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Abstract: In the post-war period before computers were readily available, urgent demand for scientific and in-
dustrial development stimulated research and development (R&D) that led to the birth of  the information retrieval thesaurus. This article 
traces the early history, speciation and progressive improvement of  the thesaurus to reach the state now conveyed by guidelines in interna-
tional and national standards. Despite doubts about the effectiveness of  the thesaurus throughout this period, and notwithstanding the 
dominance of  Google and other search engines in the information retrieval (IR) scene today, the thesaurus still plays a complementary part 
in the organization of  knowledge and information resources. Success today depends on interoperability, and is opening up opportunities in 
linked data applications. At the same time, the IR demand from workers in the knowledge society drives interest in hybrid forms of  
knowledge organization system (KOS) that may pool the genes of  thesauri with those of  ontologies and classification schemes.  
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1.0 Introduction and clarification of  scope 
 
This article is about thesauri intended for use in infor-
mation retrieval (IR—see note 1), rather than literary the-
sauri, which are generally designed for the different pur-
pose of  helping and inspiring the choice of  words and 
phrases in normal discourse. Roget’s Thesaurus, that very 
well-known literary thesaurus first published in 1852, long 
pre-dates the first IR thesaurus and probably inspired the 
invention of  the latter. For this reason, there is some ref-
erence to literary thesauri in the history section of  this ar-
ticle. In other sections, however, the term “thesaurus” in-
variably refers to the information retrieval thesaurus. 
 
2.0 What is a thesaurus? 
 
2.1 Purpose 
 
The prime function of  a thesaurus is to support infor-
mation retrieval by guiding the choice of  terms for index- 
ing and searching. According to ISO 25964-1 (Interna- 
tional Organization for Standardization 2011, Clause 4.1): 

The traditional aim of  a thesaurus is to guide the in-
dexer and the searcher to choose the same term for 
the same concept … a thesaurus should first list all 
the concepts that might be useful for retrieval pur-
poses in a given domain. The concepts are repre-
sented by terms, and for each concept, one of  the 
possible representations is selected as the preferred 
term … Secondly, a thesaurus should present the 
preferred terms in such a way that people will easily 
identify the one(s) they need. This is achieved by es-
tablishing relationships between terms—and/or be-
tween concepts—and using the relationships to pre-
sent the terms in a structured display. 

 
Foskett (1980) lists seven purposes for a thesaurus, of  
which six could be considered subdivisions or sub-aspects 
of  the main purpose cited above (As for his seventh pur-
pose, a means of  standardizing the use of  terms in a given 
subject field, Foskett acknowledges that this is desirable ra- 
ther than realistic). While the ISO 25964 description dates 
from 2011, it follows principles established long before. 
For example, Lancaster (1972, 25) explains: 
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Schultz (1967) has distinguished the functions of  the 
information retrieval thesaurus from a thesaurus of  
the Roget type as follows. Roget’s purpose was to 
give an author a choice of  alternative words to ex-
press one concept; to display a set of  words of  sim-
ilar meanings to allow an author to choose one that 
best suits his need. The information retrieval thesau-
rus tends to be more prescriptive. The thesaurus 
compiler chooses one term from among several pos-
sible, and directs the user to employ this one by 
means of  references from synonyms and other alter-
native forms. 

 
The use of  preferred terms rather than language-inde-
pendent codes or character strings is a key feature distin-
guishing the thesaurus from the classification schemes that 
were commonly used for IR before the advent of  the the-
saurus. Retrieval may seem simpler, to the layman, if  it can 
be expressed in words rather than codes. But there is an 
ambiguity challenge to overcome—in the language of  nor-
mal discourse one concept can be expressed in many dif-
ferent ways, and conversely one term can have many dif-
ferent meanings. To achieve the aim of  always choosing 
the same term for the same concept, an artificial indexing 
language has to be established, in which synonyms are con-
trolled, homographs are disentangled, and each preferred 
term is allowed only one meaning (although some may 
have very broad meanings). The thesaurus conveys that ar-
tificial language. 

This modus operandi for the thesaurus became established 
in the 1960s. The computer was then in its infancy: small, 
primitive, and almost entirely unavailable to the communi-
ties of  researchers and practitioners needing to retrieve in-
formation. Without computers to help, trained human in-
termediaries were needed at two critical stages of  the best 
IR systems: to index and/or classify the source documents 
and (in the second stage) to perform searches of  the same. 

Several classic texts of  this period, such as Gilchrist 
(1971), Lancaster (1972), Aitchison and Gilchrist (1972), 
and Soergel (1974), make it clear that the thesaurus is just 
one component in the whole IR system comprising a set 
of  tools and procedures, all of  which have to be designed 
in harmony. In those days, the IR system typically operated 
in isolation. While modern technology enables many more 
possibilities, needing even greater attention to compatibil-
ity among system components, today’s standards still re-
spect and support the original design principles. 
 
2.2 Content and structure 
 
The components of  a thesaurus are most succinctly laid 
out in the UML (Unified Modelling Language) model 
shown in ISO 25964-1 and reproduced as Figure 1 below 

(The model may also be seen on the official website at 
www.niso.org/schemas/iso25964/, and downloaded from 
http://www.niso.org/schemas/iso25964/Model_2011-
06-02.jpg. Key features are explained in Will (2012)). 

Thus, the essential core of  a thesaurus is a collection of  
concepts represented by terms and interlinked by relation-
ships, of  which the three main types are equivalence (be-
tween terms), hierarchical (between concepts) and associ-
ative (also between concepts). By long established conven-
tion, the tags USE and UF (Use For) precede preferred 
and non-preferred terms respectively, and the equally char-
acteristic tags BT, NT and RT indicate broader, narrower 
and associatively related concepts respectively. Figure 2 il-
lustrates how these simple elements are traditionally dis-
played. A great many in-house thesauri are built in this 
minimal way, without calling upon the many optional ex-
tras provided for in the data model. The alphabetical dis-
play in Figure 2 may optionally be supplemented by other 
types of  presentation, as discussed in Section 4.3 below on 
“systematization.”  

The thesaurus can also be visualized as a complex web 
of  interlinked concepts in which each concept is labelled 
by one or more terms in one or more languages. It has 
these main features: 
 
– The semantic scope of  a concept is indicated partly by 

the totality of  terms labelling it, partly by the hierar-
chical relationships linking it to broader and/or nar-
rower concepts, and where this is not enough, by a 
scope note and sometimes term definitions.  

– Admissible hierarchical relationships are of  three types: 
generic, instantial or partitive (subject to some re-
strictions on the eligible types of  partitive link). It is op-
tionally possible to distinguish these types, using the 
tags BTG/NTG, BTI/NTI, BTP/NTP respectively. 

– Admissible associative relationships apply to non-hier-
archical situations wherever two concepts are so associ-
ated that an indexer or a searcher should consider using 
one of  them as well as, or instead of, the other.  

– Concepts may be presented and ordered in arrays with 
node labels, following the principles of  facet analysis 

– Concepts may also be grouped in loose structures to 
suit particular domains or applications 

– Concepts not explicitly included in the thesaurus may 
be represented by combinations of  preferred terms (in 
situations known as “compound equivalence”—for ex-
ample: “coal mining USE coal + mining”) 

– It is also possible to add metadata to terms, to concepts, 
to relationships and to the thesaurus as a whole, such as 
dates of  introduction or change, version history, house-
keeping data, copyright information, etc. 
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It should be stressed that many of  these features are op-
tional, enabling a variety of  sophisticated uses, and should 
not deter straightforward use of  the basics in simple appli-
cations. Detailed advice on all of  them may be found in 
national and international standards—principally ISO 
25964 and ANSI/NISO Z39.19 (National Information 
Standards Organization [2005] 2010)—and are further ex-
plicated in Aitchison et al (2000), Broughton (2006a) and 
Will 2012. 

Despite availability of  the guidance cited above, few 
current or past thesauri comply with the standards in every 
detail. Difficulties and divergences commonly occur in the 
following aspects: 
 
– Rigorous conformity with guidelines for hierarchical re-

lationships 
– Rigorous facet analysis 
– In a multilingual thesaurus, when and how to establish 

equivalence across languages 
– When and how to admit complex concepts designated 

by compound terms 
– Adoption of  the data model 
 
Surmounting such difficulties demands considerable ex-
pertise and time, adding to the expense of  thesaurus con-
struction and to doubts about cost-effectiveness, as noted 
in Sections 4.4 and 4.6 below. 

