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TOWARDS ORGANIZING AND RETRIEVING CLASSICAL MUSIC
BASED ON FUNCTIONAL REQUIREMENTS FOR BIBLIOGRAPHIC RECORDS
(FRBR)

SungMin Kim, PhD

University of Pittsburgh, 2L
Music is one of the most popul ar caedtegtleer i es |
types of information retrieval, music search requires a different approach. This is due to the fact
that music information includes many unique elements such as composers, performers,
instruments, and various media formats, which could madi&icult for the users to realize that
there may be related or even duplicated music information available in a different format.
Therefore, the methods of organization and presentation for music information become
significant in the field of Music Infanation Retrieval (MIR).

Functional Requirements for Bibliographic Records (FRBR) is considered an effective
model for representing the relationships between musical works and organizing the information
of musical works. The goals of this dissertationtarefold. First, | adopted FRBR as a model to
represent classical music and propose additional attributes and relationships through user studies
to enrich music information for users. Second, | examined, through user studies, how the FRBR
model improves MR compared to existing keywetthsed retrieval methods.

In order to achieve these two goals, three phases of studies are designed. The first phase
examined usersd perspectives toward FRBR rep
importance of certai attributes and relationships in describing bibliographic records of classical
musi c wor k. Phase 2 involved a content analy
music information obtained from Yahoo! Answers, which aimed to further understabd We

userso informati on needs for classical - musi ¢



based classical music representation is adequate for satisfying those needs. The third phase
examined wuserso6 retrieval p e-bdsed rmsi@ retoewal imnd pe
comparison withFRBR-like search method using objective and subjective measures that are
based omsability characteristics

This study has two primary contributions. Firstproposedan extended FRBIRased
classical music representatiomode| CMFRBR, whichwas derived through interaction with
music experts, information experts, and general music seekers. Second, it examines user
experiences and system performanceclagsicalmusic information retrieval usinGMFRBR
based search systecompared toFRBR-like music retrieval system on the Web in multiple

dimensions.
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1 INTRODUCTION

1.1 Motivation of the Study

The explosive increase ¥¥eb and digital resources causes users to spend a significant amount
of time searching, browsing, and filtering information on thé&b. In digital library
environments, researcheesn deavor t o savaeor hy pevidng efféctivenand
friendly functions such as recommending keyveptohking relationships of search resulésd
providing relevance rankind here areseveralcategorieqe.g., image, local, commerce, music,
etc.) people would like toearch on the Wekandthe music is one of the most popul@pic in

Web search from thgeneralpublic (Beitzel, Jensen, Chowdhury, Grossman, & Frieder, 2004
Song, Ma, Wang, & Wang, 201.3This studyparticularly focuse®n the music field because
searching for music requires a different approeckhomparisorto other types of information
retrieval. Not only t is difficult to fully grasp the many unique elemenitist describemusic
information such as composers, performance date, performers, conductors, featured instruments,
and various media formats is also difficult for users to realize that related vere duplicate
soundrecording information may be available in different media fosmibt addition, most
music information lacks the relationships from musical work level to performance and physical
music objects such sound recordings, book, music scates@riorth.Researchers have been

working on resolving these problems for decadaskey, 2008.



Music information retrieval (MIR) has beenflourishing area in information retrieval.
Currently, many musicologists, computer scientists, and even library and information scientists
are primarily concened with contentbased music retrieval that focuses on music similarity of
audio data thaéxaminessimilar patterns of rhythm, pitch, and melod{€asey et al., 2008
This general trend of music information retrieval especiabyefits music experts, such as
musicians and musical scholars, in discovering relevant music resources. Howewexpean
users are not as intsted in these approaches as professional users. Novice users search music
information mainly with text by using metadata and keywdiissma, Veltkamp, & Wiering,

2006 Kim & Belkin, 2002.

In order to develop effective music database systan both library and Web
environments, it is necessary to create an appropriate organization system and metadata schema
for music resources. Traditional catalugy systems provide catalog records based on item
descriptiondike books films, digital objets and sound recordinga their collections. Library
patrons can find adg@ate information about an itebut would notfind background information
or historical creationinformation for a work.Especially for music, catalog records provide
limited information about thework andlimited performance informatiorOld catalogingrules
and systemssuch asMARC (Machine Readable CatalogingsBD (International Standard
Bibliographic Description), and AACR2 (Anglo American Cataloging Rules 2) have limitations
in describing multiayered bibliographic records that amicial for defining the relationships of
music information Hemmasi (200R describes the abowweakness in MARC as a digitized
representation of music.

Throughthe efforts of many libraryresearcherghe new cataloging standard, Resource

Description and Access (RDA), was launched on Apljl2013at the Library of Congress of



United States of AmericdlLibrary of Congress, 20)2and the British Library of United
KingdonT. Thesecataloging ruls can describe the relationshipetween metadata information
elementf classical music morsystemicallyby applyingthe FRBR (Functional Requirement
for Bibliographic Recordsas their conceptual model

Many FRBRrelated studies and projects have beenductedin the past decadé&or
examples,n the early stage of music FRBR, many library @ctg concentrated on the migration
from old music cataloging records to FRBRsed record&nown asFRBRization(Yee, 2005,
andseveral projects have dotias successfully irthe last few yeargAyres, 200% Chang, Tsai,
Dunsire, & Hopkinson, 2013Hardesty, Harris, Coogan, & Notess, 2Pp1Rollowing these
FRBRIization projets, several studies have been conducted which focused on FRBR as a
conceptual model of RDAPicco & Ortiz Repiso, 203 Riva & Oliver, 2012 Taniguchi, 2012
Among prior FRBRrelated studigesonly a small number othemhaveincludeduser evaluation
andFRBRuser task studfrom the past decadglider & Liu, 2013 Pisanski & Zumer, 2010a
2010h 2012 Zhang & Salaba, 20}2

In terms of classical music, thousands of famous pieces of classical music have been
performed and published in various formats, whedmplicatesthe relationship of music
information. The complex relationship structuoé classical musiecnakes itdifficult to represent
in general music information representatitins expected that the complex structure of classical
musicshouldrepresentelated musical workand their informationLe Boeuf (2005pbsuggested
that FRBRis an effectivemodel for representingheserelationshipsamongmusical works and

organizing theinformation of musical works including classical musidMany library projects

! British Library announces implementation of RDAvailable athttp://www.bl.ukbibliographic/catstandards.html#rda
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such asthe Variations project from Indiana Universignd Music Australia (now Trovépre
providing FRBRbased musibibliographicrecords. Although music FRBR has bes@amined
as a potential solution for improvimgusic information retrievathere are feweb-based music
databases thatartially implementsome aspects of BRBR model(without climing to have

implemented a FRBR modét) organize and presentusic information (e.g. MusicBraifiz

1.2 Focus of the Study

Motivated by previous researcdnd discussion®f the FRBR modelmainly in the library
cataloging settinggAyres, 2005 Hardesty et al., 2012McGill, 2011, Riley, 200§, there is
potential benefit in adopting the FRBR model for Wddased informationrepresentation
(Pi sanski , Pi s a nla &dditjon,cassiGal musidihliograghitrécods neednew
methods to represemind organizeheir complex relationshgpand detailed informationThis
studyfocused on the ways in which FRBR attributes and relatipré#scriptions enhance the
usability for finding classical music bibliographic informatioraiWeb environment.

The purposesof this dissertationare thredold. First, | adoped FRBR as an entity
relationship model to represent clasalc music and propo®d additional attributes and
relationshi to supplement this moderhe newly added components were selebteskd orthe

original FRBR modethrough consultationstudes in which | received feedback from various

2 http://variations.indiana.edu/index.html
3 http://ftrove.nla.gov.au/general/australiauisicin-trove
* http://wiki.musicbrainz.org/FRBR



groupsto enrichclassicalmusic informaton and relationship descriptiorfer classicalmusic
seekers
Second) l nvestigat ed g e n elbibfiograppicinformatordoseekiogl a s si
patterns in a social Q&A site, Yahoo! Answeosseeif the FRBR modelcould provide good
resourcesfon ser s6 cl assi cal music information needs
Third, I examinel througha userexperimenhow the FRBR modédbased classical music
searchsystemimproves music information retrievatompared tahe existing keyworebased
retrieval method$IMSLP as the basele methodpn the Web.
This dissertatioproposesn extendedRBR-based classical mudibliographic records
representationcalled CMFRBR(Classical Musidbibliographicalrecordsbased on the FRBR
mode). CMFRBR was derived through interaeti with music experts, information experts, and
general music seekein Phase lwhichidentified the important attributes and relationships of
classical musidescriptionin FRBR modelProposedCMFRBRO slassical musicepresentation
examinedthe usefulness of @ibutes in each entity and treffectivenesf the relationship
between entitiesAdditionally, this studyexamineduser experiences and system performance of
music information retrieval usinghe CMFRBR-basedinformation etrieval system called
FIRM, compared tamusic information retrievabn the Web(IMSLP) in multiple dimensions

The task sets the experimeniveresampledrom Yahoo! Answersn Phase 2

1.3 Research Design

This sectionpresentghe research plan and procedofehis study.This dissetation examines

the userso informati on n e elbwclassical musieikformagonf or ¢



should be represented in a FRBRsed bibliographic systemhestudy adopts both a qualitative
and quantitative methodology in order to analgffectiveness and usefulness of the FRBR
model in enhancing the usability of information retrieval of classical miise. do s o, Us e

search performance and perception were measured in various ways.

