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~RCAVIZATION OF KMOWLEDGE AMD TNFORMATION LLT: IEVAL,

(Ghiose and Dlawle)

cecausz of :he advent of computers and their aliost unlimited
caxabiiities of inforination processing, we want Co design & tieory
and a syster of arranzement of information relzsvant for manmagement
so that inforration ratrjeval for the users is optimal, NMost of
such existing systems classify inforvation imto rutually exclusive
classes correcponding to th: “raditiomal orgenization or classzifi-
cation of knowledze, like arts, science, engineering, rpzdicine, The
interdisciplinary devsliopment of knowled;e has made the tracitional
organization of lmowledge into rutually exclusive subjects or diseci-
plines obsolete, Subjects like biouliysics and bioensginesring show
how easily the boundaries of subjects ar:z crossed) Sometimes soue
isolate jideas becowe frll fledgeo suljects, like ranagevent, develop-
ment studizz, policy sciences, Ranganathan!s facet concept of a
subject, as a train of fundawental chara:teristics such that any
other charzactaristic is expressible as a joining or linking of the
fundamental characterigtics, rerained restrictad to bitliographic
classification, {.e., &rrangerent of docu: ents in the library, The
focus of our rzsearch is to desisn 3 system of non-bibliographic
classification of knowlesdge directed towards the information rztrieval
needs of the users, HResearches in this type of ncn~bibliographic
classification are being c:irried out in different parts of the world

to lead towards a new philosophy of orgarization of knowledge.

Development of & computer system corresponding to this ctheory
for the inforwation stored at Vikram 3arathai Library would be a long
term project, and involve continuai updating., In order to devzlop a
compiter system, keeping in visw the constraints of corputer limita-
tions, financial resources, and tle time, we would iike to restrict

our projact to one functional arca of managerment, i,e,, marketing,
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However our theory would be so general that the general system of
notation would be independent of feasible computer systems, and can

be mperated manually.

4 classification of the universe nf kmowledge, technically
known as the organization of knowledge, was developed even im the
ancient times. Aristotle's basic classification influenced
arganizawlon of knowledge during the midile ages. Although Leitniz
15 also indebted to it in some way, he mndified it, seeing how the
faculties nf universities of his time were organigsed. The universe
of knowledge iwas divideA into mutually exclusive classes, because
it was felt that certain foms of khowledge had nothing in common
with other forms of knowledge. Thus Bacon's division of knowledge
into History, Literature, Philosophy, was based on the understanding
that the nature of knowledge in each of the classes is different
from one another, BKEach of the classes correspond to a particular
faculty of human mind i.e. memory; reason, imaginationm. Thus accord-
ing to Baeon, "History" is knowledgé of facts corresponding to the
faculty of the mind - memory, Literature is knowledge of creation
of man's imagination, Philosophy guided by reason encompassed a
wvide range of subjects including Law, Political Science, Mathematics,
Logic, ete. Hatural Science was included in Philosophy because of
jts mational approach in the method of observations, experiementatioms,
and generalizations by inductive logic. That Bagon's classification
was tno broad, and certain subjects within such broad classes, should
be independent classes, was felt by one of his French cont empe raries
Naude! who gave the classificationl : (i) Theology, (ii) Medicine,
(1i1) Jurisprudence, (iv) History, (v) Philosophy, {(vi) Mathematiecs,
and (vii) Pnlite (Belle) Literature. In this scheme Mathematics,

Jurisprudence and Literature are recognised as independent disciplines.



Library classification systems which are in use today 1ik -,
Dewey Decimal Classification (DC), Universal Decimal Classificatzon
(UDC), Librery of Congress Classification (LC), Bibliographic
Classification (3C) are based en the theories of organization of
knowledge developed during the 19th century., These theories accepted
the traditienal idea of dividing the universe »f knowledge into
mutually exclusive classes, Because of rapid development of sclence
and technology, the problem was te determine the classes and thelir
sub-clagsses (4o determine the generic and specific) of a particular
field of knowledge satisfying the specialists. The subjects within
a c¢lags should be homogeneous, These theories tried to solve such

problems.

