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The convertibility of ordering systems such as thesauri and 
classification schemes have been investigated for many years. 
The focus has so far been more on thesauri than on classification 
schemes. Classification schemes too could differ from one 
anotherin several ways: in their stmctural, semantic, lexical and 
notational features. These incompatibilities make multiple 
catalog search difficult for the users. The Dewey Decimal 
Classification is onc ofthe widely used schemes worldwide that 
encompasses all of knowledge whereas the Mathematics Sub­
ject Classification scheme published by the American Math­
ematical Society is a special classification schemc that is used 
in several AMS publications, notably the Mathematics Rcview. 
An interface that enables mathematicians to access library 
collections organized with the Dewey Decimal Classification, 
using the AMS scheme as an interface will certainly be useful. 
This papcr suggcsts a prototype expert systcm interface to map 
the MSC scheme on to the mathematics (510 schedule of 
DDC20 and presents the work done so far towards this end. 
Compares the two schemes and discllsses the mapping strate­
gies/rules developed and the features of the prototype expert 
system design. (Authors) 

1. Introduction 

The convertibility of ordering systems, such as classi­
fication schemes and thcsauri have been investigated for 
many ycars. The focus has so far been more on thesauri 
than on classification schemes. Several methods have 
bcen adopted for combining thesauri, of which the most 
common are mentioned here. 

I) Linking domain specific thesauri with a parent 
umbrella thesaurus. The parent thesaurus contains all 
terms, and the more specific thesauri draw subsets of 
terms from it. This is similar to a combining approach used 
by classification schemes; general classification schemes 
extend over all of knowledge, and detailed specialized 
schedules are developed for diffcrent disciplines within 
their structural framework. 

2) Translating terms from the form of one thesaurus to 
another by means of an intermcdiate neutral language, 
called a "switching language" or "intermediate lexicon." 
The terms from the source language are converted to the 
switching language, and then translated to the target 
language. Neville ( 1 970) proposed that a unique code 
number be assigned to every concept in a subject field, as 
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a means of switching terms in one thesaurus to those in 
another. 

The VSS system developed at the Baltelle Memorial 
Laboratories is an important landmark. It contains over a 
million terms, from 1 5  vocabularies, divided into four 
modules: physical sciences, life sciences, business and 
social sciences. It enables the user to choose the appropri­
ate database to his query, and translates the search state­
ment into the vocabulary of which cvcrdatabase is searched 
(Chamis, 1991). Another example is the UMLS, the 
Unified Medical Language System (Tuttle, 1 989, 1990, 
1992). It is a system developed at the National Library of 
Mediciue (NLM), to reconcile the various biomedical 
vocabularies and classification systems. These systems 
were integrated into a metathesaurus of concepts, which 
constitutes the source or foundation of UMLS. UMLS 
itself is a browsable machine readable reference tool, 
containing words with their definitions and synonyms, 
their hierarchical and associative relationships, and their 
occurrance in databases a number of times. 

Like thesauri, classification schemes too may differ 
from one another in several ways: in their structural, 
semantic and lexical featurcs. They may cover different 
subject domains, and even those of the same domain may 
differ in their scope and coverage. They may have seman­
tic differences that are caused by variations in conceptual 
structuring. Levels of specificity may vary betwecn 
schemes. One may find "Trees" to be specific enough, 
while another may list individual species. The terminol­
ogy used may differ too. One may use technical terms and 
the other layman's vocabulary. Differences may also arise 
due to syntactic features, such as the word order of terms; 
lexical differences such as variation in spelling, noun or 
verb form etc. 
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In summary, the incompatibilities that occur at struc­
tural, conccptual and terminological levels make a multi­
ple catalog search impossible. The users are burdened 
having to learn unfamiliar classification scheme features 
in order to efficiently scarch catalogs and databases. 
There are a few general schemes that cover all of know 1-
edge of which the Dewey Decimal Classification (DDC), 
and the Library of Congress Classification (LCC) are 
widely used in American libraries. These are also used in 
the MARC records. Besides the general schemes there are 
also several specialized schcmcs devoted to a specific 
discipline or to a group of disciplines. The Mathematics 
Subject Classification scheme published by the American 
Mathematical Society is one such scheme. The purpose of 
this paper is to analyze thc MSC classification scheme and 
thc mathematics schedule of the Dewey Decimal Classi­
fication scheme and develop mapping strategies for a 
prototype expert system that would take user input of 
MSC numbers and output either cquivalcnt DDC numbers 
where possible or recommend broader, narrower or coor­
dinate DDC classcs. !t also describes the features of 
Cxpcrt, the expert system shell that lends itself to classi­
fication mapping. 

