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Abstract

User studies inthe music information retrieval (MIR) domain tend to be exploratory and

gualitative in nature, involving a small number of userswhich makes it difficult to derive

broader implications for system designin order to fill this gap, we conducted a largscale

user survey questioning variousasBAOO 1T £ PAT b1 A0 1 OOEA EI1 A& O0i AOE
)yl DPAOOEAOI AOh xA ET OAOOECAOA EAZE CAT AOAI 1 OOEA (
changed over timeby comparing our current survey result withasimilar survey conducted

in 2004. In this paper, we present the key findings from the survegata and discuss4

emergent theme® (a) the shift in access and use of personal music collectignb) the

growing need fortools to support collaborative musicseeking, listening, and sharing(c) the

Ei BT OOAT AA 1T £ OOE §8nd(d)dhe heBdXdt dntolddaErdk Bdviding Aok

contextual information. We conclude by makingspecific recommendations for improving

the design of MIR systems and services.

Introduction

The rapid development oftools and technologies for music use, storage, and distribution in
recent years has revolutionized the wayeople experience music. The availability,
accessibility, and portability of music have been transformed in ways hardly imaginable just
a few decads ago. Over the pas? decades alone, people have seen portable music listening
devices change from cassette, to CD, to iPod, to smartphone. The pace of this change is not
slowing down; mobile phone use continues to rise, with 141 million Americans reportig
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the use of smartphonegcomScore, 2013) and, as of May 2013, over half of smartphone
users report listening to music on their phones (Brenner, 2018 Digital music sales
continue to grow, with more than 117 million albums and with 1.34 billion single tacks
purchased digitally in the US in 2012, accounting for more than 55% of all music sales
(Nielsen, 2013).Cloud music services are now available to users who choaseupload their
music tothe cloud rather than keepinga physical music collection or digital music files on
home devices. Other users give up ownership entirely in favor of streaming media such as
Spotifyt and Pandora& (Lee &Price,in press).

InthisfastAEAT CET ¢ AT T AET h O1T AAOOOAT AET ¢ OOAOOS AOOOA
behaviors is crucial for developing successfuhusicinformation retrieval (MIR) systems

and services. The importance of empirical user studies has been noted multiplmes inthe

MIR literature (e.g., Futrelle & Downie, 2002Cunningham, 2003; DownieByrd, &

Crawford, 2009; Lee, 201@), and the number of user studies has gradually been increasing.

However, many of these user studies are largely exploratory in naturend tend to

investigate a small group of users employing qualitative methods such as ethnographic

observation or in-depth interviews (Lee & Cunningham, 203; Weigl & Guastavino, 201}

Although they can provide rich information about users, the data obtaircemay be highly

personal and not representative of users at large and therefore it is difficult to derive

broader implications for system design. Only a small number of studies in the MIR domain

ET OAOOECAOA OOAOO0SE 1 OOEA 1dbdnhavidis thO@hbrge#c@OA OT Oh D
surveys (e.g., Elliswhitman, Berenzweig, & Lawrence2002; Lee & Downie, 2004; Lesaffre

et al., 2008; Barrington, Oda, & LanckrieR009; Lai & Chan, 2010; Brinegar & Capt 2011).

Furthermore, due to theconstantchanges in the ways people listen to, store, and share

music, it is essential to regularly conduct user studies in order to stay informed about

current needs andbehavior.

Weconducted alargegOAAT A OOAO OOOOAU NOAOOGEIT T &I ¢ OAOET OO
information needs and behaviors. This work is an extension of previous survey research

conducted in 2004 bythe first author (Lee& Downie, 2004). The findings obtained from

this research will not only help improve our understanding of music userfor better MIR

system design, but also allow us to comprehend hotke needs and behaviors ofmusic

users have changedince2004.

Relevant Work

In the general field of information behavior, a number of weltleveloped theories and

models exist.Prime examplesae7 E1 O1 1 8 0 ET &£ Oi AOGET 1T AAEAOEIT O I 1A
$ AOOET &nakingthdor® @983), Ellis& model of information behavior (1989),

Kuhlthaud i@formation search process(Kuhlthau,1993),3 A O1 | Aeketyday 1O

information seeking (ELIS) model (1995)Krikelas® (1983) and Leckie, Pettigrew, and

3 Ul @A%6)dnodels simulating the process of information behaviortHowever, these

theories and models have limited applicability to information behavior in contexd such as

MIR,x EAOA AAOEOEI ¢ OPAAEALZEA AAOECI Ei Pl EAAGEIT O A&
(Lee, 2010a)

User studies in MIR focus on investigating distinctive issues thate®@CA ET OO0OA 008 | OOE.
information -seeking, use, storage, and sharing activities. Theginning ofthe substantial

growth of MIR user studies can be traced back tthe early 2000s (Lee & Cunningham,

¢npo8 4EAOA OOOAEAO ET OAOOECAOAA OAOET OO AODAAC[
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browse behaviors; and music perceptions, preferences, and opinions (Lee & Cunningham,
2013; Weigl & Guastavino, 201} A variety of research methods were employed studies
employing semstructured interviews (e.g., TaheriPanah& MacFarlane, 2004; Laplate &
Downie, 2006; Inskip Butterworth, & MacFarlane,2008), ethnographic obsevations (e.g.,
Cunningham Reeves, & Britland, 2003; Cunninghandones, & Jone2004), diary study (e.qg.,
Cunningham, Bainbridge, & McKay, 2007), arabntrolled experiment (e.g.Pauws & Eggen,
2002) tend to involve asmall number of users, and often focus on specific groups of music
users based on their age or profession. Studies employiagurvey method (e.g., Downie,
1994; Lee & Downie, 2004) or cotent analysis of user search log, questions, and tags (e.g.,
Itoh, 2000; McPherson & Bainbridge, 2001; Binbridge, Cunningham, & Downie, 2003;
Sordo, Celma, Blech, & Guaus, 20G8nd to provide a quantitative analysis on more
substantial amounts of user data obtained from a larger number of subjects, collecteahline
or through crowdsourcing.

