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1.0 General introduction

This article describes the structure, history, and issues of the
RILM index and discusses its future prospects. As one of
the most complicated and richest subjects, music embraces
different genres, cultures, ethnicities, and traditions, thus
creating great challenges for libraries, bibliographic data-
bases, and search engines to index music literature. The
source documents of music indexing exist in three forms:
music literature, musical works (e.g., scores in the form of

sheet music, broadsheets), and recordings. There is a lack of
standard controlled vocabularies for literature on music in
the library community, and there has been limited work ad-
dressing this problem within the musicology community.
The Library of Congress Subject Headings (LCSH) is one of
the most widely used subject indexing tools in libraries.
LCSH has main headings to represent a broad range of sub-
jects, including music theories, musical instruments, voices,
ensembles, compositions, performance, criticism, musi-
cians, composers, and performers (Broughton 2012). To
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differentiate works about music, scores, and recordings,
LCSH applies free-floating subdivisions and some conven-
tions. However, LCSH was originally developed for the
subject cataloging of Library of Congress collections and
primarily serves the library community. Headings are usu-
ally assigned at the work-as-a-whole level rather than to in-
dividual parts of a work (e.g., individual articles of a jour-
nal). LCSH does not provide the specificity, granularity, or
diversity required for indexing writings on music from non-
Western countries, cultures, and traditions (Fan and Wu
2018).

2.0 Introduction to RILM and RILM Index

2.1 Répertoire International de Littérature Musicale
(RILM)

2.1.1 RILM as an organization

Established in 1966, Répertoire International de Littérature
Musicale (RILM) is an international music bibliography
project co-sponsored by the International Association of
Music Libraries, Archives, and Documentation Centres
(IAML), the International Musicological Society (IMS),
and the International Council for Traditional Music
(ICTM). It was founded by the musicologist Barry S. Brook
and is one of the four major International bibliographical
series' for music scholars and librarians (Mackenzie 2007)
and is “committed to representing the world’s knowledge
about all musical traditions, and to making this knowledge
accessible to research and performance communities world-
wide via digital collections and advanced tools” (RILM
n.d.).

RILM’s global network includes 41 national commit-
tees, the International Center housed at the Graduate Cen-
ter of the City University of New York, and a Commission
Internationale Mixte. The national committees consist of
musicologists and librarians based at major universities, na-
tional libraries, and research institutes all over the world.
They are responsible for collecting significant writings on
music published in their respective countries or regions and
creating descriptive bibliographic records and abstracts in
both original languages and English. RILM editors, tech-
nology experts, and administrators at the International
Center are responsible for compiling, editing, and publish-
ing these bibliographic records (Brook 1969; Brook and
Schiedt 1969). RILM editors, in particular, are music schol-
ars who are also experts in other academic fields such as lin-
guistics, biology, library and information science, and peda-
gogy. As much as their other responsibilities allow, the In-
ternational Center staff also collect, edit, and index publica-
tions from countries and regions that do not have RILM
national committees yet. RILM has been making efforts to

reach out to these communities, especially those in Asia, Af-
rica, and South America (Mackenzie 2008). The Commis-
sion Internationale Mixte, consisting of four representatives
from each of the three sponsoring organizations, serves as

RILM’s advisory board.
2.1.2 RILM databases

For over half a century RILM produced a single product,
RILM Abstracts of Music Literature (hereafter called
RILM Abstracts). In 1967 RILM Abstracts started as a
printed triannual publication, with abstracts and an index
published separately and became an exclusively online re-
source in 2000 (Blazekovi¢ 2014). It collects scholarly writ-
ings on music and related subjects in all languages and in-
cludes all types of publications, such as scholarly journals,
monographs, dissertations, conference proceedings, record-
ing notes, sound recordings, performance program, and
commentary on editions of musical works. Articles on mu-
sic and related subjects published in non-music journals are
also included in RILM Abstracts (Green 2000). Currently
RILM Abstracts is published and distributed by EBSCO-
host (Figure 1). Due to its broad disciplinary and linguistic
coverage, high-quality abstracts, and detailed descriptive in-
dex, RILM Abstracts is widely considered to be one of mu-
sic scholars” most important research tools (Arnold et al.
2004; Schuursma 1986; Spivacke 1968).

Over the last several years, RILM has launched several
new products, including RILM Music Encyclopedias
(RME) in 2015, Musik in Geschichte und Gegenwart
(MGG) Online in 2016, and RILM Abstracts with Full Text
(RAFT) also in 2016. In mid-2019, Index to Printed Music
(IPM), became available as yet another addition to the
RILM suite of music reference works. Among these new de-
velopments, RAFT can be viewed as an extension of RILM
Abstracts, since it includes the full text of over 200 core mu-
sic journals in addition to all the bibliographic records
found in RILM Abstracts. RAFT is also published on the
EBSCO platform.

2.2 RILM Index

RILM Index, which includes index terms and a set of index-
ing rules, is a partially controlled vocabulary developed and
maintained by RILM. Index terms can be one-word nouns,
compound terms, phrases, and numbers such as years. Pub-
lications included in two of RILM’s databases, RILM Ab-
stracts and RAFT, serve as the literary warrant (Barité 2017)
for RILM Index. Although RILM’s other products (RME,
MGG Online, and IPM) do not use RILM Index directly,
the topics covered in those databases have been used to de-
velop the RILM Music Thesaurus (see 4.0), an ongoing
project aiming to improve the representation and organiza-
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tion of subjects covered in music literature. After an over-
view of RILM Index and a brief introduction to its history
and development, this article discusses its issues and limita-
tions. The RILM Music Thesaurus is introduced at the end
of this article as a solution to the current issues in RILM
Index and as a reference tool for a broader audience.

2.2.1 Overview of RILM Index

As mentioned above, RILM Index is a compilation of all the
index terms that have been assigned to the publications in
RILM Abstracts and RAFT. Both databases are housed and
maintained in a Web-based editorial system called IBIS de-
veloped by RILM in the early 2010s. IBIS is a relational da-
tabase used for creating and maintaining bibliographic cita-
tions, abstracts, RILM Index, and authority records. In-
house tools for developing the RILM Music Thesaurus are
also being created in IBIS.