2. TheAMS Mathematics Subject Classification (MSC) 
Scheme 

The MSC scheme is a pragmatic one based upon the 
current literature of mathematics published in the profcs­
sional journals. It is a specialized scheme with a primaty 
focus on math while all other disciplines are peripheral. 
The papers in Mathematical Reviews and other publica­
tions ofthe American Mathematical Society arc classified 
with this scheme. Thus it is used for classification of 
surrogates as opposed to physical documents. 

Bartle observed years ago that "this system has no 
resemblance to either the Dewey or the Library of Con­
gress system, partly because it is right up-to-date, parlly 
because it was made by the mathematicians, partly be­
cause it is designed for papers not for books, and partly 
because it does not take into consideration many problems 
that a library classification must consider" (Bartle,l960). 

Thc AMS 1 99 1  Mathematics Subject Classification 
scheme is divided into 94 broad classes. !thas thrcc levels 
of division: the class, subclass and a further specific 
subclass. However it is not altogether hierarchical. The 
notation employs a two-digit number for the main class, 
followed by a lctteranda two-digitnumberforthe specific 
subclass c.g., 

Main Class 
Computer Science 

Subclass 
Theory of computing 

Specific subclass 
VLSJ algorithms 

Math bibliographers in acadcmic libraries will agree 
that mathematicians arc more familiar and comfortable 

with the MSC scheme than with a general scheme like thc 
DDC. Their familiarity stems from its use in several ofthe 
MSC publications, notably the Mathematics Review. With 
the proliferation of online catalogs and the possibility of 
access via the Internet, the bibliographic world has come 
to the scholar's desktop. An interface that enables math­
ematicians to access library collections using the MSC 
classification scheme as an interface will certainly be very 
helpful. 

This paper suggests an expert system interface that 
maps the MSC scheme on to the mathematics (510) 
schedule of DDC20 to facilitate access to mathematics 
collections in libraries. It is still in the initial phase of 
development and this paper presents preliminary work 
done in that direction. Unlike the MSC scheme DDC is 
used to classify books and documents. DDC is a hierarchi­
cally structured scheme with divisions into ten subclasses 
at each level. The hierarchical notation consists of arabic 
numerals with decimals. 

Both schemes cover the traditionally-accepted divi­
sions of mathematics, familiar to both layman and math­
ematician alike, such as algebra, analysis, geometty etc. 
Superficially there seems to be some similarity in the 
organization of the MSC scheme and DDC in that the 
traditional divisions of mathematics are covered. MSC 
however is far more detailed and covers newer areas of 
mathematics. Figure 1 presents the sections in the MSC 
scheme and corresponding divisions in the DDC. 

MSC Classification 

(00-0 1) General (mathematics) 
(02-04) Logic and Foundations 

DDC20 

510 Mathematics(Gcncral) 
5 1 1  Generalities (covers 

Logic) 
(05-22) Algebra 5 1 2  Algcbra 
(26-49) Analysi 5 1 5  Analysis 
(51-53) Geometry 5 1 6  Geometry 
(54-57) Topology 5 14  Topology 
(60-62) Probability and Statistics 519  Probability and applied 

mathematics 
(65-94) Applied mathematics 

Figure 1: Structure of lvfSC classification and DDC20 

There is similarity in the divisions of mathematics 
covered by both schcmes with the cxception of arithmetic 
(513) in DDC which is omitted in the MSC scheme. 
Besides, the latter lays greater emphasis on applied math­
ematics. Since they were designed for different purposes 
they differ in their level of specificity and thcir emphasis. 

3. Mapping Strategies 

The two schemes were analyzed and the following 
mapping strategies were identified. The mapping rules are 
derived for each of these types. 

