judged,
minimally, against these criteria. They are:

1. Does the study use a large, comprehensive music
collection? If not, why not?

2.  Has the study eliminated or acknowledged collection /
researcher bias?

3. Does the study use objective criteria to evaluate its results?

In this paper we will briefly examine each of these criteria.

2. DOES THE STUDY USE A LARGE,
COMPREHENSIVE MUSIC

COLLECTION? IF NOT, WHY NOT?

The ideal MIR technique could be effectively applied to a wide
variety of music, regardless of its cultural origin. At the same
time, this hypothetical technique would also allow us to probe
deeply into the content of musical material in order to locate,
analyze, or otherwise use the material. In practice, these two
goals often contradict one another and require trade-offs. For
instance, harmonic analysis may provide a powerful way of
interacting with collections of common-practice European music
(as in [1]), but may be of relatively little use on modal music
such as Indian classical music or the blues. Evaluations of MIR
techniques must explicitly identify these trade-offs. For
instance, a study of an MIR technique based on harmonic
analysis which evaluates it against a collection of common-
practice European music must remain skeptical about the
technique’s applicability to other musics, and scale back its
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claims accordingly.

Furthermore, it is the responsibility of an MIR researcher to
evaluate a technique against the largest and most heterogeneous
collection that is practical given the scope of the technique’s
applicability. If a technique is hypothesized to work for a
particular kind of music, that kind of music must be included in
the test collection, or the claims of the evaluation must be
appropriately qualified. Finally, the goal of any basic research
in MIR should be to develop techniques that can fit into a broad
and comprehensive set of techniques. An evaluation of an MIR
technique should situate itself in this larger context, and should
acknowledge the implications the results have for the
technique’s role in a broader and more comprehensive set of
techniques. For instance, query-by-humming (QBH) systems
such as [2-9] are designed to support a single mode of user
interaction with a collection indexed by melodic fragments.
Given that scope, evaluations of QBH should produce
hypotheses about the usefulness of QBH systems as a
component of a system including other modes of user interaction
and collections not indexed by melodic fragments.

3. HAS THE STUDY ELIMINATED OR
ACKNOWLEDGED COLLECTION /
RESEARCHER BIAS?

Researcher selection of music collections and queries can
introduce bias, so pains should be taken to eliminate this bias.
For example, many studies such as [10] evaluate MIR
techniques with a hand-selected subset of the researchers’
personal music collections. To eliminate selection bias, studies
should select test collections at random from large,
comprehensive collections of musical material. Where this is
not possible, researchers should refrain from making any claims
which could be impacted by selection bias.

In addition, the representation of music used for evaluating an
MIR technique may introduce simplifying assumptions that may
impact the claims. For instance, most QBH studies represent
queries as sequences of notes, and therefore assume that query
errors consist of equivalence classes of mismatches between
those sequences of notes and themes extracted from the
collection [3]. This eliminates classes of errors which cannot be
expressed in the sequence-of-notes representation, such as
various kinds of tuning problems. Such studies should (and
often do) adjust their claims about the techniques’ ability to cope
with errors. In a larger sense, ways of representing music
embody claims about the nature of music which must be



considered provisional until some universal theory of music may
be developed and accepted [11]. A choice of representations
therefore introduces a kind of bias towards a particular set of
claims about the nature of music, and this bias should be
acknowledged.

Style and genre present similar problems for MIR evaluation. If
the technique is evaluated against a particular style or genre, or
set of styles and genres (as in [12]), why is it not evaluated
against others? Do the styles and genres differ in some way
which is critical to the claims of the study? For instance, a study
of tempo detection which evaluated it with a collection of rock
music would beg the question of whether the technique might
apply to a genre of music in which the beat is presumably harder
to discern, such as Korean opera. Test collections should not be
genre-limited unless the technique requires it, for instance as in
[13] which investigates a technique designed to work primarily
on classical music.

Another important area in which researcher bias can be
introduced is query selection. It is often impractical or difficult
for researchers to gather “real” queries from “real” users, since
the experimental systems being evaluated lack the context in
which real users can issue such queries. Therefore queries must
be elicited from volunteers or synthesized according to a set of
assumptions. In classic IR research, queries are synthesized by
extracting fragments from target documents, and this approach
has been extended to MIR systems as well as in [14]. Since
evaluating the performance of an IR system for a particular
query hinges on knowing a priori which items in the collection
are relevant, the process of selecting the query typically involves
selecting a relevant item from the collection and using it to elicit
or synthesize a query. This process must be as transparent and
repeatable as possible. For instance, the item must be selected
randomly.

4. DOES THE STUDY USE OBJECTIVE
CRITERIA TO EVALUATE ITS
RESULTS?

MIR systems are typically evaluated for the relevance judgments
they make. In order to do this evaluation, it is necessary to
compare the relevance techniques against some external
measure of relevance. The selection of this external measure of
relevance may introduce bias. For instance, studies of theme-
based MIR techniques such as [15] often evaluate their
relevance judgments against published incipit indexes. But the
results may indicate that the technique has been over-fitted to
the kind of music for which incipit indexes are available.

Another subjective consideration which may impact the results
of an MIR study is the choice of data analysis techniques. For
instance, an MIR study about timbre classification might use a
particular clustering algorithm to group feature vectors, and
draw some conclusion from the results. But what if the
clustering algorithm is not appropriate for the data? Perhaps the
result is an artifact of the algorithm, and the algorithm should
therefore be discarded in favor of a more appropriate one.
Conclusions should not be drawn from the analysis of results
unless the analysis techniques used accurately identify the
patterns that are present in the data, considered independently of
the hypotheses of the study.

Speaking of hypotheses, MIR studies should explicitly identify
and reject the null hypothesis. This is a fundamental principle of
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statistical analysis, but it has larger implications than simply
reporting a measure of significance with every result. It means
accounting not just for error, but also for a variety of plausible
sources of bias, and either rejecting them or acknowledging
them by adjusting the claims of the study. This practice
embodies the honesty and skepticism required of MIR
researchers, and indeed of researchers in any discipline.

5. CONCLUSION

The three criteria described above can serve as minimal
guidelines to design evaluations of MIR systems. By choosing
collections appropriately, eliminating or acknowledging bias,
and assessing results objectively, MIR researchers can ensure
that their evaluations meet a minimal standard for honesty and
skepticism. And this minimal standard can serve as a common
point of departure for the discussion of significant broader
questions about MIR, such as the nature of music and the
purpose of MIR systems.
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