RILM’s index terms include both headwords and non-
headwords. Headwords consist of topical terms, instrument
families, personal names, family names, and names of coun-
tries, continents, and supranational regions. Headwords are
somewhat similar to the main headings of LCSH and the
Sears List of Subject Headings in terms of usage but are dif-
ferent in categories and structure. Unlike LCSH and the
Sears list, RILM’s headwords do not include corporate
name, meeting name, and uniform title headings, but due
to RILM’s subject specialty, they do include instruments
and instrument families. Some of RILM’s headwords con-
tain a subfield to refine the meaning or indicate the treat-
ment of those headwords (e.g., performers—piano, therapy—
music therapy, popular music—by place).

All the other index terms used after headwords in RILM
Index are called non-headwords. While LCSH and the Sears
List have only four types of subdivisions (i.c., topical, form,
geographic, and chronological), RILM index has 12 catego-
ries of non-headwords (i.e., topical, persons and families, or-
ganizations, schools, musical instruments and instrument
families, ethnic groups, geographic places, musical works,
literary works, periodicals, music manuscripts, and visual
art works). RILM editors collectively decide to create, mod-
ify, and terminate headwords, and this can often involve a
lengthy process. For example, instrument family headwords
were first developed by RILM editors in 1984 with refer-
ence to existing classification systems such as the Sachs-
Hornbostel system (Hornbostel and Curt 1914; Lee 2020;
Montagu 2009). Since then RILM editors have modified
and expanded these headwords to include new musical in-
struments and to reflect new trends in organological re-
search. Editorial discussions and decisions about headwords
are documented in the RILM Manual, an internal wiki
site. They are also included in annual reports summarizing
important activities of RILM and are published in the

IAML journal, Fontes artis musicae. RILM editors have
more flexibility to create and modify non-headwords inde-
pendently on a regular basis.

Each index term in RILM Index has a unique identifier
called a term ID, which is automatically generated by IBIS
and assigned to each index term upon creation. As of July
2020, RILM Index had 1,418,106 unique index terms in
use. Regardless of the original languages of publications,
English is the designated language for RILM’s index terms.
Terms in foreign languages or transliterations of foreign-
language terms (e.g., Gebrauchsmusik, yuehu) are used as
index terms only when the concepts cannot be translated
into English, or the foreign terms convey specific cul-
tural/historical meanings.

RILM’s index terms are classified into 17 categories,
each of which has a designated tag (Table 1). In theory, each
index term must be validated by RILM editors based on in-
clusion in authoritative reference sources. The majority of
index terms in most categories have been validated, except
those in the N (names of individuals and families) and P (ti-
tles of individual periodicals) categories. RILM’s indexing
rules require editors to index personal names and journal ti-
tles if they appear in the title and/or abstract of a publica-
tion. It is often difficult for RILM editors to obtain all the
information needed to verify a personal name or journal ti-
tle, especially when they do not have access to the publica-
tion where the name or title is mentioned. This is especially
problematic for foreign and old publications. Around 51%
of RILM’s index terms, called n#ll terms, are under mainte-
nance and do not have any assigned categories. The large
number of null terms explains why RILM Index is consid-
ered to be a partially controlled vocabulary.

Each bibliographic record (Figure 1) included in RILM
Abstracts and RAFT consists of descriptive bibliographic
information about the publication (e.g., title in original lan-
guage and English translation provided by a RILM editor,
publication date, author names in original language and
transliteration provided by a RILM editor, language), sub-
jects, and an abstract (provided by a RILM editor if neither
the author nor the committee has provided one) along with
its English translation (provided by a RILM editor if the ab-
stract from the author or journal is not in English).

Each subject assigned to a bibliographic record is referred
to as an zndex string, consisting of at least two fields (Figure
2): the first field is always occupied by a headword, and the
secondary field after the headword is called the margin
term. The difference between headwords and non-head-
words is that headwords can be used in the first and later
fields of an index string while non-headwords are not al-
lowed in the first field. All headwords can be used as non-
headwords in index strings. Non-headwords in later fields
of an index string are further subdivisions or topics related
to the headword. Index strings are created and assigned by
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Count of unique ‘(:;:;;tt:j % of validated
RILM Index terms by category RILM index RILM index RILM index
terms terms terms
N Names of individual persons or families 561,503 202,400 36%
K Names of individual persons in IPM 13,905 12,535 90%
W Titles of individual musical works 37,652 29,874 79%
L Titles of individual literary works 7,201 6,694 93%
I Musical instruments and instrument families 2,974 2,856 96%
v Titles of individual visual art works 228 206 90%
(0] Names of individual organizations 33221 30531 92%
R Titles of music manuscripts 773 686 89%
S Names of individual schools 3,253 3,413 95%
E :iiit:)ssof films, TV shows, and music 1277 1,261 99%
P Titles of individual periodicals 2,734 1,449 53%
G Names of individual geographic locations 10,254 9,692 95%
E Ethnic groups 1,681 1,462 87%
T Topical terms (headwords) 1,475 1,459 99%
M Topical terms (in the margin) 71 64 90%
4 Topical terms (narrower terms of specific topical headwords) 1,669 1,660 99%
D Dictionary terms (non-headword topical terms other than Z and M terms) 13,595 12,507 92%
null  Terms under maintenance 724,640 17 0%
Total 1,418,106 318,766 22%

Table 1. Validation status of RILM index terms by category.

RILM editors in the International Center. RILM editors
have developed a set of indexing rules governing how each
headword should be assigned and how the non-headwords
are formed and used after each headword. These indexing
rules are highly complex and documented in the RILM
Manual. Tt usually takes a new editor an average of six
months to learn how to apply these rules.