1 )  Exact matches: 

These are instances where the MSC scheme has an 
exact corresponding numbcr in DDC at the same level of 

142 Know!. Org. 22(1 995)No.3/4 
HcmaJata Iyer/Mark Giguere: Expert System to Map Mathematics Classificatory Structures 

https://doi.org/10.5771/0943-7444-1995-3-4-141 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-1995-3-4-141
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


specificity and involves direct mapping, for example, 

55-XX Algebraic topology 
57-XX Manifolds 
46B-XX Banach spaccs 
62J-xx Markov proccss 

514.2 
5 1 6.07 
5 15.732 
519.287 

(Do not match at the same level of specificity but both 
the schemes have stochastic process as their broader class) 

2) Specific to general: 

(see also cyclic mapping strategies) 

MSC numbers are worked into greater level of detail 
and often there arc no corresponding DDC numbers for 
the concepts. Such numbers are mapped to a broader class, 
for example: 

5 l Axx and 5 1 Bxx are linear incidence geometry and non-linear 
incidence geometry respectively. These concepts are not repre­
sented in DDC although the broader class 51 6.12, incidence 
geometry occurs in the scheme. Therefore when the user inputs 
the specific phrase "linear incidence geometry", it is matched 
with the broader class incidence geometry in DDC. Once again 
it looks for the corresponding broad class in the MSC scheme 
and finds no match. It then moves another level up in the 
hierarchy and maps the section on geometry 51-xx, which is 
further mapped to the corresponding DDC number 5 16. Such 
iterative nesting of rules might have been more effective and 
less complcx ifboth thc schemes wcre strictly hierarchic in their 
structure. Howcver MSC scheme is not indced so. The immedi­
ate broad class for linear incidence geometty is geometry in 
MSC which whcn mapped would include all its subsets. This 
would retrieve material irrclevant to thc user's initial request. 
Thercfore in instances where cyclic mapping is activated it is 
necessary to set an upperlink threshold at which correspondence 
matching would stop. 

3) General to specific: 

The MSC number is general whereas the correspond­
ing concept is assigned a more specific number in DDC 
hierarchy, for example: 

53Cxx Global differential geometry 5 16.362 

In such instances the subdivisions of 53Cxx are also 
mapped on to 5 1 6.362. 

4) Many to one: 

Some subclasses in the MSC scheme are distributed in 
several places as subdivisions of different classes, whereas 
in DDC they occur in just one class. This can be illustrated 
by the following example: 

Queuing theory: MSC has classified Queuing theory in threc 
different classes, namely, 90B22 management and operations 
research; 60K25 probability and stochastic process; and 68M20 
computer science. These multiple occurrences are mapped to 
the single DDC number 5 19.62 in the class probability and 
applied mathematics. 

5) Cyclic mapping strategies: 
53A45 Vector and Tensor analysis 5 1 5.63. The DDC number 
has a broader scope since it represents not only vector and tensor 
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analysis butspinoranalysis too. Therefore as a second step in the 
process, the number for spinor analysis 53A50 in the MSC 
scheme is also mapped on to 5 1 5.63. 

6) No motches: 

a) This is true especially in the applied mathematics 
class whichis very extensively treated in MSC. A concept 
may occur in many ofthe applied classes in MSC whereas 
DDC may not provide a specific position. If there is a 
broad class in DDC close to any of the corresponding 
MSC classes it is mapped onto it. An example of this 
would be: Mathematical linguistics which has three posi­
tions where it is classed in MSC; 68S05 in computer 
science; 03B65 in logic and natural languages; 92K20 
linguistics. DDC has no exact match and is mapped to 
5 1 1 .3 ,  mathematical logic that corrcsponds with 03 seg­
ment of the MSC number 03B65. 

b) In some instances however there are absolutely no 
matches in DDC. 

7) Specific and brood class mapping: 

The following threc primary divisions of topology 
occur in both schemes though they may not be named as 
such: 

General topology 54 (MSC) 
Algebraic topology 55 (MSC) 
Differential topology 57 (MSC) 

514.3 (DDC) 
514.2 (DDC) 
514.7 (DDC) 

The case in point is homotopy and it occurs in 55 and 
57 classes in MSC. 

