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Interdisciplinary associations lead to the emergence of hybrid disclplines. Interdiscipli-
nary association may be of two types — multi-disciplinary association and interdisciplinary
borrowing. Multi-disciplinary assoclation may be juxtaposition studies or convergence of
view points. Interdisciplinary borrowing involves borrowing of techniques and tools, or
barrowlpg of data, or use of principles and cheories. The emergence of hybrid discipline pose
problems in classification. Some of these problems are highlighted by taking the newly
emerging discipline of cycle research as a case study. Cycle research is 2 general theoretical
study of cycle phenomenon. It can be deemed o be formed by either of the two modes of
formation namely distillacion and clustering. In Colon Classification, ed 7, Cycle Research may
be accommodated in the schedule of Personality isolates In the Basic Subject BTM Time

Series Analysis,

1 latroduction
Il EMERGENCE OF A HYBRID DISCIPLINE
Interdisciplinary interaction and flow of ideas
promote the development of new ideas and the emer-
gence of new disciplines. In establishing such inter-
disciplinary communication one approach appears to
be to examine the " empirical universe and to pick
out certain general phenomena which are found in
many different disciplines, and to seek to build up
general theoretical models relevant to these phenomena.™
This 1s one form of interdisciplinary association and a
methodology in general systems research (). For
example, such inquiries on commor phenomenon have
included " growth ", " entropy ', ** feedback and con-
trol ", and ' homoeostasis ”, in diverse systems —
physical, biological, and sociologizal. The founding of
an insticute, the starting of a periodical, andjor the
organisation of a interdisciplinary conference to dis-
cuss such a common phenomenon may mark the ex-
plicit recognition of specialists in diverse fields of a
possible interdisciplinary association. This can also
be an indication to the information scientist in general,
and the classificationist and classifier in particular, of
the emerging interdisciplinary association and the
possible emergence of a new hybrid discipline.

12 Stupy ofF “CYCLE"™ PHENOMENON

An interdisciplinary association which has come
nto prominence s the study of periodic, rhythmic,
and cyclic pattern of phenomenon In diverse systems.
The International Institute for Interdisciplinary Cycle
Research (Leiden), a division of the Foundation for
the Study of Cycles (Pittsburgh, Pa, USA), is particularly
concerned with the promotion of the study of such
phenomenon. The Journal of Interdisciplinory Cycle
Research, published for che Institute by Swets &
Zeitlinger, Amsterdam, aims " to unite in one scientific
Journal all reports In the field of cycle research which
in the past were scattered over many sclentific journals
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covering a great number of different disciplines. By
bringing these papers together the Editorial Board
hopes to stimulate interdisciplinary cycle research not
only because of the similarity of the methods applied
in different fields of cycle research, but also because
of increasing conviction of many scientists that, apart
from the direct mechanisms Involved in cyclic pheno-
ména, other stlll unknown exogenous forces, partly
of an extra-terrestrial origin, seem to be responsible
for long term, endogenous rhythms in the living crga-
nisms: plants, animals and man" (5). This des-
cription of the scope of the periodical may appear
o confine the study of cyclic phenomena Lo biological
systems. However, the periodical does publish con-
tributions on cyclic phenomenon in non-biological
systems. For example, volume 4, number [, 1973,
carries the article  Analysls of Cyclic Labour-
Management Relations ” by A M Strauss and R L
Huston. The International Institute has  already
sponsored three International Interdisciplinary Cycle
Research Symposia. The papers contributed to the
third symposium held in Noordwijk (The Nether-
lands) from 22-28 August 1971 have been published
In volume 3, number 3-4, 1972 of the periodical
mentioned above. The papers are grouped as follows:

| BiolocicAL Cvcies IN PLANTS AND ANIMALS
| At the Cellular Level
2 In Living Organisms
3 At Population Level
11 EnToMoLOGICAL CYCLES
Il PHysioLoGICAL CYCLES
IV Mepicar CycLes
V  VETERINARY CYCLES IN DOMESTIC ANIMALS
VI CycLE STATISTICS
VIl GeopuysicaL CycLES
| Meteorological Cycles
2 Geologlcal Cycles
3 Astronomical Cycles
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VIl FLUCTUATING PHENOMENA
IX  CYCLE SYNCHRONIES
Out of the forty-nine papers dlscussed at the
Conference, the following may be considered to be
studies not confined to blological and geological
systems :

| Possible planetary effects at the time of birth of
" successful ©* professionals: An experimental control.