Among these different types of user studies, wextensively searched for largescale MIR
user studies (involvingmore than 100 subjects).Severalfocus on collectinguser data on
specific aspectof MIRsuch asmusic similarity or mood judgments. Ellis et al. (2002)
collected over 6,200 user responses on artist similarity through a webased game

O- OOEA3AAOS AT A £ 01 A OEdoQaryGatddnguders Bdirbdton AOOE OO OEI
al. (2009) conducted a playlist evaluation experiment with 185 subjects and confirmed that
Apple iTunes' AT Edol@aorative filtering approach performed well on their pop music
test collection, and users being able to see the metatd of the songs significantly affeed
how the playlist is evaluated. Studies by Lee (204), Mandel, Eck, and Bengi(2010),
Urbano, Morato, Marrero, and Marti2010), and Lee Hill, and Work (2012) employed
crowdsourcing and collected somewhere betweeb0 to 2,500 user responses on music
mood and similarity, revealingissues in collectinguO A (uégénentsas well as
demonstrating the viability of using crowdsourcing for generating ground truth for multiple
evaluation tasks.

Some largescale user studes focused orinvestigating particular user groups such as

university music library users (Lai & Chan, 2010pr visitors to amusic museum (Maguire,

Motson, Wilson, & Wolfe, 200k Laiand# EAT j ¢cnmpnnq |1 AAOT AA AAT 8O DPAOO]
for certain materials such as scores and multimedia over other types of libramaterials.

Maguire et al. (2009 discovered thatE | D OT OET C OderAnte@aoevasAne hast

important suggestion made by the museum visitors for changes in their digitabtiection,

highlighting the importance of the design of the systenDther large-scale MIR user studies

dealt with broader topics and involved more general usepopulations. Lee andDownie

(2004) conducted a multigroup online survey, aiming toprovide an empirical basis for MIR

system developmentThey found thatb AT b1 A AEODPI AU ODPOAI EA EIT &I O0i AO
behaviors by making use of collective knowledge and/or opinions of others about music

such as reviews, ratings, and recommendations in their music inforation seeking. Also, the

study participants expressed needs for contextual metadata (e.g., associated use) in

addition to traditional bibliographic metadata. Lesaffre et al. (2008) collected 663 survey

responses to understand the influence of demographiand musical background on how

PAT DI A AAOGAOEAA | OOEAGO OAI AT OEA NOAI EOEAO8 4EAL
expertise, active musicianship, and broadness of taste and familiarity with the music

ET £ OAT AAA DPAT Pl A6 O OAI AepaaBdCapraA201A)aBEdsiréeyel T £ | OOF
184 respondents to investigate how users manage musacross multiple devices, and found

that users synchronized their music across multiple devices frequently by physically



transferring music using external hard drivesand optical media, and although 75% of
respondents kept some form of backup of their digital music, their methods were aubc.

Other large-scale user studies analyze a substantial amount of existing user data collected

from different information sources, rather than directly collecting them from users.

Bainbridge et al. (2003) and Lee (2018) analyzed the questions and answers posted to the

i OOEA AAOAcCi OU T &£ '"11Ccl A0 OAOGE Al AgPA0OO6 OAOOE
somewhere between 500 to 200 queries using a grounded theory approach to discover

which features would be usefufor performing an MIR task. Bainbridge et al. (2003) found

that the need forbibliographic information was most dominant (appeared in 81.3% of

guestions), and among bibographic information needs, information about performers

(58.8%) was most important. Lee(2010a) also confirmed the importance of bibliographic

ET £ Oi AGETT AT A AAAAA OEAO Al OET OCE A 1 AOGCA 1 0i 7
guestions searching for nusic, a few key features were used much mofeequently: person

name,title, date, genre, role, lyric, and placeAlsg despite various syntactic and semantic

AOOI 0O ET OOA0OOE NOAOOETT Oh OdetAngwershmény OOEIT 1 OOA]
cases Sordo et al. (2008) analyzed over 90,000 user tags collected from Lasggnd

compared those to the genre terms collected from MP3.com and found thatith some

genresitwasAE £FZEA O O O1 CAO A AT 1 OAT 6060 AAOxAAT OEA £

Collectively, these MIR user studiebave helped improve our general understanding 6

various aspects oD AT D1 AobntdisicinddAnation systems including: the different types

of metadata that are most significant and potentially usefuf) O Ar@udidsearch behaviog

problems in how usersmanage their collectiors, and thevalue of user data(e.g., ratings and

judgments) for the purposes of system developmentand evaluation This study aims to add

AOOOEAO ET OECEOO EIT O1 A O®iord bnd mak©spdaeiic OOAOOE 1T AAAC
recommendations for designingfuture music information systems and services. In

particular, we investigatewhether OOA 006 T AAAO AT A Adghitkahyl OO EAOA A
over time for generalmusic users.

Study Design

The survey was implemented online using LimeSurvey, an opesource survey application.
The surveyinstrument contained a total of 23 questions asking about why, where, how, and
how often users seek and obtain various kinds of music information; who they ask for help;
how they use music information;which music-related websites/apps they useand how

they manage andbrganize their music collection.

