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A large-scale study was set up aiming at the clarification
of the influence of demographic and musical background
on the semantic description of music. Our model for rating
high-level music qualities distinguishes between affective/
emotive, structural and kinaesthetic descriptors. The
focus was on the understanding of the most important
attributes of music in view of the development of efficient
search and retrleval systems. We emphasized who the
users of such systems are and how they describe their
favorite music. Particular interest went to inter-subjective
similarities among listeners. The results from our study sug-
gest that gender, age, musical expertise, active musician-
ship, broadness of taste and familiarity with the music
have an influence on the semantic description of music.

Introduction

This article investigales how potential users of digital
audio-libraries describe the semantic quality of mustc. Within
this frame, this article asks the following questions: What are
the effects of demographic and musical background? How is the
semantic description of music structured? These questions
are important for the development of future semantic-based
music search and retrieval systems,
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To retrieve music from a digital audic-library, users have
to express a search intention. Current technology allows
only meta-data descriptions, such as title, name, and year.
Future technologies however may also allow content-based
descriptions (Leman, 2002a; Leman et al., 2002b). For ex-
ample, users could employ previously recorded audio frag-
ments as search examples. They could further specify which
audio cues are relevant for the search, for instance, that the
melody should be similar to that of a given audio fragment
or that color, mood, or emotional flavor should be the
same. To indicate these intentions, they could rely on graph-
ical navigation tools or just describe them in words. All
these technologies call for an extension of the traditional
meta-data description to a more advanced content descrip-
tion of music.

An important subset of such a content description is the
semantic description. This is a verbal description of intrinsic
musical qualities or, more specifically, what intrinsic quali-
ties mean to a user. Semantic descriptions are sometimes
associated with cultural, historical, or other nonmusical sig-
nifications. However, these so-called extra-musical meanings
are not taken into account in the present article nor are any
other types of nonlinguistic or gesture-based descriptions,
such as tapping, singing, or moving.

There are several reasons to believe that descriptions of
intrinsic musical qualities form a self-contained description
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category for music search and retrieval. First of all, they have
a linguistic aspect and are meant to function in a social con-
text. This requires that they are effective in communication as
well as explanatory in terms of their particular intention, re-
vealing what is perceived and experienced while avoiding
cultural interpretations or associations. Second, semantic de-
scriptions are high-level in that they rely on a cognitive as-
sessment of the sensery and corporeal experiences induced by
musical audio. Yet, for this reason, they can be elusive and
influenced by a number of subjective factors that introduce
uncertainty into the communication pattern. Finally, in the
context of music search and retrieval systems, semantic de-
scriptions are used to mediate between the user’s verbally
described search inteniion and the audio contained in a music
library. Machines need to be able to deconstruct their meaning
into formal entities that the machine can deal with. This
process may not be a concern of the user, but it is nevertheless
of interest when considering semantic descriptions. Decon-
struction of semantic descriptors is of central importance in
building semantic-based music search and retrieval systems
capable of dealing with large music collections. It is safe to as-
sume that the particular linguistic nature of semantic descrip-
tions, their function in social context, and their link with
private experience and the musical audio stream put severe
constraints on building music search and retrieval systems.

Despite their appeal as a description category, there is
still a lack of knowledge about the degree to which users can
successfully deal with semantic descriptions. The regulari-
ties of the relations between semantic description and sub-
jective background are neither clearly understood nor casy
to identify, Music consists of many aspects that interact at
multiple levels of description. Descriptors may focus on
cues that relate to physical or sensory features (such as artic-
ulation, roughness) or they may focus on higher level prop-
erties whose semantics may range from structural to
synaesthetic/kinaesthetic  to  affective/femotive qualities
(Leman, 2007; Leman et al. 2004; Lesaffre, 2005). Many
functions of music are connected to social and psychological
factors (Hargreaves & North, 1997; Huron & Aarden, 2002),
so thal it is not easy to select or define the population of sub-
jects that should be taken into account. Many studies tend to
rely on a population of university students or on some other
population whose representativeness is not identified. Con-
sequently, the regularities found may be biased. It is very
likely that user groups such as musical novices and musi-
cians or adolescents and middle-aged people may under-
stand music in different ways and that there may therefore be
a strong effect of subjective background on how music is de-
scribed. For this reason, the present study focuses on inter-
subjective similarities among unsers, taking into account the
proper music environment and description context.

This study addresses the relationships between semantic
descriptions and user backgrounds. In particular, it is intended
as a means of exploring the following questions: What is
a representative sample of the people that are likely to use
future content-based music search and retrieval systems?

What is a representative sample of the music that will need to
be described in this context? To what extents are listeners con-
sistent in their use of semantic descriptions and to what extent
do they rely on an intersubjective semantics? What type of de-
scriptors may work better than other descriptors? Finally, how
do all the above relate to factors such as musical education,
genre preferences, taste, and familiarity with music?

This article comprises four parts. The first part gives a crit-
ical overview of related work, showing that this work is
sparse. The second part describes a large-scale survey and ex-
plorative statistical analysis of demographic and musical
backgrounds in order to define the population of potential
users of music audio-libraries. The third part focuses on an
experiment in which a representative subset of the population
described pieces music by means of semantic descriptors. It is
shown that demographic and musical background affect these
descriptions. In the final part, the results are discussed and
conclusions are drawn with a view to future investigations.

Related Work
User Studies

To the best of our knowledge, no large-scale studies in-
vestigating the effects of demographic and musical back-
ground on semantic description, or at least none using a
population that is representative for the music information
retrieval context and musical stimuli that are representative
of its music consumption pattern have yet been published.
Kim and Belkin (2002) report an experiment in which 11
students describe seven pieces of classical music, but the
small number of subjects and the nature of the stimuli do not
allow generalization. A more rigorous appreach is needed to
categorize the perception of musical features.