2 Cycles In economic phenomena.

3 historical changes In social cycles.

4 Daily, monthly and yearly fluctuations in total
number ot suicides and suicide attempts In the western
part of the Netherfands.

5 Cycles determination.

2 Interdisciplinary Association

Pierre de Bie points out that In problem-focussed
research a distinction can be made between muiti-
disciplinary research and inter-disciplinary research on
the basis of the level of integration of the disciplines

Involved. Some of the features of interdisciplinary
association  are  mentioned In  the  succeeding
sections (3).

2| MuLTI-DiSCIPLINARY RESEARCH
211 Juxteposition of Studies on a Phenomenon

A research programme or the investigation of a
phenomenon may require the calling in or efforts by
specialists in two or more disciplines. They may make
a more or less parallel study of the various aspects of
the problem from the angle of their respective fields
of specialisation and produce separate reports. Even
a mere juxtapcsition of the reports may throw some
light on the problem; at least the combined findings
may provide a fuller and less one-sided view of the
problem: and further, it may trigger interdisciplinary
association. For example, papers and reports gene-
rated by international programmes, such as the Inter-
national Geophysical Year, or the Indian Ocean
Studies, or by symposia on a subject such as pollution,
brought together in a2 volume or a series of volumes
may provide for such interdisciplinary association in
relation to the phenomenon investigated.

212 Convergence of Viewpoints

The specialists in diverse discipiines involved
In the study of a phenomenon may synchronise their
efiorts and exchange information on their respective
findings or viewpolnts at different scages of research.
This may lead to or facilitate the preparation of a
joint report or summary integrating the findings. A
convergence of the findings and recommendations, if
any, of the group is sought in the joint report. This
may Indicate a common idea or other element
detectable or emerging from che approaches or studies
by the specialists with respect to the problem concerned.
In due course this common element may form the
core entity of study in a new interdisciplinary field.
For example, In the Epllogue to the Hierarchical
Structures, edited by Whyte, Wilson, and Wilson (10)
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two features of hlerarchical structure are shown to
be common to structures in diverse subject-fietds.
This formulation Is based on the papers contributed
symposium on hlerarchical structures by
specialists in different disciphines,

In as light variation of the above pattern of asso-
ciation among disciplines, chie specialists in d|fferent
disciplines investigaung a phenomenon may compare
their working hypotheses and methodology, so thac
all of them work towards verifying one and the same
hypothesis though, perhaps, from different angles and
using different methodology. In the resulting joint
report a greater amount of convergence and integra-
tion of views may be found than in the collection of
reports mentioned in the preceding section.

22 INTER-DISCIPLINARY BORROWING
221 Borrowing of Techniques and Tools

In the investigation of a problem or in setting
up models, one discipline may make use of che tech-
niques, tools, and methodology mainly developed in
another discipline or disciplines. The application of
measuring techniques, mathematics, logic, statistical
techniques in such fields as physics, chemistry, biology.,
agriculture, medicine. linguistics, psychology, politcal
science, economics, and sociology 1s well known.

222 Borrowing of Dota

A similar feature in Inerdisciplinary associa-
tion is the use of data collected or generated in one
discipline by another. Such interdisciplinary borrow-
ing does help in the conservation of research potential
by minimising unnecessary duplication of effort.
Thereby it also accelerates the development of the
borrowing discipline at least.