Most of the questions were adopted frona survey conducted in 2004 by Lee and Downie
(2004) to allow for a comparative analysis of responseg&our new questionswere added to
the new surveyregarding how users manage physical and digital music collectionghich
devices they use to listen to music, andlso an operended questionseekingadditional
commentsabout the survey. Response options for some questions were modified in order
to reflect new developmensin tools and technologies used fomteracting with music (e.g.,
cloud music services, music identification services, social media) We alsccollected
demographic information, and askedquestions aboutO A O B 1 1T AuBitalabildies (e.g.,
singing, playing an instrument, reading sheet music) and if they have musielated
professions. Several followup questions were asked based on how users answered the
main questions. The survey instrument isummarizedin Table 1(see Appendix for the full
guestionnaire).



Table 1. Summary ofsurvey instrument

Question Groups Questions
Demographic information | Gender
Age
Race/Ethnicity

Do you have a musigelated profession?
If yes: Type of musierelated profession

5 0OA 06 Gutdst® O E A | Preferred genres (up to 5)
literacy, and ability Level of interest in music
Ability to read sheet music
Ability to sing
Ability to play a musical instrument
If yes: Type of instrument and ability to replicate a melody
Devices for listening music

Information needs Frequency of seeking 11 different formats of music information
Frequency of music search conductefibr 16 reasons
Likelihood of seeking 15 types of music information

Information seeking Do you search for music information online?

behaviors If yes: Frequency of 12 online musicelated activities

Favorite musicrelated websites/apps andreasons

Frequency of visiting 4 physical places for seeking music informatior
Frequency of consulting 8 types of people/services for seeking musi
information

Frequency of music search triggered by 10 sources

Likelihood of using 28 search/browse @tions

Organization and Do you manage a physical music collection?
management of music If yes: Size of collection and organization methods
collection Do you manage a digital music collection?

If yes: Size of collection, organization methods, and primary
management methods

For both surveys, participants were 18 years or older who listen to music and/or seek

music information for any reason For the new survey invitations were distributed on

multiple online venues including various mailing lists for students, faculty, and staff at
University of Washington as well as other musicelated online communitiessuch as MLAL
(the Music Library Assaciation Discussion Lis@ind ISMIR (Irternational Society for Music
Information Retrieval). We also recruited participants through social media networls such

as Facebook, Twitter, and Google Plus. Many users on social media also chose to share or
forward invitation messages to their friends am other communities. All procedures were
APDPpOl OAA AU OEA 51 EOAOOEOU T &£ 7AO0EET ¢COT 160 (0O Al
offered an opportunity to enter in a raffle to win a total of $200 worth of Amazon gift cards.
The survey was active for approxinately 2 months (December 15, 2011 to Feb 16, 20)2A
total of 755 respondents participated in the survey, and of those, 524 completed the survey.
Upon reviewing the responses, 21 were removed due teeing less than 50%complete,
resulting in a total of 503 usableresponses

For the 2004 survey (Lee & Downie, 2004), the authors sampled two population groupga)
Group I:University of lllinois at UrbanaChampaign campus community an¢o) Group I



the general publicover 18 years oldwho were recruited online through various music
related forums and mailing lists. The survey was active for approximateliy month (April 9,
2004 to April 30, 2004 for Group |, and to May 2, 2004 for Group)ll Between Group 1 and
Group Il, a total of768 responses were collected. A total of38 usable response were left,
after removing 30 incomplete responses.

For the Group | population in the2004 survey, the authorsseda stratified random sampling
approach based on gender and academic/professional status (Lee & Downie, 200&)e
respondents from the Group Il population on the other handwere recruited relying on
convenience samplingMore detailed information on their study design and sampling
approach can be found in Leand Downie (2004). For the new survey, we alsaoelied on
convenience samplingaswe were unable to obtain a lisof email addresseof the
University of Washington campus population for survey purpses, due to privacy concerns.
We hoped tocompensatecollecting a substantial number of responseshowever, wenote
this limitation to remind readers to be mindful as we make comparisosof the two survey
results.

In this paper, we will be discussing thesurvey results with regard to:(a) music information
needs,(b) music information-seeking behaviors, andc) behaviors surrounding music
organization and collection.Here, we analyze andghow how the results from the2004 and
2012 surveys compare for general users who do not have musielated professions. This is

information needs and behaviors may differ from those of general users (e.gee & Moon,
2006; Inskip et al., 2008; Barthet & Dixon, 2011 After removing the data of participans
who responded that theyhad a musicrelated profession, wehad 595 applicableresponses
from the 2004 survey and 251 from the new surveyThe results fram users with music
professions will be reported in a separate article.

In the following section, we present our key findings supported by relevant descriptive
statistics for each topic. We also performed ehi-square goodnessof-fit test in order to
determine whether the discrepancies betweerdistributions in the 2004 and 2012surveys
are statistically significant.Despite the limitations of using chi-square statistics with
conveniercesampling,we still refer to them to further support our analysis.It is not
uncommon to use inferential statistics on @aample thatwas not randomly collected, but in
order to have more confidence in the results, several replication studies should be
performed to further verify and confirm the results (McHugh, 2013)Having multiple
similar studies, involving different user groups will also help overcome the limitatiors of
using aconvenience sampling method by supportingr refuting our findings.