2.3 Definitions 
 
An authoritative definition of  “thesaurus” may be found 
in the international standard ISO 25964-1 (Clause 2.62): 
 

controlled and structured vocabulary in which con-
cepts are represented by terms, organized so that re-
lationships between concepts are made explicit, and 
preferred terms are accompanied by lead-in entries 
for synonyms or quasi-synonyms. 

 
Although phrased differently, a broadly compatible defini-
tion is that in the American standard ANSI/NISO 
Z39.19-2005 (R2010) (National Information Standards 
Organization [2005] 2010, Clause 4.1): 
 

A controlled vocabulary arranged in a known order 
and structured so that the various relationships 
among terms are displayed clearly and identified by 
standardized relationship indicators. Relationship in-
dicators should be employed reciprocally. 

 
The above definitions derive their authority from the pro-
cess of  drafting and approving a standard, which requires 
agreement by a committee of  experts and extensive con-
sultation among the user community. But copious alterna-
tive definitions exist in a variety of  texts, illustrating the 

 
pesticides 
 UF: fumigants 
 BT: agrochemicals 
 NT: fungicides 
  herbicides 
  insecticides 
 RT: pests 
 
pests 
 NT: pest insects 
  plant pests 
 RT: pesticides 
 
pigs 
 UF: hogs 
  porkers 
  sows 
 BT: livestock 
 
plant pests 
 BT: pests 

 

 
plant products 
 NT: cereals 
  fruits 
  spices 
  vegetables 
 RT: plants 
 
plants 
 RT: plant products 
 
porkers 
 USE: pigs 
 
poultry 
 BT: livestock 
 NT: chickens 
  ducks 
  geese 
  turkeys 
 RT: eggs 
 
sheep 
 BT: livestock 
 RT: wool 
 

Figure 2. Brief  extract from a minimal monolingual thesaurus. 
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extent of  confusion that surrounds the thesaurus. Many 
are intended to counteract loose use of  the term “thesau-
rus,” which is commonly applied to any sort of  knowledge 
organization system (KOS), such as a subject headings list, 
or to a set of  synonym rings. Conversely, some vocabular-
ies that could properly be described as thesauri may instead 
be called an ontology or a taxonomy. 
 
2.4 Why the confusion? 
 
Some of  the current confusion may be explained by devel-
opments that emulate thesaural conventions in other types 
of  KOS. In the 1990s, for example, a “thesaurification” pro-
ject explored adaptation of  some schedules of  the UDC 
(Universal Decimal Classification) (Riesthuis and Bliedung 
1991). This did not interfere with the primary function of  
the UDC as a classification scheme. Around the same time, 
the Library of  Congress Subject Headings (LCSH) began to 
adopt thesaurus tags such as BT, NT and RT in its display 
(Thesaural use of  these tags is illustrated in Figure 2). Today 
(3 August 2016), a Wikipedia entry for the LCSH claims that 
“The Library of  Congress Subject Headings (LCSH) com-
prise a thesaurus … of  subject headings, maintained by the 
United States Library of  Congress, for use in bibliographic 
records.” The use of  thesaural conventions and BT/NT 
tags, however, does not make the LCSH a thesaurus, as 
pointed out long ago by Rolland-Thomas (1993) and illus-
trated more recently by Spero (2008 and 2012). The LCSH 
is fundamentally a subject headings list (defined as a “struc-
tured vocabulary comprising terms available for subject in-
dexing, plus rules for combining them into pre-coordinated 
strings of  terms where necessary” – ISO 25964, clause 2.57) 
rather than a thesaurus. Differences between the way subject 
headings and thesauri are used are discussed in De Keyser 
(2012). 

Another explanation is that all the national and interna-
tional standards for thesauri take the form of  guidelines 
rather than mandatory instructions. Adopters, therefore, 
have a great deal of  liberty to cherry-pick only the recom-
mendations that suit the circumstances of  their own the-
saurus and ignore the rest. 

A third part of  the explanation is that very often the per-
son charged with sorting out an organization’s information 
assets has little or no training in knowledge organization. If  
the decision is to develop an in-house indexing language or 
a filing structure, it may be built in whatever way comes eas-
iest, and randomly named a “classification scheme” or a 
“thesaurus” or an “ontology” to suit the fashion of  the day. 
The misnomer “thesaurus” has spread easily this way, lead-
ing to much confusion. 

Even for the trained information professional, distin-
guishing between the different types of  KOS can be hard. 
Over the years, many attempts at clarification have been 

made (e.g. Fast et al, 2002; Garshol 2004; Hodge 2000; Kless 
et al 2012). Useful definitions of  several KOS types may be 
found in ANSI/NISO Z39.19 and ISO 25964; ISO 25964-
2 (International Organization for Standardization 2013) also 
brings out the similarities and the differences to provide for 
in the context of  interoperability. Zeng (2008) casts further 
light by analysing and comparing features of  many different 
types of  KOS. 

A different sort of  confusion surrounds the basic roles 
of  terms versus concepts. From the early days of  thesaurus 
R&D, the basic aim was to index the semantic content of  
documents rather than the terminological content. Con-
cepts useful for indexing were collected in a thesaurus, 
where they were organized and their inter-relationships were 
established. When a hierarchical relationship was estab-
lished, the reciprocal links between the broader and nar-
rower concepts might usefully have been designated BC 
(broader concept) and NC (narrower concept). In practice, 
however, they were named BT (broader term) and NT (nar-
rower term), and this practice was adopted widely. The I974 
edition of  ISO 2788 (International Organization for Stand-
ardization 1974) attempted to clarify by explaining “the hi-
erarchical relation is represented by the references 
BROADER TERM (BT), representing the relation of  a 
concept being superordinated, and NARROWER TERM 
(NT), indicating the reciprocal relation” (International Or-
ganization for Standardization (1974) clause 3.4.3). But it 
was too late—the misnomers have stuck, to this day.  

Over the decades, this confusion has led to much mis-
understanding among thesaurus users. Also, the software 
developed for thesaurus management has often adopted a 
data model in which the hierarchical and associative rela-
tionships are established between terms rather than be-
tween concepts, and this has impeded thesaurus interop-
erability. See discussion in Dextre Clarke and Zeng (2011). 
 
3.0 How a thesaurus is used  
 
3.1 For post-coordinate indexing and searching  
 
The original thesaurus purpose and mode of  use as de-
clared in the standards is confirmed in many texts, such as 
Wellisch (1995, 475) “thesauri are primarily intended for 
indexing as well as for searching and retrieval from post-
coordinated systems, in which an indexer may assign sev-
eral descriptors to documents, while users may combine 
those descriptors to form search statements.” For more 
background on post-coordinated systems and their under-
pinning with controlled vocabularies and Boolean logic, 
see Sharp (1967), Lancaster (1972) or Dextre Clarke 
(2008). Today’s continuing demand for quality biblio-
graphic databases supporting Boolean retrieval is upheld 
by Hjørland (2015). 
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As originally conceived, the act of  consulting the the-
saurus either for indexing or for searching can be time-
consuming. When the user has worked out key concepts 
of  the document to be indexed or the query to be investi-
gated, he or she needs to find an entry point among the 
terms and/or groups available, and follow the network of  
relationships to establish the closest possible match in the 
thesaurus. Skill as well as patience and subject knowledge 
are needed, since thesauri vary greatly in quality and in for-
mat (see Section 5 below). Nowadays it is hard to find in-
dexers with the requisite training, while trained end-users 
are very rare indeed. Therefore, modern systems tend to 
automate both indexing and searching, using an electronic 
version of  the thesaurus. 

Thesaurus-based indexing functions may be needed in 
situations such as library cataloguing, compilation of  bib-
liographic databases and tagging/indexing of  image col-
lections. Generally, a software package designed for that 
application is used, with indexing support capabilities that 
vary from (at the simple end) speeding up the task of  the-
saurus navigation to (at the sophisticated end) delivering 
totally automatic indexing. In between are systems that val-
idate and/or switch the indexer’s terms, that select candi-
date terms for the human indexer to accept or reject and 
“suggester” systems for social tagging. 

Forty years ago Caplan (1978) reported a number of  
failures in trials of  thesaurus-based automatic indexing. 
More recently Lancaster (1998) provided a more promis-
ing account of  the techniques available, but concluded 
(294) “even the most sophisticated of  current automatic 
indexing procedures compare unfavourably with skilled 
human indexing.” Eight years later, Tudhope et al (2006) 
were still calling for more research. Ten years later, re-
search into metadata enrichment with thesaurus terms was 
outlined in Tudhope and Binding (2016). Kempf  and Neu-
bert (2016) describe several modes of  implementation, in-
cluding one that exploits inter-KOS mappings. Clause 16 
of  ISO 25964-1 advises on the thesaurus features needed 
to enable such functions. 