223 Use of Principles end Theories

A greater amounc of integration between dis-
cipline may occur when one discipline uses the prin-
ciples and theories of another discipline or disciplines
for its own development and for the formulatron of
guiding principles and theories of its own,

Piaget (8) points out that in respect of the type of
interdlsciplinary association mentioned above one may
note 2 hierarchy of increasing complexity among the
disciplines in the natural sciences when arranged 1n
the sequence mathematics, physics, chemistry, and
biology. It means that a physicist needs to have a
knowledge and requires the use of mathematics: that
a chemist needs to have a knowledge and requires the
use of physics and mathematics: and that a biologist
needs to have a knowledge and requires the use of
chemisery, physics, and mathematics. Out of such
Interdisciplinary assoctation new disciplines such as
astrophysics, biochemistry, geophysics, genetic episte-
mology, and psycholinguistics emerge. Piaget calls
such association as ** hybridisation with fruitful recom-
bination or mutual enrichment " as differentiated
from the mere use of data or techniques of one dis-
cipline by another.
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3 Cycle Research

In the tnvesugation of cyclic phenomenon In
diverse ftields or systems, interdisciplinary assoclation
of different leveis of Integratlon appears to exist con-
currently. The scope and some relevant features of
cycle analysis or cycie research are the following
“

3 Cyele

A "cycle” may be defined as a sequence of
events that brings a phenomenon back to the stage
w started with.  For example, from larva to  pupa
to adult stage to larva again. Similarly, from seed
to seedling to adulc plant co flowering, to seed again.

32 CycLe ANALYSIS

* Cycle analysis ™ is concerned with the detec-
ron, definioon, and evaluation of repeutive behaviour
patterns 1n numerical data. lo is a parucular aspect
of ume series analysis In  staustcs. In time series
there are three components, namely, trend, cycle, and
randomness; In this the term ‘cycle * denotes a singie
oscillation.  An epoch is any fixed point on a curve
depicting the oscillatory pattern. In a successton of
cycles, tne epochs may occur 3t more or less regular
ume ntervals — that 15, with rhythm. heretore,
cycle analysis 1s also called rhythm analysis. Harmonic
analysis, periodogram analysis, and spectrum analysis
are nelpful in detectng cycles.

33 CoMPARATIVE CYCLE ANALYSIS

It has been observea that rhythms of approxi-
mately the same period occur in 2 variety of phenomena.
And noucing the syncnronisation ol epochs in such
rhythms has led to the investgation of pussible inter-
rejation among the disciphnes and systems involved.
Such a study torms part ol " comparative cycle
analysis ", Tne existence <1 rhythmicity has been
observed for many years in diverse systems: astro-
physical  systems, meceoralogical  data, biological
systems, geological data, medical phenomena, and
sociological daca. [t has also been noticed that cycles
of the same period octcur 3t more or less the same
calendar time. It suggested that such a behavioural
pattern might not be purely accidental, but that an
ineer-relationship might exist among the diverse pheno-
mena or the different systems might be responding
iu 4 common stimulus or a common control
mechapism.  Thus, the basis of comparative cycle
analysis is the assumption that there may be, at least
n certain cases, exogenous cycles relationships and that
multidisciplinary  investigation  going  across the
boundaries of individual disciplines in which the cycles
have been noticed would help to identify the
exogenous causes.

4 Modes of Formation of Basic Subjects

The different modes of formation ot basic subects
and their accommodation and representation in a scheme
for classification have been discussed in a series of
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papers (6). A review of |nterdisciplinary association
and the problems of classificauion Is under preparation.
The modes of formaion of relevance here are  dis-
tillation " and *' clustering **. When an |dea denoting
a practice-in-action occurring Initially as a facet In
diverse fields autains the status of an independent dis-
ciphne — for instance, with Its own general principles
and theory distilled out of the experlence i1n che diverse
fields — then the new discipline is deemed to be formed
by the disullation mode. In 2 somewhat analogus
manner, when a particular idea denoung a pheno-
menon occurring as 3 facet 1n diverse subjects becomes
the focus or nodal point of study with inputs from
diverse disciplines to form a new discphine then the
new discipline 1s deemed to be formed by the cluster-
ing mode.