Data and Discussion

Demographic Information

The average ag of respondentswas 38.1 (SD=10.7) for the previoussurvey, and 35.2 (SD
=11.3) for the new survey.In the previous study,50.6% were male, 46.7% were female, and

oo¢cc/
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respondents werefemale, 36.2% weremaleAT A 1t T £ OAODPT T AAT 0O OAI AAD/

not answer. Seventytwo percent of respondents inthe previous survey and64% of
respondents inthe new survey described themselves a#/hite or Caucasian, followed by
16.0% (in 2004) and 23.1% (in 2012) who identified as Asianrespectively.



7A Al 01 AOGEAA OAOAOAI NOAOOGET 1T O misicdl OAAO O CAOC
abilities. Forty-three percentof respondentsfrom the previous survey and 29.5% fromthe

new surveysaid theyA AT OAAA JGARBRABIOUd Gél®imélldAPproximately one

guarter (23.2%) of respondentsfrom the previous surveyand 16.3% of the respondents

from the new surveysaid theycan & | A E®@1 U  webylwkli®Alrhost hali of the

respondents from both studies said they can play some kind of musical instrumen(®9.4%

in 2004, 50.2%in 2012), and 18.3% (in 2004) and 9.6%(in 2012) can replicatea melody on

a piano after they heard it without difficulties.

In response tothe question asking uses to characterize their level of interestin and
interaction with music, 74.5% ofrespondentsfrom the previous survey and 66.5% from the
new surveyanswered that they were avid listeners, an@1.3% (in 2004) and 35.5% (in
2012) of respondentsfrom each study said that they were casual listenerd-orty percent (in
2004) and 22.3%(in 2012) replied they were musically passionate (i.e., | really like music
and it is a big part of my life), and.5.6% (in 2004) and 24.7%(in 2012) answered they
were musically curious (i.e., | enjoy music, but | am not too crazy about iBlevenpercent
(in 2004) and 2% (in 2012) of respondents said they were avid performers playing musical
instruments or singing regularly, and23.7% (in 2004) and 19.1% (in 2012) replied that
they were casual performers who play musical instruments or sing occasionally. The
respondents were allowed to select multiple responses to this question.

We also asked participants to identify and rank their favorite music gee in order to get a

better understanding of their tastes. The togranked music genres among therevious

studyD1 BDOI A OEHRotk(18.0hQéndO! 1 O A 012A0CEOMAparedtoO! 1 OAOT AOGE OA
(36.2%)h@and O " 1 OAaD Qjdgun the new survey.lt will be worthwhile to investigate the

association between therends of preferred musical genresand sociaultural (or even

technological) phenomenain future studies.

In the new survey, we asked additional questions about the devices people use when
listening to music. These questionsvere not included in the old surveyMost of the
respondents (98%) selected computer, more so thaiPod/mp3 player (56.6%) or stereo
(50.2%). Phones were also used by 73.3% of respondents, whiisthigher than the results
reported in Brenner (2013) that about half of smartphone users report listening to music
with their phones.

Overall, the data show thathe respondentsfrom both surveys consist of a mix of avid and
casual listeners with arange ofmusical literacy and abilities. Respondentswere more
confident aboutplaying instruments than singing or reading sheet musicAdditionally, for

both surveys, White/Caucasian users in their 20s or 30s are predominantly represented in
the samples. Althougthe findings from this survey do provide a bigger picture 0D OA OO &
needs and behaviorswe also note the possibldimitation s on the generalizability of the
findings to adiverse user population due to these reasons.

Music Information Needs

Types and formats of music-related materials s ought

Table 2 shows the summary of musicelated materials sought by respondentsSimilar to
what Lee andDownie (2004) found, seeking music as an auditory experienand for



entertainment is still primarily important in the new survey(also noted in Table 3)We
observed a substantial andstatistically significant increase in the proportions of

respondents seeking digital music files and decrease in physical recordings and scorei
both surveys, printed materialssuch as journal articles, booksor magazines were sought by
smaller proportions of respondents. Of the different types of musicelated textual

ET £ Of AOEEANHATOOAOOAET I AT O TAx06 xAO OEA 1100 Al
surveys, again highlighting tie use of music for entertainment Although approximately half

of the respondents said they could play some kind of musical instrument, music scores were
not sought by many respondents. Search for textual information and scoress also much
less frequently conducted, evidenced by thaigh proportion of responses that selected

Oi 1T AA A 11 (Fiduee 1) Réspandefndentioned lyrics, concert dates and tour
schedule, music review, information about instruments, discography, artist biography, etc.
as dher types of musicrelated materials they seek.

Table2.2 AODPT T OAO O O(1 x 1T £O6AT Al (@dthnliceddOAE £ O OE
offline)e @Q4)

2A0BI Survey Positive* | Negative | Valid N Gap X2 p
version (new-old)
4UPA % % # %
Onlineé music New 95.1 4.9 247 ; ; ;
multimedia
74.4 25.6

Digital music files Old 590 154 24.65 | 0.00

New 89.8 10.2 245

. . Old 88.7 11.3 591
Physical recordings New 779 52 1 ) -10.8 16.24 | 0.00

Music/entertainment Oold 66.3 33.7 590
news New 71.4 28.6 245 9.2 2111 015

. . . old 63.9 36.1 590

5 -

Music multimedia New 549 45 1 4 9.0 5.87 | 0.02

Music-related Old 42.2 57.8 590
software New 43.9 56.1 244 16 019 | 0.66

. . Old 38.1 61.9 588
Music magazines New 38.0 62.0 242 -0.1 0 0.98

. old 39.0 61.0 590
Books on music New 36.5 635 ol -2.5 0.44 | 0.51

. old 33.5 66.5 588
Sheet music/scores New 0.7 793 241 -12.8 13.30 | 0.00

Academic music Old 19.2 80.8 589
journal articles New 18.7 81.3 241 0.5 0.03 | 0.8
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Figure 1. Frequency distribution of musierelated information sought