Index strings support RILM users’ browsing of head-
words and all later fields on EBSCOhost. EBSCO provides
two functionalities that facilitate browsing: explode and ex-
pand. Users can choose to explode selected headwords and to
explode or expand any index terms in later fields. Clicking on
a headword allows users to browse all of the index terms asso-
ciated with that headword that are used in the margin and
later fields. Exploding a selected headword will retrieve all rec-
ords whose index strings contain that headword. Exploding a

selected non-headword term allows users to retrieve all bibli-
ographic records whose index strings contain that term and
follow the same sequence of terms. Expanding an index term
in the margin or later fields allows users to browse all terms
used after the one selected. Users can also expand any term in
any field of an index string to generate a search query for all
records whose index strings contain the selected term and all
preceding terms in the same order.

2.2.2 Index terms: topics vs. terms

RILM editors have selected around 20% of all the index
terms as representations of concepts (Dextre Clarke 2019)
to be included in the RILM Music Thesaurus. Only Eng-
lish index terms are used as preferred terms to represent
those concepts, which are called fopics in IBIS and are as-
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Figure 1. ARILM Abstract record on EBSCOhost.

signed unique topic IDs. Each topic can be associated with
multiple terms, including equivalences in other languages
and scripts. For index terms without corresponding con-
cepts in the English language, RILM follows the ISO stand-
ards to transliterate non-Latin writing systems into Latin
characters. For example, RILM editors selected the index
term “urtyn duu” (term ID: 151211) as the preferred term
to represent the concept of a traditional vocal music genre
of the Mongol people (topic ID: 69571, Figure 3). The Eng-
lish term “long song” and a few Chinese terms (e.g., chang-
diao, B7/R7T ) were included as equivalent terms (lead-in
terms) to express the topic for retrieval purposes. Since 2019
RILM editors have been required to use preferred terms to
represent topics for indexing if they are available.

Among different categories of index terms, RILM edi-
tors are currently only creating and maintaining authority
records for persons. These authority records include bio-
graphic information on each person, links to internal au-
thoritative sources (e.g., MGG-Online, RME) and external
ones (e.g., Virtual International Authority Files, Getty The-
saurus of Geographic), and variant names of the person.

RILM plans to create and maintain authority records for
every topic in the Index. As necessary, each authority record
can include up to four types of notes:

scope notes indicate the range of subjects to which a
topic is applied, distinguish related topics, and specify
the meaning of the topic in the context of RILM and its
uses in RILM Index;

— history notes provide the history of the creation, use,
modification, and replacement of a term;

— editorial notes are reserved for detailed editorial discus-
sions about a topic, examples, and other editorial sub-
jects concerning the topic; and

— staff notes are for miscellaneous messages, notes, and

communications between RILM staff members.

Authority records will also include the hierarchical and as-
sociative relationships between topics used in RILM and all
equivalent terms referring to the same topic. Each different
type of named/titled entity and conceptual topic will have
different metadata fields in their authority records that sup-
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Figure 2. Index strings assigned to a journal article about jazz improvisation.

ply contextual information relevant to that specific type of
entity. The creation and maintenance of authority records
are part of the RILM Music Thesaurus Project in progress.

2.2.3 Basic indexing rules

RILM Index has conventions regarding the use of specific
index terms directly after four types of headwords: geo-
graphic names, personal/family names, instrument families,
and four scholarly disciplines in music and dance (i.e., mu-
sicology, ethnomusicology, dance history, and ethnochore-
ology). For example, there are currently 30 index terms
called personal margin terms in three levels of preference by
specificity that can be used directly after personal-name
headwords (Figure 4). For other headwords, there is an in-
dexing rule called standard arrangement governing the
types of index terms (subdivisions) used in the margin based
on the order of priority ranging from first choice (personal
name), second choice (geographic location), to third choice
(topic). For example, to index Frédéric Chopin’s works pub-
lished by German publishers in the 19th century under the
headword “publishing and printing”, both the composer’s

name and the geographic term Germany are logical choices
as margin term candidates. Since personal names take pref-
erence over geographic terms, the index string assigned is
“publishing and printing—Chopin, Frédéric-Germany-
19th ¢.” but not “publishing and printing—Germany-
Chopin, Frédéric-19th ¢.”

2.2.4 RILM Index history

In order to promote a better understanding of the issues,
this section introduces the history and development of
RILM Index. RILM started to publish an index to aid the
finding of bibliographic records in 1966. Since its early years
RILM has been a pioneer that has adopted the most ad-
vanced technologies to support the production and distri-
bution of bibliographic and index data and to support its
users. It was the first automated bibliography in the human-
ities and was the model for other constituents of the Amer-
ican Council of Learned Societies such as the Réperzoire In-
ternational de Littérature de [/Art. In 1979 RILM started to
distribute RILM Abstracts data in digital format. RILM
Abstracts remained largely a print publication until the end
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urtyn duu (151211)

| 2003-02-04 00:00:00.000 yuf | 2014-09-04 03:33:19.000
name
urtyn duu
category validation 1st valid manual post
D » OJ

» history note
b staff notes

Mongol long-song genre. Garland styling There are several ways of rendering
it in Chinese, e.g. B/R;TH/<wuertingduo> or & HEi&/<wuertudao> or i
(long song)/<changdiao>.

cnt 163

| 2003-02-04 00:00:00.000 yuf | 2014-09-04 03:33:19.000

save

equivalencies

terms
O changdiao (1291584) X (Chinese)
U long song (516432) X (English)
® urtyn duu (151211) D (Mongolian)
O BIR;THE (1449282) X (Chinese) X
0 SHEE (1449281) X (Chinese) X
O i (1449283) X (Chinese) X

-- v| |add

Figure 3. Multiple equivalent terms of “urtyn duu”.
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Personal margin term precedence

Choose the most specific applicable term.

Most specific More general Most general
bibliographies collections aesthetics
catalogues correspondence life
chronologies editions works
discographies iconography writings
exhibitions instruments

festivals and conferences||manuscripts

Festschriften performance practice
filmographies performances
interviews reception

obituaries sound recordings
periodicals tributes
transcriptions

translations

video recordings

videographies

Examples:

= A catalogue of the works of Beethoven is indexed under catalogues, not works.

= Correspondence by Mallarmé on his poetry is indexed under correspondence, not writings.
= An interview with a composer on aesthetics is indexed under interviews not aesthetics.