55Pxx Homotopy theory 5 14.24; 
57QIO Simple homotopy type 514.7 (broad class analytical 

topology) 

The following section examines how these mapping 
strategies can be represented in an object-oriented, frame­
based analysis for implementation in the expert system 
shell software. 

5. Prototype Design 

The CxPert Shell CxPert is a commercially available, 
rule-based expert system shell that operates on a PC 
platform which supports a C programming environment. 
By using any text editor to write rules in an easily under­
stood knowledge representation language [KRL] syntax, 
and using software modules to create "push & click" 
windowed user intcrface, the shell translates the knowl­
edge base into C source code that can be compiled and 
linked to standard C libraries so as to produce an execut­
able application. Operating under a frame-based schema, 
the inference engine is able to support both forward and 
backward chaining in the inference of problem solutions. 
As is particularly applicable in this suggested prototype 
application, the software is also capable of supporting 

"hooks" to external databases (i.e., in this case, the nota­
tion and controlled vocabulary of both thc MSC and DDC 
classification systems). 
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6. Suggested Frame Implementation 

Typical expert system shclls are predicated on the 
identification of objects termed "frames", that may pos­
sess identifying pieces of characteristic information tenned 

"slots." The objects that have been identified as frames in 
this implementation were done so according to the object 
management technique [OMT] (Rumbaugh et al 1991). 
An object can be thought of as an application-domain 
concept that can be uniquely identified on the basis of its 
inherent identity. This identity is dctcrmined by an 
object's attributes and its operations. For the remainder of 
this discussion, object and frame can be considered inter­
changeable. In the proposcd CxPert prototype implement, 
two frames will be defined, thc initial MSC term-frame 
and the destination DDC term-frame. The slots character­
izing each of these frames will represent appropriate 
pieces of the notation and the accompanying class de­
scription terminology. Thus thc MSC term-frame 20KI2 
represents the notation "DIm sequences". The following 
illustrates the correspondence between slots and notation: 

slot: supcrclass 20 
slot: class K 
slot: subclass 12. 

Figure 2 displays an OMTmethodology representation 
of the objects MSC term and DDC tcrm and their corre­
sponding operations. Each frame object, represented as 
boxes according to OMT methodology, consists of an 
object name, located at the top ofthe box, objcct attributes 
(slots in a frame-based implementation) listed below, and 
inherent object operations at the bottom. Because of the 
simplicity of this implementation, both the initial and 
destination frames can be thought of as generalized sub­
classes of the superclass Term, which possesses vocabu­
lary/notation pair attributes. The operations associated 
with this superclass, which also apply to each of the 
generalized subclasses, allows for the modification of 
each of the individual classification systems, via the 
addition, deletion, or editing of various vocabulary/nota­
tion pairs. The only way in which these subclasses differ 
from one another is in their operations. On the basis of 
shared common vocabulalY, an MSC term may map to a 
corresponding DDC term (i.e., the MSC term-operation 
"Map fOlward"), or vice versa (Le., the DDC term opera­
tion "Map backward"). 

Thecardinality and optionality ofinteraetions between 
the objects serve to embody the mapping strategics idcn­
tified in earlier sections. The possibility of zero or many 
to zero or many forward and backward mapping relation­
ships provides for the realization of strategies: ( 1)  Exact 
matches, (4) Many to one, (5) Cyclic, (6) No matches. The 
optional recursive mapping operations within a particular 
system allow for the realization of cyclic mapping strate­
gies (2) Specific to gencral and (3) Gcneral to spccific. 

It should be evident that these categories of mapping 
strategies are not mutually exclusive, but rather, illustra­
tive of the associations 'indicated in Figure 2. Consider, for 
instance, the example given for exact matches (see Map-

TERM 

Common VOCabulary 
Notation 

Add 
Ootetr. ll:':dit 

A 
1- I 

MSC TERM DDC TERM 

10---
Map fOlwald Ma;.> ba(;k<Nard 
Ma!=l recUisive � M�p (Oct/fsi'le 

r] 

{J "" Optional IE'cllfsi'!9 NT, BT, 
_ or RT mappil\!) operations 

r == Zero 01 rnore:Zero or mora 
fOfwardlbaddng rn,>pping opeu,tlons 

Fig.2: Object�orientedframe analysis using UMr methodology 
(Rumbaugh e/ al. 1991) 

ping Strategies - I),  in which mappings occur at differing 
levels of specificity. This is in part due to thc fact that 
concept linkages occur as explicit pairings in MSC, the 
vocabulary chosen for matching purposes can come from 
a variety of places on the DDC term side of the system 
(e.g., heading, scope notes, insttuetions). 