With the emergence of newer music listening devices including smartphones, it is not
surprising that digital music files are morefrequently sought than physical recordingsn the
2012 survey. In addition to the increased proportion of positive responses, the result shows
slightly increased frequency of seeking digital music as well: 9.8% of the respondents from
the new survey answered they sek digital music file almost every day and 14.7% of those
answered a few times a weelkcompared to 7.6% and 13.4% respectively in thprevious
survey. Additionally, examining the frequency of search reveals that the change is quite
significant as the respmdentsin the new survey do seelphysical music recordings, but
much less frequently thanpreviously. Figure 1 shows that participants who never searched
for music recordings increased by 10.8%, and the number of participants who searched
music recordings@Imost every dayd( few times in a weekdGbout once a weelgand @

or 3 times in a monthoall decreased.

In the new survey,we added one moregesponseoption? online music multimedia (e.g.,
YouTube videos, music videos on Yahoo! Musik? to reflect recenttrends. Of the 11
different formats of music information, online musicrelated multimedia was the most
frequently sought material inthe new survey,evenmore so thandigital music files or
physicalrecordings. Almost all respondents (95.%) answered that they have searched for



@ 1 ETA | OOEA [205%0rHactdd iEakndst dvénfday. This istrong evidence
indicating that the way usersexperience music on a daily basidassignificantly shifted to
consuming multimedia incorporating music and not justmusic itself. In factthe new survey
participants ranked YouTube as the second nst preferred music-related service, following
Pandora, despitehe factthat the website is not designed specifically to provide music
content (further discussed in theFavorite Music Websites and Applicationsection). In
addition to online music multimedia, 54.9% of respondents alsansweredthey sought
Gnusic multimedia in other formats (e.g., BBOAUh $6$h 6 ( 3080

The overall ranking of the prefered types of music information is quite consistenin both
surveys, butthe frequency ofmusic information searchdid increase for most itemsin the
new survey. Two notableobservationsfrom comparing the results from the two surveys are
(a) the reversed ranking betweendigital music files and music recordings, an¢b) the

dramaticET AOAAOA E1 DPAIT PI1 A0 Aii1 006i pOETT 1T &£ | OOEA

Reasons/purposes for seeking music information

In the previous survey, to listen, identify, acquire, andglarn about music were the

OAODPI 1T AAT 6066 Oi b OAAOI T O AI O OAAEEIT C | OOEA
positive responses(Table 3) and the frequency of searclfFigure 2), the most common

reasonin the previous surveywas Qo listen for entertainment(94.8%), which further
increasedto 98.4% in the new survey. This growing trend is more clearly observed in the
frequency charts(Figure 2). In theprevious survey, 27.5% of the respondents answered

that they listen to musicfor entertainment @imostevery daypand 15.5% answered few
times a weekoIn the new survey, however, it increased to 40.4% A OB 1 Talinisk eeryO
daydand 22.8% Qfew times a weekd This was followed by@o build ci 1 1 A A83.E9)] o

and Qo identify/verify musical work, AOOE OOh | OW)EKAdh-iterh eArénés(i.¢.,x X 8
identification/verification) were in fact very commonin both surveys.Information seeking

to help purchase decisionsvas alsoincreasingly important for respondents, gaining11.0%

in the new survey.Obtaining background information on artists and musi@lsobecamea

high priority , with an increase 0f9.0%. The proportion of positive responses for seeking
information for various uses of music (e.g., for special occasiomsectronic gadgets, video

clips or slideshows, teaching/instruction) was not as higtrelative to other reasors, but still

not insignificant.
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neramment | Kx| o84 | 16 s | 36 | 5830w
work, artt s etc. |~ Ax| 866 | 04 | as ] 17 | 1580 000
To build collection ./ A f‘ ggg 14112 22% -3.6 210 | 0.15
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Figure 2. Frequency distribution of responses orreasons for seeking music information

Overall, listening to the music itself and obtaining particular music metadata were more
important to respondents than using music for other tasks and events. The ranking for top
choices has remained fairly constanacrossthe two surveys, although identification is now
ranked higher than collection building.In the case of collection buildingwe observed a
slight decrease in the proportion ofpositive answers (-3.6%) in the new surveyand the
respondents whoengage inthis activity alsodo soless frequently (Figure 2). The
proportion of respondents who answered a few times a week or more (aggrega of
@Imost everydayd Adfék ®@E | A O) has drogpldirom 23.9%t0 16.6%. The most
significant change in terms of the ranking betwee the two surveys occurred inQuse for

C A A C A Oréndio 44 996 shost likely due to the ubiquity of various smart devices.

Ten options showed an increase in the proportion of positive answers (on average, 8.8%)
exceptfor collection building, and the three options that are more closelyrelevant to people
with music-related professions (i.e., listen for work/study purposessing or play a musical
instrument, and br academic research iramusic-related field). This pattern signalsthe
overall increased accessibility to music information online.

