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BRIEF HISTORY OF THE INSTITUTE

Research in the thoory and applications of Stalistics as a new sclenlific discipling began n India in
the carly (wentics through the pioncering initiative and clloris of Professor P.C. Mahalanobis. Scon afier his
relurn from England, Mahalanobis began lo canry out stalistical studics wilh the help of some pan-time
assisants. A chancc mecling with Dr. Nelson Annandale (the then Dircclor of the Zoological and
Anthropological Survey of India) and subsequent inleractions with him led Lo the first scientific paper by
Mahalanobis on the statistical analysis of stature of Anglo-Indian males of Calculta. This was followed by
further rescarch in anthropometry, in metcorology and in probiems of flcod coatro) in North Bengal and
Orissa. Gradually, a small group of young scicntisis were picked up by him in the Department of Physics,
Presidency College, Calculta, where he was a professor. This group formed the nucleus of a laboratory which
later came (o be known as Lhe Statistical Laboratory.

In the carly thirtics, realising the necessity for a concerted effort for Lbe advancement of theorctical
and applied statistics in India, Professor Mahalanobis logether with Professors P.N. Banerjec and NR. Sca,
both of Calcuita Usiversity, convened a meeling on 17 December, 1931, lo consider various steps 1o be

ken for the cstablish of an iation for the ad of statistics in the country. It was
unanimously resolved thal the Indian Statistical Institule be cstablished with Sir R-N. Mookerjer as President
andefmrPC.Mahalanobnsas(Honomy)Smﬂary The Indian Statistical Instilute was registered as a
100G and distrib learned socicty on 28 April, 1932, uider the Socicties’

Registration Act No. )O(]ofl860 ﬂmolalup:ndxunlnlhcﬁ:nywmammk&uﬂmmcnnmbu
of workers was only two or threc, From such a modes! beginning, the Institule grew, tnder the remarkable
lcadership of Professor Mahalanobis, into an all-India otganisation which sow has around 1600 workers,
including about 500 scientific workers. The lstitule has its headquanters in Calcutta and two other Centres at
Delhi and Bangalore and a branch at Giridih. In addition it has a nctwork of scrvice units of Statistical Quality
Contro] and Opcrations Rescarch Division at Baroda, Bombay, Trivandrum, Puoe, Coimbatore, Madras,
Hydcrabad, Calculta, Delhi and Bangalore.

From the very begianing, Professor Mahalanobis and his iales who included Prafessors §.5.
Bose, R.C. Bose, S.N, Roy, KR Nair, K. Kishen and H.C. Sinha worked with 2cal and eathusiasm for the
development of statistical theory and methods, and in promoling rescarch and practical applications in
differcat arcas of natural and social sciences. Sankiya, the Indian Journal of Statistics, was slarted in 1933
wilh P.C. Mahalanobis as its Editor, and reccived instant inlemmational recognilion which continues tll today.
Pionocring rescarch activitics were carried oul in many arcas of statistical theary, cspecially ia the core areas of
mullivariate analysis, sarople surveys and design of cxperiments. Such activilics were strengthened and new
directions were opened up by Professor CR. Rao and many others whio joined the Institutc in the forties and
e tradition continucs. The Institute pioncered the development of statistical methods in agricultural rescarch
and in the conduct of lasge scale agricultural eaquirics. This led o 2 large number of research publications and
to the introduction of training activitics offcring short (crm courses in statistics for officers in government
and scientific institutions. The scientists of ISI, led by Professor Mahalanobis, helped in
ml.mduung the first post-graduate degrec course in Statistics in India at the Caleutia Uaiversity in 1941, and
in scuring a scparale section for Statistics in the Indian Science Congress.

Activities of the Institute gained further momeatum from 1938. Professor Mahatanobis staned sample
surveys (o cstimate the arca uader jute crop in Bengal in 1937 as an exploratory work, which later grew (02
full-scale survey of the catire province in 1941, Gradually, ample surveys of agricullural crops and other
socio-coonomic surveys ba:mc some of the most important activitics of the Institutc and carnod Lhe Institute
and Professor Mahalanobi ion. Alter independence, Professor Mahalanobis was appointed
Honorary Statistical Adviser to the CAthl. Government of lndia, and jn 1950, through his iniliative, the
National Sample Survey (NSS) was started for conducling socio~cconomic surveys of all-India coverage on &
conlinuing basis. This was the first cver allempl in India to have a data base for various developmental
programmes and (he five ycar plans. The ISI group on sample surveys scrved as the Tochnical Wing of the
NSS from 1950 Lill it was transferred to the Government of India in 1972,




The ST was first again (o play a pioncering role in staning the Siatistical Quality Contro! (SQC)
movement in India by organising a visit of Professor W.A. Shewhart, the father of SQC, to India in 1948 and
later by inviting other experts like W.E. Deming (or the same purpose. SQC promotional work was gradually
spread all over the industrial contres in India under a comprehensive programme covering educalion and
training, applied rescarch and consullancy services.