Meanwhile, as described in Section 7 below, a new breed 
of  KOS is emerging in the enterprise search sector, loosely 
named “taxonomy,” and stimulating a demand for auto-
matic categorization tools. Since some taxonomies share 
some features with thesauri (See ISO 25964-2, Clause 19), 
the associated R&D effort is already yielding progress that 
can be applied to thesaurus-based indexing. Unfortunately, 
a great many in-house applications go unreported in the 
research literature, including research by the vendors of  
software for automatic categorization. In the experience 
of  this author, the support for thesaurus-based indexing 
in off-the-shelf  library management packages is rarely as 
effective or user-friendly as it could be. Likewise, the qual-
ity of  automatic or semi-automated indexing tools varies 

greatly and much care is needed to obtain reliable outputs. 
Further discussion of  automatic indexing is outside the 
scope of  this article, particularly since most cases do not 
use a thesaurus. 

Turning now to search applications, here too the elec-
tronic medium speeds up thesaurus navigation. Further-
more, with suitable software it enables broadening or nar-
rowing a search at will. Consider, for example, a search for 
“packaging AND fruit.” Relevant results would include 
any items dealing with the packaging of  any of  potentially 
hundreds of  different types of  fruit. The technique known 
as “search explosion” exploits the hierarchical relation-
ships in a thesaurus to expand the search statement auto-
matically and cover all those hundreds of  fruit types. It is 
similarly possible to extend a search via associative rela-
tionships, and this is usually termed “search expansion.” 
These and other search functions are reviewed in Shiri et 
al (2002), and further discussed in Shiri (2012). The case 
study of  the STW Thesaurus for Economics by Kempf  and 
Neubert (2016) illustrates similar techniques, and other 
ways in which a thesaurus can be used to enhance retrieval, 
even when the user is unaware of  its support. 

Evidently indexing and searching have moved on from 
the early days, when a thesaurus and its IR system could 
operate usefully in isolation and even without a computer. 
Thesaurus use in today’s IR applications relies on elec-
tronic manipulation, involving transfer of  data from one 
subsystem to another. Success depends on interoperability, 
i.e., the ability of  systems and/or components to exchange 
information and to use the information that has been ex-
changed. There are now at least two main contexts for the-
saurus interoperability: 
 
–  “Vertical integration” of  the thesaurus with software 

for indexing or searching or occasionally some other IR 
function, as already described; 

–  “Horizontal engagement” of  the thesaurus with an-
other KOS (perhaps another thesaurus, or a subject 
headings list, or a classification scheme), typically re-
quiring conversion of  indexing and search expressions 
between the languages of  the different KOSs. 

 
The vertical context sees a thesaurus transformed from a 
static map of  concepts, terms and relationships to a func-
tioning system. The horizontal context crosses a different 
boundary, to be described next. 
 
3.2 Networked uses, especially in the semantic web 
 
A single search across multiple databases would be rela-
tively straightforward if  all used the same natural language, 
the same machine protocols and the same indexing lan-
guage. To overcome the disparities found in real life, two 
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approaches to interoperability are especially relevant for 
KOSs, namely inter-vocabulary mappings and linked data. 

A mapping is defined as a “relationship between a con-
cept in one vocabulary and one or more concepts in an-
other” (ISO 25964-2, clause 3.41). For example, an equiv-
alence mapping between the concepts labelled “instant 
coffee” in one thesaurus and “soluble coffee” in another, 
would establish that they are viewed as identical for seman-
tic purposes. Existence of  mappings like this makes it easy 
to “translate” search queries for use in the corresponding 
IR systems, and/or to augment the metadata of  resources 
indexed with either thesaurus. When sets of  mappings are 
available between many KOSs, it opens the prospect of  
extending searches widely and multilingually. 

The value of  such mappings is demonstrated in the “Me-
tathesaurus” of  the Unified Medical Language System 
(UMLS) <www.nlm.nih.gov/research/umls/>, a semantic 
tool serving research in biomedicine, health care and related 
fields. It contains concepts from more than 100 KOSs as 
well as relationships from within the KOSs and many map-
pings between their respective concepts. Andrade and 
Lopes Gines de Lara (2016) assess its usefulness in retrieval 
from relevant databases. The influence of  this construct has 
led some authors to speak of  a “metathesaurus” wherever 
existing thesauri are integrated, linked or mapped together 
(Shiri 2012)—and a variety of  ways is possible. 

Not all mappings are as simple as equivalence. Dextre 
Clarke (2011a) enumerates a variety of  mapping types in- 

vestigated in research projects such as Renardus, MACS 
(Multilingual ACcess to Subjects), CrissCross and Ko-
MoHe. ISO 25964-2 (International Organization for 
Standardization 2013) provides for hierarchical and asso-
ciative mappings as well as equivalence. Hierarchical map-
pings are directional—either broader or narrower. Equiv-
alence mappings subdivide into simple or compound; 
compound equivalence has two subtypes (intersecting or 
cumulative) while simple equivalence can be qualified as 
exact or inexact. Figure 3 shows the range of  mapping 
types, with an example of  each. Mapping statements 
should be expressed using the conventional tags (EQ, BM, 
NM etc) and the symbols shown. 

Even more subtlety is possible in applications that need 
to distinguish between subtypes of  hierarchical mapping. 
See Figure 4. 

While thesaurus mapping projects have a much longer 
history (see, for example, Horsnell (1975) or Hood and 
Eberman (1990) or Hoppe (1996) reporting on UMLS 
work that began in 1986), the growth of  the Internet and 
the WWW has made them more widely applicable. Thus, 
Zeng and Chan (2004) drew attention to opportunities 
emerging in the internet context and Vizine-Goetz et al 
(2004) described a labour-saving methodology. Mayr and 
Petras (2008) illustrated the possibilities. Several other 
mapping projects were reported in Proceedings of  the Co- 
logne Conference on Interoperability and Semantics in 
Knowledge Organization (Boteram et al 2011). 

Equivalence 
 Simple: Laptop computers  EQ Notebook computers 
 Exact equivalence: Aubergines  =EQ  Egg-plants 
 Inexact equivalence: Horticulture  ~EQ  Gardening 
 
 Compound: 
 Intersecting compound equivalence: Women executives  EQ Women + Executives 
 Cumulative compound equivalence: Inland waterways   EQ  Rivers | Canals 
Hierarchical 
 Broader: Streets  BM  Roads 
 Narrower: Roads   NM  Streets 
Associative e-Learning  RM  Distance education 

Figure 3. Mapping types in ISO 25964-2, with examples of  mapping statements. 

Hierarchical Subtype Mapping statement example Reciprocal example 
Generic rats  BMG  rodents rodents  NMG  rats 

Instantial Paris  BMI  capital cities capital cities  NMI  Paris 

Whole-part fingers  BMP  hands hands  NMP  fingers 

Figure 4. Mapping statements that distinguish between subtypes of  hierarchical mapping. 
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Doerr (2000) analysed perceived semantic problems of  
thesaurus mapping. Confusingly for us today, his use of  
the term “mapping” differs from the ISO 25964 defini-
tion, applying to relationships within one vocabulary ra-
ther than between different ones. Thus, he deplored the 
weakness of  thesaurus semantics for hierarchical relation-
ships when compared with class subsumption in an ontol-
ogy. Subsequent release of  SKOS (see note 2) seems to 
have overcome or at least eased such problems (Tudhope 
and Binding 2016). According to Isaac and Baker (2015, 2)  
 

The lack of  a way to express less formal semantics 
hindered many early projects that tried to apply Se-
mantic Web technology in the cultural sector by mas-
saging existing knowledge organization systems into 
formal ontologies. Given the scope of  the artifacts 
considered, this effort required considerable onto-
logical debugging that was ultimately of  dubious 
value. Indeed, most information retrieval scenarios 
using KOS for searching or browsing collections do 
not require more than the information that one con-
cept is broader than another. 

 
Establishment of  the world wide web (WWW) has brought 
new opportunities and challenges for IR in general and for 
KOS use in particular. On the one hand, vast resources have 
come within our reach; on the other hand, individual re-
sources may be expressed in a multiplicity of  languages like 
the Tower of  Babel. As pointed out in the context of  the 
STW Thesaurus for Economics, “The Web changes everything” 
(Kempf  and Neubert 2016, 162). 