Studies that focus on the social use of music (e.g.,
Hargreaves & North, 1997; Williarns, 2001) have the poten-
tial to reveal important insights into demographic and musi-
cal backgrounds. However, so far such studies have not
addressed the potential users of music information retrieval
systems (Droetboom, 2004), Obviously, the social context of
semantic-based music information retrieval is not yet fully
functional and thus it does not yet form part of the current
social context. However, in view of the development of
mausic information retrieval test beds, Cunningham {2002)
emphasizes the need to identify the potential users of a
digital music library. It is indeed likely that the potential
users form a varied population open to new technology. The
Human Use of Music Information Retrieval Systems
(HUMIRS) project (Downie, 2004} aims at collecting and
analyzing data concerning real-world users. Thus far, how-
ever, results have been reported only for a population of
users from a university community (Lee & Downie, 2004),

Semantic Description

In the context of music search and retrieval, the use of se-
mantic descriptors has been explored through both linking
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and annotation approaches. Linking approaches aim at col-
lecting users’ music ratings for recommendation applica-
tions, Kalbach (2002) praises these approaches for being
innovative in that they are based on a large population of
users dedicated to search and retrieval of music. However,
the semantic description often relies on an ad hoc taxenomy
that is not grounded in empirical studies (e.g., MoodLogic).
Annotation approaches collect the user’s music ratings
in pursuit of system evalvations and algerithm testing
{Lesaffre, Leman, De Baets, & Martens, 2004; Tzanetakis &
Cook, 2000; Yang & Lee, 2004). Unfortunately, despite
requests for more input from psychologists and musicologists
{Futrelle & Downie 2002}, most such studies provide scarce
reference material regarding how ratings were obtained and
the representativeness of the population of users. In general,
music annotation is often hindered by a lack of representative
audio databases and studies often tend to underestimate the
tmportance of a representative set of music.

A number of studies have explored the relationship be-
tween music and emotion, more specifically between
descriptions of musical structure and descriptions of emo-
tional appraisal (Gabrielson & Juslin, 2003; Gabrielsson &
Lindstrém, 2001; Juslin & Laukka, 2003; Juslin & Sloboda,
2001). The latter form an important subcategory of the cate-
gory of semantic descriptions. Most studies reveal that
semantic/emotive descriptors rely on a number of subjective
factors. However, they are not related to music information
retrieval and for that reason suffer from a lack of representa-
tive population and music. Leman, Vermeulen, De Voogdt,
Moelants, and Lesaffre (2005) investigated the hypothesis
that the intersubjective basis of semantic descriptors can be
predicted by a combination of acoustic cues. This study sug-
gests that valence and activity factors can be better predicted
by these means than descriptors that refer to interest factors
but that both automated extraction of acoustic cues and sta-
tistical approaches remain in need of improvement. It calls
for more large-scale studies that, using a representative pop-
ulation of subjects, address the relationship between seman-
tic descriptions and respondent backgrounds.

The present study expands on Leman et al. (2004, 2005),
in terms of both scale and approach. The selection of musi-
cal excerpts has been improved, the number of excerpts has
been expanded, and the pepulation is more representative.
Unlike previous research in which the selected stimuli were
assumed to be unknown to the subjects, this study works
with participants who have a high degree of familiarity with
the music they are requested to annotate, This was assumed
to be a more realistic and reliable approach, especially when
users with little or no musical background are involved.

To summarize, from a literature review and previous exper-
iments conducted in-house, it is clear that in music information
retrieval research, opinion and attitude questions are the most
challenging and still need a great deal of investigation. So far,
there exist no annotated music databases to support such in-
vestigation. User dependency with regard to semantic descrip-
tion of music has been acknowledged but also largely
neglected, as most experimental research recruited subjects

from selected populations of university students and relies on
scores ehtained for a limited musical database.

User Study

The study presented here contains (a) a survey of the po-
tential users of interactive music systems, their demographic
and musical background, as well as their favorite music and
(b) an annotation experiment involving a representative set
of respondents. A self-administering Web-based question-
naire was used. This generated the main dataset, which con-
tains a list of respondents and information about their
background, including the titles of their favorite music.
From this main dataset, subjects and musical excerpts were
selected for the annotation experiment. This experiment pro-
vided the annotation dataset that contains quality ratings of
semantic descriptions of the selected music excerpts. All
data are incorporated in a relational database.

Survey on Demographic and Musical Background

Aim and approach.  The survey aimed at identifying poten-
tial users of content-based search and retrieval of music. Our
recruitment strategy guaranteed that a valid cross section of
potential end users of music information retrieval systems
was attracted. The survey was announced on mailing lists
and postings 1o music and ICT newsgroups. In addition, a
media campaign was launched and interviews with the re-
searchers about the goals of the survey were broadcast on the
radio and published in newspapers.

Survey design and procedure. Respondents could fill in the
questionnaire—on the Internet at home or in a booth in-
stalled at the music library of the city of Ghent—any time
from April 2004 to January 2005. Completing the question-
naire took about | hour on average. An introductory text ex-
plained the goal of the study and guaranteed privacy.

First, information was gathered about global background,
then the musical background was assessed. The questionnaire
began with a number of questions addressing respondents’
sociodemographic and cultural backgrounds, and their famil-
larity with the Internet. Respondents were then asked about
their music education background, their music level and abil-
ity to play an instrument, and if so, which type of instrument
they played. They also had to report on their singing and
dancing skills, the way they interact with music, and their
preferred medium for listening to music. Music genre prefer-
ences were addressed in multiple ways: {a) participants were
asked which genres they listen to; (b) their personal evolution
of musical taste was checked; (c) they were requested to pro-
vide up to 10 titles of their favorite music. The genre items on
the questionnaire used a genre taxonomy that covered 14
major categories with which most subjects were assumed to
be familiar, such as classical, world, jazz, and rock. Partici-
pants could make multiple choices from a checklist of all 14
genre categories. Additionally, they were offered the possi-
bility of naming a genre that was not in the list, With the aim
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of generating a music audio database that reflected both genre
and title preferences, an open-ended section was included at
the end of the questionnaire.

There follows a brief summary of the statistics produced by
this procedure (for full detailed tables please visit www.
IPEM.UGENT be/staft/Mich/PhDMLesaffre). The focus is es-
pecially on participants” music background and on the results
relevant to semantic description.

Background. 774 people responded to the questionnaire.
Statistical analysis was performed on the 663 (86%) who
provided enough data for relevancy. The age of respondents
ranged from 15 to 75 years with a mean of 29.4, Males
(55.8%) slightly cutnombered females (44.2%). As could be
expected from a set-up targeting a population open to new
technology, 92.6% of the respondents claimed familiarity
with the Internet, and 50% had Internet access at home. They
spent an average of 9.6 hours a week using the Internet, and
3.1 hours a week on activities related to music. Almost two-
thirds (63.2%}) of the subjects had had some form of musical
education {i.e., self-study, private education, music school,
conservatory or university);, half (50.7%) of the subjects
claimed to play onc or more instruments. Our questions al-
lowed us to make a distinction between more active listeners
(32%), active-and-passive listeners (43.3%), and more pas-
sive listeners (24.7%). Active listening was defined as con-
scious listeming, whereas passive listening was defined as
listening without really paying attention. Among instru-
ments, keyboards were the most popular instrument group
{25.6%) followed by plucked strings {21.1%) and woodwind
(19%). Respondents evaluated themselves as better dancers
than singers and nearly all (94.9%) said they spontaneously
move along with the music they hear. Concerning the musi-
cal medium they use, subjects could choose between
CD/minidisc, radio, television, and the Internet.! The most
preferred mediom was the CD (62.9%) and the second
most popular medium was the radio (47%).