1.3.1 Research Questions

In order to identify the usefulssof FRBRbased classical music representation, | propose two
research question§he research questions addeshis this study are:
1 RQ 1: How can classical music information be representelHRBR-based bibliographic
system?
- RQ 1.1:What are the imptantfeatures (attributes and relationship between entities)
of FRBR to represent classical music?
- RQ 1.2:Do users experiendelRM6 s at tri but e smoagerditesash at i on
useful and positive aid in satisfying their information nedds?eover,doesFIRM
give users a better user experience when compaiitsioP?
1 RQ2. Can FRBRbasel classical music representation provide better help for users to find
music?
- RQ 2.1:Wh a't i's the gener al (i.p, ertttles, attdibutesj amd o r ma t
relationship) of classical music on the Web?
- RQ 2.2:What change in FRBRased classical musrepresentation should be made

to helpthegeneral public on the Web find classical music information?



- RQ 2.3:Can the attributes and the relationships of the BBIR representation in
FIRM provide the userwith a superiorobjective and subjective experience when
searching for classical music information compareldAsLP?
- RQ 2.4:Which internal factors (independent variables: language, music knowledge,
andseeehs ki | | s) 1 nf dearch pecf@mande and subjextives eXperience?
RQ 1.1 is answered in Phase(Chapter 3)JandRQs 2.1 and 2 have beemesolved in
Phase AChapter 4)Finally, the remainingesearch questiortsave beerexamined in Phase 3

(Chapter 5)

1.3.2 Research Plan

This study followghevarious steps aheresearch plan, summarizedTinblel1.1.

Table 1.1 Research Plan

— Research
Objectives Methodolo :
Jectiv 9y Questions
T Music experts|
entities, attributes, and . . .
”. . ou 1 Consulting with music
relationships .
Phasel e . domain experts 7 RQ11
1 Finding important attributes 0 User surve
and relationships ifFRBR in y
cataloging system
f Finding user s (Y Analysisof webses 6
. . . 1 RQ21
Phase2 needsof classichmusicon the guestiors from Yahoo! f RQ 22
Web Answers
1 Effectiveness and .usefulne.ss f User survey 1 RQ12
FRBR-based classical music :
Phase3 . |1 User experiment 1 RQ23
representation in finding musi _
1 Interview T RQ24
resources




Phase 1(Chapter3) consised of two parts:1) a consultation study with music domain
experts an®) a user survey. The first study was a consultation with four music school students
from Carnegie Mellon University and thenlersity of PittsburghThe participants reviewed all
the attributes of each entity and relationships FRBR model promosgdhey were asked to
determinethe FRBRS s I mpttributesandt relationship descriptisrfit to classical music
representatiorrom this study, additional attributes and relationships were proposed.

The goat of the usersurveyin Phase lweret 0 exami ne userso pers
FRBR representation an determine themportantattributes and relationships to describe
bibliographic records of musatwork. It was found that the FRBR model is suitable for classical
music representation because the model contains many features to support classical music
information and relationshipg\fter the survey attributes in each entitsnd the relationships
between entities were ranked based on their respoibestop ranked attributes (i.e., title of
work and expression, instrument of expression, name and biography of person), and relationships
of classical music in FRBR wemoptedto Phase 3which examined the usability of FRBR
based classical music seartfat provides the attributes information and relationships between
entities

In Phase ZChapted), a qual i tative met hoguestosabout hosen
classical music informatiosampled fronl¥ahoo! Answers, one of the most popular Social Q&A
sites. The studinvestigated 500 questions in the classical music category in Yahoo! Answers to
examine whether general web users seek to findogitalphic information of classical music.
Based on thelataanalysis it is revealedhat a number of questioase related to bibliographical
information of classical musicwhich can be answeredvith the FRBRO sattributes and

relationship descriptions.The findings demonstrate thaFRBR-based classical music



representation can be feasible for \sed music search systems. Phase 2 answ€)sd.1
and 22. To extend the study from the findings of the Phase 8, mecessary to examine how
FRBR-based clasical music representation can help users find useful information ceshipar
thegeneral classical music information provider on the Web

Phase 3Chapter5) assessd whetherCMFRBR (Classic Music representation based on
the FRBR model)can help provide useful informatiom practicethrough auser experiment. The
guestionses for the user experimenvere adapted from the sampled questiongnnYahoo!
Answers The experiment wadesigned as a comparative study aotiductedin FIRM, the
CMFRBR-based classical musikcformationsystem andplain textbased classical music library
website, called IMSLH(International Music Score Library Projedt) evaluate the efficiency,
effectiveness, andser experiencelhe results anadjs of the study indicated that FIRM as
suitable system to provide proper bibliaghic records and relationshdescriptiors for general
music seekersThis phase answed RQs 1.2, 23, and 24. The nmain research questiongere
solved in multiplephasesThe relationships between phases and research questions are shown in

Figurel.l.

5 http://imslp.org/



aYa
RQ1 RQ2

\

Phase 1 Phase 2
(RQ1.1)

(RQ2.1,2.2) |

Phase 3
(RQ1.2,2.3,2.4)

=

-

AN

Y,

Figure 1.1 Phases and Research Questions

In terms of the relationships among the phaBhasel contributesto therest of phases

by providing the attributes and relationshipr the CMFRBR model.All the code categorieis

Phase were created based on thets of attributes and relainships for CMFRBR from Phase 1.

In addition,Phase 3 adopteall the relationships and attributes frétinase 1 in order to lid the

classical music collection. Phase 3 also borrowed the question®lfiase 2 in order torganize

six task sets which agkr bibliographic information of classical music from reakgtions from

thegeneral publicFigurel.2 illustrates the relationships among the phases.

10



Phase 1

Phase 2 Question Set

Figure 1.2 Relationships Among Phases

1.4  Terminology

This section provides coneiglefiniions for the key terminologieis this study including the
components ofFunctional Requirements for Bibliographic Recor(lSRBR), and Music

Information Retrieval (MIR).

11



1.4.1 Functional Requirements for Bibliographic Records (FRBR)

1411 Work

IFLA (International Feedration of Library Associations and InstitutioriStudy Group on the
Functional Requirements for Bibliographic Recod#fined work asfia distinct intellectual or
artistic creationlt is anabstract entity; there is no single material object one can fuoat the
worko (1998. Thed ef i ni t i on o fanimelleciuat sohic cenoeption. Musieatik
takesdocumentary form in a variety of instantiatior{®ichard P Smiraglia, 2001This study
solely focuses on classical musa work and adoptsits definition from the Merriam-Webster
dictionary:fiof, relating to, or being music in the educated European tradition that includes such
forms as art song, chamber music, opera, and symphony as distinguished from folk or popular
music or jazz"Classical,” 201h s periodexpandsrom the 11th century tothe presentday

which includes Medieval RenaissangeBaroque, Classical, Romantic, 20th Centuand
Contemporaryand the form of classical music includeschestralMusic (symphony, concert,
ballet, suite etc), Chamber Musicgtring trio, pano trio, string quinteitc), Solo Instrumental

Music, Vocal Music, Opeteaetc.

1.4.1.2 Expression

The definition of expression kiye IFLA Study Group on FRBR isthe intellectual or artistic

realization of a wik in the form of alphanumeric, musical, or cheographic notation, sound,

image, object, movement, etc.r any combination of such forms(1998. In this study,
fiexpression refersto the realization of classical musitwor k by certain musi c
performance ira certain time and placelhe delivering method of this expression can include

studio performance, concert, event performance or recording process.