A particular breakthrough for KOS linkage was approval 
and release of  the W3C recommendation SKOS Reference 
(Miles and Bechhofer, 2009) with specific guidance on how 
to publish mappings between KOSs. SKOS publication fol-
lowed on from a research report by Miles (2006, 1) aiming 
“to develop a formal theory of  retrieval using controlled vo-
cabularies that have a simple and intuitive structure [such as 
thesauri, classification schemes, subject heading systems, 
taxonomies and other types of  structured vocabulary], to 
provide the necessary theoretical foundations for the devel-
opment of  Semantic Web languages and design patterns for 
distributed retrieval applications.” Since 2009, a number of  
extensions have been added to SKOS to support interoper-
ability in particular contexts; work on some mapping tools 
for thesauri is described in note 2. 

Turning to the other main interoperability opportunity, 
the principles of  linked data are set out in Tim Berners-Lee’s 
2006 paper at www.w3.org/DesignIssues/LinkedData 
.html. As he explains (1), “The Semantic Web … is about 
making links, so that a person or machine can explore the 
web of  data. With linked data, when you have some of  it, 
you can find other, related, data. Like the web of  hypertext, 

the web of  data is constructed with documents on the web. 
However, unlike the web of  hypertext, where links are rela-
tionships anchors in hypertext documents written in 
HTML, for data they links [sic] between arbitrary things de-
scribed by RDF.” For a KOS (such as a classification scheme 
or a thesaurus) the essential starting point is to publish the 
whole scheme on the web using resource description frame-
work (RDF) syntax and giving each concept or class a uni-
form resource identifier (URI). Once that is in place, anyone 
anywhere can set up a direct link to any concept or class. For 
example, if  a web page or a bibliographic record in a data-
base on the web has been indexed with the thesaurus con-
cept “renewable energy,” the person interested in that con-
cept can move directly from the thesaurus to those and 
other relevant pages. This opens up the prospect for any 
thesaurus published on the web to act as a connecting hub 
for an immense literature in the subject field concerned, 
without any need to assemble the disparate documents in 
one collection or database. See note 2 for tools for hand-in-
hand application of  ISO 25964 and SKOS. 

A vision of  Wikipedia as the connecting linked data hub 
for hundreds of  thesauri and other KOSs is outlined in a 
speculative paper from Garcia-Marco (2016). Kempf  and 
Neubert (2016) show how the use of  linked open data 
(LOD) is already paying off  for the STW Thesaurus for Eco-
nomics. Baca and Gill (2015) describe the challenges and 
long development path at the Getty Research Institute 
leading up to publication on the web of  three KOSs that 
are very influential and widely used in the cultural heritage 
sector: The Art & Architecture Thesaurus, the Union List of  
Artist Names and the Getty Thesaurus of  Geographic Names. 
They hope, thereby, to enable potential universal access to 
information in different formats and languages, about the 
works of  art and countless other exhibits in museums, li-
braries and galleries around the world. The 2017 release by 
the European Commission of  a new European Interoper-
ability Framework (EIF) <ec.europa.eu/isa2/eif> further 
emphasizes the opportunities for public administrations to 
put linked data to work across the countries of  Europe. 
 
3.3 Other uses 
 
Although not the primary purpose, thesauri may also be 
used for precoordinate indexing (Wellisch 1995, ISO 
999:1996 (International Organization for Standardization, 
1996)). When this is done, users of  the precoordinate in-
dex (typically found at the back of  a book) are not ex-
pected to consult a thesaurus (since cross-references to 
synonyms etc. may be embedded within the index). Con-
versely, a thesaurus may be used not for indexing but only 
for searching. This removes the need for compliance with 
the standards. See Section 5.7 below. 
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Educationalists sometimes argue that a thesaurus is valu-
able in its own right, for domain analysis, as a conceptual and 
terminological guide to a domain, and for development of  
the mind. Lykke Nielsen (2001, 778) states that “the thesau-
rus is a tool that helps individual users to get an understand-
ing of  the collective knowledge domain.” Broughton 
(<www.iskouk.org/sites/default/files/ISKOUKGreatDe 
bate-Broughton_0.pptx>, slide 6) argues “the thesaurus 
teaches us to take a critical and analytical approach to the 
domain. It makes us think about the nature of  concepts, the 
form of  their labels [and about] their relationships,” and 
(slide 9) “there’s something fundamental about this ap-
proach to modelling information domains that should not 
be lightly abandoned.” More generally Soergel (2014) has ar-
gued that the construction of  any sort of  knowledge organ-
ization schema, particularly with entity-relationship model-
ling, facet analysis and a graphical presentation of  concepts, 
is a useful learning discipline. Still more uses are emerging as 
the internet pervades the office and everyday living. To sat-
isfy these new uses, however, the standard thesaurus model 
may need to evolve. 
 
4.0 History of  thesaurus development and use 
 
4.1 Origins 
 
To Peter Mark Roget, working in the middle of  the nine-
teenth century, we owe the insight that it would be valuable 
to supply (Roget 1952, 559 emphasis original) “a collection 
of  the words [the English language] contains and of  the 
idiomatic combinations peculiar to it, arranged, not in al-
phabetical order, as they are in a dictionary, but according 
to the ideas which they express.” His aim, rather than infor-
mation retrieval, was to help “find the word, or words, by 
which [an] idea may be most fitly and aptly expressed.” 

An expanding volume of  scientific and other scholarly 
literature in the first half  of  the twentieth century brought 
challenges for classification, the orthodox retrieval tech-
nology of  the times. It led to developments such as faceted 
classification, post-coordinate indexing, and experiment 
with various sorts of  cards, all of  which were to prove 
helpful when the idea of  an IR thesaurus was conceived. 

According to Roberts (1984), the first suggestion of  us-
ing a thesaurus in the context of  IR came from Calvin 
Mooers in 1947. At around the same time C. L. Bernier 
and E. J. Crane made a similar, independent suggestion, 
but (Roberts, 272) “expressed the view that a general the-
saurus was not an appropriate form for retrieval pur-
poses.” Much experiment followed over the next decade, 
but none of  the various thesaurus approaches described 
by Joyce and Needham (1958)—e.g., “term lattices”—
seems to have prospered, nor come close to the style of  
thesaurus that was to emerge in 1959. It was after this ges- 

tation period that (Roberts 1984, 281) “the first full-scale, 
operational in-house retrieval thesaurus [was produced] to 
solve pressing practical problems at E. I. Du Pont 
Nemours and Co., Inc., Wilmington, U.S.A.” Krooks and 
Lancaster (1993) credit Eugene Wall with developing the 
principles that determined the shape of  this pioneering 
compilation. 
 
4.2 Period of  ascendancy 
 
More research and development (R&D) followed the 1959 
birth of  the IR thesaurus, one of  the driving forces being 
the post-war preoccupation of  the US military with a need 
for effective information management. Progress came 
with publication of  the Thesaurus of  ASTIA Descriptors 
(Armed Services Technical Information Agency 1960) and 
of  the Chemical Engineering Thesaurus (American Institute of  
Chemical Engineers 1961), followed in 1967 by the land-
mark Thesaurus of  Engineering and Scientific Terms (Office of  
Naval Research 1967), commonly known as TEST. A 
fuller description of  these works can be found in Krooks 
and Lancaster (1993) and in Aitchison and Dextre Clarke 
(2004). 

Widespread use of  thesauri continued throughout the 
1960s, 1970s and 1980s in IR systems that mostly relied on 
cards of  various types, sizes and materials, including some 
that were sorted by machines (Dextre Clarke 2008; Sharp 
1967). These were post-coordinate systems, which require 
each document to be indexed by selecting relevant terms 
from a controlled vocabulary such as a thesaurus. A the-
saurus was used too by many of  the bibliographic data-
bases that were hosted online by services such as Lock-
heed’s Dialog system, followed later by CD-ROM distribu-
tion. Notable pioneers of  construction methodology in-
cluded Jean Viet, Jean Aitchison and Donald Leatherdale, 
who each produced a number of  influential thesauri. Dex-
tre Clarke (2008) provides a vivid account of  how the tools 
and technology of  those times were used. 