Genre preferences and musical taste.  The 663 participants
made a total of 3,096 genre selections. This represents an av-
erage of 4.7 selections from a checklist of 14 predetermined
classes, These were classical, world/ethnic, light/oldies, pop,
rock/metal/noise, jazz, blues/soul/reggae, folk/country,
rap/hip-hop, new age, dance/house/techne, children’s songs,
and “other”, This genrc taxonomy is based on a preliminary
study of genre classes as provided by the International Fed-
eration of Phonographic Industry and All Music Guide in
which the top-ranked genres are pop (13.0%), classical
(12.0%), and rock {10.8%).

In the survey, musical taste was tested by linking the genre
set (as used in the genre questionnaire) with six age cate-
gories. According to the sum of counts, it was found that pop
(19%), classical (12.9%), and rock/metal/noise (11.2%) are
the most popular genres. The importance of classical music is

! At the time of this study, the iPod version for Windows was newly
availzhle and had not yet reached many users.

remarkably high and increases with age. Most extremes
appear in the youngest age category (1-12) in which pop-
ular music gets the highest score (29.5%), foliowed by chil-
dren’s music (28,7%). The intcrest in pop music remains
rather stable between 18 and 35 years and then gradually
decreases. Interest in rock/metal/noise music is most promi-
nent around the age of 1218, after which it slowly decreases.

Favorite titles. 523 of 663 (79%) participants provided
from 1 up to 10 titles of their favorite music together with the
name of the composer or performer of each piece. Regarding
favorites, the questionnaire provided a list of 3,021 titles with
presumed long-term familiarity to the participanis. These
titles were taken as 4 starting point for building up the musi-
cal database of the annotation experiment (see infra). Partici-
pants were also asked to describe the genres to which they
think their chosen pieces belong. Their genre descriptions
were subsequently labeled by music experts. A clear prefer-
ence for pop and rock styles was found, but classical music is
strongly represented as well. Moreover, the favorites repre-
sented higher percentages of pop (20.4%), rock (23.5%), and
classical (17.7%) than one would have expected from the
genre preferences. This could be explained by the fact that for
the latter, participants made multiple choices of genres they
listen to in general, whereas for favorites, they provided titles
of music they listen to very often. This picturc suggests that
the music types of most interest to a music information
retrieval system user would be pop, rock, and classical music.

Relationships. Relationships between binary distinctions
within the variables of age, age category, gender, musical
education, musical expertise, and breadth of taste were
investigated. For each variable, a two-way contingency table
analysis was performed to evaluate statistically significant
relationships. A chi-square statistic guaranteed that the
differences between the observed and expected values
were sufficiently different. Multiple significant relation-
ships were found between these categorical variables. It is, for
example, likely that the potential users of interactive music
systems have the following characteristics: (a) among those
older than 25, two out of three (63%) are men; (b) of those who
do not listen to classical music, two out of three (66%) are
yvounger than 25; (c} two-thirds of the women are musical
novices (63%); {d) of classical music listeners, more than two-
thirds (70%) are musical experts; (d) most (95%) people
who play an instrument are musically educated; (e) of those who
listen to classical music, two out of three (63%) play an
instrument; and {f) of those who do not listen to classical
music, two out of three (63%) have a narrow taste range.

Conclusion. With 774 participants representing a broad
distribution of music lovers and technology-minded people,
we have reached a sample size that is large enough to permit
quantitative and qualitative deductions. Although partici-
pants were not asked if they might use music information
refrieval systems, we developed a recruitment strategy that
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made sure we attracted the targeted population. Among
potential users of music information retrieval systems, it was
found likely that music plays an active role in their lives.
According to the findings in the survey, a global profile of
envisaged users can be outlined. The average music infor-
mation retrieval system users are likely to have the follow-
ing characteristics: (a) be young people (thres-quarters of
them younger than 35 years); (b) use the Internet regularly
(92.6%); (¢) spend one-third of their Internet time on music-
related activities; (d) be actively involved with music (two
out of thtee in our survey had had a musical education and
one out of five had a high-level of musical expertise); (&)
have the broadest musical taste in the 12-25 age category;
(f) have pop, rock, and classical music as preferred genres;
{(g) be good at genre description; {(h) have difficulties assign-
ing qualities to classical music; and (i) assign most variabil-
ity to classical music,

Annotation Experiment on Semantic Description

The annofation experiment aimed at finding out how
potential users of music information retrieval systems would
describe their search intention using semantic descriptions
of music. Tt was an in-depth study of feelings, judgments,
and appraisal by a selected target group. The focus was on
unveiling relationships that could support linking between
musical structure and musical expressiveness, taking into
account intersubjective similarities and subjective differ-
ences, The description of perceived musical qualities in-
volved five aspects: (a) the attribution of appraisal and
interest {e.g., affective/emotive descriptors), (b) the descrip-
tion of structural features (e.g., structure descriptors), {c} the
description of involved activity (e.g., kinaesthetic descrip-
tors), (d) the impact of memory, and (e) personal judgment.

Subjects and stimuli.  Tnvitations were sent to the 490 par-
ticipants who at a certain point in time had completed the
questionnaire. Of the 115 who responded, 94 finally partici-
pated in the experiment. All subjects that participated in the
annotation experiment were paid,

From 3,021 favorite titles provided by the participants of
the survey (see the favorite titles section), 160 were selected
for the experiment’s music database. This database was
divided into three categories, namely classical, pop (with a
balanced distribution of pep music, rock/metal/noise, elec-
tronic music, dance/house/techno, rap/hip hop, soulfreggae,
light music, new age, and soundiracks), and roots (jazz, blues,
world/ethnic and folk/country). The distribution of titles
within these three categories reflected the distribution of the
related classes in the genre questionnaire of the survey (see
the genre preferences and musical taste section). We assumed
that subjects’ familiarity with particular pieces of music would
increase their competence in semantic annotation. Therefore,
only titles with high pepularity, as measured by their repeated
occurrence in the survey, were retained for selection. For each
title that was selected, one excerpt of exactly 30 seconds in
length was recorded. The selection of the particular excerpt

was made on the basis of musical homogeneity and attention
ie a natural beginning and ending. The 160 excerpts were
stored in 16 bit 44100 kHz PCM wav format. A table with
references to all the selected musical excerpts is available at
hitpr/iwww.ipem.ugent, be/mami/public/Muziek VoorM AMI/
MAMIexp2Refs.xls.

