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ABSTRACT

With the dramatic increase of online digital musiesearch on
Music Information Retrieval (MIR) is flourishing me than ever.
However, evaluation in MIR has been focused onesystentered
approaches, where systems are evaluated againse-buift
ground truth dataset using system-focused measuatsmand
little attention has been spent on user experidndbis paper, we
argue that MIR evaluation should take users, initaad to
systems, into consideration. We suggest that sopssunes and
models in the established area of Interactive IEhetext domain
can be applied to the MIR domain. Novel evaluatineasures
that are unique to MIR are also proposed. The mepdf this
paper is to encourage user-oriented, and thus
comprehensive, approaches to evaluating MIR systems

Categoriesand Subject Descriptors

H.3.3 [ nformation Storage and Retrieval]: Information Search
and Retrieval -search processl.5 [Art and Humanities] —
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General Terms
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1. INTRODUCTION

As a crucial aspect of system development, evanoatbf
Information Retrieval (IR) systems has attractechtiomous
attention. Much of this effort can be seen from @ineual TREC
(Text REtrieval Conference) and the frequent appesr of
workshops on IR evaluation at the annual conferef@&GIR. In
the text IR area, some evaluation criteria and omeasents
beyond “relevance” have been proposed and used,tlzesb
alternative approaches have addressed many aspéci®

Permission to make digital or hard copies of alpart of this work for
personal or classroom use is granted without feeiged that copies are
not made or distributed for profit or commercialvadtage and that
copies bear this notice and the full citation oa first page. To copy
otherwise, or republish, to post on servers oredistribute to lists,
requires prior specific permission and/or a fee.

HCIR’10, August 22, 2010, New Brunswick, NJ, U.S.A..

Copyright 2010 ACM 1-58113-000-0/00/0004...$5.00.

Jingjing Liu
School of Communication and Information
Rutgers, The State University of New Jersey
4 Huntington St.
New Brunswick, NJ 08901, U.S.A.

jingjing@eden.rutgers.edu

evaluation criteria, including user experiences tire search
process, in addition to the well-accepted, systecused
measures such asecisionandrecall.

In recent years, with the popularity of digital najgesearch on
Music Information Retrieval (MIR) is flourishing methan ever.
The International Society of Music Information Reval (ISMIR)

will have its 11" annual conference this year. In the last decade, a

number of new algorithms and systems have beenopezpand
developed for a variety of MIR-related tasks: getiessification,
artist clustering, music recommendation, playlisheration, etc.
While these innovations greatly advance the stétthe art of
MIR, and some of the systems have been turnedrézbworld

moreapplications, the evaluation of MIR algorithms aydtems is not

as developed: the current evaluation paradigm msimited by
system-oriented approaches, while users, whom Mi&ems
serve, have rarely been considered in MIR evalodtameworks.

During IR processes, users accomplish their tagkmteracting
with IR systems. Hence, evaluations of IR systemesdnto take
into account users’ interactive processes of in&diom searching
and retrieval [2][3][18]. Just as other IR syste$R systems do
not stand by themselves. The goal of MIR systents facilitate
users’ music information tasks, and thus the ev@naof MIR

should inevitably take users into considerationthiis paper, we
suggest that along with the maturity of system-ead MIR

evaluation, it is needed to bring users into thetuse. User-
centered evaluation of MIR is grounded in the ratof music
information seeking and as such has broad appligain the

evaluation of MIR.

2. RELATED WORK IN THE MIR
DOMAIN

2.1 MIR Evaluation

Evaluation of MIR has been dominated by systemesent
approaches. Since 2004, the annual event, Musmrhation
Retrieval Evaluation eXchange (MIREX) [13] has bmeothe
main venue of system evaluation in the MIR commurMIREX
is the counterpart of TREC in the music domaint ke TREC,
there is a variety of MIRasksincluded in each year's MIREX,
such as genre classification, mood classificatioayer song
identification, audio music similarity and retriévamelody
extraction, etc. For each task, systems develogguhlicipatory
research groups around the world are run agairesbuyitt test
collections and their performances are comparee. Mieasures
used in MIREX are all system-centered, includamguracyfor
classification tasks,average precision for retrieval tasks,



variations ofprecision/recallfor (key, onset) detection tasks, etc.
Unlike TREC, as of the year 2010, there has nohlmeé¢ask in
MIREX that considers users’ interactions with tletems.