Further impetus came from development of  national 
and international standards for thesaurus construction, in-
dicating the extent of  interest from the information-using 
community. The most influential, listed in chronological 
order of  their first editions, included: 
 
 Deutsches Institut für Normung. DIN 1463 Guidelines 

for the establishment and development of  monolingual 
thesauri [translated title] 1972 (Now withdrawn, with 
ISO 25964-1 recommended in its place). 

 International Organization for Standardization. ISO 
2788-1974 Documentation - Guidelines for the estab-
lishment and development of  monolingual thesauri. 1st 
ed. International Organization for Standardization: Ge-
neva, 1974 (Now superseded by ISO 25964-1). 
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 American National Standards Institute. ANSI Z39.19-
1974 American National Standard Guidelines for the-
saurus structure, construction and use. American Na-
tional Standards Institute: New York, 1974 (Now super-
seded by ANSI/NISO Z39.19-2005). 

 International Organization for Standardization. ISO 
5964-1985. Documentation - Guidelines for the estab-
lishment and development of  multilingual thesauri. In-
ternational Organization for Standardization: Geneva, 
1985 (Now superseded by ISO 25964-1). 

 
These and other KOS standards are discussed in Dextre 
Clarke (2011b), although this article pre-dates publication of  
the two parts of  ISO 25964, in 2011 and 2013 respectively 
(International Organization for Standards 2011 and 2013). 
 
4.3 Systematization 
 
As noted by Dextre Clarke (2001, 86) “standardisation has 
not brought uniformity.” Having the status of  guidelines 
rather than mandatory requirements, all the standards left 
plenty of  scope for continuing experiment. While nearly 
all published thesauri include an alphabetical list of  terms 
(which may be as simple as the extract in Figure 2, or can 
show additional attributes and relationships) very often the 
alphabetical list is complemented by other types of  display. 

The great weakness of  any alphabetical list is the need 
to know a term before one can find the corresponding 
concept(s). Thus, an alphabetical list does not respect Ro-
get’s vision that it would be useful to arrange terms sys-
tematically according to the ideas or concepts they repre-
sent. His literary insight applies equally in the context of  
information retrieval. A search concerning “wood” for ex-
ample, could equally be expressed using the term “timber,” 
and an alphabetical list would place these terms far apart 
even though the underlying concept may well be the same. 

The classic TEST thesaurus addressed this weakness by 
providing three indexes: permuted, hierarchical and by sub-
ject category. A derived style, slightly more elaborate, was 
followed in several thesauri designed by Jean Viet, including 
the influential Macrothesaurus from the Organization for 
Economic Cooperation and Development (OECD). A dif-
ferent approach was adopted by Aitchison, Gomersall and 
Ireland in their ground-breaking 1969 vocabulary Thesau-
rofacet, comprising a faceted classification fully integrated 
with a thesaurus. This approach relies on concept-based 
analysis from the very start, enabling elaboration of  the fac-
eted classification and subsequent derivation of  a thesaurus. 
Aitchison and Dextre Clarke (2004) describe how Aitchison 
progressively refined and enhanced this technique over the 
decades to follow, designing a long line of  thesauri such as 
the UNESCO Thesaurus (Aitchison 1977), the BSI ROOT 
Thesaurus (British Standards Institution 1981) and the Inter- 

national thesaurus of  refugee terms (Aitchison 1996). Biswas and 
Smith (1989) review a number of  other efforts to combine 
a classification scheme with a thesaurus, especially the “Clas-
saurus” and its variants developed in India by Bhatta- 
charyya, Devadason and others. Broughton (2006a) also ad-
vocates facet analysis as the soundest basis for thesaurus 
construction and claims that “the generation of  a thesaurus 
from its equivalent faceted classification is almost as auto-
matic a process as thesaurus construction can ever hope to 
be” (Broughton, 2006b, 60). 

Rather than a full-blooded classification, the systematic 
listing of  preferred terms in MeSH (Medical Subject Head-
ings) was a set of  extensive hierarchical “tree structures” 
with an elaborate expressive notation that served both as a 
vocabulary look-up device and as a search key in the data-
bases of  MEDLARS (Medical Literature Analysis and Re-
trieval System) and later Medline. The first (1982) edition 
of  the multilingual thesaurus AGROVOC (Leatherdale 
1982), taking a different approach, avoided the need for a 
separate hierarchical section by embedding the complete 
upper and lower hierarchical context of  each concept 
within the alphabetical display. See Figure 5. 
 

HORSES 
 uf       equus caballus 
   BT1    equidae 
      BT2    perissodactyla 
         BT3    mammals 
            BT4    vertebrates 
   BT1    livestock 
      BT2    domestic animals 
         BT3    animals 
   NT1    draught horses 
   NT1    foals 
   NT1    mares 
   NT1    racehorses 
   NT1    saddle horses 
      NT2    ponies 
   NT1    stallions 
      NT2    geldings 
   rt        meat animals 

Figure 5. Entry for a preferred term in 
the English version of  AGROVOC’s 
1982 edition. 

 
Throughout the 1960s, 1970s and 1980s, much of  the ex-
periment was constrained by the need to provide users 
with printed copies of  the thesaurus, and update them reg-
ularly. Even after bibliographic databases such as Medline 
and AGRIS became available online through host services 
such as Dialog, or on CD-ROM discs, the corresponding 
thesauri were still widely distributed in hard copy. As late 
as 1990 the first edition of  the influential Art & Architecture 
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Thesaurus was published conventionally, and even followed 
in 1994 by a second edition (Getty Art History Infor-
mation Program 1994) in five weighty volumes, each over 
500 pages. But after that, only the electronic version has 
been maintained. From the 1990s onwards, most new the-
sauri have been published in electronic media only. 

If  the focus is on an electronic version, not only are the 
costs and hassle of  printed distribution eliminated, but also 
there is greater freedom to change the presentation fre-
quently in response to feedback, and develop features that 
support indexing and searching of  any associated databases. 
For example, the STW Thesaurus for Economics is nowadays 
published on the web (see http://zbw.eu/stw/version/lat-
est/about.en.html), enabling immediate searching of  the 
EconBiz database and at the same time supporting linked 
open data applications. Similarly, AGROVOC has in the 
twenty-first century undergone huge redevelopment, ex-
ploiting SKOS to enable linked data applications and incor-
porating some new relationship types in its “agrontology” 
(Caracciolo and Keizer 2014). Figure 6 shows how an entry 
in AGROVOC looks in 2017, with simultaneous views of  
hierarchy and all the language equivalents, etc., on one 
screen, plus easy hyperlinks to all related concepts. 
 
4.4 Maturity, senescence or rejuvenation? 
 
A tailing-off  in the popularity of  thesauri has occurred from 
approximately the end of  the 1980s, probably due to in- 

creasing availability of  desktop computers, as well as the rise 
of  the internet (Dextre Clarke 2008). The new technologies 
have enabled alternative retrieval methods that for most ap-
plications appear less expensive than post-coordinate index-
ing plus thesaurus development and maintenance. From 
that time onwards, while a good thesaurus works no less ef-
fectively than before, its role has been relegated to relatively 
fewer search applications (Dextre Clarke 2016), such as re-
trieval from image collections (MacFarlane 2016), cultural 
heritage collections and bibliographic databases. In these sit-
uations, it still brings benefits, especially when implemented 
in linked data mode (Tudhope and Binding 2016). Shiri 
(2012) paints an optimistic picture of  the opportunities. 

Latest versions of  the standards Z39-19, ISO 25964-1 
and ISO 25964-2 are dated 2005 (reaffirmed 2010), 2011 
(confirmed 2017) and 2013 respectively. While in them the 
basic principles of  thesaurus design show little change 
from previous versions, it is clear the context in which a 
thesaurus operates has changed markedly. Interoperability 
is now the key to success—and is reflected in the content 
of  the standards. See note 3 for some clarification of  the 
differences between these standards. 

Some authors believe the way relationships are treated in 
a thesaurus could usefully evolve. Alexiev et al (2014) sug-
gest that interoperability, inferencing capabilities and the re-
liability of  search explosion would all be improved by more 
rigorous discrimination between the three types of  hierar-
chical relationship allowed by the standards. Hjørland (2016) 

 

Figure 6. Online display of  the entry for “horses” in AGROVOC, January 2017. 
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asks why thesauri “bundle” different kinds of  semantic re-
lations into one relationship type—the associative—and 
suggests (151) that “thesauri would probably be improved” 
if  they adopted some attributes from ontologies, in particu-
lar the avoidance of  “standardized limitations on the kind 
of  semantic relations used.” He points out further that the 
most useful types of  relationship to specify may vary from 
one domain to another. Vernau (www.iskouk.org/sites/de-
fault/files/190215Debate_1-JudiVernau.mp3) too has 
called for changes in the approach to relationships. 