The arrangement of documents én the shelves in a librarxy
is according to main subjects, where documents of subsubjects are
put together, A corresponding notation system for the documents

'is developed which determine the location of the documents. This
gort of classification of the Infommation stored in a library is
teuhnically known as bibliographlé classification (3, p. 365),

because the primary objective of such a classification is to
distinguish the location of documents within the library. The

L)
following extract from UDC classification will mske this clear,

6 Applied science

62 kngineering

624 Civil engineering

624.1 Subst micture

624,153 Barthwork

6244131 30il mechanics

624,131.4 30il properties
624,131,43 Physical properties
624,131,439 Tensile properties

624.1531,439.4 Compressive strength
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If one is searching for information on "Compressive strength of soils”,
then first of all it is necessary to know %o which main class it belongs. .
Once the main class is jdeatified as "Civil Engineering® one has to
follow through the subsclasses of “Subbstxuctures",-"Earthwork“, 1301l
mechanics", ......etc, to find “Compres-ive strength of soila®., The
decimal notation reflects the structure of subelasses within subclasses.
Thus 624,131,439 represents a class which is included in the class
represented by 624.131,43 whieh again 1s included in $24.131.4 and so

on,

The above system of classification assumes however that each
particular topic can be considered as a subtople of 2 more general
tople which apain can be considered as a subtopic of a more general
topic and so on until one reaches the main subject. The problem of
classification however is not so simple. The philosophieal and
linguistic problems which arise in connection with classification
of knowledge have been clearly shown in the article of Klchmond
(3,pp. 364-365) . 4ivendix 4 Sometime it is diffioult to decide
what is the main topic and what is & subtopic of it, For example one
would nomally consider "the concept of limit# as a subtopic of the
main topic "Caloulus”. On the other hand if one considers the abstract
concept of limit in temms of topological spaces 0alculug? can be

considered as a subtopic of “the concept of limit®,

Another problem arises when a concept is related signifi-
cantly to mre than one concept, though to none of them in the
relationship of genus and sp=cies; i.e. general and specific, Consider
for example the relationship of agvertisement® to 3profit", Yattitude?,
fproduct ¥, "ethics”, The inadequancy of "genus-species" relatiomship

as a basis for library classification, commensurate with the modern
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development of knowledge, was felt even in the nineteenth century,
powever the first systematic attempt to develop a new sﬁstem of

library classification was made by Ranganathan in 1925 who introdueed
the concept of facet an:lysis. Wherzas in the earlier enumerative
sysfems the principal of classification of a subject is based on
Aristotle's notion of gems~differentia-species, facet analysis is

based on breaking up a subject into certsin number of terms which

can be considered as the "categories" of the subject, and then

building up the subject by limking and joining t'ese terms, like one
assembles the different parts of a mechano set to construct a structure.
Consider for example the tojic "treatment of lungs tubercolosis by
X-ray" in Medicine. The informiticn relevant to this topic eannot be
found out from a library which hes an ernumerative system of classi-
fication. "Tubercolosis'" would occur as a subtopic of "Iroblem
(Diseases)", but then "treatment by X-ray" would not be considered

as a subtopic of "Tubercolosis". By facet analysis if one considers
"Problem (Diseases)", "Handling (Treatment )", "Organ (%arts of the
Human Body)" as three categories of Medicine, then the information
relevant to "treatment of lungs tubercolosis by X-ray'" can be
represented as 'Medicine (Lungs) : (Tubercolosis) : (X-roy trestment).
Just as the UDC represents a system of notation to represent classi-
fication based on the idea of going from general to specific, similarlyy
Ranganathan's system of notation, represents the joining or interlinking

of different facets of a subject.