MIR experiments outside MIREX are also primarilyalated by
system-centered approaches, that is, without imvglwsers.
Nevertheless, there are a few exceptions. Pauwan®.Eggen
[22] conducted a controlled user experiment to uatal the
quality of playlists generated by the algorithmttiize authors
proposed. They recruited twenty-two participantsheof whom

used the proposed interactive system as well astaat system to
generate playlists for two pre-defined situatios®ft music” and

“lively music”) over four experimental sessions.eTtesearchers
then compared the systems using participants’ gatian the
resultant playlists. A post-experiment interviewswanducted to
elicit supplementary findings on thperceived usefulnessf

automatic music compilation. In a similar studyu®a and van
de Wijdeven [23] evaluated their “SatisFly” playligeneration
system by conducting a user experiment with twéody-

participants. Each participant rated the playlggserated by the
“SatisFly” system and a control system. The measused in this
study includedlaylist qualityas calculated by users’ ratingisne

spent on the taskumber of button presses in accomplishing the

task as well aperceived usefulnessmdease-of-useOn the same
line of research, a conclusive user evaluation easlucted in
[28] to assess the “similar song” function of thé/ld jukebox, a
music recommendation system. Twenty-two participarsted the
test system as well as two control systems to par@ playlist
generation task where 10 different songs must lmserh for a
single imaginary music listening situation. In ddmi to the
measures calculated in [23], this study also meakthe order of

participants’ preferenceamong the three systems by asking which

system they liked most and least.

These three studies conducted user experimentmloation and
addressed aspects that by no means can be covemsgtem-

centered approaches. The user-dependent measeressantial
for understanding users’ experience of MIR systeans for

achieving the ultimate goal of MIR systems. Intéregy, these

three studies were all on the task of playlist gatien, with

similar design and scale, were all conducted insémae research
lab, Philips Research Laboratories, and were cdeduat least
five years ago. This indicates that user-orienteduation has not
been well adopted and has limited influence in MIR.

2.2 User Studiesin MIR

Despite of the sparseness of user-centered ewvaiyamIR
researchers have long paid attention to users. dfisdies in MIR
have primarily focused on identifying users’ mugiéormation
needs and the features users often employed tailbestheir
needs. For example, McPherson and Bainbridge [23]yaed
server logs of the MELDEX digital music library adécovered
its usage patterns. Itoh [17] surveyed 21,177 entimtalog search
logs in an academic music library and identifiedess points of
music scores in online environments. Researchers ahalyzed
forum postings and requests on Q/A sites (e.g.,gl@oAnswers)
to identify user needs and information featuresdusemusical
queries [1][11][14][19]. Besides these approactetbnographic
methods (e.g., interviews) and surveys were oftseduin
exploring users’ music information seeking behawidr2][20]. In
a study using multiple user study methods, Vignf#i7]

conducted interviews, user experiments with exgsproducts, as
well as online surveys to investigate how musitetiers organize
and access their digital music collection.

3. USER-CENTERED EVALUATION IN
TEXT IR

In the area of text IR, for the past over threeades,relevance
[24] has been a major criterion of evaluation arab tbeen
overwhelmingly used in TREC practice. However,eoant years,
researchers have been arguing that relevance isuffitient in
evaluating IR systems because evaluation studiesrartinely
pursuing information seeking tasks outside of tiagitional, so-
called Cranfield paradigm and are taking a broaiws of tasks,
users, and contexts [15][18]. Relevance-based memswch as
precision and recall are not good for evaluating Interactive
Information Retrieval (IIR) systems, because whilgers may
modify or develop search tasks during search pseseghe two
measures cannot quantify the “informativeness” rikractions
[7]. In addition, neitheprecisionnorrecall is a highly significant
factor of user satisfactiontowards a given retrieval system.
Depending on their information seeking tasks, usesly not be
concerned about retrieving all the documents reievea their
search tasks; for many users, they are happyyf¢he get a good
answer in a short amount of time [16]. Further, plepose of an
IR system is to help users accomplish a task, aecetore IR
system evaluation should consider both task sucesssan
outcome and the value of support that IR systemgige over the
entire information seeking episode as a processH8levance-
based measurements that only focus on topical matbbtween
the documents and the query terms fail to addrémset
requirements.

There have been alternatives elevance such asefficiency
satisfaction[26], andultility [5][9], to name just a few. Kelly [18]
pointed out that very complex IIR activities invimlg both
Behavioral Science and Computer Science requirealptic
approaches and methods, and that “a single, pbestnnodel
would be deleterious” (p. 202). The evaluation rodg and
measures to be used depend, to a large extent,thpaoal of the
evaluation. For example, the evaluation may be fized system
that is able to retrieve relevant documents, oafeystem that can
help its users accomplish specific tasks

From a phenomenological perspective and basedenature of
information seeking, Belkin and colleagues [4][@vh recently
suggestedisefulnesss a criterion for evaluation of IIR systems.
Usefulnessas they argues, can be used to evaluate sysfgrorsu
from the aspects of both task outcome and taskepsoin the
accomplishment of a task. In terms of the measunesnender the
usefulness frameworkjsefulnesstself can be a measurement of
how much the search results contribute to task raptishment.

In addition, other measures can include but ardimited to:task
accomplishmenthow well the user finishes the task; how many
steps the user goes through; how long it takes)sapgort of the
system to the information seeking g¢tal the general task and to
each possible sub-task; acceptance or rejectionsystem
suggested search strategies and/or query refolionlasefulness
and the use of retrieved documents; recall andigpoecof single
search; etc.). It should be noted that whilsefulnessis an
alternative torelevance the authors did not mean to disregard
relevance and its measures; instead, relevanceinesaare part of
the usefulness framework. While some of these nmeashave



been used in previous studies, the usefulness farkels not a
simple repetition of previous efforts. It suggesthat
determination of which measures to use in evalnatepends
crucially upon the specification of a leading taskgoal whose
accomplishment itself can be measured. This meHipéasure
approach in general echoes Kelly's notion [18] tih&tre is not a
single best method in IIR evaluation.