The likelihood of seeking particular music i nformation

7A A1 O1T AOEAA AAT 6O OEA OAODPI 1T AAT O0O8 1 EEAIET AOGO
information. These include various kinds of desriptive and subject metadata, background

and commercial information, as well as opiniongrom other people. Based on the



proportion of the positive responses WA OU 1AHEBRIIOB&X EAO 1 EEtiesd6 qh OEA O]
categories remain unchangedacross the two surveys 04 EOI1 A 1 0@rtisti OEOj O0Q
information, 6and Quyrics,6although Q\rtist information 6is now ranked higher thanQuyricso

(Table 4.

Table4.2 AOPT T OAO O O(I1 x 1 EEAT U AGA ANIOD AOBT1 ODAAE OEA

Music info. % % % # %
Title of work(s) ,\?;Sv g;:i ;:2 é:: g;g 1.0 | 1.26 |0.53
Artist information NOPESV ;g? iég éj gig 6.0 433 |0.11
s fo8 otz L ur s lE ] s oo
S g0 | tst | @4 [ ai sl 0o T ass on
omaton onoe |06 a1 |58 |55 LS5 T o4 | o7 Joos
Track listing ,\?e'sv g;:g gg:é ‘2‘:8 gig 29 | 245 |0.29
Review/rating l\(l)eISv gjg 24712 112 gig 5.8 6.03 | 0.05
eeaon |08 | ue s Las Ll s | oos oo
Price ofitem I\CIJE!SV 218 jﬁg 2; ggg -0.8 1.49 (0.47
cforont vorsion(s) | New | —as0 | ea3 | a7 [sa| ©2 | 782|002
Artwork/ album cover I\CI)F!SV jjé gg; 21 gig 12.5 13.79 | 0.00

Music background Old 42.7 53.2 4.1 583

inform:g;)yrj((gés.;ory, New 419 55.6 o5 241 -0.8 1.45 | 0.48
e rees | o8 Stz | @6 187 LS5 oy | o7 oo
Releaseddate I\(IDeISv gjg Zgg gg gig 10.0 11.24 | 0.00
Recordlabel I\CIDeISv ;gg ;?g gg ggg 25 442 |0.11

The option that showed the most drastic increasés Gurtwor k, album cover (32.26 to
44.6%).0This may be due the facthat many online music providers (e.g. SpotifyPandorg
display music album images as visual csdo facilitate search/browse within the site/app.

Orack listingdshowed the most decrease fron1.3% to 58.3%, eventhough the difference
is not statistically significant. This pattern seems reasonablas purchasing individual tracks
rather than the whole albumis now muchmore common in the digital music market.
However, further exploration of a more qualitative nature will be neessary to verify if this
is in fact the cause of this pattern.



Figure 3 shows the distribution of response on the likelihood for each categoryOverall,

the distributions acrossthe two surveys do notappear significant, although weobserved a

largedeA OAAOA ET OEA DOI BbI OOET T -618%8, agdnAnodllikdlyE EAT U6 A&l
due to the change in the unit of music purchase in physical and digital formats.
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Figure 3. Distribution of the responses on thdikelihood of seeking particularmusic
information

Music Information -Seeking Behaviors

Online music-related activities

InresponsetoOEA NOAOOEITT AOEEI C AAI OO OEA OAOSDBI T AAT OO
related online activities,96.6% ofthenewsuWOA U8 O DAOOEAEDPATACE AOAx AOAA
to streaming music or online radiod This was followed by®ead any kind of music

information 6(90.0%), Qurchase and download music file$(83.1%), and Qvisit online music

storeso(82.8%). Compared to theprevious survey result, the most notable increasés

i AOA OO Bukchagel attl d@vnload music files (+8.4b ( 8Vé also observed that the

proportion of respondents who said they never purchase digital music files has significantly

decreased from 62.3% to 16.9% (Figure 4)his signals that more users have embraced the

idea of legally purchasing digital music contenfThis is likely because there are more apps

and services for streaming anatonveniently purchasing music, and 57.3% of users in the

new survey did answer that they use musicelated apps on their mobile phonesOn the

other hand,the proportion of users purchasing physical music recordings decreased by

10.0%. The proportions forvisiting an online music store (#8.9%) and downloading free

music files (49.2%) also increasedjndicating the increase in seeking and consumingf

digital music overall.lt is also noteworthy that listening to music streamingservices

showedthe secondlargest increase of B.0% in the new survey.This indicates a trend

toward greater direct music consumption from streaming servicesn addition to building

and listening to personalmusic collections(Table 5).



Table5.2 AODPT T OAO O O(1 x 1T £O6AT Al Ui6@2817 OEA A 111 x

2A0DPI[3004 i A¢A A i id AD
BOAOdA 0l OEC(C 'AQAOGAIEjTATx] 8¢ b
I AOEOEOD p b M b
Listen to music /1 A 77.6 22.4 557
streammg/ online A x 96.6 34 232 19.0 42.16 | 0.00
radio
Readany kind of music| / 1 A| 86.3 13.8 560
information . Ax 90.0 10.0 231 38 213 1 014
Purchaseand /1 A 37.7 62.3 559
download music files | . A x 83.1 16.9 231 454 134.65 | 0.00
Visit online music /1 A 73.9 26.1 559
stores . Ax 82.8 17.2 232 8.9 718 | 001
Downloadfree music | / 1 Al 727 27.3 557
files . Ax 81.9 18.1 227 9.2 740 1 0.01
Purchasephysical /1 A 812 18.8 559 ]
music recordings . Ax 71.2 28.8 233 10.0 9.62 | 0.00
5 OIAT AEIODEA| . Ax vxX8o TC8X ¢cX - - -
50A Al 1T OA
OAOOE AR . Ax Tw8Y uvm8¢l ¢co - - -
Visit online music- /1 A 38.4 61.6 562 50 173 019
related community T A x 435 56.5 230
01 AU -OBDE
OEAQMI AG | - AX| oW89o @pBX coXx| - o
Read/subscribe to /1 A 22.7 77.3 559
music-related 5.8 2.94 0.09
listservs/mailing list . Ax 28.5 715 228
Download sheet /1 A 309 69.1 553
music/scores . Ax 20.1 79.9 224 -10.8 9.32 | 0.00