= A conference on Picasso is indexed under festivals and conferences, not works, art.

Figure 4. Personal margin terms in the order of preference by specificity.

of the 20th century (BlaZekovi¢ 2014). Up to the early 1990s
RILM Index was published every five years independent of
RILM Abstracts. Consisting of an author index, subject in-
dex, and periodical index, each volume of RILM Index is a
compilation of all the index strings assigned to the publica-
tions included in RILM Abstracts for the previous five
years. The terms used in the subject index were also main-
tained in RILM Abstracts English-Language Thesaurus
(RILM 19765 1983) and RILM Abstracts of Music Litera-
ture: International Thesaurus (RILM 1990; 1993), two
RILM publications that were published between 1976 and

1993. Brook (1989) described RILM’s “thesauri” as a col-
lection of subject headings created for the RILM Index.
These “thesauri” include see and see also references, the
equivalences of the subject headings in seventeen European
languages and indexing rules. RILM’s subject headings
were based on the Sears List of Subject Headings but ad-
justed to accommodate the indexing of music-specific con-
tent. During this process of adjustment, RILM Index was
integrated into and became part of a digital database. Terms
in “RILM English-Language Thesaurus” and “RILM In-
ternational Thesaurus” were integrated into the IBIS term
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tables as part of the development of IBIS. Despite its migra-
tion from a print publication to an online database, RILM
Index retains its pre-coordinate style: the index strings are
structured in a hierarchical manner, in which each head-
word is specified by a string of index terms that provides a
descriptive summary of the music literature. As an increas-
ing number of new terms, especially topical terms, became
regularly used as index terms, the complexity of RILM In-
dex has grown. As the key content of the “thesauri,” index
terms are constantly added, modified, merged, or replaced
to reflect the vast growth of RILM’s disciplinary, geo-
graphic, and linguistic coverage. RILM editors usually per-
form retrospective indexing to revise the index strings in all
bibliographic records to reflect changes to the index terms.
For example, the headword “Indians and Inuits” was used
over 3,000 times in RILM Index referring to indigenous
people in Americas and has been changed to “indigenous
peoples—Americas” and applied to all existing indexing
strings in April 2020.

2.2.5 Comparisons between RILM Index and other
knowledge organization systems (KOS) for
music

As discussed above, music literature serves as the literary
warrant for RILM index terms, which therefore reflect the
scholarship on music rather than music itself’ (Mackenzie
2007). This makes RILM Index a unique knowledge organ-
ization system (Mazzocchi 2017) compared to others.
RILM Index terms represent not only concepts in music
but also topics discussed by researchers from various disci-
plinary and cultural backgrounds. For example, RILM In-
dex contains terms for concepts about instruments such as
“historical instruments” and “adapted instruments”, and
terms for actual instruments such as “piano” and “zheng”.
These four terms are common topics in musicological writ-
ings and unsurprisingly “piano” and “zheng” are included
in the KOS for musical instruments such as the Library of
Congress Medium of Performance Thesaurns (LCMPT).
“Historical instruments” and “adapted instruments”, how-
ever, would fall outside of the scope of LCMPT, which is
for cataloging real instruments used for music performance.
RILM Index includes topics and/or terms as long as they are
discussed in a piece of scholarly work regardless of the level
of significance of the topics and/or terms outside music
scholarship.

The richness and breadth of topical coverage is another
distinctive characteristic of RILM Index compared to exist-
ing KOS for music. RILM index terms are highly diverse,
representing concepts and topics in music and other sub-
jects such as dance, dramatic arts, literature, and religions.
For example, RILM Index has developed a collection of
medical terms such as “repetition suppression” and “music-

evoked autobiographical memories (MEAMs)” in order to
index publications in fields like music therapy and music
pedagogy. This makes it challenging to build a well-struc-
tured thesaurus to accommodate all the diverse topics cov-
ered in the literature in RILM Abstracts and RAFT. As
shown in Table 2, other KOS are exclusively for represent-
ing information on music and music products in various
formats (e.g., scores, sound recordings, and performances).
For example, Doing Reusable Musical Data (DOREMUS
n.d.) is an ongoing project aiming to develop a common
knowledge model for musical works using semantic web
technologies and musical work metadata collected from
three major French cultural institutions (i.e., Radio France,
BnF [French National Library], and Philharmonie de
Paris). Research in the field of information organization
also focuses on the organization of music information.
Some concentrate on general topics such as classification
systems for Western music (Lane 2002) and ontological rep-
resentations of musical information (Madalli et al. 2015),
while others concern more specific aspects of music such as
the construction of classic music recording ontologies (Wu
and Shi 2016), classification of chamber music ensembles
(Lee 2017), and the relationship between original musical
works, arrangement, and transcriptions (Lee 2019).
Although RILM Index has some distinctive characteris-
tics, it is less organized and less robust compared to existing
KOS for music, including LCMPT, The Music Ontology,
the data model for musical works by DOREMUS, the Mu-
sic Instrument Museums Online (MIMO) thesaurus, and
MusicBrainz Database by MusicBrainz (Table 2). RILM
Index only has a one-level hierarchical relationship linking
275 headwords and 2,277 Z terms. Equivalent relationships
are mainly applied to personal names (218,928 persons with
561,001 alternative personal names). Associative relation-
ships between topics are largely absent in RILM Index.
Despite the differences between RILM Index and these
KOS in domain, scope, user communities, and structure,
the overlaps are also obvious. For example, RILM could use
the hierarchies defined by LCMPT and/or MIMO to estab-
lish its own hierarchical structure for instruments and in-
strument families. RILM could also create and link its own
instrument authorities to those in LCMPT as linked data.
Similarly, RILM could collaborate with and take advantage
of existing KOS for musical works. RILM is working on cre-
ating authority records for musical works from all cultures
and traditions. Each work authority record provides effi-
cient contextual information about the work and will be
used by both RILM editors and end users. The main use of
work authority records would be to help identify the correct
works, especially those with a common (e.g., generic) title.
The robust data models representing musical works pro-
posed by The Music Ontology, DOREMUS, and Mu-