Enthusiasts for change may like to note that the current 
standards are already permissive of  developments, e.g., the 
inclusion of  new customized relationships, that do not 
transgress the existing rules. All international standards are 
reviewed on a five-year cycle, enabling proponents to make 
the case for revision as soon as such developments have 
proved their worth. The passage of  time will tell whether 
the thesaurus continues as before in its relatively few niche 
applications, or whether it blossoms into new networked 
opportunities, perhaps revitalised by an infusion of  ideas 
from ontologies and other types of  KOS. Section 7 below 
summarizes the challenges and opportunities for continuing 
exploitation and evolution. 
 
5.0 Types and styles of  thesaurus 
 
5.1 Overview 
 
The Basel Register of  Thesauri, Ontologies & Classifica-
tions (BARTOC) at www.BARTOC.org and the Taxonomy 
Warehouse <taxonomywarehouse.com> list hundreds of  
thesauri among other types of  KOS. Despite their astonish-
ing variability in aspects such as subject scope, size, specific-
ity, function, format, layout, language, quality of  construc-
tion, etc., it is hard to divide them into distinct species or 
types. Much of  the variation seems stylistic rather than fun-
damental, with one style borrowing features from another 
and a proliferation of  hybrids. This section will, therefore, 
start by describing the “bare minimum” that can be ex-
pected in any IR thesaurus, and continue with some discus-
sion of  frequently observed differences in style, before dis-
cussing some categories of  thesaurus that might or might 
not be considered distinct types. 
 
5.2 The bare minimum 
 
These features are indispensable in a traditional function-
ing thesaurus: 
 
– For every concept deemed worth indexing/searching, 

inclusion of  as many as possible of  the terms that might 
represent it, with one of  these selected as “preferred”; 

– Any hierarchical or close associative relationships be-
tween the concepts should be shown; 

– Some kind of  display or index must enable users to look 
up the terms and concepts. 

 
Taken together these three requirements typically lead to a 
list of  all terms and relationships, with entries alphabeti-
cally arranged, in the style of  the extract in Figure 2. 
Alongside these traditional requirements, it is worth noting 
a trend towards applications in which the thesaurus is im-
plemented behind the scenes; this reduces or obviates the 
need for any kind of  display or, indeed, for designating the 
preferred term for a concept. 

While the vocabulary illustrated in Figure 2 complies 
with the standards, a more ambitious thesaurus would also 
incorporate scope notes, history notes, faceted arrays in-
troduced by node labels, concept groups and other op-
tional features. The data model in Figure 1 points to very 
many opportunities for enhancing a thesaurus in ways that 
are standards-compliant and supportive of  interoperability 
in networked applications. As to format, the alphabetic list 
is often supplemented by other displays to help users find 
the right term, such as a classified display, a set of  hierar-
chical trees, a permuted index or even a graphical display. 
Thesauri that were developed to serve a particular database 
sometimes show extras, such as the number of  postings 
for each term. In lieu of  explicit display, some of  the extra 
features may be hidden, invoked only as functions of  a re-
trieval system. 
 
5.3 Different styles for different communities 
 
In this section, we discuss presentational differences, 
which may not be fundamental to thesaurus operation but 
can still influence user acceptance and hence retrieval ef-
fectiveness. In certain domains, a particularly influential 
thesaurus has influenced the development of  subsequent 
vocabularies. For example, MeSH (the Medical Subject Head-
ings list of  the National Library Medicine, first issued in 
1960) early on developed a set of  “tree structures” having 
a distinctive style of  notation directly functional in data-
base retrieval (and still visible in today’s MeSH online, see 
https://meshb.nlm.nih.gov/#/treeSearch). Both the trees 
and the notation were emulated in later thesauri for medi-
cal applications, such as EMTREE, the thesaurus of  Else-
vier’s Excerpta Medica database. Similarly, the Art & Archi-
tecture Thesaurus first published in 1990, with a very distinc-
tive style of  facet-driven hierarchical display incorporating 
“guide terms,” has inspired much thesaurus development 
work in the heritage sector worldwide. 

Other historical influences have been thesaurus mainte-
nance software and preferences of  the original designers. 
Thus, thesauri managed with the CAIRS or the TIKIT 
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package characteristically presented “stop terms” and “go 
terms,” and some user communities still look for these in 
every new thesaurus. Many thesauri funded in the twenti-
eth century by the Commission of  the European Commu-
nities used the ASTUTE software, which generated alpha-
betical displays with entries in the style of  Figure 5. The 
style and conceptual approach of  pioneers Jean Viet and 
Jean Aitchison (see 4.3 above) inspired many followers to 
apply the principles of  classification to thesaurus develop-
ment. 

A good many other variations on format and layout of  
printed thesauri, including some graphical representations, 
are described and/or illustrated in Foskett (1980). Shiri 
(2012) provides an update, including screen layouts for 
electronic thesauri, to be discussed next. 
 
5.4 Electronic thesauri 
 
Arguably, an electronic format is just another stylistic var-
iation, not affecting the fundamentals. Electronic thesauri 
have been around from the early days of  online biblio-
graphic databases such as AGRIS, CAB Abstracts, IN-
SPEC, Engineering Index, ERIC, etc, that chose to pro-
vide their search vocabularies as a printed thesaurus and as 
an electronic version of  the same, integrated to greater or 
lesser degree with the search functions of  the database. In 
such cases, the underlying content and structure of  both 
online and printed versions are the same. 

That said, the electronic medium offers enhanced oppor-
tunities for thesaurus design, maintenance, presentation and 
implementation, enabling interactive retrieval functions for 
the users as described in Section 3 above. To exploit linked 
data and other semantic web applications, the electronic the-
saurus should be published on the web in the format of  the 
W3C standard SKOS Simple Knowledge Organization System Ref-
erence (see https://www.w3.org/TR/skos-reference/). ISO 
25964-2 (International Organization for Standardization 
2013) gives further advice on semantic interoperability be-
tween thesauri and other KOSs. Shiri (2012) discusses sev-
eral examples and offers guidelines for the design of  thesau-
rus-enhanced search interfaces. 
 
5.5 Multilingual vs monolingual thesauri 
 
All the stylistic variations described so far can apply to 
monolingual or to multilingual thesauri. The inclusion of  
more than one language is not just another variable—it 
makes a big difference to design, maintenance and use. 
Compare the illustration in Figure 2 with that in Figure 7, 
for a bilingual thesaurus (English/Spanish). The display il-
lustrated is for use by speakers of  English; an alternative, 
language-inverted display for speakers of  Spanish would 
show all the terms and relationships for that language.  

Multilingual thesauri can be subdivided into two 
types—symmetrical or not. In a symmetrical thesaurus, 
every concept has a preferred term in each of  the lan-
guages, and the scope and relational structure is identical 
in each. In a non-symmetrical thesaurus, not every concept 
need be represented in all the languages, and the hierar-
chical structure may vary from one language to another to 
accommodate cultural differences. See more discussion 
and examples in Working Group on Guidelines for Multi-
lingual Thesauri of  IFLA Classification and Indexing Sec-
tion (2009) and Hudon (2001). 
 
5.6 Macro- and micro-thesauri 
 
An original aim of  the OECD’s Macrothesaurus published 
in 1972 was to “create a documentary language for pro-
cessing information in the broad field of  economic and 
social development, while striving for compatibility with 
sectoral thesauri serving agriculture, industry, labour, edu-
cation, population, science, technology, culture communi-
cation, health and the environment” (Viet 1972, v). Both 
the name and the aim were popular, and so years later the 
term “macrothesaurus” with a small “m” was borrowed as 
a generic name for any broad-level thesaurus that either 
contains or is aligned with a number of  “microthesauri” 
having greater specificity in a more limited field. 

The normal situation according to Aitchison et al (2000, 
177) is for built-in compatibility, with the specialized “mi-
crothesaurus” being “mapped onto, and entirely integrated 
within, the hierarchical structure of  some broader thesau-
rus, the macrothesaurus.” They acknowledge, however, 
that sometimes the macrothesaurus is a separate entity, 
managed independently of  any corresponding microthe-
sauri. 