4. PROPOSED MEASURESIN USER-
CENTERED MIR EVALUATION

As previously mentioned, while MIR evaluation hageb
dominated by system-centered approaches which atpic
measure how well the systems (algorithms) classifisic and
how relevant their retrieved music was, rare eff@$ been spent
on measuring how well the systems support usersipéetion of
music information seeking tasks or what users’'deaxperiences
are like. We believe that the conceptuskfulnessntroduced in
section 3 could be well applied to MIR system eatibn. We
suggest that the measurements of the usefulnesevirark are
applicable to the MIR domain. Further, due to theique
entertaining nature of music that is different frorextual
information in regular text retrieval, we also saggadditional
aspects that are not included in the original uses framework
proposal, such agntertainability and social life support In
addition, other IIR measurements suchlearnability are also
important in evaluating MIR systems. Our proposeghsures are
as follows.

Measure on music information task accomplishmenhis
measure as Cole et al. [9] proposed in their lIRluation
framework focuses on search outcome. Since the goMIR
activities is to support users to fulfill their nicisnformation
needs represented by their MIR tasks, MIR evalnaten include
the measure on task accomplishment in the evaluatiowedls
This measure can include several points:

¢ (How) does the user find the desired music?
« How many steps does the user take to find the rdusic
¢ How long does the user spend in finding the music?

This is often referred amsk completiontime or time lag and
has long been recognized as one of the most imgartéeria
that could be used to evaluate IR systems [8][18][2

Measure on system support of the music informatieeking
process Information seeking is a process instead of gusearch
outcome [9]. It is often a continuous process mdtef a single
query-result activity. This is true in the musiciin as well. For
example, during a music search process, users noayfymand
refine their queries after listening to part of etrieved song.
Specific points of this measure can include:

« How does the system support identification of aeguence of
sub-tasks (if any) toward the completion of the egah music
information seeking task?

¢« How useful is the system in querying support (equery
reformulation suggestions)?

* How does the system support displaying and plagearch
results?

« How does the system support saving search results?

The last two points are very different from text [Rsplaying
search results in the music domain is an on-gogmparch
question in and of itself. Unlike a text documeat,music
document (or part of it) has to be played andristeto by the
user before he or she can make judgments on ite \tal the
music information needs. Also, due to intellectyabperty
laws, saving a music document is much more contelitthan
saving a text document, which raises an additichallenge to
MIR systems.

Measure on system support of user experienidgs aspect
includes general rules suggested by experts fronmatu
Computer Interaction (HCI) and IR areas, as wethassuggested
measures that are unique to MIR systems.

« How is the user satisfied with his music findingpexence?
« How easy does the user feel the system is to use?

* How much does the system help the user to avoitusmm or
“getting lost™?

These points are frequently seen in system interfaaluation,
for example in [25].

* How is the system easy to learn?

* How quickly can a user familiarize himself/herselith the
system again after not using it for a while?

The above two points are on tlearnability of MIR systems.
Researchers have realized the influence of learmnipe IR
process. For example, Borlund [6] argued that IRlwation
should pay attention to the learning process ofsuaed gauge
the learnability of an IR system. The issue tHarnability is
even more important in MIR because MIR systems nofte
include multimedia interfaces that are novel anthmniliar to
most users. For instance, McPherson and Bainbri@d¢
studied usage patterns of the MELDEX digital mugicary
and found that although the system supported melodi
querying, users still preferred issuing textual rigee The
overhead of learning how to issue a melodic querimpeded
users from taking full advantage of the system.

« How well does the system support entertainment?
« How well does the system support social life?

The above two points are unique to the MIR domdisually,

people search music for entertainment purposes,ttaml the
MIR systems should attempt to support users’ gémpengpose
of entertainment. In addition, music is also aneaspf social
life. Users often share their favorite music witiefids and
carefully select certain kinds of music for specgocial events
and occasions such as weddings, parties, tripsowramtic

dates. Therefore, it should be a goal of mature B\&tems to
support users’ music-related social life.

The above proposed measures focus on different@sptusers’
interactions with MIR systems. It is desirable tonbine multiple
measures in evaluation, but the adoption of arthede measures
would complement current system-centered approaches

5. CONCLUSIONS

As the ultimate goal of MIR systems is to help ssierseeking
music information, the evaluation of MIR system®ugd take
users into consideration. This paper advocatesradfpan shift
from system-centered evaluation to user-centereduation in



MIR. Interactive IR in the text domain has beeraative research
area for decades and has plenty to offer to MIRaBplying IIR

and HCI evaluation measures to MIR and proposingsones
unigue to the music domain, this paper aims tatetiore work

and attention on user-centered MIR evaluation.
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