sicBrainz offer a deep level of granularity and may not be
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KOS Type Domain/Scope User Communities Structure
. . . all subjects c.o?rered in . RILM editors and end users | f.)recoor.dmate system
RILM Index subject headings list scholarly writings on music with equivalent and
: of RILM databases . . . .
and related fields hierarchical relationships
musical instruments, voices,
ensemble types, etc., used in a postcoordinate system
LCMPT thesaurus the performance of musical libraries and library users with equivalent and
works (Iseminger et al. 2017; hierarchical relationships
Library of Congress 2020)
editorial, cultural, and
acoustic information related linking business-related
The Music to musical works (Abdallah et | music industry and general information about music
Ontology ontology al. 2006), public found on the World
production and consumption Wide Web
of music (Turchet et al. 2019)
classical musical works and
related information such as
artists, recordings, and libraries and other cultural a common knowledge
DOREMUS ontology performances from the institutions such as archives | model describing musical
catalogs of three major French | and orchestras works
cultural institutions
(Achichi et al. 2018)
MIMO thesaurus | taxonomy musical instruments (Dolan museums and general public flclassification tree of
2017) instruments
musical works and contextual .
MusicBrainz database information about these works mus1.c industry and general a relational database
(Swartz 2002) public

Table 2. Comparison of RILM Index and existing KOS for music.

applicable to RILM work authorities directly. It is highly
likely that RILM could extend its data model for musical
works in the future referring to those models.

3.0 Issues in RILM Index
3.1 Polysemes without disambiguation

Homonymy and polysemy have long been issues in indexing
and information retrieval (Furnas et al. 1987), and they are
so in RILM Index. Many non-headword index terms are
polysemous and are used to refer to different concepts in in-
dex strings. For example, “programming” is an index term
used in RILM Index that could refer to different concepts,
such as the process of coding algorithms to be executed by a
computer, the activity of creating the performance program
of a musical event, or the design of radio or television pro-

grams. In this case, the meaning of the term “programming”
is entirely dependent on the context of individual index
strings where it is used. When indexed after the headword
“computer applications,” the term most likely means com-
puter programming; but when indexed after headwords like
“conducting” or “choral music”, the term may refer to con-
cert programming.

The historical reason for this kind of ambiguity in RILM
is that for decades RILM has collected literature mostly on
music, and the Index primarily has served to represent mu-
sical information. Some terms used in RILM Index may be
polysemous in nature, but only described single musical
concepts in the early years of RILM. As RILM’s coverage
grew broader, editors started to use such terms to refer to
more than one concept, and the ambiguity issue began to
emerge. Editors often chose a term for indexing without be-
ing aware that it had already been used in the Index to refer
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to other concepts/topics. In recent years, RILM editors
have become aware of these problems and, as recommended
by the International Organization for Standardization
(ISO) 25964-1 (2011), have started adding parenthetical
qualifiers to such terms. For example, “sequence” has been
divided into “sequence (genre)” and “sequence (structure)”.
By July 2020, a small number of more important index
terms, such as headwords, have been disambiguated. The
RILM Music Thesaurus Project is currently focusing on
the disambiguation of all polysemic index terms.

3.2 Concepts with multiple term representations

It is common that different index terms refer to the same
concepts but are not connected as synonyms in RILM In-
dex. For example, “country rock” and “rock, country” are
two index terms that have been used interchangeably in
RILM to index the same concept, a subgenre of rock music
and country music. The ongoing RILM Music Thesaurus
Project is solving this problem by connecting synonyms to
topic IDs and selecting one of the index terms as the pre-
ferred term representing the topic.

3.3 Redundant index terms

RILMs strict indexing rules have led to some index strings
that violate the principle of specific entry (Broughton 2012;
Chan and Salaba 2016). For example, the indexing rule for
the headword “performance” is that it can be subdivided by
place and topic and used for indexing various aspects of per-
formance, including the “considerations of performance
per se, physiological and psychological factors affecting per-
formance, factors that help improve performance, how per-
formers perceive themselves, cultural issues, the interface
between performance and theory, and general writings on
performance studies” (RILM Manual 2019). “Psychology”
is one of the high-frequency index terms used after the head-
word “performance” in RILM’s index strings. The inten-
tion of the index string “performance—psychology” could
be to express the concept of “performance psychology” (i.e.,
asubdivision of psychology that applies psychological prin-
ciples and techniques to performance) rather than the psy-
chological aspect of performance. When an article is indeed
about performance psychology but not the psychological
aspects of performance, “performance psychology” is a bet-
ter candidate as an index term rather than “performance”.
However, the current indexing rules require using “perfor-
mance” as a headword for “performance psychology” even
if the publication is not about “performance” per se but
about “performance psychology”. This example shows that
using a single headword to govern a variety of topics can be
unnecessary and confusing. “Live performance” and “piano
recital” are two other index terms frequently used after the

headword “performance” in index strings. In both cases,
“live performance” and “piano recital” are types of “perfor-
mance” based on different categorization logic. LCSH gen-
erally does not allow the subdivision of a topical heading to
represent a species, part, or kind of the subject represented
by the main heading (Chan and Salaba 2016). In this case,
indirect indexing (Keyser 2012) that violates the principle
of specific entry denoting redundant information occurs in
RILM’s index strings.

Another RILM indexing rule that can produce redun-
dancy is that each index string must have a minimum of two
index fields. In cases where the headwords themselves are
sufficient to represent the subjects discussed in a publica-
tion, RILM editors are forced to use a second term follow-
ing the headword. For example, the index term “general” in
the second field of the index string “creative process—gen-
eral” is an unnecessary stand-alone adjective that could re-
sult in retrieving irrelevant search results (ISO 2011).

Unlike LCSH and the Sears List, RILM Index does not
use parenthetical statements (e.g., May subdiv. geog.) to in-
dicate the authorization of geographic subdivisions. The
treatment of some headwords in RILM appears as their di-
rect subdivisions, which can exist as scope notes or paren-
thetical statements. For example, RILM uses the headwords
“popular music—general”, “popular music—by genre”, and
“popular music-by place” to indicate three different treat-
ments of the subject popular music. These direct subdivi-
sions are unnecessary in an online index and lead to cum-
bersome index strings, such as “popular music-by place—
United States of America—Missouri-Kansas City—influ-
ence on jazz—early-mid 20th ¢.”