Another example of the overlap of the cited mapping 
strategies can be found in the examples (for examples for 
cyclic mapping see Mapping Strategies - 5). In this exam­
pIc of inter-systcm, interclass recursion, the MSC nota­
tion 53A45 maps to the morc general DDC class 5 15.63 
using an exact mapping strategy, but includes an addi­
tional general-to-specific recursive mapping strategy it­
eration, 

Similarly, the example in the Many-to-one mapping 
strategy (see Mapping Strategies - 4) illustrates an in­
stance of inter-system, inter-class recursion, due to the 
occurrence of the concept "queueing theory" in three 
different classes ofthc MSC. Hypotheticallywhen the end 
user inputs the MSC number 68M20 that belongs to the 
class computer science, the corresponding DDC number 
5 1 9.62 is output, which belongs to thc class probability. 
Since the main classes do not match, inter-system inter­
class recursion looks for other occurrences of queueing 
theory back again in the MSC scheme and thus maps two 
other class occurrences. 

7. Basic Rule Structure 

The basic sttucture ofthe KRL rules in this implemen­
tation will be derived from the mapping strategies de­
scribed in the preceding Mapping Strategies section. Based 
on appropriate user input, these rules would initiate text 
retrievals of notation and descriptors from the appropriate 
database oftenns (See hooks under "Special Features"). 
The reason the rules in this sort of implementation can be 
so simplistic is that the majority of the inteIlcctual effort 
is already embodied in the organization of both classifica­
tion systems. 
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It should be noted that the shell allows for nesting of 
rules, hence, if the end user inputs a complete (Le., full 
notational specificity mapping at the class level) the 
MSC-term for which there is no direct mapping, rule­
nesting will allow the search engine to reiterate the proc­
ess, operating on the next highest level of notational 
complexity. This typc of rule cycling would potentially 
allow the inference engine to recommend broad-class 
DDe term-notations via an advice function (Sec "Special 
Features" section). Note that complete specificity in the 
input notation is not required by the system, thus allowing 
the end user the ability to "browse" other less-notationally­
specific options when confronted with an MSC-term 
entry that produces no results' or advice. 

The rule-nesting capability, when combined with the 
inference engine's backward chaining abilities, also pro­
vides additional capabilities for recommending alternate 
output notations to the enduser. Imagine, for example, the 
following scenario: 

The user inputs a complete MSC term (i.e., specific to 
the subclass level) that has no direct mapping to a DDC­
tenn. The nesting of rules then broadens the mapping to 
a class level, at which level a mapping to a DDC-term is 
found. This DDC-term collocation is also pointed to by 
another, more general MSC class or superclass which also 
points to a second DDC point of collocation. The back­
ward chaining abilities of the inference engine would 
allow movement back from the DDC term that results 
from the rule's first iteration, to a new MSC term, that 
might connect to another part ofthe DDC notation. In this 
way, it would also be possible for the system to recom­
mend coordinate relations to the DDC term, on the output­
side of the application. 

8. Special CxPert Features 

There are several "canned" capabilities embodied in 
the CxPert shell that make it particularly applicable to the 
development of the prototype described above. The 
primary special feature ofthc software that will be used in 
the design ofthis prototype is its "HyperWindows" mod­
ule development environment. This module of the soft­
ware allows for the construction of pop-up "point & click" 
window boxes that will serve as the primary interface for 
the prototype end user. These windows will be based on 
the frame implementation discussed in the previous sec­
tion. 

The second major feature of the software used in this 
prototype is the ability to implcment "hooks" to external 
databases. The IN TEXT formatting function allows the 
inference engine, via the implemented knowledge base, to 
access external textfiles stored in either a flat file or 
database record stmcture. 