5 Cycle reseurch: Varying Levels of Integration

A perusal of the published documents on cycle
research and taking into consideration the objecuives
and activities of the International Insttute for Inter-
disciplinary Cycle Research and of the journal of
Interdisciplinary Cycles Research mentioned above, it
would appear that both mulndisciplinary association
and meerdisciplinary research of various levels of
integration of the following types exist or are being
promoted in relation to studies of cyclic phenomenon:

— Identifying common features of rhythmic pheno-
menon occurring in diverse subjects;

— Formulation of general theories/principles ex-
plaining cycllc phenomenon in diverse systems:

— Interdisciplinary research in cyclic phenomenon
per se, without reference to any particular system or
subject-field; and

— Bringing together in Juxtaposition studies on cycle
phenomenon in diverse fields: and

— Interdisciplinary borrowing of methads and tech-
niques in the investigation of cyclic phenomenon.

6 Classification of ** Cycle " Studies
Thus, one tinds documents dealing with the
subject in the following ways:

61 The study of cycles or rhythms as such without
reference to its occurrence in any particular field such
as biology, geology, of economics except for the pur-
pose of providing illustrative examples to explain or
support a theory or principle.

Such studies may warrant cycle phenomenon
being treated as an Independent discipline, the mode
of formation of the discipline being chat of distillation.
However, the Basic Subject, Time Series Analysis
forming a division (fisslon) of Scauscical Caleulus
can conveniently accommodate such subjects. * Cycle
would form the core entity of study (personality isolate)
in subjects going with Time Serles Analysis. In Colon
Classification, ed 7, Time Series Analysis Is scheduled
as follows:

BT  Statistical Calculus

BTl  Probabllity
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BTE Muleivariate Analysls

BTH Sequential Analysls

BTK Index Number

BTM Time Series Analysls

BTN Actuarial Analysis

etc et etc

62 Collections of studies on cyclic or rhythmic
phenomenon in diverse fields being brought together
as in a perlodical such as the journol of Interdisciplinory
Cycle Research or a volume of papers and proceed-
ings of a symposium or conference with specialists
in diverse fields contributing to the study of cycle
phenomenon from their respective speciality point of
view.

This may warrant cycle research being deemed
as a focus of study in a discipline formed by the
clustering mode, in treating cycle as the core entity
of study (personality isolate) going with the Basic
Subject Time Series Analysis (see 61), the features of
a cluster have been recognized and provided for.

In an earlier paper (7) the close analogy and diffi-
culties in distinguishing between the distillation mode
and clustering mode of formation of subjects have been
indicated. This problem is well illustrated in con-
sidering the pure theory of cycle phenomenon as 2
discipline formed by distillation mode, but provided
for as if formed by clustering, and a collection of
papers on cycle also being accommodated in the same
class. If a distinction is sought to be made between
the two— that is, pure theory of cycle phenomenon
and a collection of papers on cycle phenomenon
observed n diverse fields — the latter can be expressed
using the common isolate (anteriorising), * collection *
suffixed to the class ™ Time Series Analysis, Cycle ™.

63 The study of rhythm in a specific field or system.
For example,

(a) Periodicities In the daily records
radiacions at College Park, Maryland; and

(b) Seasonal variations of congential malformations.

Each of the subjects will go with the appropriate
Basic Subject— Atmospheric Sciences 3and Human
Biology respectively —and “cycle or a particular
form of it, can be represented as a property Isolate
In each case. In the arrangement of these subjects In
the classified sequence, the studies on cycle pheno-
menon will naturally be dispersed by the subject fields
In which the phenomenon has been reported. The
entries In the alphabetical subject Index (to the cata-
logue or documentation list) will indicate all the
subjects In which cycle phenomenon is an Isolate.

If. however, there s a3 dominant continuing
Interest in a particular group of clientele to study
rhythmic or cycle phenomenon irrespective of lts
field of occurrence and cherefore would prefer all the
studies belng brought together in a small range of
entries, It may be done by creating a class " Applied Cycle
Phenomenon ™ as an adjunct to the class ™ Time
Series Analysis, Cycle . The latter would accomme-
date studies of the pure theory of cycle phenomenon,

of global
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whereas the former would accommodate the diverss
subjects In which cycle phenomenon Is observed.

In an earlier paper the preparacion of duplicate
set of entries in each case has been discussed (9).
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