3.4 Inconsistent index terms

RILM used to index the same personal names in different
forms when located in different fields of the index strings,
which is a practice inherited from the print era in order to
save space on paper. If a person is considered as a subject
heading for a given publication, RILM editors would assign
her/his preferred name as the headword of one of the index
strings; for the index strings where the personal name ap-
peared in later fields, RILM editors would spell out the last
name only but keep the first name initials (Figure 5). This
violates the principle of uniformity (Chan and Salaba 2016)
and may cause confusion to users when examining the bib-
liographic record of the publication, as Davis, M. could re-
fer to the singer Martha Davis (1951-), the jazz musician
Miles Davis (1926-1991), and a few others. For users not fa-
miliar with the subject or domain, it may appear that this
publication is related to two different persons. RILM dis-
continued this practice years ago, but personal names cre-
ated in this format remain in the database. RILM is solving
this issue by running SQL queries to replace variant forms
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‘ 1/1 | + | performing groups--popular music Q T ]
| 12 | + | Motels Q | o)
| 13 Q |
1 2/ v | Davis, Martha (1951-) Q N }
‘ 2/2 |« |life Q - ]
| 23 - |
‘ 3/1 | ~ | performers--popular music Q T ]
‘ 3/2 ~ | Davis, M. Q _‘
[ 33 Q |

Figure 5. Preferred name and variant name of the same person used in different index strings of the same publication.

of names with preferred personal names in all the index
strings.

Some headwords used for indexing individual entities are
the classes or groups to which the entities belong. For exam-
ple, the headword “performing groups—popular music” is
used for indexing individual popular music groups. RILM’s
indexing rules require that the field following this head-
word must be the name of a popular music group. Such in-
dexing rules could cause inconsistency in the index terms
representing the same entity when that entity belongs to
more than one class or group described by more than one
headword. Take the jazz vocal group “The Four FreshMen”
as an example. This band has been indexed under either the
headword “performing groups—vocal” or “performing
groups—jazz and blues” in different RILM records. The
RILM Music Thesaurus project is addressing this issue by
creating authority records that store characteristics or at-
tributes of individual entities as semantic relationships.
These authority records will be used to support indexing
and searching.

Besides personal names, this inconsistency exists in some
topical index terms. For example, “pianists” can only be
used as a non-headword in index strings. When this concept
is used as a headword, it must appear as “performers—pi-
ano”. The reason for formatting some headwords in this
particular way is to enable users to browse all subdivisions
of a broader concept, such as “performers—piano”, “per-
formers—dance”, and “performers—dramatic arts”. This
works well when the index is on paper, and the EBSCO in-
terface does provide a browse function that can replicate the
experience of browsing a printed index, but users are more
likely to conduct keyword searches (Gross, Taylor and
Joudrey 2015) using “pianist” or “piano performer” rather
than “performer—piano”. In this case, RILM’s term selec-

tion violates the principle of common usage (Svenonius
2003), and may result in users not being able to retrieve bib-
liographic records indexed with “performers—piano” as a
headword if they search for “pianist” or “pianists”. RILM is
resolving this issue in the same way as the issue discussed in
3.2, by linking synonyms to topic IDs and selecting one of
the index terms as the preferred term representing the topic.

3.5 Lack of control

Of the three key thesaurus relationships interlinking terms
and concepts (Dextre Clarke 2019), IBIS currently supports
the creation of the equivalent relationship between index
terms and a one-level hierarchical relationship between
headwords and Z terms. Although IBIS allows creating
topic IDs and linking equivalent terms to the same topic
IDs, RILM editors rarely articulate, curate, or maintain
equivalent relationships between terms and constantly add
new index terms representing topics already existing in the
Index. As shown in the previous example, “performers—pi-
ano” is a verified concept with a topic ID, while the same
concept expressed in a more natural form “pianists” is a null
term, not linked to that topic ID. The heavy use of such null
terms has contributed to the challenge of improving the re-
call of RILM Index.

RILM Index could benefit from the inclusion of hierar-
chical and associative relationships between concepts. For
example, rapper dance is a subgenre of sword dance in Eng-
land. Both are used as index terms in RILM but are not
linked by a hierarchical relationship. The absence of cross
references between the two index terms would prevent end
users and machines from expanding their searches to
broader, narrower, or related topics. RILM’s technology
team is developing features for creating and maintaining hi-
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erarchical and associative relationships between concepts in
IBIS as part of the thesaurus Project, which is discussed in
the following section.

As mentioned earlier, around 51% of RILM’s index
terms are null terms that are unverified and have no assigned
category tags. Around 20% (140,000) of the null terms are
prepositional phrases that indicate relationships between
nouns or noun phrases (e.g., “influence on jazz”, “relation
to traditional music”). These prepositional phrases are used
in index strings to describe relationships between entities:
one expressed directly in the phrase and another indexed in
previous fields of the same string. For example, the index
string “Bach, Johann Sebastian-works—influence on jazz”
indicates that the composer’s work has influence on jazz
music. Johann Sebastian Bach’s works is one entity and the
music genre jazz is another entity, and the two are connected
by the type of relationship znfluence on. RILM editors use a
limited number of prepositional phrases such as “relation
to” and “influenced by” in order to maintain a certain de-
gree of consistency, yet all such phrases are unverified. The
relationships indicated by prepositional phrases in RILM
Index provide valuable information for researchers and
other KOS for music. The RILM Music Thesaurus project
is in the process of compiling and integrating these relation-
ships into the RILM Music Thesaurus.