The implementation of rules in KRL provides several 
methods for representing the, certainty of various deci­
sions made by the inference engine. The differing degrees 
of specificity that exist between MSC and DDC fre­
quently results in mismatches between points of colloca-
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tion. While general-to-specific collocation mismatches 
might not be problematic, specific-to-general mismatches 
may introduce errors into the recommendation made by 
the system. It is for this reason, as well as the previously 
discussed potential for rules to "cycle" between MSC and 
DDC, thatKRL's ability to incorporate certainty factors in 
the recommendation made by the inference engine is 
particularly attractive, as it allows for a mechanism to 
communicate this uncertainty to the end user. 

One important capability of this shell is its streamlined 
capability to develop online consultation systems that can 
assist the end user during the use ofthe system. In addition 
to the previously mentioned HyperWindows module to 
create user consultation windows, there are several hot 
kcys (i.e., FI - F-12) that can be softwired into functions 
supported by the shell. These include an EXPLAIN 
function (to provide an opportunity to explain an infer­
ence made by the engine ofthc shell), a WHY function (to 
provide reasons why a particular data query was made of 
the enduser by the system), a HELP function, and an 
ERROR function. 

It should be noted that an end user evaluation of a 
prototype interface will be collected in the testing of the 
prototype so as to provide for enhancements in future 
prototype designs (See the following section). 

9. Hypothetical System Operation 

The user inputs the attributes of the MSC slots. The 
system maps forward for a corresponding DDC match. If 
an exact match is not found it strips the user input MSC 
number ofthe digits on the right to the subclass level and 
class levels and again maps forward for a match with the 
DDC number. Within this overall operational strategy is 
built in iterative and recursive mapping as indicated in the 
preceding sections. It should also be possible to create a 
transactional log of the expansion of interaction; this 
would allow for expansion of the rule base by automati­
cally extracting end user expertise in cases where the 
expert system was not able to make a DDC class recom­
mendation (i.e., what DDC classes did the OPAC retrieve 
from). 

10. Proposed Prototype Testing Experimental Design. 
Research Hypothesis 

When considering a rule-based expert system whose 
knowledge base is constructed by describing "mapping 
relationships" between similar classes in the two classifi­
cation systems, if exact matches in class description 
terminology occur. For example, the subject caption "pro­
jective geometry" is the exact description of the MSC 
facet 53A20 and the DDC facet 5 1 6.5., it should be 
possible to exploit these instances of 'classification sys­
tems' collocation, in conjunction with 'the hierarchical 
force embodied in the internal structures of both MSC and 
DDC to recommend broader or narrower terms/numbers 
that could be used to modify online retrieval strategies. 

145 
J-Jemalata Iycr/Mark Giguere: Expert System to Map Mathematics Classificatory Structures 

https://doi.org/10.5771/0943-7444-1995-3-4-141 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-1995-3-4-141
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


Based on this theoretical expectation, the research 
hypothesis for the testing of the envisioned prototype 
system is stated as follows: an expert system, of the type 
described, when used in conjunction with a research 
library's online public access catalog [OPAC], would 
allow patrons using the mathematics portion ofthe collec­
tion to construct online search strategies of higher re­
trieval efficiency as measured by precision. Precision is 
defined as: (# of relevant retrieved items)/(# of items 
retrieved) (Cleverdon 1970). 

11 .  Methodology 

A two'part, multi-method, experimental methodology 
is proposed in the evaluation of the aforementioned re­
search hypothesis. The first portion of the methodology 
attempts to evaluate the accuracy of the prototype's per­
formance, while the second portion addresses the value of 
the prototype as a tool for enhancing the efficiency of 
online search strategies. Clearly, accurate functioning of 
the expert system is a necessary prerequisite for testing of 
the primary research hypothesis, and this will be dis­
cussed first. 

Part I: Evaluation of Accuracy of Prototype Performance 

This portion of the methodology addresses an experi­
mental design for addressing the accuracy of the expert 
system's performance. The variable to be operationalized, 
accuracy of system perfonnance, will be defined as "per­
formance of the system that is in agreement with human 
experts." 