12



1.4.1.3 Manifestation

Manifestation isfithe physical embodiment of an expression of a w@hkLA, 1998). In this

study, manifestationis a published musial expression ira certain physical embodimenAll

formats of medium physical or electronicwhich contain the musiexpression,can be
consiered as a manifestatiorhis study does not include physical or electronic objects of music
book, music score, or other materials in manifestation; only sound recordings of classical music

performancen its carrier incluchg CD, DVD, computerfile (mp3) video file (clip)

1.4.1.4 Person

Personis a term whichiiencompasses individuals that are deceased as well as those that are
livingo (IFLA, 1998). It is, in this study,an individual (musician or related person) wkeo
responsible for each musicwork, its expression, or manifestatioa defined as person
Examples of persoim musi@l work are composerand writer (lyricist, librettist) Person in
expression includes performer, conductor, sponsor,dinedtor The publisher (if applicable)

andtherepresentative person in publication camisnifestation of person

1.4.1.5 Corporate Body

Corporate body igan organizatio or groupof individualsand/or organizations acting as a unit

The entity defined aa corporate body encompasses organizations and groups of individuals
and/or organizations that are identified by a particular name, including occasional groups and
groups that are constituted as meetings, conferences, congresses, expeditions, exhibitions,
festivals, fairs, etc @FLA, 1998). Corporatebody in Music FRBR isa group that isesponible

for each musial work, its expressids], or manifestatiofs]. A person in corporate body does

not have to belongo a solecorporate bodys/he can be a member of any corporate body if

13



necessary.The examples of corporate body in work, expressaoid, manifestation are same as

person entity above.

1.4.1.6 Attributes

Attributes of each entityesve as the means by which users formulate queries and interpret
responses when seeking information about a particular difityA, 1998). Although all the

semantic termso f attributes ar e kept i n t he backg
understandability, the name of some attributes can change (i.e. Medium of Perfoasance

InstrumentationNumeric Designation a®pus Number oMusic Numbey.

1.4.1.7 Relationship

In this study, | accept mosf therelationships fronthe FRBR draft, and have modified added
relationshipsasnecessary.
A Work is realized throughnexpression
Work is created by person/corporate body
Expression is embodied amanifestation

Expression is realized person/corporate body

Do Do o Do

Work hasa successor: consecutive work series (e.g. pargl),llor new arrangement

(Mozartdos K. 466 to Beet h6)vends Wow 58. Ca

A Work belongs ta Work of Work (or Parent Work)Uniform title of series of work. e.g.
Haydnos Paris -8y mphonies (No. 82

A Sibling work: other works from the Work of Work (collection)

A Expression haanExpression of Expression: (e.g. concertf@enance)

A Sibling expressiordifferentexpressions from the same work

14



A Related expressiorifferent expressions from the Expression of Expression (or in the

same manifestation)

1418 CMFRBR

This studyintroduces the extended model of FRBR suitabler classcal music bibliographic
records CMFRBR CMFRBR refers to the Classical Music bibliographical records

representation based the FRBR model

1419 FIRM

FIRM refersto the CMFRBR-based Information Retrievalstemdevelopedor this dissertation

FIRM is utilized to examingheusability ofthe CMFRBR modein Chapter 6.

1.4.2 Music Information Retrieval

Music I nformati on &adanterdiscghlnary reseasch atea tlavated tb fuldils A
userso6 musi c a(orib, 2006 ntthisdissertatiene dtishe t er m fAmusi c
retr i ev althe FRBREasedmisicmetadatanformation retrievglwhich describeshe
bibliographical information of musical pieces storedainmedia format such as CD, DVD,
computer files (e.g. MP3), score book, éftmreover,returned objects, such attributes in each

entity and relationshignformation between entitiesvill be consickredthe results of FRBR

based music informatioretrieval As a result, MIRIn this study does not includemtentbased

music information retrievglCasey et al., 2008
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2 REVIEW OF THE LITERATURE

This chapter reviews previous researchmusic information retrieval and miascatalogin
library settings In addition, studieof metadatause and the relationship modelin music

information retrieval arentroduced as well agliscussiorof FRBR.

2.1 FRBR as a Conceptual Modebf Cataloging System

2.1.1 Functional Requirements for Bibliographic Records

Functional Requiremestfor Bibliographic Records HRBR) is a recommendation of the
International Federation of Library Associations and Institutions (IFLA) to restructure catalog
databases to reflect the conceptual structure of infoomatsourceqIFLA, 1998. FRBR
defines relationships among entitiessich asWVork, Expression, Manifestation, Item in Group 1,
and Person, Corporate Body in Group 2.

FRBR identifies thregroupsof entities relevant to users of bibliographic information:
Group 1 entitiesincludB pr oduct s of intell ectual or artist
i n bibliogr@#Epih1999. Greys & ofdFRBR consists of four entitiegVork,
Expression, Manifestation, and Iterfihe entities in theGroup XFigure 2.1) represent the

different perspectiveof user interests in th@utcomes The work defined as fia distinct
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intellectual or artistic creati@anand expressioni sthe @ntellectual or artistic realization of a
worko. Thedefinition of manifestatiori sthe physical embodiment of an expression of a work
and itemr e f @ sigle ékemplar of a manifestab fIELA, 1998, p. 13. When FRBR is
applied to music information, Group 1 plays an important role in music information retrieval
becausat contains andgprovides the musé sibliographicinformation (i.e., title, musicids,
instrumentspublisher,etc.). Each entity is linked by certain relationshipe. fiwork is realized
throughexpression; therefore the connectiosiof all entitiescreatean integrated workflow of

music information.

WORK

is realized through

EXPRESSION

is embodied in

MANIFESTATION

is exemplified by

ITEM

Figure 2.1 Entities in Group 1 and Primary Relationships (IFLA, 1998)

Group 2 includesit hose entities responsible for
physia | production and disseminati on, or the
(IFLA, 1998, p. 14. It consists of person (an individual) and paratebody (an organization or

group of individuals and/or organization§roup 2representghe entities responsible fahe
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intellectualcontent,artistic contentand propagatiorof the entities in the first grouhe entity
Person enablesusersto draw relationships between a speciberson(e.g., composerand a
work (e.g., musial work), or anexpressiorof awork for which thatperformer or conductanay
be responsible, or betweennausicalwork and themusiciansthat performed thevork. The
person entity contains all biographical informationacfpecific person likedateof birth, dateof
death and so forthA corporatebody (e.g.orchestra) playshe same role in FRBRhat person
does and sometimesvenreplaces person (e.g., musiciam).Group 1, one or more persoar

corporatebodiescan be involved in each entity based on the number of contributors of aamusic

work.

WORK

- EXPRESSION

MANIFESTATION

ITEM

is owned by

PERSON

is produced by 223

is rezslized by

y

CORPORATE BODY

is created by =

Figure22Ent i ti es in Group 2 and FRe®OBPpnsi bilityod Re
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Group 3 entitiesis er ve as t he(IFEA)1098epc 17.sThisogfoupgonsistk O
of ficoncepb (an abstract notion or ideafipbjecb (a material thing)fievend (an action or
occurrence), andéiplaced (a location).This group represents additiortgpes ofsupport for the
work entity in Group lwith a subject relationshipWork canhavemore than oneoncept, object,
event, and/or place as a subjectBy adding Group 3, work entity can enrich its subject
information. For example, i& musial work exists with itsattributes and relationshgpwith
Group 2 Group 3 can support detailed information such as the location of music creation, music

composition event, music concept or genre,smadn

103lqns se sey
13lqns se sey
1oalgns se sey

HHOM

30vd
IN3A3
103r80
1430N0D
AG08 31VH0d4H0D
NOSY3d
w3all
NOILVLSIJINVN
NOISS3¥dX3
HEOM

Figure 23Entitesi n Group 3 and fAiSubjecto Relationships
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2.1.2 Research on FRBR

From the beginning of the new millennium, many libraries and library researchers endeavored to

develop FRBR in different aspect&his chapter will review the FRBR as an entig&yatiorship
model, application, system development, and evaluations based on the cat&garidbe

previous researcfMe r | un, Gvab, H azhang & Sal&ba,@Q@0fbe r , 201 3

2.1.2.1 FRBR asEntity -Relationship Model

FRBR has been considered a new representatmielfor bibliographic informatiorand nany
previousstudies discusbow FRBR can differentiatethe representationsf old bibliographic
dataof resourceglLe Boeuf, 2005pO'Neill, 2002 Riley, 2008 Riley, Hunter, Colvard, & Berry,
2007 Riva, 2007 Tillett, 2005 Zhang & Salaba, 200%an addition, Resource Description and
Access (RDA)a new cataloging standard andeplacement of AACR 2, employed FRBiRits
conceptual model for displaying relationshi@@Shapman, 201Beikel, 2013