Rescarch in cconomics was greatly stimulated when in 1954 Prime Minisics Jawaharlal Nehry
cntrusiod the preparation of the drafl Sccond Five-Year Plan of Lhe country to Professor Mahalanobis and the
Institute. The “Draft” submitied by Professor Mahalanobis and the planning modcls formulated by him in Lhat
conncction have since been regarded as major contsibutions (0 cconomic planning in India. Since then many
cconomists of the lastitute have worked in differcnl centres of the Institule on various aspects of national
planning and until 1970, werc directly belping the Planning Commission in the preparation of the long term
perspective plans for the country. Research in other disciplines of Social Sciences was also started in the
Instituic in Lhe late fiflics. Professor Mahalanobis' participation in 1946 in the annual scientific conferences of
the Milbank Foundation led o the initiation of sysicmatic studics in India on the growth of population.
Earlicr, the well known Y-sample cstimales for 1941 Census population were also derived by the ISI.
Theoretical and empirical rescarch in sociology using statistical (ochniques was started in the Institule for the
first time in south-cast Asia. Similasly, the devel and i ion of psych ic lests for sclection
processes in differenl organisations was first made by the IS! in India besides carrying out basic rescarch in
Psychometry. The studics of the phonetic structure of some major Indian languages have been made on a
conlinuing basis in the Institute under the guidance and collaboration of he famous linguist Djordje Kostic.

Thc Institute, since its mccpuon Tecognised the need for development and use of accurate and fast

quip for the p g and analysis of data. Professor Mahalanobis strongly believed that to

be a good theorctical suusucnan one musl also compule and must therefore have Lic best compuling aids. The

Institute has lived up to this tradition from the very beginning. In 1953, a small analog compuler was designed

and buill in Lhe Institute. In 1956, the Institute acquired a HEC-2M machine from the U.K. which was the first

digital compuler in India. In 1958, a digital computer URAL was reccived as a gift from U.S.S.R. Since 1956

Lil} mid sixtics, the Lnstitute bad been serving as a de facto national computer centre for the country. In carly

sixtics, the Institutc, in collaboration with the Jadavpur University, undertook Uie design, development and

fabrication of a fully transistorised digital computer, called ISIJU-1 which was commissioned in 1966 by Shri
‘M. C. Chagla, the then Minister of Education, Government of Lndia.

Quantitative analysis in Physical and Earth Scicnces was onc of the novel ideas of Professor
Mahalanobis pursucd in the Lruc spirit of the Institutc. In addition to cvolving somc interesting techniques and
obtaining some very interesting results (rom the analysis of directional geological data, (he Institute also made
asignificant contribution by discovering the bones of a 16m (+) long sauropod dinosaur named, Barapasaurus
tagoreil, from the lower Jurassic Kota rocks near Sironcha, Gadchiroli district, Maharashtra, in the sixtics.
The discovery has helped in understanding the interesting problem about (e origin and evolution of sauropod
dinosaurs. It, in fact, represents the only intermodiate form beiween Lhe prosauropods and the sauropods, and is
called a *missing link" in the evolution of the sauropod dinosaur,

Thc Institute cxpanded its research, luchmg. lraining and project activilics and camed national and
ition over ime. The ibutions of Lhe Institutc (o the qualily of theorctical
and applicd statistical work have culminaled in the recognition of the Instituic by the Government of India
cnacting "The Indian Statistical Institute Act, 1959* (No.57) which declared the Institute as an "Insutution of
National Importance™ and empowered it lo award degrees and diplomas. None other than Pandit Jawaharlal
Nehr, the then Prime Ministcr of India, piloted the bill in the Parliament. With this recognition, the already
existing leaching and training programmes were consolidated and cxpanded and courses for the degrees of
Bachelor of Statistics [B.Stat. (Honours)] and Masicr of Statistics (M.StaL) were stated {rom June 1960. The
Institute was also cmpowered to award Ph.D./D.Sc. degrees from the same Lime. Later on, courses leading to
Master of Technology degrees were started in Computer Scicnoe and in Quality, Relisbility and Opesations
Research,