3.6 Eurocentrism

The granularity of RILM’s topical headwords for Western
art music genres, forms, and styles is significantly greater
than that for headwords describing traditional genres and
popular music. For example, RILM has 101 headwords for
specific Western art music genres and only eight for tradi-
tional music genres. This has led to the unbalanced treat-
ment of genres from different traditions. For example, the
German song genre Jzed is a headword and can be used di-
rectly in index strings (e.g., lied—texts—English translations),
while the vocal music genre #7tyn dun of the Mongol peo-
ples is not a headword and has to be indexed under head-
words such as Mongolia (e.g., Mongolia—traditional music—
urtyn duu-history and development—cultural transfor-
mation).

In addition to the unbalanced treatments of Western art
music genres versus genres of traditional and popular mu-
sic, RILM sometimes applies index terms representing con-
cepts from Western art music to concepts from non-West-
ern traditions due to its incomplete vocabulary for those tra-
ditions. For example, RILM uses the term “temperament
theory” to index publications about “li” (%), a concept
specific to Northeast Asian countries such as China, Japan,
and Korea. This issue reflects a historical bias in RILM to-
ward publications from Western countries that focus on
Western musicology. This bias has been noted by music re-

searchers and librarians in the past (Green 2001; Keller
1980; Tsuge 1986).

Since the early 2000s RILM has put great effort into ex-
panding its geographic and linguistic coverage by reaching
out to Asian, Central and South American, and African
countries and regions that have been overlooked by major
bibliographic repositories in the West (Mackenzie 2008).
This effort includes hiring ethnomusicologists from un-
derrepresented cultures and traditions as editors and subject
experts; creating new headwords for traditional and popular
music genres, styles, and concepts; and implementing non-
Roman scripts such as Chinese on EBSCOhost. The num-
ber of bibliographic records from countries in those regions
in RILM databases has grown rapidly in the past 15 years.
As a result, RILM’s index terms have evolved to reflect the
increasing diversity of the publications represented in its da-
tabases, even though RILM Index retains in large part a vo-
cabulary that suits Western art music genres better than
non-Western music traditions. Adopting more flexible in-
dexing rules that promote direct use of terms from non-
Western cultures and traditions as headwords would help
RILM Index achieve more balanced term granularity.

3.7 Quality issues in RILM Index

The quality problems of controlled vocabularies are closely
related to data quality issues (Mader et al. 2012). The six
quality issues of RILM Index discussed above can be con-
ceptualized as data or information quality problems (Stvilia
et al. 2007) rather than unexpected phenomena. Quality
can generally be defined as fitness for use (Wang and Strong
1996), and thus is contextual. Data quality can be defined
as “the degree to which the data meet the needs and require-
ments of the activities in which they are used” (Stvilia et al.
2015, 247). The quality of RILM Index may not be suffi-
cient to meet the needs and requirements of RILM editors
and database users in all contexts. RILM Index’s data qual-
ity problems can be mapped to nine types of data quality
problems proposed by Stvilia et al. (2007): intrinsic redun-
dancy, intrinsic semantic inconsistency, relational informa-
tiveness/redundancy, intrinsic structural inconsistency, rela-
tional semantic inconsistency, lack of authority, relational
incompleteness, relational structural inconsistency, and
contextual structural incompleteness, as shown in Figure 6.
Mader et al. (2012) identified 15 quality issues by analyzing
15 controlled vocabularies (including LCSH, AGROVOC,
and MeSH), and developed computable quality metrics to
detect them. Except for redundancy, all the six issues in
RILM Index can be mapped to six of the 15 quality issues
identified by Mader et al. (2012), including label conflicts,
omitted or invalid language tags, undocumented concepts,
missing out-links, orphan concepts, and incomplete lan-
guage coverage (Figure 6). Although RILM Index’s vocab-
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Figure 6. Mapping RILM Index issues to data quality problems and quality issues in controlled vocabularies.

ulary is only partially controlled, it shares issues with some
well-known controlled vocabularies such as LCSH and Eu-
rovoc (Mader et al. 2012) and might consider adopting
some of the automatic or low-cost quality metrics reported
in the literature (e.g., information noise, count of the same
concepts using different index terms) to help identify or
even resolve those quality issues (Mader et al. 2012; Stvilia
2007; Stvilia et al. 2007).

4.0 RILM Music Thesaurus: a possible solution

Recognizing the index issues discussed above RILM decided
to improve the organization of its index terms and started the
RILM Music Thesaurus Project in October 2017. The goal
of the project is twofold: first, to develop a multilingual music
thesaurus that organizes topical concepts and terms into a fac-
eted structure clarifying the hierarchical, equivalent, and as-
sociative relationships between those concepts and terms; and
second, to provide better authority control over named enti-
ties in RILM Index. The three types of thesaurus relation-

ships and authority control provided by this thesaurus will
help resolve the above-mentioned six data quality issues. This
thesaurus is meant to be used by RILM editors for indexing
and end users for searching music literature.

RILM has formed a thesaurus team consisting of two
staff members who are both experienced musicologists and
library and information professionals. The thesaurus team
took a top down, deductive approach (Keyser 2012) to con-
struct the initial hierarchical structure of the thesaurus by
referring to previous discussions and models of the music
thesauri proposed by the library communities. In particular,
the thesaurus team looked into the Music Thesaurus Pro-
ject of the Music Library Association (MLA), the proposal
of an international music thesaurus by Spilker (2005), and
the plan for a thesaurus focusing on ethnomusicological
topics. MLA’s project proposed a music thesaurus with
seven facets (i.e., agents, events, forms/genres, geo-cultural
attributes, sound devices, texts, and other topics). Although
never finished, the Music Thesaurus Project working group
reported that they had plans to integrate vocabularies from
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LCSH, RILM Index, and other subject lists for music
(Hemmasi 1994; MLA Music Thesaurus Project Working
Group 1989). Spilker (2005) described a model for an inter-
national music thesaurus with 13 facets (agents, activities,
associated concepts, content subjects, document types,
events, forms and genres, historical contexts, instruments,
philosophies and religions, research and analysis, styles and
periods, and texts). This model was developed with refer-
ence to the MLA Music Thesaurus Project. A lesser known
project by the Ethnomusicology Archive at University of
California, Los Angeles, is the only one focusing on a do-
main-specific thesaurus for ethnomusicology (Schuursma
1990; Spear 1986). It is unclear if this thesaurus project was
finished or ever used. These attempts, though unsuccessful,
helped RILM take the initial steps towards establishing the
facets and top concepts (the broadest categories of similar
concepts in the same facet) for the RILM Music Thesaurus.