FRBR can draw the relationships betweeenities, and canplace all versions ofan
intellectual work in a specific collectio@hapman (207)0andRiley, Mullin, and Hunter (2009
point out that AACR2 is a single item centered cataloging whidan present limited
relationshig such as redundancyyhile the FRBR model can preserda whole map of
relationshi based orwork entity. Maxwell (2008, p. 13%explainst h aMARChwas designed
as a flatfile system, with all information aboutnhatem within a single bibliographic record
divided into fields of fixed or vartnmedbtbe
contain aspects of all the FRBR entities in -fleg systemo Each MARC ecord typically

describeghe bibliographic recads of a single item, while the field recordg containall of the
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necessarynformation about the catalogé®m without depading o other record¢Takhirov,
Aal berg, &) Gumer, 2011

One of the advantages of FRBR that it facilitates botha search and exploratory
interface sdhatmusic seekersanfollow the relationships from person or work level to fihe
expressionas well adifferent versions of manifestatiofBuchanan, 20Q6Takhirov, Aalberg,
Duchateau, 8. MGeowee Bennet? €& 4(2003 note thatFRBR is not only an
assurednodel toenhancehe functionality of search and retrieval tools fibrary patrons ina
catalog systembut is alsoa more efficient modefor cataloging practiceMe r | un and Gum
(2009 emphasizehat FRBR can help userspare search results and fimdlationships of the
records as wellCollocating related bibliographic records it a set of clustsmwill help users
navigate search results, understand relationships between itemsy@plg opportunitiedo
access similar works and expressioRRBR providesa better means for users to navigate
possible relationshglike differert media formag, editions, languages, publishers, and so forth
(Dickey, 2008. Tillett (2009 notest h &RBRdffers us a fresh perspective on the structure and
relationships of bibliographic and authority records, and also a more precise vocabilaly
future cataloging rule makers and system designers in meeting useroneBR@R hosts
comprehensive descriptions of the item, its available formats, and the precise location and
availability of each format. The system goes on to note the coheatitocation which houses a
specific manifestation or expression of a work. Users want to know where the manifestation of
the work is, in which formats it is available at a location, as well as related items culled by the
FRBR system.

FRBR can define retnships well ina hierarchical structureEntities in Group 1

normally have a fAone to oneo or 0Wheawotko many
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collocateswith expressionthe relationships of the multiple expressions and manifestations of

the sane workcan be shown in the display of a catalog systBowen, 2005 One work can

have one or more expressions, and each expression can also have one or more manifestations
though a manifestation may have one or more manifessafiberefore, FRBR iga hierarchicat

structured modeFigure2.4showsasimple picture othe FRBR structure.

WWiork

/\

Expression 1 Expression 2

Figure 2.4 Simple FRBR Structure

A novel is a goodepresentation ad hierarchical relationsp. A novel (vork level) can
be translated to different languages or have different editionghe expression level, anits
different manifestations can be published by various publishers and countries. For example, A
Tale of Two Cities, originally writen by Charles Dickens in 1859, hbhesen published in
multiple languages (i.e. French, German, Chinese, &liglire 2.5 shows the example of ith

hierarchical relationship.
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A Tale of Two Cities

by Charles Dickens

Published in Dover Thrift
English, 1859 Editions

Translated in
French, 1923

Book Book Book Book

(paperback) (paperback) (Electronic) @ (Paperback)

Figure 2.5 Hierarchical Relationship of book publication

A number of revisions have been published by several publishers at different times.
Moreover, types of expressions such as voice recordings (i.e. audio books), illusteatobns,
digitalization (i.e. electronic book) of the novel have been repeatedly produced. In order to
present the relationship between these products, it is possible t@ tiavarchical relationship

based on thevork, A Tale of Two Cities

2.1.2.2 Applications, Systems, andvaluation of FRBR

Many FRBR-basedprojects in the past decaddemptedo apply FRBR in their library catalog
databasas a conceptual modahdconvertedts MARC record into FRBRbased records he
Online Computer Library Center (OCLC) implemented FRBecordswith projects like
WorldCat fttp://www.worldcat.org/, FictionFinder(http://fictionfinder.oclc.org/discontinuedl
and Work Records in WorldCath(tp://frbr.oclc.org/research/pages/index.htniThe OCLC

found that implementing a FRBBased representation system with a catalog database is feasible
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(Bennett et al., 200Hickey & O'Neill, 2005 Hi c k ey , OO0 Nei |, O'Neil,&00F ov e s,
Pisanski & Zumer, 20097 It wasfound that work and manifestation lesalre possiblyalready

identfied in existing catalog recorgshowever, identifying the expressiors of work were
problematic due to the lack of expressiomilatites(O'Neill, 2002. The problem of defininghe
expression entity has been reported in varistudies, an®ichad P. Smiraglia (201)2arrangs

the issues of@ression in cataloging @schnical problers identifiable issug modeling issues,

etc, by giving the examplkeof previous studiesAccording to Le Boeuf, dwever, these issues

are nota truemodeling prokem of expression in FRBRhe problem is caused by cataloging
practice(Le Boeuf, 2005a

Other examples of largescale FRBR projestin libraries are the Australian National
Bibliographic Databas€Rajapatirana & Missingham, 200%AustLit: the Australian Literature
Gateway (Ayres, 2005 Ayres, Kilner, Fitch, & Scarvell, 2002Kilner, 2005, and the
MusicAustrdia (integratednto Trove in Jun®012)projects(Ayres, 200%. These projects were
led by the Natioal Library of Australia andiniversities in Australia. They successfully achieved
their goalof implementing FRBR in theidatabase. Accordingp Ayres (2009, integrating an
enriched FRBRoased view with the traditional bibliographic view benefitted users who were
seeking information.

The evaluation of FRBR | eads t o Ousdbiéity i nv e st
Therefore, it is necessary to find how users behave when seeking informatidfRiBRized
cataloging system. A Delphi studinds, when contemplating possible issues with the FRBR
model, library experts are most concerned with whether or not the FRBBI mcappropriate
for the user(Madison, 2006Zhang & Salaba, 20092009h). Compaedto other areasa small

number ofuser evaluatiomand user task stigk were conducteqHanrath & Kottman, 2015
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Pisanski & Zumer, 2010£2010h 2012. A few researchrs conductuser evaluation using the
developed systenslardesty et al., 201 Notess, Dunn, & Hardesty, 201%adeh2008 Salaba

& Zhang, 2012 Zhang & Salaba, 20)}2Although these studiedemonstratehat users can
successfully identify FRBR entities and relatioips, there has been less focus on how users can
find metadata information and detailed relationships among FHRBRd music representation
(Gumer , Sal ab a).,ltis@enatdillyacangidere@t6 de 2n important contribution to the
understanding of the entities and relationshipsdhabf interest to the end ug@iakhirov et al.,
2011)). IFLA defines user taskas faur steps: findidentify, select and obtainNot all entities can

be applied in each taskFor example, users can find, identify, and select work and expression,
but cannot obtain work @xpressionNot all user studies follow the user taskloé FRBR drdt,

but manystudies are processed b@sa the user task suggest.

2.2 FRBR as Music Information RepresentationMethod

2.2.1 FRBR-Based Music Representation

Several researcheperceivethat FRBR can serve asdatarepresentation modedf musical
bibliographic information inthe library catalogingsystem and adoptedhe FRBR model in
music cataloggAyres, 2005 Dunn, Byd, Notess, Riley, & Scherle, 2006e Boeuf, 2005pb
Minibayeva & Dunn, 2002Riley, 2008 Riley et al., 2007Richard P Smiraglia, 2001

Most FRBR projects in the past decade made effortsumcessfullymigrate the
bibliographicrecora of music from MARC to FRBR. However, the projects had difficulties
including the manyattributes of work and other entitieseeded to realize the benefits of the

application of the FRBR modeThis wasmainly due to the lack of detailed descriptions and

25



relaionships inprevious catalog records where these attributes can function as information

resources to usershis is because a MARC record of a music item does not contain enough

bibliographical description of the musical work, expression, and person. drtigydearthof

prior information leaves many fields in FRBR entries empty after converting from MARC, thus

crippling the FRBR systenWhile this is not the only problem when converting to FRBR, it can
severely limit the development of relationships betmvenusical works and persons. In order to
link the complex relationship between work, expression, and person, the mB&&provides
the entities of person and corporate badyGroup 2and establishes relationships with the
entities in Group 1The bibliographic records of music Y more entry fields to fill in than
those of printed materiglsuch as boakin a library cataloging system, becauser instance
various leved of personsuch asomposer, conductor, performandlibrettist exist in workand
performance level InaMARC entry, catal ogers wused 7xx
additional information to improve the search resald present better information about the
item. The 100 and7xx fields often contain person and corporate body informatiooludingthe

titles of works or performancg3akhirov et al., 201R In the context of music FRBR, common

y el

usages of added entries are to include additional persons such as composers, performers and

conductorsUsing these fields, it is possible to extract person/corporate body and link with the

musial work. Thiswill be able to draw relationshipetweemmusic and persons.