In implementing the facets concept for library clessificction
one faces two major problems. (i) One has to determine the facets
of a subject in such way that it is acceptable to all users.
Ranganathan's bresking up of a subject into the facets does not toke
into account users' concentior about the subject. (ii) the system

of notation has to be simple enough so that users can interpret the artifici
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1anguage easily. ard gulde themselves to find the relovant information.
Tangandthan's Colom Classification is much to0 complex to expect the
uasers to leam it and then make use of it for literature search,
Secause of these two dissadvantages the system of Colon Classzification
remains to be of use only to the librarian as a means of bivliographic
classification, and not to ths user seeking a particular information,
If informetion is considered as the set f all documents that can exist
at a given moment of time, then the system nf Colon Gléssificatio.n gives
an efficient classification of information, for even new subjects that
may crop up from time to time can be embraced within this notatien,
However Colon Classificstion system cannot be rezarded as system of
organization of knowledge, if knowledge is information as interpreted

4
by the users.

The aim of our research is to develop 8 theory of orgaanization
of knowledge relevent for management studies keeping in view the
different perspectives of the information retrieval needs of the users,
In determining the facets of the subject "Management” we are guided
by the different perspectives in which users apprach the subject.
Ranganathan's facet concept was rest ricted to categories within a
subject. He did mot take into account the tfusjon” of two or more
subjects leading to a new discipline, 1IManagement is a diseipline where
many subjects are used. It 1is essentially interdisciplinary, as are
also many new subjects like ."Po}_icy Seiences", "Planaing", “"Development
studies”, "Manpéwer Planning®, This is illustrated hy the attached
Appendices B ~ F. One of the objectives of the rssearch is to extend
the facet concept 3o an interdisciplinary subject like Management and
then develop a system of notation so that users can essily understand
it, and make use of it for information retrieval. Tnis +ill mean a
significant improvement compared to the present system nf subject-

cataloguing which gives tue user a very vague -idec of where he might find
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the relevant information, The next step would be to develop a computer
system, taking into account all the hardware Limitations, which would

enable the users to get quite specific information almost in no time.

In designing the facet system for Matketing we first of all
determine from a survey of literature on Marketing, the different
subjects which are used. These are some nf our categories like
Quantitative Methods, Economics, Politics, etce..... (The present list
is not fully comprehensive as shown in the Appeadix G). Within each
of the categories different topies are included, For the present
dempnst ration we have selected only a few topics. For instance, under
the category 'Psychology' we bhave Motivation, Image, Learning, etc.
Besides the main subjects &s categories we have two other categories
(1) general concepts (ii) specific concepts of Marketing. 3pecifie
concepts of Marketing are those which are peculiar to Marketing as 2 .
discipline, like “Market Segmentation?, "Mazket Research”, "Distribution
Channels", etc, Genemal concepts are those which can be applied to any
specific concept of Marketing or even toc any other concept nf the subjects
given as categories. For example "Strategy", "Bthics”, "Policy" are
general concepts., The user can combine these concepts in anv way he
wants, Thus he may combine PPolicy", 1Planning?, "Development™, "Product?®.
In the present system however the user would get the same class of
jiterature if he had given "Develorment, Policy, Plamning, Product".

This shows that the language used for information ret rieval 1s at the
moment very elementary; just words, separated »y commas. 4 more
complex language, where prepositions and logical connectives are used,
would enable the user to express the topic of his interest more
preciseiy, and ts the corresponding computer system would be able to

serve him mich more adeguately and efficiently, Even the present system
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of notation used for computer programming is not optimal. Much work
needs to be done in developing a system of notation similar i~ bub
simpler than Ranganathan's system which can be operated mamally. The
development of an optimal computer system co rresponding to this would
be a proslem by itself, The manual system and computer system should
complement each ether, It will be a grneralized information retrieval
language, with voeabulary and gramrar, suitable for general angd
specialised information centers and for manual ané rechanicel retrieyal

systems.