Design. A music information retrieval system that offers
users the opportunity to formulate a query by vsing a set of
affective/emotive, structural, and kinaesthetic descriptors
{Leman, 2007) that would allow the retrieval of intended
music does not yet exist. Therefore, we could not make use
of existing systems. Web-based forms were used Lo gather
subjects’ ratings of a set of semantic adjectives that describe
expressive and structural qualities of music. For each rated
musical excerpt, subjects were also asked to give additional
information on how familiar they were with it, their overall
judgment (beautiful/awtul), how complicated they found it
(easy/difficult), and their physical response (move along,
sing along, etc.). In Table 1, a global overview is given of the
model for rating high-level qualities of music.> To avoid
ambiguity, questions that assess a qualitative measure were
phrased carcfully, for example, “What feeling goes out of
this music?” In the response form, adjectives were not
offered as single words but in predications such as “This
music is cheerful.”

Affective/emotive descriptors were subdivided into two
sets of adjectives related to appraisal and interest (Leman
et al., 2005; Scherer & Zentner, 2001). Appraisal assumes a
cognitive evaluation of the affective/emotive value of the
music, thal is, whether its affective value can be communi-
cated in a soctal context. Ratings were made on a five-point
scale (ranked [rom not to very) for a set of eight adjectives
that appeared in random order on a list. The list of adjec-
tives contained potentially bipolar terms, but a unipolar scale
was used to avoid weak choices. By offering the possibility
of “no opinion” on a particular affect, people were not forced
to make a rating. Additionally, respondents had to indicate
which of the eight attributes they found the most important.
Interest focused on the subjective state in response to music,
that is, whether the music was of interest to the subject. Par-
ticipants rated four adjectives presented in the same way as
for appraisal.

The section dedicated to structural description had a
focus on sonic properties and pattern-related properties.
Sonic properties were rated on a nine-point scale, a bipolar
version of the five-point scale used for appraisal and inter-
est for it is obvicus that when music is soft, it is not hard.?
Sonic properties include adjectives that relate to the percep-
tior of tempo, loudness, timbre, and dynamics. Concerning

% The experiment was conducted in Dutch. In this paper, the adjectives
have been translated into Lnglish. We tricd to find the correct English ad-
jectives whilst staying reasonably faithful to the Dutch medel.

YFor affectivelemotive features, on the contrary, it is difficult to main-
tain bipolarity. One can easily imagine a piece of music that at the same
time cxpresses some degree of cheerfulness and some degree of sadness.
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TABLE 1. Model for semantic description of music used in the annotation experiment.

Semantic Descriptors

Affective/Emotive Structural Kinaesthetic
Appraisal Cheerful Sonic Soft/hard Gesture
Sad Clearfdull Melody imitation
Carefree Rough/harmonious
Anxious Void/compact Memory
Tender Slow/quick " No recognition
Aggressive Flowing/stuttering Style recognition
Passionate Dynamic/static VYaguely known
Restrained Well known
Interest Annoying Pattern Timbre Judgement
Pleas]llr.lg E{hythm Beautiful/fawful
Tou.c ng clody Difficult/easy
[ndifferent None

pattern-related properties, multiple choices had to be made
between timbre, rhythm, and melody.

The kinaesthetic description probed the extent of sub-
Jects’ bodily action as a response to the experience of music.
This aspect was limited to two phrases: “With this music I
start to move spontaneously” and “I could imitate the
melody.” Both phrases were rated on a five-point scale. The
familiarity with the excerpts was checked in the part dedi-
cated to memory, A forced choice had to be made between
four options: {(a) not knowing either the piece of music or the
genre, (b) not knowing the piece of music but being familiar
with the genre, (¢) having heard the piece before, and (d)
having heard the piece a lot. Finally, in judgment, subjects
had to indicate whether they personally liked or disliked the
music. The bipolar adjectives beaurifil-awful and difficulr-
easy were rated on a nine-point scale.

Praceduyre, The annotation experiment took place aver
four sessions, each covering 40 excerpts of music. As each
fragment had to be annotated for all the features in our
madel for semantic description, 40 excerpts per session were
considered the maximum. The experiment was conducted in
groups of maximum [0 participants, who performed the test
under guidance. The sessions took place in a computer ¢lass-
room where the subjects sat in front of a PC while the music
was played through headphones. The order of the music
excerpts was randomized, Only the number of the excerpt
was presented on the screen,

The experimenter explained the aims and procedure of
the study, using examples that clarified the meaning of the
semantic descriptors. After that, participants received written
guidelines and were asked to fifl out seven forms for each
fragment (that is, 280 forms per session). They rated
each music excerpt using the phrased semantic descriptors,
While giving their ratings, the participants could listen to the
music excerpts as often as they wanted. Each session took an
average of about 3 hours. Although the task was demanding,
most participants enjoyed doing the tests and some of them
even asked for more sessions than the four they had already
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done. Out of 94 participants, 79 (84 %) judged the whole set
of 160 musical fragments, one person stopped after three ses-
sions, three after two sessions, and eleven after one session.

Statistics.  Statistical procedures were performed to examine
the means and standard deviations of the bipotar pairs as well
as to check for possible outliers or entry errors. No outliers
were found. The annotations of the two persons who did not
succeed in finishing even one set were omitted. Although they
were sufficiently motivated, the task seemed too complicated
tor them. Analysis was conducted on the 12,640 responses
generated by the 79 subjects who judged all 160 fragments.
First, a comparison was made between the survey popula-
tion (N = 663) and the population of the annotation experi-
ment (¥ = 79). Recall that the latter group of participants (the
sample} formed a subset of the former group (the whole
group}. The aim was to investigate whether the outcome of
the sample was typical of the whole group. Then, semantic
descriptions of music were related to demographic and musical
background information (see the Survey on demographic and
musical background section), taking into account the effect of
familiarity, Factor analysis was run in order to investigate tn-
derlying dimensions of the cognitive assessments. Standard
deviations were used as a measure of unanimity among sub-
Jjects, Finally, correlation analysis was conducted in order to es-
tablish relationships among semantic descriptor groups,

Results

Comparison of populations. Comparison between the
demographic and musical background of the participants in
the survey and those who took part in the experiment showed
that population and sample were quite similar. Frequencies
for downloading music, being musical educated, being
an amateur, and being an active listener, for example, were
approximately equal (less than 2% difference). The general
lack of differences between the two populations supports the
hypothesis that this was a representative sample of the targeted
population. The only noticeable difference was that there was

JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE AND TECHNOLOGY—March 2008



a better spread of age categories in the subset, with a smaller
group younger than 35 (58% instead of 75%).