FRBR is designed to support the representation of the multiple or related resources.

However, it has limitations when representing relationships with hierarchical struStukee
and Jacob (20)largue thaFRBR has difficulty portraying dynamic resources because its firm

hierarchical structure makes its relationship not fully supported between groups of emtdie

attributes.When the FRBR model is applied to music records, the relationships among work,
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expression, manifestation, and person and corporate body seem complex. For sound recordings,
especially with musicBowen (2005 states that a specific masevent or performance is an
expression level, so that all products of the event are the manifestation of the expression. In the
expression level, multiple musicworks by different composers can be played by musician(s)
and/or conductor at one concerhen, in the manifestation level, the concert could be recorded

to various media formats with a specific title for the concert which is not related to the title of the
musialwor k s . For exampl e, t wo pianists rmdcord B
release it with different titlesin addition, one famous music columnist may collect his/her
favorite classial music from various composers (i.e. Beethoven, Mozart, Bich,and release

them in various media formats. In most of these cases, it glldifficult to represent the
relationship of music information because defining the relationship of the ahwsicks and the
musicians invork andexpressionlevels is complex. Addg to this, when thesExpressionsare

released in different types of m@iners such as CDs and DVDs, another complexity of music
relationship between containers take placddamifestationevel.

When a smaller music collection r a particul aalworksoaogptthes er 0 s
FRBR model, it is anticipated that simple retwork structure model can be established.
However, when the FRBR model c ov e rdfficut tol i br ar
define the relationship due to the complication of the netkekarrangement. Therefori,is
hard to say whether re&RBR displayswould be in a hierarchicastructureor, in fact, have
network structureAccording toPisanski and Zumer (2010a true FRBR display should tee
network structure, na hierarchy because various works and expressions can be contained in a

single manifestatiorSimilar problems couldccurif music records emplojyne FRBR model.
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Figure 2.6 Three Tenors Concert for USA World Cup 1994

complexity of

anot her comp

Lalo Schifrin
(arranger)

My Way

Moon River

Because

Singin'in

In Figure 2.6, it is assumedhat a performer (e.g., Placido Domingo) did not contribute

the entire concert because he performed three songs solo, and four songs in trio. Thus, it is

necessary to represent the information of the entire concert. Therefore, this study suggests

employing the representative entityhich contains all expressions irtancert.
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Figure 2.7 Complexity of Music Records Relationship

Another problem occurs when music information is applied to FRBRBoeuf (2005b
demonstrateshat four entities in FRBR cahighlight thefour distinct meanings that a single
wordsuchas fAiscoredo may h ametheiwordsscoreican lne repgatedeirc dil
entities when it has different characteristi8sore is a work when it igsedin the sense of
musial work or when its role is the base tbfe derived product/performance aimusial work.
When score is the abstraction arcomposed snind with its concept of contents or text is
expression.Manifestation is the publication of mualavork.

Moreover, format variation on intellectual property is another question hiat to
presenthe relationship betweerprinted andligitized (electronic) versions as realizationghef

same conter(Oliver & Curran, 2004
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2.2.2 Variation s Projects

Variations projedt are long-term digital library projed, which provide online access to find

sound recordings and music scorks] by William and Gayle Cook Music Library on the

Bloomington Campus of Indiana University. Variations prgdave three stges of project

history. Variations, Variations2, and Variations3. TNariations projecs adopt FRBR as a

major data modefrom Variations2.This literature mainly discusses the Variation2 and 3 of

which the data model is FRBRhe modified FRBR framework(Figure 2.8) and Variation

Example (Figure 2.9) show seleced entities that especially represent and fit wellmusic

collectionsi Work (title, composer) Expressionwhich replaced by Instantiatiofpeiformer,

conductor, and instrumengontainer replacing Manifestatiditype of media, Date, Publisher,

Genre, etc.), anMedia Object as Iten(single musidile) (Dunn et al.,

2006Hemmasi, 2002

Minibayeva & Dunn, 2002Notess & Dunn, 20Q®Riley et al., 2007Scherle & Byrd, 2004

WORK

S manifest

INSTANTIATION

senclosed In

CONTAINER

=S representec Dy =

MEDIA OBJECT

iscreated b

| conTRIBUTOR |

Piano Sonata K.332
by Wolfgang Amadeus
ozart

Performance in Londlon,

Qct, 1983
by Mitsuko Uchida

CD titled Piano Works
b% W.A. Mozart,
Philips, 1984

Digitized sound file

Figure 2.8 Variation Model
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The data flow chart inFigure 2.10 showsa sample representation tie FRBR model
applied tothe Variation 3 project(Riley et al., 200Y. The chartrepresentslifferent leves of
persons (composeand pianis) involved in work and expression, and their wakand
expressiongreembediedinto manifestation and item levelglanifestatio and item contain all
of the musi®é work and bibliographical records.

Although each entity containsformation relating tadhe music, it is stildifficult to find
the relationships betweenorks (if there areparallel levelor similar works), orpersam and
corporate bodyMoreover, a single manifestation that contains multiple expressions has common
information between those expressions that explicitly defines important relationihips
understood that the problemesides inthe old catalog systenwhich did not separate the
expression information in MARC, caug incorrectrelationship information between performer
and expression.

I f there are parall el |l evel s of works wunde
Paris Symphony Symphomes Ng. 82-87), it should show the relationships between works.
Currenty, FRBR does nosupportthe relationships in this way; it lacks the related information
necessary for usersSimilar to work, expression inforation should also describe the
relatiorships between expressi@mtitiesif they occur under a specific time or spadéke a

concert.
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Figure 2.10 FRBR Representation of Variations3 (Riley et al., 2007)
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2.3 Music Information Retrieval

2.3.1 Metadata Basd Music Information Retrieval

Music Information Retrieval (MIR) is an interdisciplinary research area that has grown out of the
need to manage burgeoning collections of music in digital f@Fuatrelle & Downie,
2002. Bosma et al. (2006assert thaimusic information retrievals the cework between
musicology and computer sciee to retrieve musical objectsmformation professionalsuch as
music librariansand library sholars make many effortdo work in themusic information
retrieval fieldas well

Based on the characteristics of music resources, there are two major music information
retrieval areas:l) contentbased music information retrievaind 2) metadatebase&l music
information retrieval. Conteriiased MIR systemare mainly concered aboutmusic pattern
similariies Contentbased MIR has many advantages for music experts as they have better
knowledge on patterns of music tone, melody, pitch, (@asey et al., 2008Howeva, it is
relatively less helpful to neaxpert usersvhile seeking for music resouraye tot h e lasker s 6
of knowledgeof musical contentsWhen users seardiy rhythm or keys, they have to know the
exact rhythm or keysviost novice users usuallgnly vaguelyremember the melody of music.
Therefore they cannot represent the music with the exact rhythm or kajthough MIR
research reliefieavily on contentbased retrieval methods, there are efforts by librarians to
combine content search and tramlitall metadata search that garovide improved access to
music for their patrongRiley & Mayer, 200§. Metadata for music resources consists of various
performers, recorded dates, played instruments of each media format in addition to basic

information of title, composer, composedeal@tc
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2.3.2 Music Information Retrieval on the Web

Lee and Downié s s (R00¢ shpws that metadata has important experience enrichment
aspectfor users. In their surveyhe top three methods in seansf are title, lyrics, and artist
information. This study showshat music information seekers prefer to search with metadata
rather than other information such as genre, review, or background information. Sjredarsy
studiesassertthat most music seekersould rather search information based on metadata
descriptiors than other possible approach{€uinningham, Jones, & Jones, 20@bwnie &
Cunningham, 2002saacson, 2002 Other studiesrevealthat users often request bibliographic
information of music including title, performer, dateclestration(instrument),genre, etc.
(Bainbridge, Cunningham, & Downie, 2003. H. Lee, 2010 However, it is often hard for
novices to searcfor music information with la-level musical knowledgeOrio (2009 reveals
thatthe utilizationof appropriate metadata is notably useful to retrieve relevant infornatign
if users know the informatiomNon-expertsarefaced with aproblem vhen performing metadata
based seards asa preassumption ometadatebased search is that usateeadyknow part of
music metadata information before seamghWith this point of view,Kim and Belkin (2002
determinethe limitations of metadatdasel music information retrievalwhich isthat novice
users sometimedo not know or use musical term8hen and Butz (20Q0%lso examinenon
expert uses that have a high level ofdifficulty in expressg their musical preferences in a
formal way and often change their minds during the search process.