The nature of this research itself is interdisciplinary.
Beginning from Library classification it goes into ta€ories of organi-
zation of knowledge‘, logic, semantics, theory of formal languages, and
ends with a system of notation and a non-numerical system of computer

programming,
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Bugene J, Interdisciplinay Contributions to Marketing Manage-
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A System of Categories for Marketing - Table * Prepared by the
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Definition; what is classification?
»

Classification as

3. Clasgifieation
0. Glassification
D. OGlassification
E. Classification
F, Glassificstion
G. Glassification
H, Glassification
I, Glassification
J, Classification
K. OClassification

as
as
as
as
as
as
as
as
as

a8

dezeription

division

hypothesis

scientific method

a3 convenient ordering devics
gnordination or grouping

folk taxonomy

an umbrella

a structure

systematic conecept coordination

2 common sense arrangement

Bibliographic classification

A, Geneml

B. Kinds of systems

i. Universal classification systéms ( summa ry)

ii. Enume rat ive systems

a) Dewey Decimal Classification

b) Universal Decimal Classification

e¢) Librmary of Congress Classification
d) Bibliographical Classification

iii. Faceted clasasifications

a) Colon (summary)

b) Classification Fesearch Group types

(1) Genemal
(2) Specific
(3) Later

(4) Bibliography

¢) TFaceted other than Classification Eesearch

Group types



iv. Other
11I. Types of nonbibliograrhic classification

Iv. Recent views of clascification

A Criticism and goals
B. Purpose and method
ideas
C. Eclectisism: some/adopted by various classificationists
i. Integrative levels

ii. General systems theory

iid. Other
D. Toward a philoso:fy of eclassification.
Ve Subjects related to classification
A. Notation
B. Linguistic approzches: terminclogy, ianguage, linguictics,

content analysis, stylistics
C The subject ap rcach, including lestent structure in indexing
i. Subject headings, descri-tors, index terms

{j. Thesaurt

D. The classgified catalog
E. Automatic indexing and classification
F. Automation of clessification procedures and results

i. 1Input (as part of cateloguing automation)

1i. Incut/output (as a system of subject analysis)

Vi. Miscellapeous background material

A, Scientific method, philosoghy

B. Information science, nee documentation
C. Cataloguing codes

D. logic

E. Statistical methods

F. Systenm analysis

G. Com: unication theory, symbolism

H. Evaluation
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Computers snd computer programming

Surveys, thes future
Library autcmation
Richmond, Fhyllis 4. "Reading List in Classificatica

Theory', Library Reésources & Technical Services, Veol. 15
Nc.3, Summer 1972, pp. 364~355,
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OPERATIONS RESEARCH

Boolean Algebra
Conpetitive-Bidding
Theory

Gare Theory
Information Theory
Input~Qutput

Linear Programming
Matrices

Models

Organization Theory

Probability

Queuing Theory

Replacement Theory
Search Theory
Servomechanism Theory
Simulation

STATISTICS

Averages
Correlation
Dispersions
Experiments
Indexes

Item Analysis
Proportions
Relianility
Sampling
Tabulation
Tests of Hypotheses
Variances

Source:
Quutie

William 1gzer and Bugene'J. Kelley,
te Marketing Manasewent, Michigon,

Figure_III

Measurerent in Mark:ting
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Advertising Research
Amalysis of Distribution Chan
nels \
Market Analysis }
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Product and Price Analysis ’f

Sales Analysis //

\\\ Znles Forecasting -,f
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A
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SCCIOLOGY

Cortont Analysis
Interviewing
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Questionnaires
Ranking
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Scales

Scaling Techniques
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Surveys

PSYCHOLOGY

Asscciation
Camera Action
Cartcon Tests

Depth Interviewing
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Galvanic Skin Response
Icpact

Personnel Tests
Ficture Frustration
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Recall
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N 2|

5CCIAL PSYCHOLOGY

Cartoon Tests
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kichigan State University,
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Appendix F
Figure V
Manpower Studies and Related Disciplines
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Soursa: A Classification for Manmwx Stndins, TAstitoie of
Hanpow-r Studiss and loadon “radu:tc Sehocl of PFusinoss
Studire, Tondon, 1972, 7. 2.
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