Influence of subject-related factors. Using the profile
information of the 79 subjects, the data were divided into six
binary categories as follows: (a) gender, (b) musical expertise
(based on answers about music education and music skills),
(c) age category, (d) breadth of taste, (e} familiarity with clas-
sical music, and (f) active musicianship. For each of these six
categories, nonparametric Mann-Whitney tests were per-
formed on data of each of the judged adjectives and adjective
pairs describing the affective/emotive, structural, and kinaes-
thetic qualities of the music examples. Calculations were
performed with summed ratings of variables per participant

(79 cases). Split up for the different parameters, an overview
of the statistically significant effects is included in Table 2.
Although they are not numerous {of the 164 tests, 18 appear
as significant), some effects of subject-related factors re-
vealed by the Mann-Whitney tests warrant discussion.

In view of the fact that the largest number of significant
values (5) was found for the category gender, it is likely that
gender has a significant influence on the perception of music,
Men rated the musical excerpts significantly more restrained,
more harmonious, and more static than women did. The latter
judged them more beautiful and more difficult than their male
counterparts. For age categories, some significant values
were found as well. These showed that the age of listeners is a
contributing factor with regard to differences in perception of

TABLE 2. Summary of Mann-Whitney test results for six participant categories and adjectives and adjective pairs describing several measured structural

ang mote subjective qualities of the 160 musical excerpts.

Affective/Emotive descriptors: Appraisal

Categories Cheerful Sad Carefres Anxious Tender Aggressive Passionate Restrained
{a) Gender — 1,97%
(b) Expertise —2,06% —2,2%
(c) Age —2.33%
(Y Musician —2.22%
(g) Familiarity — —9#*+ —5,R1¥* —3,70k#% =5, F ke —18,45%+* —7.69%%* —18,13%*% —17,6%%*
Affectivef/Emotive descriptors: Entercst
Categories Annoying Pleasing Touching Indifferent
{d) Taste —2,32%
(g) Familiarity — —28,71%** —3p31+¥%  —2§ [5%+% —28,5|%*
Structural descriptors: Sonic
Soft Clear Rough Void Slow Flowing Dynamic
Categorics Hard Dull Harmonious Compact Quick Stuttering Static
{a) Gender —-227* —=2,16%
(b} Expertise —2,06*
{c} Age —2,80%*
(f) Musician —2,62%% —1,98%
(g) Familiarity =~ —35,19+#* ~ 8354 —14,8*** —12,90%** —10,36***
Structural descriptors: Pattern
Caltegories Timbre Rhythm Melody
(g) Familiarity =~ —9,75%%* — T 5q%%* — 1478
Activity Memory Judgment
Beatiful Difficult
Categorics Moving Imitation Memory Awful Easy
(a) Gender —2.03* =287+
(b) Expertise —3 78w+
(d) Taste —2,25%
(e) Classical —247*
() Musician =3, 87kE*
{g) Familiarity —24.40%%+ —36, 3]##x — 39,594 ~16,73#*%

Note. The resulting values Z arc given in those cases where a high significant effect was found.

* = p <005 % = p < 0L = p < 0,1
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features: People older than 35 found the music more “pas-
sionate™ and less “static” than younger listeners did. Listeners
with no (advanced) music education judged the pieces as
being more “cheerful,” more “passionate,” and more “dull”
than the experts did. As could be expected, the experts had
less difficulty with imitating the melodies they heard in the
musical pieces. The tests also revealed that people with a
broad musical taste judged the music to be more “pleasing”
and more “beautiful” than subjects with a narrow musical
taste, The tests on the influence of muvicianship revealed
almost identical results, as did the test on musical expertise.
An additional significant effect is that a4 musician often con-
sidered the music as being more “static” than a nonmusician
did. Finally, there is a significant influence of being a lisiener
to classical music and being familiar with the music excerpts
in the stimuli set (see next subsection).

Effect of fumiliarity with the musical excerpts. When the
participants indicated the extent of their familiarity with
the music excerpts, the most frequent answer was “I do not
know this piece but T am familiar with the genre” {34.3%),
followed by “T have heard this piece before™ (24.8%), “T do
not know this picce and T am not familiar with its genre”
(21.8%), and finally “T have heard this piece a lot” {19.1%).
From these percentages it can be deduced that in 78,2% of
cases people were familiar with the style of the excerpts and
in 43,9% they even knew the specific piece of music. These
findings comply with the aim to minimize the number of
unfamiliar pieces in the stimuki set.

Familiarity with the excerpts was vsed as an additional
binary categorization factor. The music excerpts were divided

into two groups (known and unknown fragments, 43.9% and
56.1%, respectively). Because there were no 100% unknown
excerpts, it is obvious that working with summarized data was
not an option for this test. As a consequence, all 12,64 cases
(79 subjects*160 music excerpts) were retained for analysis.
The results are displayed in Table 2, category g.

Familiarity with the music excerpts is highly significant for
alt affective/emotive descriptors. In descending order of sig-
nificance, known music was perceived as being more “ten-
der,” more “passionate,” less “restrained,” more *cheerful,”
less “aggressive,” less “anxious,” more “sad,” and more
“carefree” than unknown music, Familiarity also affects how
subjects feel about music: Known excerpts were judged as
being more “pleasing,” less “annoying,” less “indifferent,”
and more” touching,” Even for structural descriptors, except
for “void-compact” and “slow-quick,” there is a very signifi-
cant effect of familiarity, The effect on kinaesthetic descrip-
tors is very significant as well, more participants said that they
spontaneously start to move and that they can imitate the
melody of music they know. And finally, highly subjective
adjectives concerning appreciation judgments (beautiful-
awful) and difficulty level (easy-difficult) of the music excerpts
were influenced in the same way: Known music was judged as
being more “beantiful”™ and “‘easier” than unknown music.

Factor analysis of affect/emotion descriptors. A nonpara-
metric analysis of all affective/emotive descriptors (12
adjectives} revealed that several adjectives are correlated.
Highly significant correlation coefficients were found for
“touching™ and “pleasing” (0,631**, p < 0,01), “cheerful”
and “carefree” (0,565%%*), “touching” and “tender” (0,467%%*},
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FIG. 1. Dimensions of the affective/emotive space: Three factor loadings together explain 529 of the variance in the data.
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and for “pleasing™ and “annoying” (—0,476**). Factor analy-
sis was used 1o better understand the nature of these correla-
tions in terms of underlying factors, The question investigated
here is whether the 12-dimensional description of the per-
ceived affective/emotive qualities in music can be explained
to a large extent in a lower dimensional space. Using maxi-
mum likelihood estimation and varimax rotation, three fac-
tors were obtained (see Figure 1), which together explain
52% of the variance in the data.