RILM’s topical index terms represent topics in RILM Ab-
stracts and RAFT and cover a wide range of subjects and dis-
ciplines. They led the thesaurus team to determine the do-
main and scope of the thesaurus. The thesaurus team tested
the feasibility of facets and top concepts by using them to cat-
egorize all of the topical terms and some frequently used top-
ical null terms, approximately 10,000 topical index terms in
total. After refining the facets and top concepts based on the
feasibility test, the team took a bottom up, inductive ap-
proach (Keyser 2012) to develop subclasses of each top con-
cept using those 10,000 topical terms. As of July 2020, the
RILM Music Thesaurus has a hierarchical structure consist-
ing of eight facets and 38 top concepts (see below), and each
top concept has a hierarchy up to four levels deep. The next
steps for the thesaurus team include identifying topical null
terms and situating them into this hierarchy.

Agents

- People

- Organizations
— Animals

Activities

— Disciplines

— Events

- Techniques and methods
— Games and sports

— Phenomena

— General activities

Periods and Styles
— Chronological periods
— Styles

Forms of Expression
— General forms of expression

— Document types
— Versions

— Formats

— Notations

— Symbols

- Information and communication technology

Objects
— Media for musical performance
— Manmade and natural objects

Places
— Geographic locations
— Venues

Concepts

— Musical concepts

- Cultural and social concepts

- Languages and linguistic concepts
— Philosophical concepts

- Religions and religious concepts
— Medical and scientific concepts
— Dance concepts

- Dramatic arts concepts

— Literary concepts

— Artand architecture concepts

— Pedagogical concepts

- General concepts

Genres
— Music genres and types

Dramatic arts genres and types

Arts and architecture genres and types

Literary genres and types

The thesaurus team is currently working on adding paren-
thetical identifiers to polysemic topical index terms and
compiling authority records for all topics, including adding
links to outside reference sources and connecting synonyms
that already exist in RILM Index. This will enable explicit
identification and disambiguation of all types of topics in-
dexed in RILM and partially resolve the issues of label con-
flicts, undocumented concepts, missing out-links, and or-
phan concepts. Once the editing of hierarchical and associ-
ative relationships between concepts becomes available in
IBIS in the near future, the thesaurus team and RILM edi-
tors will have the means to create broader/narrower and as-
sociative relationships between topic IDs, which will help
reduce undocumented and orphan concepts. RILM can
avoid the issue of redundancy by changing its indexing
rules, allowing more flexibility in directly choosing the most
specific terms from the thesaurus as headwords. This will
also help promote equality between concepts from Western
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and non-Western cultures and traditions, and in part resolve
the issue of Eurocentrism in the current RILM Index. The
long-term goal of the Thesaurus Project is to create a multi-
lingual thesaurus, but the present focus is on building an
English-language thesaurus. The anticipated multilingual
feature of the thesaurus will also help alleviate the incom-
plete vocabulary issue discussed in 3.6.

Although traditional thesauri are usually limited to three
main relationship types among their terms and concepts (i.e.,
equivalence, hierarchical, and associative), some attributes
from ontologies can be adopted to improve thesauri by add-
ing more useful types of relationships from a given domain
(Dextre Clarke 2019; Hjorland 2016). As mentioned in 3.5,
RILM Index contains a large number (around 140,000) of
prepositional phrases indicating the relationships between
nouns or noun phrases. Therefore, RILM Index can be con-
sidered as a KOS (Hjerland 2007) comprising a rich set of as-
sociative relationships among different concepts in the do-
mains of musicology and related subjects. This is a unique
and valuable asset of RILM. To the authors’ best knowledge,
no other KOS for music has invested the time and effort to
provide this type of information. The thesaurus team has ex-

» <«

tracted some of the relationships (e.g., “influenced by”, “ar-
ranged by”, “based on”, “composed for”, “performed for”, “li-
bretto for”) and entity types indicated by the prepositional
phrases in RILM Index, and is in the process of compiling
and integrating more types of domain-specific relationships
into the thesaurus to support granular search expansion
(Dextre Clarke 2019; Kless et al. 2015).

Based on RILM Index and the categories of index terms,
the thesaurus team is also building ontologies (Horwitz et al.
2017) for named/titled entities such as persons, organiza-
tions, and objects, and is linking these entities to other au-
thoritative sources such as VIAF and the TGN. These ontol-
ogies supply contextual information for each entity identified
by their designated URIs. This will help reduce the length of
RILM’s index strings and improve recall and precision. For
example, under the current indexing rules, in order to index a
particular musical work by a known composer, the com-
poser’s name must be the headword, followed by the margin
term “works”, and lastly the title of the work (e.g., Chopin,
Frédéric—works—preludes, piano, op. 28, no. 10). The ontol-
ogy model for individual music works will include all the in-
formation in this string (i.e. composer, opus number, cata-
logue number, genre), which can be reduced to one de-
scriptor/concept representing this particular work to support
post-coordinated indexing and searching (Hjerland 2018).

5.0 Conclusion
Considering the disciplinary and linguistic coverage of

RILM databases, the richness of RILM’s index data, RILM

editors’ expertise on music as well as library and information

science, and their efforts in community outreach in differ-
ent countries and regions all over the world, RILM is in a
good position to develop a comprehensive and novel music
thesaurus with ontological features. Despite the issues dis-
cussed above, RILM Index provides a solid foundation for
the construction of a music thesaurus, especially relation-
ships between specific entities suggested by prepositional
phrases. The RILM Music Thesaurus would benefit bibli-
ographic databases, search engines, and music information
seekers alike.
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Notes

1. The other three are Répertoire International des Sources
Musicales (RISM, http://www.rism.info/home.html);
Répertoire International d’lconographie Musicale (RI-
dIM, https://ridim.org/); and Répertoire International de
la Presse Musicale (RIPM, https://www.ripm.org/).
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