One option for novice music searchers iseéekadvice from others on th&/eb. In the
currentWeb envionment, norexpert users are able find recommendations, annotationags,
or Question &Answersetsfrom other users in order to obtain new information of music. In the

Webbased music coll ection, user sb6 ctags halpitbut i on
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collection and description of collection as well #wough collaborations.Previous studies
explain the importance &Web communication among users in searcliargnusic information.

Some studies analyzbe socialQuestion & Answesitessuch as Google Answers and Yahoo!
Answer s, and found t hat ursseurceséspecially Bbliographis and
information(Bainbridge et a.2003 Cunningham & Laing, 2009. H. Lee, 2010 According to

Chen and Butz (2009 digital technology changes the way of organizing, browsing and
searching for musicSince many novice useffnd advice from their surroundingsnd Web-

based communityit would be beneficial tthavesocial recomnendation,annotationand a tag

feature, which would allow users tind ideas about music information from the system.
Interaction within social communities gives useéng® ability to enrich their music search
experiences. Furthermore, it is expected thatvi ce userso6 problem of
terms will be somewhat solved by providing other users tags, annotations and recommendations.
Previous studieslso suggest that music information collabavat systems should integrate
searching and browsingeamlessly and offer functionalities such as query recommendation,
which go beyond explicit search, in order to allow users to fimxXpected but acceptable results
(Bentley, Metcalf, & Harboe, 2008Chen & Butz, 2009 Cunningham, Reeves, & Britland,

2003.
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2.4 Summary

Previous studies foundraumber of musienformation needs on th&/eb, anda large portion of
needs argelated tobibliographic record ofmusicto find certainmusicBased on t he
information need of musi&;RBR can playa significant role to represent music information, and
provide searc and browsing option to retrieve music information.

Previous research presseRBR-based music informatiom the library catalogand
conducs user experiments based on the user task that the FRBR draft suggests. The results of
user experiments demorete that FRBR can provide its usessth a better way to find
bibliographic information. Although sers can successfully identify FRBR entities and
relationships there have been gaps in whether or not users canafiadidentify attribute
informationof the entitiesand detailed relationshifetween entities

Most user studies have been conducted in a library environmi@stlacks user
evaluation on théWeb, where people may want to find informati@bout musial work,
expression, and manifestationtigas. This study will examine the performance and perception
of users using FRBRased music searching and browsing as compared teb@ssukeyword
search. In addition, the FRBFbased system in this study suggests additional attributes,
relationships, ad higher levels of work and expression entities which will enrich describing

music information.

36



3 PHASE 1 Finding the Appropriate Attributes and Relationships of FRBR Entities

for Classical Music

3.1 Introduction

When the FRBR model is applied to music recerth a catalog, itis expected to be able
describethe relationshipbetweenwork, expression and manifestatioiith the relationship
information, wers may enhance thechance of learning musical informatiomcluding the
background of musidach efity has its own particular attributes and can supply more efficient
information withtheseattributes. Also, in Group 2, the attributes contagmson and corporate
body 6 s,whichare nelated to work, expression, and manifestalibareforejt is possible

to make connecdbns between work/expressitmanifestation and person/corporate body by
applyingarelationship descriptiorHowever, in this studythe target entities are only work and
expression in Group 1, and person and corporate body entiti&roup 2. Manifestation and
item entities in Group 1 are disregarded bec#usécusof thestudy is how userareaware of
background informatior(like work, expression and pergom cataloging records, ankdow
influential they consider these newtéiesto bein bibliographical records in the new cataloging

model.
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Based on the setting tiesurvey theresearch question identifiedunderRQ 1.
RQ 1.1:What arethe importanfeatures (attributes and relationship between entities)
of FRBR to epresent classical mu8ic

RQ 1.1 is a sub question of RQdndthe remaining questio(RQ 1.2)will be answered

in Phases.

3.2  Finding Important Attributes and Relationshipsin Music FRBR

3.2.1 Selection of Attributes of an Entityand Relationships

The FRBR final draft (IFLA Study Group on the Functional Requirements Bibliographic
Records & International Federation of Library Associations and Institutions. Section on
Cataloguing. Standing Committee, 19%8Iggests different types of attributes by entities, and
has many relationship descriptions between entitidglditional attributeswere also adopted
such aglace of work, place of expressiamdbiography of persorhased on the suggestion by
the consultation with four music school students from Carnegie Mellon University and the
University of Pittsburgh andhe Variatiors project (Riley, 200§. While the music students
discussed FRBR, they examined and refetodtie FRBR final draft,Variatiors project, and the
report from Library of Congres@elsey, 2002 After consultation,someattributes of each
entity thatthe FRBR final draft suggesteaere rejectedbecauseheydo not match with musical
resources, for example, caodmates (cartographic work) of work, scale (cartographic
image/object) of expression, etc.

In work entity the attributeselectedor musial work are title of work, form of work,

date of work, other distinguishing, intended audience, context for wa#tium of performance,
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numeric designation, and keiloreover, CMFRBR model includes someditional attributes,
such as place of work (i.e. composition place), nafuistory/backgrounddf work, purposéi.e.
dedication)of work, language, identifier,emre, duration, and music era (music styibejt at the
same time it does not includemeattributesproposed irthe FRBR final draff such asntended
termination, coordinateggartographic work), and equinox (cartographic work).

Expressionentity has dtributes relatedo classicalmusig such asthe title, form, date,
andlanguage of expressipather distinguishingthe extensibility, revisability, summarization of
conteng critical responseand use restrictions of expressioand medium of performace.
Additional attributesthat aresimilar to work are place of performance, key, ahdation of
expressionUnnecessary attributes for expression of classical music were exchuddd as,
extent of the expressiprsequencing pattern (serial), expectedjularity of issue (serial),
expected frequency of issue (serial), type of score (musical notafime this studymainly
focuses orclassical musiavorks, the performances of a wodnd their sound recordingsn
manifestation type of scoren expresin was not considered as an attribireexpression
However, itwill be included when the futustudy embracesthermedia formats such as book
and music score in manifestation.

Group 2 (person and corporate bgdyvas consideredseparatly when examinig
attributes because attributes can be apphéth adifferent strategy to person and organization.
For persorentity, name, dates of person, title of person, and other designassaciated with
the person are the original attributes, andsrale applied in relationship part. Moreover, place
of person (i.e.place of birth/death) and biographye considered as additioratributes. Inthe
case of corporate bodgntity, name, number, place, date, other designstamsociated with

body, and addressre adoptedittributes withan additional attribute, biographyAPPENDIX A
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provides thefull lists of the attributes and relationships betwé®n entitiesof the CMFRBR

model.

3.2.2 Survey Design

A survey was designed to evaluate thmportance of attributes and relationship the music
catalog. he entrysurvey askedfor p ar t i cthoyghsratboat &nd experiencewith music
cataloging systesin terms of music information seekingcluding their search skill, frequency
of music atalog seardhg, music search skilthe satisfactory level of catalog seand etc.

In the main survey, participants rated the importance thfe attributesof the musial
work, expression, person and corporate body usin§-fiant Likert scale (3Strongly Disagree,
5-Strongly Agree).The surveyquestionnairesimply asked the importance of attributes, for
examplefiDo you agree thaiTitle of Workd (a word, phrase, or group of characters naming the
work. e.g. Wiegenlied, D. 498) attribute\viork Entity for music FRBR is importand?

In addition, the relationship descriptions between work/expression and person (or
corporate body) werevaluatedn the same methoaf attributes Four relationshipdescriptions
have been selected to examine the importahecelationships between works

1 Parent work: representative work title of sibling worksg, J os e ph Haydn¢

SymphonyNos. 82-87 have gparent called Paris Symphonies
1 Sibling work: parallel level works from the parent work(s)g, SymphonyNos. 82
87 sharea sibling relationship from Paris Symphonies by {pbsklaydn

1 Similar work: the works which have similar or same titkeeg, SymphonyNo. 1 by

various composers

1 Successorsequel relationship between worksg, Part 1 and 2
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In the relationships irexpression, participants weaskedhow important it is to find a
relationship in:

1 Sibling expression: different expressions from the same work
1 Parent expressionwhole concert informatignf applicable
1 Related expressiomlifferent expressions underrpat expression

Whenthe participantslecided orthe importance of relationstgpn work and expression
they werealso asked torank theér priority among the relationship3his rank was used for
finding higher priority when two or more relationships geatedvith thesame score.