Figure 4showsOE A AOANOAT AU 1 Aelded GhinE dctvibed in d@SdethilO OE A

Again, theincreasedusage of music streaming serviceis clearly depicted.While 33.2% of

the new survey participants answered that they listen to music streaming or online tho

almost every day, only 10.8% of the previousurvey participants did so.Collection kuilding

is still an important need as evidenced by the high proportions of respondents obtaining

music files and recordings. Howevelf-igure 4reveals that this happensless frequently,

TTOAA AU OEA 1 AOCA DOI BT OOET 1T O pumhaging diBid 06 AT A Ol
files or recordings.
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Figure 4. Frequency distribution of responses ormusic-related online activities



Favorite music websites and applications

An in-depth analysis of responses to the opeAT AAA NOAOOEIT T AOEET ¢ AAT 60O
favorite music websites or applicationg(Q3) and the reasons they like them is presented in

Leeand Waterman (2012). A list of qualities particularly valued by respondents in the

previous and new surveys icomparedin Table6.

Table6. The list of qualities of music services valued by users (Table 5 in Lee & Waterman,
2012, p. 256)

Response 2004 Survey 2012 Survey
(N=646)10 (N=644)

Quality # % # %

Exposure to new things/Serendipity 18 2.8 80 124
Fre€/l nexpensive 50 7.7 68 10.6
Ease of acceg€onvenience 9 1.4 52 8.1
Customizability/ Personalization 8 1.2 49 7.6
Userfriendly/ Ease of use 28 4.3 46 7.1
Comprehensive/Exhaustivecoverage 64 9.9 37 5.7
Variety/Wide selection 51 7.9 36 5.6
Access to particular style of music 69 10.7 28 4.3
Compatibility/Use with other devices 1 0.2 25 3.9
Access to musicamples 18 2.8 23 3.6
Good search/browse functions 8 1.2 23 3.6
Social/Ability to interact with others 52 8.0 22 3.4
- AOAEAO OOA0OGO0 ET OAQ 67 10.4 21 3.3
Good music/content 61 9.4 16 25
Quick/Instant service 7 1.1 16 2.5
Comparativedata/Similar music 8 1.2 14 2.2
No rights management/restrictions 0 0.0 10 1.6
Fun/High entertainment value 2 0.3 9 1.4
Authority/Credibility of information 7 1.1 8 1.2
Does not require much user input 1 0.2 8 1.2
Rare/Obscure recordings/information 17 2.6 7 1.1
Familiarity /Set as default 8 1.2 6 0.9
Ability to store/archive recordings 0 0.0 6 0.9
New content/Updated frequently 48 7.4 5 0.8
Accuracy/Reliability of information 5 0.8 5 0.8
Access to local information 5 0.8 4 0.6
Good organizatioridesign 11 1.7 3 0.5
No or fewer ads 6 0.9 3 0.5
Other 12 1.9 31 4.8

The most important quality mentioned in thenew survey was the eposure to new music

and artists; in other words, serendipitous discovery. This isindoubtedly related to the

pi DOl AOEOU 1T £ OUOOAI 6 OOAE AO 0AT AT OAh 3bi OEAUN
comments about Pandora suggest that this kind of recommender works well, particularly

when the user is interested in specific genres, and wasito play a gation as background

music.



Or ) B®6O 1T A 1 EOOAT AU | OPAAEEZEA AT A 1T £ZOAT AOA,
mediscover new artists (have learned of many many this way). 6

O) T EEA 0A7T AT OA AAAAOOA EGimlapdiheodedesi A OT T Ax
enjoy8 0

00 AT AfoddAvhite noise (classical, ambient) 6
00 A1 AvVe® §ood forstreaming background music at a gathering 6

00 AT Adargustleave it on in the background while working . The algorithm
does OK based on thumbs up/thu@b AT xT 86

O0AT AT OAh A A O Abar wherdl Qlaya lajge ambudtief miadic, it
offers me flexibility and ease. o

Becausemany userswere exposed andecame accustomed to these kinds of services, their

expectations seem talso have changed, as serendipitous discovery was not mentioned as

often in the 2004 survey. Rather, access to particular sty@f music or music that match

OO0AOO6 ET OAvaddéstméd niodimavAabtpek@psreflecting the lack of variety

of music that was available online at that timeThis alsoseemsrelated to the sharp decrease

in the number of commentsexpressingvalue inthe comprehensiveness of coverage and

CiTA 1 OOEA Ai1 OAT Oh AO TATU T &£ O1 AAvirtgally | OOEA OA(
limitless amounts of music content. Some users did make comments related to the

comprehensive coverage of music in the 2012 survey, especially when they talked about

YouTube (e.gQUIT OOOAA EAO AOAOUOEET Cho ObOOOU OGAIGAR OT A.
has almost anything you can ever think of. Even obscure Japansep{gcongs from the

80'sp08) DOAAOEAAI T U 1T AOAO OAAOAEA RandEpaify g0l T C ) A
0) AIAOI3 bil ®E A£UikehdviAgaFAA BHABGEA ) xAT O xEOET 00 EAOE
Al 01 ATEIT U 3PI OEAU O A@OAT OEOA AAOAT T COAhd 0O3DI (
) xAT OhpUIO3B DA AE AUE OOAT )(Becausé df theOndreakdd Bvailabdi) E A 8 6

of music online, the overall appreciation of the comprehensiveness of music accessible in

particular music services seemed to have decreased.