In practice, it is not easy to maintain alignment between 
specialized thesauri used by different communities, unless 
management is centralized. Among the successful exam-
ples today is EUROVOC, the Multilingual Thesaurus of  
the European Union, which is structured into twenty-one 
“domains,” each of  which is subdivided into a number of  
“microthesauri.” Concepts belong to more than one mi-
crothesaurus if  appropriate. Each microthesaurus con-
tains a hierarchically structured list of  concepts, terms and 
relationships, and can be downloaded separately (see and 
browse at http://eurovoc.europa.eu/drupal/). 
 
5.7 The search thesaurus 
 
The search thesaurus is one designed for use, not in index-
ing, but only at the search stage. (see more discussion in 
Aitchison et al (2000) and Lykke Nielsen (2004)). At first 
glance, this would not seem to make it very different. And 
indeed, sometimes a normal standards-compliant thesau- 
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rus is applied only at the search stage, and then described 
as a “search thesaurus.” 

A deeper study, however, reminds us of  the way a stand-
ard thesaurus is designed to work (ISO 25964-1, Clause 
4.1): “The concepts are represented by terms, and for each 
concept, one of  the possible representations is selected as 
the preferred term.” In the case of  the thesaurus shown in 
Figure 2, for example, an indexer would assign the term 
“pigs” to every item in the collection that deals with pigs 
or sows or hogs or porkers. The searcher would use only 
the term “pigs” to retrieve all these items. But if  the same 
tool was being used as a search thesaurus, indexing would 
not have taken place. The searcher would have to look for 
“pigs OR sows OR hogs OR porkers.” 

Thus, the notion of  a “preferred term” is inapplicable to 
a search thesaurus designed as such. Standards such as ISO 
25964 become irrelevant, allowing even greater freedom of  
content, style and structure. Lopez-Huertas (1997) proposes 
one example, structured very differently from the standard 
thesaurus. Another fully worked example is Knapp’s “The 
contemporary thesaurus of  social science terms and syno-
nyms” which attempts to remind readers of  many alterna-
tive ways of  expressing the same idea, using a layout quite 
different from the standard (see Figure 8). In practice, not 
many such works have been published. 

The converse of  the search thesaurus is the “indexing 
thesaurus,” to be used for indexing and not for search. 
While applications are sometimes found in which indexing 

pesticides 
 es: plaguicidas 
 UF: fumigants 
 BT: agrochemicals 
 NT: fungicides 
  herbicides 
     insecticides 
 RT: pests 
 
pests 
 es: plagas 
 NT: pest insects 
  plant pests 
 RT: pesticides 
 
pigs 
 es: cerdos 
 UF: hogs 
  porkers 
  sows 
 BT: livestock 
 
plant pests 
 es: plagas de plantas 
 BT: pests 
 

plant products 
 es: productos de origen vegetal 
 NT: cereals 
  fruits 
  spices 
  vegetables 
 RT: plants 
 
plants 
 es: plantas 
 RT: plant products 
 
porkers 
 USE: pigs 
 
poultry 
 es: aves de corral 
 BT: livestock 
 NT: chickens 
  ducks 
  geese 
  turkeys 
 RT: eggs 
 
sheep 
 es: ovinos 
 BT: livestock 
 RT: wool 

Figure 7. Extract from one Alphabetical display of  a Spanish/English thesaurus. 

Pioneers. Pioneer(s). Early settler(s). Pilgrim(s). Frontiers(man,men). Backwoods(man,men). 
Early colonist(s). Homesteader(s). Early immigrant(s). Consider also: discoverer(s), explorer(s), 
pathfinder(s), scout(s), trailblazer(s), leader(s). See also: Explorers; Pioneering; Scientists. 

Figure 8. Sample entry from Knapp’s search thesaurus (Knapp 1993). 
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is enhanced automatically with the help of  a thesaurus, a 
standard thesaurus is usually applied, rather than one de-
signed for indexing alone. 
 
6.0 Performance and evaluation 
 
While the criteria presented by Mader and Haslhofer 
(2015) apply to a range of  KOSs and not specifically the-
sauri, they do help evaluate interoperability in the context 
of  SKOS use, for any controlled vocabulary. Much earlier, 
Owens and Cochrane (2004) described four approaches—
structural, formative, observational and comparative—to 
thesaurus evaluation. None of  these directly measures the 
effectiveness with which a thesaurus succeeds in the pur-
pose for which it was intended—retrieving information. 
Such a measure is difficult if  not impossible to devise, 
partly because the thesaurus is only one of  several compo-
nents in the retrieval system, and partly because there are 
so many variables in the context of  use. Lengthy experi-
ments in the 1960s and 1970s studied the effects on preci-
sion and recall as different features of  indexing languages 
were tested, but ultimately failed to provide conclusive 
support for the use of  any controlled vocabulary (Keen 
1973; Soergel 1994; Svenonius 1986; Dextre Clarke 2001). 
Despite efforts over many years, we still do not have de-
finitive proof  that development and use of  a thesaurus is 
a worthwhile investment. Dextre Clarke (2016) provides 
an account of  the continuing debate. 

The long debate was highlighted at an event run by the 
UK Chapter of  ISKO in February 2015 (see proceedings 
at http://www.iskouk.org/content/great-debate), with a 
subsequent special issue of  Knowledge Organization (v. 43, 
no.3 2016) devoted wholly to questioning the future of  
thesauri. Despite reservations expressed by Hjørland 
(2016), that depiction of  the future makes it clear the con-
text of  KOS use is changing, and the thesaurus evolving 
to occupy new roles and opportunities. Although quanti-
tative proof  of  efficacy may be lacking, there is plenty of  
qualitative evidence of  thesauri prospering and supporting 
users in some key areas of  a changing environment. Modes 
of  evaluation may have to adapt to reflect the new context. 
 
7.0 The future of  thesauri 
 
The thesaurus as conceived by the current national and in-
ternational standards is still based on the assumption “that 
human intellect is usually involved in the selection of  in-
dexing terms and in the selection of  search terms. If  both 
the indexer and the searcher are guided to choose the same 
term for the same concept, then relevant documents will 
be retrieved. This is the main principle underlying thesau-
rus design” (ISO 25964-1, Introduction vi). Nowadays, op-
portunities to apply the thesaurus may shrink because the 

trained indexer and searcher are increasingly scarce. End-
users are largely unaware of  thesauri (this is confirmed, for 
example, by Greenberg (2004)); trained indexers and 
searchers are usually deemed unaffordable. Areas where 
the thesaurus seems most likely to survive and flourish in-
clude: 
 
– Applications where no other IR technology is effective 

(e.g. indexing of  still images) 
– Applications with an income to pay the costs of  index-

ing and thesaurus maintenance (e.g. profitable biblio-
graphic databases) 

– Applications with new benefits to spread the costs over 
more outcomes (e.g., via linked data and/or mapping 
services) 

– Enhanced implementation behind the scenes, so that 
users get the benefits without the discomforts of  look-
up (e.g., with automatic–aided indexing); 

– Evolved or hybrid KOSs, with new characteristics that 
are now in demand (e.g., by incorporation of  domain-
specific relationships). 

 
Examples of  developments like these may be found in the 
special issue of  Knowledge Organization (2016) mentioned 
above and in Shiri (2012). 

Simultaneously as true thesauri still thrive in the types 
of  application just listed, a parallel future may lie in their 
gradual transformation under the banner “taxonomy.” 
This term, long applied to the practice and science of  clas-
sification and especially the Linnaean classification of  bio-
logical organisms, has been widely applied since the 1990s 
to a variety of  KOSs found in electronic media. Applica-
tions include corporate intranets, online retail sales outlets, 
digital libraries, public sector advice websites, as well as dis-
placement of  the thesaurus in some of  its traditional oc-
cupations. White (2016) points to the value of  KO tools 
and techniques in some of  these contexts. 

There’s still little uniformity among the “taxonomies” 
being developed for such applications, which may be sim-
ple heading lists, or may be complex hybrids that combine 
features from thesauri, traditional classification schemes, 
faceted schemes, ontologies and other types of  KOS. In 
comparison with the widespread adoption of  web search 
engines, their value is barely recognized. But there certainly 
is a very large need and opportunity for the principles of  
knowledge organization to be applied towards helping mil-
lions of  workers in the knowledge society to find infor-
mation resources of  all kinds. The names we shall find for 
the emerging hybrid vocabularies are hard to predict, but 
we can safely say that the thesaurus will pass some of  its 
genes into new tools for searching the cyberworld to come.  
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8.0 Further reading 
 
Full details of  the publications in this list may be found in 
the references, listed at the end of  this article. 
 
a) Useful registers of  thesauri (among other types of  KOS) 
may be found in the Basel Register of  Thesauri, Ontolo-
gies & Classifications at www.BARTOC.org and the Tax-
onomy Warehouse at <taxonomywarehouse.com>. The 
latter site also lists relevant events, blogs, publishers and 
links to some associated products such as software. 
 
b) Two guides to thesaurus construction are recom-
mended: 
 
– Aitchison, Jean, Alan Gilchrist and David Bawden 

(2000) Thesaurus construction and use: a practical manual.  
– Broughton, Vanda (2006) Essential thesaurus construction.  
 