In terms of he relationship betweework/expression andpersontorporatebody, the
participantswere askedto valuethe importance ofieper sonés ( or role(®topor at e
describe theelationshipsvith musicalwork/expression.

Different from the parenthild relationship, the part/whole relationship between nalisic
work and expressiowas also asketb be ratedFor example, ainglepart of a musical workan
be performed in different expressialPSPPENDIX B providesthe entiresurvey questionnaires

used in this study.

3.2.3 Participants

A short surveywas designedo find the importance of attributes, entiti@sd relationships of
music FRBR. Fifteen participants were recruited from the Uniyer$ Pittsburgh and Carnegie
Mellon University, andwere asked how music attributes and relationships are important to
represent music information for cataloging purgos$zne third N=5) of participants are music
professionals including music school stlents, music experts, and music librarians. Five

participantswere information professionals wheork or study in Library and Information
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Science or Information Science. The rest of plaeticipantswere nonprofessional university
students and classicalusic fangN=5). Prior to the survey, each participd@arredthe concept
of the FRBR modelin a 30minute introductory sessio@uring ths session, the extra attributes
that wereadded for each entitywere explained and were presented separately fnenoriginal
attributes The participants weraskedto rateboth the original anddditional attributes because
the survey results were expected to heégeidewhether certain attribuseshould be kept or
dropped for the future study. After the training ssson, the participantsanswered the

guestionnairesisinga Web-based survegpplication

3.3 SurveyResults

331 Participantsd6 Background and Music Search

In the presurvey,l askedt h e p a r thaughs apoaitrarhusi© cataloging system in terms of
music informatiorseeking. Among 15 participants:

Elevenparticipants (73.3%) ratdlemselves to hawgood or excellent skills in searching
for music.Eight participants (53.3%desponded tgearchwith music catalogpnce or more than
a month andthreeparticipants (20%)mentionedneverhavng searched musitesourcesn the
library cataloging system. The satisfaction ratehefcurrent library music catalog systemas
very low; only two participants (13.3%)eresatisfied with library search resultshereas33.3%
(N=5) of participantsveredissatisfied. Five of them fetteutralabout thecataloging system.

Five participants whaverenot satisfied with cataloging system specified the ressbiy

they have difficulieswith finding music information
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1. Difficulty with the search functio(N=3, 60%)
2. Difficulty finding similar items(N=4, 80%)
3. Difficulty identifying the item I intend to findN=3, 60%)
4. Difficulty finding appropriate media form@N=4, 80%)
Moreover, some notable comments about thesison of dissatisfactionere addressed
by participantssuch asfiList all related items of each search teomfiniling background of
musico shidwing duplicate records, indicating all available media formats, searching by
ensembl® a make vdirious tgged words (tagging system improvemert)
Eight participants (53.3%) answered that they have at least heard about the idea of FRBR,
and half of them (N=4) rated their knowledge level of FRBR as good or excellent. These four
participants hava library andinformation science background. Neither music experts nor music

students answered that thkitowledge oFRBRwasgood.

3.3.2 Rating the Importance of Attributes

In the main survey, the participam®re askedo rate the importance of attributes of eachtenti
to describe musical information for the cataloging system.

Participants rated the importance of attribubéshe musial work, expression, person
and corporate body using ttepoint Likert scale (3Strongly Disagree, -Strongly Agree). In
addition, rdationship descriptions between work/expression and person (or corporate body) were
rated in same method. The top four most important attributes in represéimingusic
information of work in FRBRweretitle (M = 4.67), medium of performanc®(= 4.13),form
(M = 4.00), and contextM = 3.87) of work. Moreover, participants rated &8 averagdor

date, genre, and piece style. On the other hand, nature of work, purpose of work, place of work,
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and duration of work wereated less important attributels terms ofthe relationship of work,
they agreedhatthe relationship between work and pergaeator ofwork) wasimportant M =

4.47). Table3.1 shows the average rating of the attribute in Work entity.

Table 3.1 Average Rating of Work Attributes

Strongl Neither Strongl
rongly Disagree Agree or Agree 9% | Total | Average
Disagree ) Agree
Disagree
Title of Work 0 0 1 3 11 15 4.67
Medium of Performang 0 0 2 9 4 15 4.13
Form of Work 0 0 4 7 4 15 4.00
Context of Work 0 0 4 9 2 15 3.87
Date of Work 0 0 4 10 1 15 3.80
Genre of Work 0 0 3 12 0 15 3.80
Piece Style of Work 0 0 5 8 2 15 3.80
Numeric Designation 0 0 6 7 2 15 3.73
OtherDistinguishing of 0 0 6 8 1 15 367
Work
Language of Work 0 0 5 10 0 15 3.67
IntendedAudience of 0 1 v 6 1 15 3.47
Work
Key 0 1 7 6 1 15 3.47
Nature of Work 0 0 11 3 1 15 3.33
Purpose of Work 0 0 11 4 0 15 3.27
Place of Work 0 2 9 4 0 15 3.13
Duration of Work 0 2 10 3 0 15 3.07

The top 5 attributes in ex@ssionthat were rated to be important to represent music

information weretitle (M = 4.6), medium of performancéVi(= 4.13), languageM = 4.0),
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summarization of contentM = 3.93), and dateM = 3.8). Participants gava relatively low

rating for key of expressionNl = 3.4), critical response to expressio € 3.2), revisability of

expression M1 = 2.87), and extensibility of expressioM (= 2.67). The importance of a

relationship between expression and person (contribeugr performepr conductor) vas rated

4.270n averageThe averageatings of attributes in expression leaeéshownin Table3.2.

Table 3.2 Average Rating of Expression Attributes

Strongl Neither Strongl
rongly Disagree Agree or Agree 9% | Total | Average
Disagree ) Agree
Disagree
Title of Expression 0 0 0 6 9 15 4.60
Mediym of Perfgrmanc 0 0 2 9 4 15 413
In Expression
Language of Expressic 0 0 3 9 3 15 4.00
Summarization of 0 1 2 9 3 15 3.93
Content

Date of Expession 0 0 3 12 0 15 3.80

Context for Expressiol 0 0 6 7 2 15 3.73

Place of Expression 0 0 5 10 0 15 3.67

Form of Expression 0 0 9 4 2 15 3.53

Other Distinguishing o 0 0 8 6 1 15 353
Expression

Use Restrict_ions on 0 1 7 5 2 15 353
EXxpression

Duraton of Expressior 0 0 7 8 0 15 3.53

Key of Expression 0 0 9 6 0 15 3.40

Critical Response to 0 2 3 5 0 15 3.20
Expression

Revisabilit_y of 0 6 5 4 0 15 2 87
Expression

Extensibilij[y of 0 3 4 3 0 15 267
EXxpression
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In the person entity, the top ratedtrédbutes of person entityere name M = 4.8),
biography M = 4.13),date ofbirth/death M = 3.93), anditle (M = 3.87). Place obirth/death,
(M = 3.47) andother designationassociated with PersorM( = 3.53) were considered less
important among Persoattributes.In t er ms o f person ofr artists,
heavily leais toward the name and biographwhich is similartoLee and Downi eds

(2004). Table3.3 provides the rank of top attributestive person entity.