The first dimension (first factor) shows a contrast in judg-
ing the excerpts between the positive adjectives “pleasing,”
“touching,” “passionate,” and “tender” and the negative
adjectives “indifferent” and “annoying.” This dimension
explains 25% of the total variance in the data and includes
terms that express rather high intensity experiences of music.
The second dimension (second factor) pertains to the adjec-
tives “cheerful,” “‘carefree,” and “pleasing” {positive load-
ings) versus the adjectives “sad,” “anxious,” and “touching”
{negative loadings). This dimension explains 15% of the dif-
ferences in the data and accounts for the diffise affective
state. The third dimension (third factor) pertains to the adjec-
tives “aggressive,” “anxious,” “annoying,” and “restrained”
(positive loadings) versus “tender” and “carefree” (negative
loadings). This dimension explains 12% of the total variance.
These adjectives relate to physical involvement.

LTS

Factor analysis of structural descriptors. A nonparametric
correlation  analysis of all structural descriptors (seven
adjectives) revealed that several adjective pairs were corre-
lated. Highly significant correlation coefficients were found
between “soft-hard” and “void-compact” (0,459%*, p << 0,01),

“soft-hard” and “slow-quick™ ¢0,529**), “soft-hard” and
“flowing-stuttering”((,458*%*), and “slow-quick™ and “dy-
namic-static” (—0,429*%), Factor analysis revealed three
dimensions that can explain 60% of the variance (see Figure 2).

The first dimension accounts for “soft-hard,” “void-com-
pact,” “flowing-stuttering,” “bright-dull,” and “slow-quick”
{positive loadings) versus “rough-harmonious” (negative
loading). This dimension explains 26% of the total variance.
Loudness, spectral density, articulation, timbre, and tempo
are located on the positive pole of the axis. The negative pole
has only one adjective pair related to timbre.

The second dimension refers to “slow-quick” and “soft-
hard” (positive loadings) versus “dynamic-static” (negative
joading). This dimension explains 19% of the difterences in
the data. It juxiaposes tempo and loudness versus articulation.

The third dimension refers to “rough-harmonious” {posi-
tive loading} versus “flowing-stuttering” and “clear-dull”
(negative loadings). Timbre gets a very high loading (95%)
and is not clearly correlated with other features. This dimen-
sion explains 15% of the total variance.

Unanimity among subjects.  To what extent do people have
the same perceptions about, for example, tempo, loudness,
and brightness in a particular piece of music? Moreover, do
some musical features engender more unanimity in described
perception than others? For the seven structural descriptors,
the experiment provided enough data to investigate this issue.
With 79 responses for each music excerpt, standard deviations
were calculated for the 160 excerpts for the structural features.
The mean standard deviation for a structural feature gives a
rough idea of the objective level of unanimity among subjects
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FIG. 2. Dimensions of the structure space: Three factor loadings together explain 60% of the variance in the data.
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for this feature. Brightness (“clear-dull”) and roughness
(“rough-harmonious™) display the lowest degree of upanimity
among responses (stdev. 1.9), closely followed (stdev. 1.8) by
density (“void-compact™), articulation (“flowing-stuttering™),
and movement (“dynamic-static™). Each with a standard devi-
ation of 1.4, loudness (“soft-hard™) and tempo (“‘slow-quick™)
are perceived with the strongest unanimity.

Relationships among semantic descriptor groups. As a
useful guide for further statistical exploration of the relation-
ship between affective/emotion descriptors and structural
descriptors, two approaches were explored. In a first analy-
sis all 12,640 (79 subjects*160 musical EXCEIpts) scores
were considered independently and in a second analysis the
scores per excerpt (sum over subjects),

Given the nonparametric character of the full dataset (data
consists of points on an ordinal rating scale), the chosen cor-
relation coefficient for the first analysis method was Kendall's
tau. Nonparameiric correlations are summarized in Table 3.

Although most relationships between variables are highly
significant (p << 0, 01), high correlation coefficients are rare
(most coefficients stay under 0.3). They were found between
“tender” and “soft,” the affect “tender” also correlating
with “harmonious,” *void,” “slow,” and “Howing,” and
between “aggressive” and “hard,” the affect “aggressive”
also correlating with “rough,” “compact,” “quick,” and
“stuttering,” Furthermore, a correlation was found between
the experience adjective “touching” and “soft”. The only
two relationships in the table that are not significant are
those between “anxious” and “slow-quick” and between
“carefree” and “flowing-stuttering”.

In a second approach, mean ratings over all variables
assigned to each excerpt were computed and correlated. The
results of this analysis are presented in Table 4,

The affective/emotive adjectives “sad,” “tender,” “aggres-
sive,” “annoying,” “pleasing,” and “touching” correlate most
strongly with almost all structural features. Other strong cor-
relations can be found between the following adjectives:
“cheerful” and “quick,” “cheerful” and “dynamic,” “anxious”
and “dull,” “anxious” and “rough,” “restrained” and “dull,”
“restrained”’ and “stuttering,” “indifferent” and “hard,” “indjf-
ferent” and “dull,” “indifferent” and “stuttering”,

The affective/emotive adjective with the lowest signifi-
cance is “carefree.” Relationships in the table that are not
significant are between the majority of affect/emotive adjec-
tives and the structural adjective pair “dynamic-static”,

To sum up, descriptors such as “tender” and “pleasing™
(positive valence or pleasant) are negatively correlated with
“bright-dull,” “void-compact,” “flowing-stuttering,” and “soft-
hard,” and positively correlated with “rough-harmonious™.
These descriptors are thus correlated with “bright,” “void,”
“flowing,” “soft,” and “harmonious.” Descriptors such as
“aggressive” and “annoying” (negative valence or unpleasant)
are correlated with “dull,” “compact,” “stuttering,” and
“hard”. The correlations between the adjective “indifferent”
and the structural descriptors correspond with the kind of
relationships found for descriptors of negative valence. These
findings contradict what one would expect from a descriptor
that expresses an uninterested experience. This discrepancy
is due to the fact that subjects had difficulties in rating the
phrase “this music leaves me indifferent”. Many subjects
rated “not indifferent” (0) while they meant “indifferent”,

TABLE 3. Relationships between affective/emotive and structural descriptors.