The first of  these also carries an extensive bibliography. 
Both guides draw heavily on the then current national and 
international standards for thesauri: ISO 2788, ISO 5964, 
BS8723 and ANSI/NISO Z39.19 (of  which the first three 
have since been withdrawn, superseded by ISO 25964).  
 
c) Specialist software is needed for thesaurus construction 
and maintenance. While ISO 25964-1 and ANSI/NISO 
Z39.19 both advise on the functionality required, see also 
the following article and its list of  references: 
 
– Will, Leonard (2010) “Thesaurus Management Software.”  
 
d) A special issue of  Cataloging & Classification Quarterly 
(Roe and Thomas 2004) was devoted to “The thesaurus: 
review, renaissance and revision,” in which all the articles 
have useful reference lists. Contents include: 
 
– Aitchison and Dextre Clarke (2004) “The thesaurus: a 

historical viewpoint, with a look to the future.”  
– Greenberg (2004) “User comprehension and searching 

with information retrieval thesauri.”  
– Johnson (2004) “Distributed thesaurus web services.”  
– Landry (2004) “Multilingual subject access: the linking 

approach of  MACS.” 
– Lykke Nielsen (2004) “Thesaurus construction: key is-

sues and selected readings.” 
– Owens and Cochrane (2004) “Thesaurus evaluation.”  
– Riesland (2004) “Tools of  the Trade: Vocabulary Man-

agement Software.”  
– Shearer (2004) “A practical exercise in building a The-

saurus.”  
– Thomas (2004) “Teach yourself  thesaurus: Exercises, 

readings, resources.”  

– Will (2004) “Thesaurus consultancy.”  
 
e) A special issue of  Knowledge Organization (v. 43, no. 3 
2016) was devoted to a continuation of  the ISKO-UK de-
bate “This house believes that the traditional thesaurus has 
no place in modern information retrieval.” All the articles 
have useful reference lists. Contents include: 
 
– Dextre Clarke (2016) “Origins and trajectory of  the 

long thesaurus debate.”  
– Dextre Clarke and Vernau (2016a) “Guest editorial: the 

thesaurus debate continues.”  
– Dextre Clarke and Vernau (2016b) “Questions and an-

swers on current developments inspired by the thesau-
rus tradition.” 

– Garcia-Marco (2016) “Enhancing the visibility and rel-
evance of  thesauri in the Web: searching for a hub in 
the linked data environment.”  

– Hjørland (2016) “Does the traditional thesaurus have a 
place in modern information retrieval?”  

– Kempf  and Neubert (2016) “The role of  thesauri in an 
open Web: a case study of  the STW Thesaurus for Eco-
nomics.”  

– MacFarlane (2016) “Knowledge Organisation and its 
role in multimedia information retrieval.”  

– Tudhope and Binding (2016) “Still quite popular after 
all those years - the continued relevance of  the infor-
mation retrieval thesaurus.”  

– White (2016) “The value of  taxonomies, thesauri and 
metadata in enterprise search.”  

 
f) The interest group NKOS (Networked Knowledge Or-
ganization Systems/Services/Structures) runs projects 
and activities enabling all sorts of  KOS as networked in-
teractive information services, especially through the inter-
net. On its website at <nkos.slis.kent.edu> are links to 
many relevant publications and the proceedings of  past 
events. The presentations from the NKOS workshops in 
USA and Europe are especially helpful in pointing to the 
future of  thesauri and other KOSs. For an overview, see 
Tudhope and Lykke Nielsen 2006. 
 
Notes 
 
1.  “Information retrieval” is used here broadly to mean 

“the activity of  obtaining information resources rele-
vant to an information need from one or more collec-
tions of  information resources” (definition adapted 
from Wikipedia). It is not limited to use in systems held 
on computer.  

2.  As explained on the W3C (World Wide Web Consor-
tium) website, “SKOS [Simple Knowledge Organiza-
tion Systems] is an area of  work developing specifica- 
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tions and standards to support the use of  knowledge 
organization systems (KOS) such as thesauri, classifica-
tion schemes, subject heading systems and taxonomies 
within the framework of  the Semantic Web.” A key 
product of  this programme is the SKOS Simple Knowledge 
Organization System Reference (Miles and Bechhofer 2009), 
a common data model for sharing and linking 
knowledge organization systems via the web. Develop-
ment work on this specification took place around the 
same time as the development of  BS 8723 and ISO 
25964, with regular communication between the corre-
sponding teams, so that a high degree of  compatibility 
was achieved. The main difference between them can 
be summarized as follows: While ISO 25964-1 serves as 
a standard for construction of  thesauri, SKOS is a 
standard for publishing thesauri and other types of  
KOS on the web. Likewise, ISO 25964-2 recommends 
the sort of  mappings that can be established between 
one KOS and another; SKOS presents a way of  ex-
pressing these when published to the web. 

The data models of  these two standards are not 
identical, because ISO 25964 must provide for the 
needs of  all sorts of  thesauri (whether for web use or 
for other applications) while SKOS [29] must provide 
for all sorts of  KOS (including classification schemes 
and many others that do not comply with ISO 25964). 
Good alignment between the two made possible a set 
of  correspondences <ISO25964-SKOSXL-MADS-
2013-12-11.pdf> between components of  the data 
models, developed by the same teams of  authors. 
Where the basic SKOS data model lacked a construct 
corresponding to a feature of  the ISO 25964 model, the 
SKOS-XL <www.w3.org/TR/skos-reference/skos-xl. 
html> model was used, supplemented by additional 
proposals where necessary. Care was taken to avoid in-
compatibility with another project to align SKOS with 
MADS www.loc.gov/standards/mads/. Based on the 
documented correspondence table, an RDF schema 
that provides a machine-readable version for these 
mappings as well as for the elements from the ISO 
25964 model was developed and made available at 
http://purl.org/iso25964/skos-thes. At the time of  
writing (July 2017), this latter site is unavailable but 
work is in hand to restore it. More background on all 
the above developments is provided at <www. 
niso.org/schemas/iso25964/#skos>. 

It should be noted that exploitation of  these interop-
erability standards and opportunities demands skill and 
attention to detail. Some practical examples and cau-
tionary tales are provided in De Smedt (2012) and Lin-
denthal (2012). 

3.  The American standard ANSI/NISO Z39.19 and the 
International standard ISO 25964 are broadly aligned. 
Here are some key points of  similarity or difference: 

 
– The latest version of  Z39.19 is a single document, is-

sued in 2005 and reaffirmed in 2010; whereas ISO 
25964 is a two-part standard, of  which the first part 
(ISO 25964-1) was issued in 2011 and confirmed in 
2017 while the second (ISO 25964-2) was issued in 
2013. 

– The scope of  Z39.19 is broadly comparable with that 
of  ISO 25964-1, but Z39.19 covers several types of  
monolingual controlled vocabulary—lists of  controlled 
terms, synonym rings, taxonomies and thesauri—while 
ISO 25964-1 deals only with thesauri, both monolin-
gual and multilingual. 

– ISO 25964-1 provides a data model but Z39.19 does 
not 

– The whole of  ISO 25964-2 (ninety-nine pages) deals 
with interoperability between thesauri and other types 
of  KOS, including classification schemes, taxonomies, 
subject heading schemes, ontologies, terminologies, 
name authority lists and synonym rings. The treatment 
of  interoperability in Z39.19 is contained in one clause 
of  eight pages (plus a five-page appendix), in which 
multilingual thesauri are treated as a special case of  in-
teroperability. 

– Z39.19 may be downloaded free of  charge from the 
NISO website, whereas each part of  ISO 25964 cur-
rently (2017) costs 198 Swiss francs, from the ISO store. 

 
 In view of  the relatively wider scope of  ISO 25964 in 

respect of  thesauri, including in-depth treatment of  in-
teroperability and provision of  a data model, it has been 
referenced more often than Z39.19 in this article. 
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