Table 3.3 Average Rating of Person Attributes

Strongl Neither Strongl
. gy Disagree Agree or Agree gy Total | Average
Disagree . Agree
Disagree
Name of Person 0 0 0 3 12 15 4.80
Biography/History of 0 0 3 7 5 15 413
Person
Dates ofPerson 0 0 4 8 3 15 3.93
Title of Person 0 0 3 11 1 15 3.87
Other Designation 0 0 9 4 2 15 353
Associatedvith Person

Place of Person 0 0 8 7 0 15 3.47

In Corporate Body, nameé( = 4.6), biography M = 3.93),andplace M = 3.87) were
ratedtop 3 among the attributes. The interesting point is that they rated place of corporate body
as 3.87on averagebut gave only 3.mn averageto address. By thisl assume thatvhen
comparing the value of weight between address and place, the pldngeatrovids enough
information of corporate body to users. Mor eo
attributes in corporate body seems very similar with ones in person because both entities have

analogous topated attributesTable3.4 shows the rank of attributes in corporate body.
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Table 3.4 Average Rating of Corporate Body Attributes

Strongly . Neither Strongly
. Disagree Agree or Agree Total |Average
Disagree ) Agree
Disagree
Name of Corporate Body 0 0 1 4 10 15 | 4.60
Bibliography/history of 0 0 3 10 2 15 | 3.93
Corporate Body
Place Associatedith 0 1 2 10 2 15 | 3.87
Corporate Body
Date Associatedith 0 0 7 7 1 15 | 3.60
Corporate Body
Other Designation Associat 0 1 9 3 2 15 | 3.40
with Corporate Body
Address 0 0 2 11 2 15 | 3.00
Number Associatedith 0 6 5 4 0 15 | 2.87
Corporate Body

3.3.3 Relationship Representation

In terms of relationshipghe participants werasked how important the relationshigf musical
works are withfour different relationshig has sibling work has similar work has successor;
and has parent workThe relationshipihas parent workwas rated4.33 on averageand was
ranked top. The r el sstoadat sesohd with 3iPBatangon averdgeThen g wor
relationship fAhas simil ar dwherrdings 387 cand BB7as s u
respectively.

In the relationships in expression, participants vasieedhow important it is to find a
relationship inparent expressignsibling expression and related expressionBoth sibling
expression and parent expression were ratead.@veragebut when ranked by high priority,

sibling expressiorwas ranked thehighest(nine out of 15 participants rankei the highest
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among the relabinships).Thus, it can be inferrethat usersveremore interested in finding the
performance information ofhe samemusial work. Related expression was rated 3.67, and
placel the last among the relationship description of expression.

In terms of usefuless of the relationships representation in work and expression (e.g.
related expressions of the same concert or sibling expressions of the same work), users highly
agreed M = 4.27)thatthey find useful music information from the relationship represienta
Moreover, participants answerdigat FRBR can help users understand music information and
relationship easier thaheold cataloging systerfM = 4.33.

The role(s) of relationships between musical work/expression and person/corporate body
were alsoexamined. Examples of the roles of relationships are as ®IBeethoven's role in
Sonata No. 1 is composer, and the role ofY\oMa in Beethoven's Sonata No. 1 is performer.
The participantstronglyagreed M = 4.6) that FRBR representatisrould helpmusic searchers
find the roles of relationships between person and musical work/expression.

Concerning creator(s) of music, participants considered lyricist to be the same as creator.
86.7% of participants (13 out of 15) agreed that lyricist or libtetbslld be viewed as creator.

Two comments from the participants who did not agheg a lyricistis a creatomentioned
fiSometimes composers adopted famous poem, novel, senéence. fiatle df lyricist is lower
than composer in classical music, daconsidered as contributor same as perfoimer

In terms of thepart/whole relationship between muaievork and expressiqor80% of
participants ll=12) answeredhat the part is still regarded as an expression of a workikites
not the whole musiel work. Three comments from the participants who did not agreethath
part/whole relationshipsaid flf each movement has different meaning and all combined

movement make new meaning of music, each movement can be considered as diffetent music
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fiPartially agree: if the music work consist of several movements/part. If one or more parts of
whole music work played in the performance, it is part of music, but still considered as the music
worko; a n dPiecd of worl users may want to listen specific movethmily,. 06 These c¢comme
are valuableopinionsto considerhoweverthe majority decision that a partial performance of a

musial work can be considered one expression fréme same musial work in FRBRbased

classical music informatioshould be generallgccepted

3.4 Findings

This studyidentified the important attributes of each entity of FRBR for library cataloging
purposs, and how usdng wauld beenhaheed byt representing the relationships
model. It was found thatvithin the attributes in wrk and expression, participants consader

title, medium of performance, date, and role of person/corporate body as important attributes and
relationshig in both entities.

In terms of relationship representatiagnwas found that people would like tees useful
relationship information, such &se parentsibling of work,the sibling expression from a work,
andthe personcreationwork relationship. In addition, the role relationskat linkedentities in
Group 2 toentities in Group 1 was identified to be useful in describing the bibliographic
information of classical music.

As previous studies founfHardesty et al., 2012). H. Lee, 2010Salaba & Zhang,

2012, thereis a similarity in using FRBR attributes or relationships in order to find music
information. Al so, t he r esi& infortmationiseeking alzout ¢he t h a't

musial work and expression in catalag is somewhat similar with ones on tiiée b . Peopl ed
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music informatiomeedr el v on attri butes such as title of
music, instrument, etc.
In addiion, this studyfound that the participants rated additional attributes higher than
the original ones fronthe FRBR draft. For example, genre and music era (piece style) were
rankedhighly amongthe Work entity. Similarly, place of expression, biographyeison and
corporate body were highly ranked. Thereforeyauld be useful to employ new attributes in
FRBR entities for music information retrieval. In addition, it was suggestedhibaistory or
background of worlareuseful to describa musial work entity.
The results of this survey imply that attributes of each entity can etemtriptions of
musical bibliographic information, and these attributeslp users find improved music

information.

3.5 Discussion

This stug addressedthe RQ 1.1 fiWhat arethe importantfeature (attributes and relationship

between entities) of FRBR to represent classical masid®e survey resutindicatal which
attributeswere importantfor deliveling music informationto users. In cataloging, a number of
necessary aitsutesshould be filled out to enrich bibliographic information of classical minsic

each entity Moreover, relationship information (like roles ofeator or performebetween
work/expression and person/corporate body, and sibling and parent relationstgok and
expression) needed to be clearly stated in o

information
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Therefore, bsed on the results of the survey, this stpibposea new termCMFRBR, which
refersto the Classical Music bibliograplatrecords representation basedtbea FRBR model.
This modelwas used for the final experimemnivhich examined the usability of FRBBtased
classical music search system in Chapter

In order to represent merenriched music information from the FRBR final d{af98),
this study decide to include additional attributes such as place of work, summarization, genre,
music period, duration, place (both in work and persetd, for eat entity The main
difference betwee@€MFRBR andthe FRBR final draftis that CMFRBR isa specializednodel
to descrile classical music bibliographic recordshereas=RBR is a general model to describe
bibliographic recordsTherefore CMFRBR containsmore preciseinformationof classical music
work, expression, andperson/corporate body by employing additional attributes and
relationships

CMFRBR adoped various relationships from the FRBR final draft and additional
relationships such as parent work (wo of work) and parent expression (expression of
expression)As the FRBR final draft mentienthe usage of aggregat@sresimilar to a parent
child conceptwork-set or super workHickey et al., 2002Tarango, 2008 The definition of a
parentis specifiedas a uniform title o set of worksor expressiondt not only contains a title,
but includes attributes which coviése general information of a set of works or expressisaosh
as background/history, summary, and date. For example, the date of a parent work covers an
entire period of a wk set compositionandthe history provides a general background of the
entire collection of works. Musat works rarely have more than one parent. For instance, Il
cimento delllarmonia e dell'inventione N:41by Antonio Vivaldi, popularly known as theour

Seasons, is made up of four concertos, so it is a parent of the four concertos/eltinese
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four concertos are the first four works otilnento dell'armonia e dell'inventione, Op. 8 which is
a set ofl2 concertos. Therefore, these four concent@ge two parent works.

Similar to the parent work, the parent expression consists of several attributes such as
date, place, and summary. In terms of the realization relationship, the contributors in a parent
expression include the person and corporaigdylof each expression in an entire event which
various musicians perform in different expressions of an event.

A parent entity is necessary because it is pos$drle user to find related works or
expressions from a parent lilge creation ofnew relatonships between children works or
expressions. Aside from the paretild relationship in expression, it is possible to draw another
relationship between a work and its expressions, cailelthg expressionsThis helps music
seekers find all realizatisnof a musial work, and each expression can indicate other
expressions of the same work realized by the same or different musicians.

Another important relationshipadopted byCMFRBR is the role of the person and
corporate body for the entities in Grodpwhich draws the connections how the person (or
corporate body) contributead work and expression entitieSigure 3.1 presers the relationship
descriptions among the entities and role types of group 2 fompgtoentities. As seen in
APPENDK A, personor corporate bodyfill various roles in work and expression, and this
relationship provides usemsith a clear understanding of how person corporate bodyvas

involved in creating worland performing the musatwork.
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Figure 3.1 Relationships among Entities

Based ortheresuls, thenext step of the research was designed wiabrdent analysito
closely examinehow general users finddentify, select, and obtain music information on the

Web.
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