Soft-hard Clear-dull Rough-harmenious Void-compact Slow-quick Flowing-stuttering Dynamic-static
Cheerful J010#%) —.136¢*%%) 076(F*) 330 2BO(¥*y 0490+#) —.31B(*%)
0 0 0 0 0 0 0
Sad —.300(**) —.048(**} 102(**y — . 248(**) —.306(**) —.206(**) 216(**}
0 0 0 0 0 0 0
Carefree =012 —.121{**) A25¢**) A500%+) 1500 —.002 —.161{*%)
0.085 0 0 0 0 0.828 0
Anxious A3 By —.216(**) 046(*#) 0.003 146(%*) 031(**)
a 0 0 9 .693 0 0
Tender = S07(**) —.283(**) J26(*%) =347 (+*y —.371(%*) ~.302(%%) LL16(*)
0 G [ 0 0 G [
Aggressive S27(%%) 269(0+%) —.298(**) 352(%%) 354(%%) B4 — T5(**)
[} 0 0 ] G 0 0
Passionate —D87(*%) —. 103(#+) LBR(**) —.043(**) —.063(*%) —. 128} —.1270%%)
0 0 o 0 0 0 o
Restrained 133(%%) A22(%%) —.148(*+*) D65(**) Q5504 A85(F*) 930+%)
0 0 0 0 0 0 0
Annoying 204(%#*) 214(%*} —.243(**) J61(*%) 126(0+%) 258(%*) 57 (%)
0 0 0 0 0 0 0
Pleasing —.256(%*) —.239(%+) 257(%%) —.121(%%) —.092(**) —.2533(#%) —.120{+%)
0 G I} 0 0 U] 0
Teuching - 3000k*) — 2HI(+*) 218(**) —. 191{**) —.207(**) — 2B6(**) —.026(**)
[H 0 0 0 0 0 0
Indifferent JA30(F%) .156(%%) —.135(#%) JO0(**y [060(**) A33(%%) A16(%+y
0 ] o 0 0 5 0

Note. Summary of nonparametric Kendall tau correlations (N = 12640} showing for each relation the correlation coefficient (first row) and

significance (second row).
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TABLE 4. Relationships between affective/emotive and struciural deseriptors,

Soft-hard Clear-duil Rough-harmonious Void-compact Slow-quick Flowing-stuttering Dynamic-static
Cheerful 298(**) —.196(%*) 0.093 A260%) 621(F%) 238(+*) — HYG{ )

1} 0.013 0.241 0 0 0.002 0
Sad = F1B(**) =331+ AQQ(FFY —.753(%*) —.83IB(**) — H94{*E) T10(%*)

(1} 0 i 0 0 o 0
Carefree 0076 —.266(%*) 2570ty 215(#%) 403(*%) 0061 — ABB(**)

0.342 0.001 0.001 0.005 0 0.443 0
Anxious JA38(%%) S21(%%) — 598(+*) A73(%) 0.047 3310%%) 0.078

b 0 i 0.029 0.553 0 0.327
Tender —.942(%%) —6I5(+¥) IO+ — B58(**) —.795(*+} —.B85(*%) S542(%*)

0 0 ] 0 1] 0 0
Agaressive 887(+%) F400+*) — J57(*%) TO6() B4B(F*} TFT6(x%) — 430(**)

0 ] o 0 0 0 0
Passionate —.256(**) —261(**) 1T6(*y —.251(%%) —.24p(*+) —.304(*#*) —~(.056

0.001 0.001 0.026 0.001 0.002 0 0.484
Restrained A66(+) S12(%%) — 497(*%) 3300%) 297(H*y 555(%%) 0.033

0 0 4} 0 0 0 0.68
Annoying 756(%%) G900+ ¥) —T04( %) G04(%+) 5090+ J22(%%) —.215(%%)

0 0 0 0 i 0 0.006
Pleasing —. FOL(**) — FO7F(E) FO3(%) —.561(**) — dAT(HE) — . FOR(**) 0.128

0 0 0 0 0 0 0.108
Touching —. 73704 — 593k 574{%) — 6YB(**) — 6650%) — . 742(%%) ADT*)

0 0 0 0 ] 0 0
Indifferent S48(FH) S26(*%) — 413(*%%) AB5(+*} AL3(F%) S549(%*) —0.127

0 0 0 0 0 0 0.11

Note. Summary of Pearson’s correlations (¥ = 160} showing [or each relation the Pearson's coefficient (first row) and significance (second row),

The adjectives “carefree” and “passionate,” eon the other
hand, are not, or only very slightly, correlated with the rated
structural features.

Consistency Tests

Can we claim objectivity for these test results? The sub-
jectivity of listener evaluations is a well-known problem.
For quality judgments, we need to be concermned about
the consistency of measurement. A study on the reliability
of the annotations was done through consistency tests that
were carried out over time.

Two months after the annotation experiment, the sub-
jects were requested to participate in a follow-up experi-
ment, A set of six music excerpts was selected by means
of a randomizer, using a distribution by which each genre
had an equal probability of selection: two classical, two
pop, and two roots excerpts. Subjects were asked to de-
scribe these excerpts using the semantic descriptors from
the annotation experiment over multiple sessions, with an
interval of at least a week between each. Responses were
quite satisfactory.

The data of two follow-up experiments in which 37 sub-
jects participated, together with the corresponding data ex-
tracted from the original experiment, made it possible to
compare judgments of identical musical excerpts at different
points in time. 37 subjects evaluating six music excerpts
each gives 222 observations per judged variable. To com-
pare the three different samples (i.e., the original plus the
two follow-up experiments) with each.other, the Marginal
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Homogeneity Test (MHT) was used. Consistency has been
checked for affective/emotive and structural descriptors,

Five of the 24 comparisons of affective/emotive descrip-
tors turn out to be significant, It is remarkable that p-values
lower than (.05 all pertain to comparison with the original
annotations, This is probably a result of the longer time in-
terval between the start of the follow-up experiments and
the original experiment {2 months) than between the
follow-up experiments themselves (approximately a week).
It appears that descriptors such as “anxious,” “cheerful,”
“aggressive,” and “passionate” can be ambiguous when
measurements are repeated.

Eight out of 21 comparisons of structural descriptors are
significantly different. As with affective/emotive descriptors,
significant p-values are the outcome of a comparison with the
original experiment, except for the adjective pair “clear-dull,”
which shows different judgments for the two follow-up ex-
periments. The pairs “rough-harmonious™ and “slow-quick”
are ambiguous over both follow-up experiments. It was found
in the original experiment (see unanimity section above) that
there is little inter-subjective agreement for brightness (“‘clear-
dull”) and roughness (*rough-harmonious™).

To summarize, to check the reliability of a semantic de-
scription, the outcome of two repeated follow-up experi-
ments was compared with the result of the original
experiments. Although there were inconsistencies, evaluations
for the majority of the variables in our annotation experi-
ment seem to be rather reliable. It was found that the am-
biguous terms already showed a rather high standard
deviation when consistency among subjects was checked.
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Discussion

Up to now, studies in semantic description of music have
not focused on potential users of music search and retrieval
systems. Typically, they are confined to student populations.
In our study, we have used a population that was a represen-
tattve sample of the population of subjects participating in a
large-scale survey.