Personalization/customizability was alsomuch more important to current music users than

in 2004. Avoiding rights managemat/restrictions and ability to store or archive recordings

were the two new qualities that werereported in 2012. With the increasing number of

subscription-based and cloudbased music servicesye believethat these are going to

continue to be important features for music users (e.g)5 OET ¢ OEA O0A7T AT OA APD I
ATT60 EAOA OF AT xTI1TAA 1 OOEA 1107 )The PETTA xEEAE
design aspects of the music services such as ease of access or-fimardly features are also

mentioned as important qualities to usersThis suggests the need for conducting user

studies not only focusing on the quality of the search results or recommendations provided

AU OEAOA OUOOAI OTOAOOEAAOh AOO Al O d&oni T OA ET T EC
with the systems as a whole. There already exist a number of studies evaluating different

MIR systems/services, in particularmusic playlists or playlist generators (Pauws & Eggen,

2002; Lee, 2011) or music recommender systems (Barrington et al., 28D However,

studying these systemawith a focus on theuser-= experienceand interactions will provide

additional insights for creating successfuMIR systems. Compatibility, which was rarely

mentioned in the previous survey, is also increasingly becomingn important issue asapps



are being developed for certairbrands of mobile devices. Some of the things mentioned

01 AAO OEA 1T OEAO AAOACIi OU ET Al OAAA OET 11 OAOEOAR I
different purchase options, providing alertspeing able to listen to the whole album, not

posting to Facebook, not hogging resources, directly paying artists, fewer bugs, eftee &

Waterman, 2012 p. 256.

Physical places visited for music information s eeking

In addition to online activities, we asked about physical places users visit find music

information (Table 7). In the new survey, compared to the proportions of positive

responses given for online activities, th@verall proportions for physical places were

significantly lower. Of the four options, recordstore was the most common (78% in the

previous survey, %6.1% intherA x OO OOAUQh A&l Tor A AMGBA RAIUO AT AOER 1 8IS /O
(72.4% in the previous survey, 53.2% in the new survey). Although the order of preferences

for physical places was th same in both surveys, the wsof them showed statisttally

significant differences. The number of grticipants who go to record stores to search for

music information decreased by 2.8%, and te proportion of participants who find music
informationatrEAT A3 O 1T O A A N@ehdisb @duted By dP%. Aitholigh Ae

T Ax OOOOAUGO bAOO-Geshardiequéntdy (10.0)EDAR T EAOAOOOAUGO
participants, most of the increasew® ET OEA A£OANOGIAA A UA AIAIOAGZHE OIUO 114 @
(Figure 5). Responses to the question asking about other places they go for music

information seeking (Q6.1)include: events and shows, bookstores, music festivals, music

related workshops, my own colletion at home, etcSeveralrespondents mentiored how

physical places are irrelevanttothem®) ET 1T AOOI U AT 160 Cio O 1 AT U E
OAAOAE &I O nO0EARMAAOIEA HAMT OAxEAOA AGAADPO OEA
O7EAO OAAT OA OOI OAeo

Table78 2AO0DPI T OAO O O(i x 1T £0AT A1 Ui d ci 061 OEA A
(Q6)

2A0D13008 o7 0gd .AgAéeAiE”ﬁxﬁ’ﬁ. g | b
01 AAA - p p M b
Recordstore _/ AXA ;2? ‘Zég gjé -22.8 44.76 | 0.00
acqua'Tr:Itzrl]w(ig‘/splace ./ A >I<A ~Z>22’>‘21 ézlgg 2?1; -19.2 | 29.00| 0.00
Library _/ ;!\ 2 gi:i 22:2 ;’i% 12.0 | 1022 | 0.00
Academicinstitution ./ Af‘ ;gg ;gg gié 3.9 1.36 | 0.24
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Figure 5. Frequency distribution of responses orphysical places visitedor music

information seeking

People/s ervice consulted for music information s eeking

We asked respondents whm they consult for help when they are seeking music
information (Table 8). The availability and approachability of the person seem to be
important factors for users to reach out for helpA majority of respondents (809% in the
previous survey and 828% in the new survey)consultedfriends or family members when
they searched for music information. The moststatistically and substantially significant
discrepancy we observed between the two surveys is the decrease in the proportion of
respondents who seek help frontrecord store staff (449% to 27.8%). This change caralso
be verified with the drop in visits to record stores shownin Figure 6 and the observationsin
Tables2 and 5 where purchasing physical music recordings was not as important as in the

previous study.
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Figure 6. Frequency distribution of responses orpeople consulted for music information

seeking

There were two newly added response options ithe new survey? people on social
network sites, and music identification services/software Approximately three out of five
(60.0%) respondents answered that they have asked people on their social network sites,
which may be a mix of friends, family members, eworkers, and acquaintances. Fortwo
percent of respondents indicated that they have used music identification services or
software. Again, we interpret the prevalence of smartphoness having aconsiderable

influenceon® AT D1 A8 O
services.
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Sources that triggered music information s earches
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leads them to conductingactual music information searcheg(Table 9). Radio show (91.%6)
was themost common source for triggering music information searches in the new survey,

which was ranked secondfollowing ZOE AT A8 O
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