Towards this end, a sample of bibliographic items that 
have been classified under both systems will be used to 
address this issue of accurate expert system performance. 
Selection of this "faux" collection (N=100) will proceed 
according to the following process. Items will be ran­
domly selected, on the basis of sequential accession num­
bers, from the most recent annual contents of Mathematics 
Review (i.e., these items have necessarily been classified 
under MSC). It should then be possible to constmct a 
search strategy that compares these randomly selected 
items with items found in OCLC's national bibliographic 
database. Items that are found to possess matches in the 
OCLC database can then be checked to see if they have 
been additionally catalogued under DDC via the presence 
of appropriate cataloguing content in field tag 082. Items 
found to possess additional DDC cataloguing will be 
selected for membership in the faux collection. 

Having assembled a faux collection for system testing 
purposes, this portion ofthe experimental design will then 
consist of supplying the expert system prototype with the 
MSC-classification numbers for those items, and compar­
ing the recommended DDC output of the system with the 
DDC cataloguing contained in the corresponding OCLC 
record. It is anticipated that differences in the level of 
precision between the two systems will greatly skew the 
potential for exact matches 

'
in descriptive terminology. 

For example, the MSC subclass 20](12 (i.e., "Ulm se-

quenees") has no direct matches in DDC. The MSC 
hierarchical class superstructure related to this subclass is 
as follows: 

Class 
Subclass 
Specific subclass 

20-XX <,Jroup theory & generalizations 
20Kxx Abelian groups 
20Kl 2  Ulm sequences. 

While a direct terminology match with DDC docs not 
exist at the specific subclass level, one does exist at the 
subclass level, with MSC class 20Kxx mapping to DDC 
class 5 12.2 (i.e., "Abelian groups" appears in the scope 
notes of the DDC-subclass "Group and group theories"). 
Therefore, if the MSC number 20K12 was input to the 
expert system, and the prototype output DDC number 
5 12.2, this output would be interpreted as being techni­
cally correct for evaluation purposes, albeit to lesser 
degree of specificity. With this in mind, the accuracy of 
the expert system's mappings will be evaluated at the 
class, subclass, and specific subclass levels. The accuracy 
of system performance at these levels of classification 
hierarchy will provide baseline data that will serve to 
modify the outcomes of the second portion of the de­
scribed methodology. 

Part II: Evaluation of Prototype Use on Search Strat­
egy Effectiveness 

The second portion of the experimental design in­
volves testing the effect that simultaneous use of the 
expert system with a research librmy OPAC has on the 
retrieval efficiency of end user constructed search strate­
gies. The variable to be operationalized in portion of the 
methodology include: 

relevance - an end user defined measure of how well a 
retrieved item fill a particularinfonnationneed(so as to be 
used in comparative precision calculations), and partici­
pant self-characterization self-description of experiment 
participant character traits regarding their level offamili­
arity with mathematics, MSC classification, and the for­
mulation on OPAC search strategies. The sample of 
experiment participants (N=15,20) will be a_ purposive 
sample of DDC organized, research library patrons cl1O­
sen on the basis oftheir circulation characteristics. Poten­
tial sites for library testing include the New York State 
Library (i.e., the 20th largest research library in the United 
States according to ARL) or the Folsom Library at the 
Rensselaer Polytechnic Institute. 

12. Conclusion 

The widespread development of microcomputer-based, 
commercial expert system shells has provided 
classificationists with the ability to create, via the use of 
limited knowledge bases (i.e., in this instance, the use of 
collocated controlled vocabulary), prototype systems by 
which the inductive reasoning abilities of the software's 
search engine is able to exploit thc hierarchical force 
inherent in faceted,classification systems. This discussion 
lays the groundwork for the development and testing of 
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such a rudimentaIY classification mapping application. 
The application of such a system must be viewed in the 

context ofascenario whereby a user has already identified 
a relevant document that has been classified under MSC. 
The MSC class number of that item would then be input 
into the prototype so as to recommend other DDC classes 
that might containrelevant materials. The ultimate benefit 
of such a system would lie in its use as an auxiliary device 
by patrons constmcting search strategies on a research 
library's OPAC. It is believed that such an application 
will enhance end user access to specialized materials by 
providing a relatively transparent, artificially intelligent 
interface to unfamiliar classification systems. 
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