The present study also has a focus on the musical stimuli
that reflect the musical taste of the target population. It as-
sumes that users will formulate a search intention using music
they know or music which is related in terms of a known style
or mood. This is in contrast with previous studies (e.g., Jusiin,
1997; Peretz, 1998; Wedin, 1972) in which stimuli sets were
chosen in function of their expressive variance. Those stimuli
are less valid in terms of the target population,

In the present study, the number of cxcerpts (W = 160}
greatly exceeds the quantity of stimuli used in previous studies.
With a few exceptions (e.g., Leman et al., 2005), the number of
stimuli generally used in studies on semantic descriptors varies
from 2 to 50 (Gabriclson & Juslin, 2003). Furthermore, in the
present study, the main criteria for the sclection of excerpts
were acoustic (the homogeneons character of distinguishing
music features, such as a slow tempo, a repeating rhythm pat-
tern, a staccato performance, and absence of lyrics), and not, as
in previous research, emotional expressivity,

In contrast with studies that present a simple list of terms,
this study uses adjectives presented in a verbal context in
order to give subjects a better understanding of how to inter-
pret them. In addition, our annotation experiment involved
two response formats, namely, (a) choices between semantic
descriptors and (b) semantic ratings using bipolar and unipo-
lar scales. As a consequence, a variety of statistical methods
could be applied in data analysis.

A novel element in our investigation of relationships
among semantic descriptors (e.g., between affective/emotive
and structural descriptors) is that a detailed background on
demography and musicality was taken into account. This ap-
proach revealed significant correlations with gender, age,
music expertise, musicianship, breadth of taste, and famil-
iarity with classical music. The results suggest that develop-
ers of music information retrieval systems should take into
account the fact that the semantic description of music is
strongly affected by a number of subjective factors.

Two approaches were taken to the investigation of
affective/emotive descriptors, namely, & categorical approach
and a dimensional approach. The categorical approach
divided the descriptors into two sets, those of appraisal (e.g.,
cheerful, sad) and those of inlerest (e.g., pleasing, boring),
The dimensional approach was based on previous research
reported by Leman et al. (2005), which distinguishes the
dimensions of “Valence,” “Activity,” and “Interest.” For
each of these three dimensions, adjective pairs were
included in the present study. Although some differences
were found, the dimensions reported in Leman et al. (2005)
are closely related to the three factors found in the present
study. The “Interest” dimension (moving, exciting, pleasing,
and passionate, versus indifferent, boring, annoying, and

restrained) is guite similar to the factor denoting “intense
cxperience of music” {pleasing, touching, passionate, and
tender versus indifferent and annoying), The “Valence”
dimension (carefree, gay, hopeful, and positive versus anx-
ious, sad, desperate, and negative) corresponds with the
factor denoting a “diffuse affective state” (cheerful, carefree,
and pleasing versus sad, anxious, and touching). The
“Activity” dimension (bold, restless, and powerful versus
tender, calm, and fragile) resembles the factor denoting
“physical involvement” (aggressive, anxious, annoying, and
restrained versus tender and carefree). Note that in the pre-
sent experiment, the semantic space was reduced from fifteen
to eight dimensions. Unlike Leman et al. (2005), where the
subjects were university students, the present study draws on
a much broader population, thus providing an interesting
addition to the previous study, namely the finding that the
semantics are more or less similar for different groups of users.

The finding that subjects agree on structural descriptors
such as tempo and loudness confirm previous research (e.g.,
Juslin & Laukka, 2003 ; Scherer & Oshinsky, 1977). In the an-
notation experiment, slow tempo is associated with various
appraisal descriptions such as “sad” and “tender” and with the
interest descriptors “pleasing” and “touching.” Quick tempo is
associated with the appraisal descriptor “aggressive” and the
interest descriptor “annoying.” The findings that loud music
may be determinant for the perception of aggression and the
experience of annoyance and soft music for that of tenderncss
and a pleasing experience, is alse in agreement with previous
results (e.g., Baroni & Finarelli, 1994 ; Juslin, 1997).

Conclusion

The present study shows that the semantic description of
music may offer an appropriate way 1o access music in an
electronic music library. Uscrs are able to give cognitive as-
sessments of music in terms of linguistic-based semantic de-
scriptors. It can be assumed that this linguistic-based
semantic framework can easily be used to formulate a search
intention, The study reveals that the semantic framework has
an intersubjective validity, even if demographic and musical
background also has an impact. This is shown for gender,
age, expertise, musicianship, breadth of taste, and familiar-
ity with a particular musical piece. The latter has the highest
significant effect on all semantic descriptors, Music search
and retrieval sysiems should therefore distinguish between
different categories of users. Semantic descriptors can then
be mediated by taking these categories into account,

In this study, a distinction is made between three types of
semantic descriptors, namely, affective/emotive, structural,
and kinaesthetic. Affective/femotive and kinaesthetic de-
scriptors are genuine second-person descriptors, expressing
how intrinsic gualities of music are felt. In contrast, struc-
tural semantic descriptors reflect the sonic properties of
music., One could argue that these descriptors are more
closely related to acoustic descriptors {(Leman, 2007 ). Fac-
tor analysis on affective/emotive and kinaesthetic descrip-
tors revealed three dimensions. These were labeled high
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intense experience, diffuse affective state, and physical in-
vofvement. These factors are closely related to the dimen-
stons of “Interest,” “Valence,” and “Activity” found in
previous research (Leman et al., 2005}, With regard to una-
nimity among semantic descriptors, adjectives were tested
that relate to loudness, timbre, tempo, and articulation. Sub-
jects agreed most on loudness and tempao, less on timbre and
articulation. Interesting relationships were found between
affective/emotive and structural descriptors and a strong cor-
relation was found between the appraisal descriptor (tender-
aggressive) and the structural descriptor (soft-hard). This
result suggests that it may be possible to relate semantic
descriptors 1o structural descriptors, so that the latter can
mediate between the former and acoustic descriptors.

In order to check the reliability of semantic descriptions,
the outcome of two follow-up cxperiments was compared
with the original experiment. Apart from a few inconsisten-
cies, evaluations for the semantic descriptors used in this
study seem to be reliable, the ambiguous ones having al-
ready showed a rather high intersubject variability in the
original experiment. In general, the results from the original
experiment were confirmed, which suggests that semantic
description of music may provide a stable basis for the future
development of content-based access to music.
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