The role and i of ISI in ing and ing teaching of statistics has been
apprecialed by interational bodics as well. In 1950, lhc Intcmational Statistical Instituic had initiated the
International Statistical Education Ceatre (ISEC), Calcutta, jointly with 18], 1o impant training in Theorctical
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and Applied Statistics to participants sclectod (rom developing countries. The contre is run by IS1 jointly under
the auspices of UNESCO, Intcrnational Statistical Institule and the Goverument of India,

Recognition of the Institutc by the Act of Parliament provided grealer encouragement 1o research
activitics not only in stalistics and mathematics bul also in various branches of the natural and social sciences,
without whose lve contacy, il was belicved, the methodology of siatistics could not grow o ils currend lovel, It
is alsoduc to this fact that *Unity in Diversity” is adopied as Lie moito of Lhe Institule.

In kecping with the changes over time, the Memorandum of Association of IST has boca updated in
1976.

The objectives of the Instituie &s laid down in the Memorandum of Association of 1976 are

i) to promolc the study and dissemination of knowledge of statistics, to develop statistical
theory and methods, and Lheir use in rescarch and practical applicalions gencrally, with special
reference 1o problems of planning for nalional devetopment and social welfare

i) to undertake rescarch in various ficlds of nalural and social sciences with a view to the
mutual development of stalistics and these scicaces; and

iil)  to provide for, and the collection of information, investigations, projects, and
operational research for purposes of planning and the improvement of efficiency of management and
production.

From (he carly days, the Institute has been in touch with many intemationally famous scientists in
different disciplines from Lhe world over. Some of these scientists have worked in the Instiie for scveral
months or cven longer. Sir Ronald A. Fisher, a pionccr of modern statistics, was a regular visitor (o the
Institate and lent it considerable suppont. Professor J.B.S. Haldane, a genclicist of international repute, was a
member of the faculty for scveral years beginning 1957. At the inspiration of these stalwarls and olher
renowned scientists, the Institute began to expand and/or underizke rescarch activitics in scveral arcas of
natural and social scicnces with Lhe hope that collaboration under the same roofl would foster the mutual
development of statistics and other disciplines. In fact, the Institute stood vp to Sir Ronald Fisher who called
Statistics a "Kcy Technology® of the century, in view of its intimate relevance (o all scientific cadeavours
which involve cxperimentation, measurcment and infereace from sample lo aggregale.

Coming to more rocent times, the Institule has continued (o pursue its goal of attainment of exccllence
in the various ficlds of scicnce. Fundamental rescarch in statistics with its rools in applications has been Lhe
bottom line cver since the inceplion of the Institute. The contributions from the Institulc in muitivariate
analysis, design and analysis of experiments, sample surveys, slatistical methods of data analysis and statisticat
inference have found their places in (ext books and monographs, and the Lradition continues. In addition,
probability theory and stdchastic processes have also been major arcas of rescarch in the Institute. The
theoretical mathematicians of the Institute, in addition to collaborating with the statisticians, arc also making
l’\lmhmcnul contributions in scveral ficlds - Topology, Funclional analysis, Harmonic analysis, Algebra,
Combinatorics, Quanium Mechanics, Game Theory, to name some. The current trend of research in statistics
ot only carrics forward the traditions set up in the Institute, but is also sciling acw dircctions, both in theory
and applications, in diffcrent disciplines.

‘The Instituic has becn maintaining ils tradition of high quality rescarch and development in the ficd
of compuler science. In 1979, a microprogrammed signal processing system using Fast Fourier Transform
(FFT) was designed and developed. Keeping pace with Lhe global advances in computer technology, the
activilies of the Institute in the ficld of compuler scicnce gathiered a Lremendous momentum in the lale
seventies, resullng in diversifi uljon of research in diﬂ'cn:nl arcas including Algori(hms and Complexily,
Parallcl and Distributed P Fault-Tolcrant Comp VL3I, C jonal Geomelry, Fuzzy Sets
and Systcms, Cybemelics, Paucm Recognition, Neural Nus, Antificial lnlclligcnoc, Image Processing,
Compuler Vision, Panticle Physics, Fluid Dynamics, Plasma Physlu cic. In recognition of its contributions in
the ficld of compuler scicace, the G of India in collaboration with the Uniled Nations
Development Programme (UNDP), onc of the five national Nodal Centres for Knowledge Based Computing
Syslems (NCKBCS) in IS1 In the year 1988,




The different disciplines under the Social Scicnoes llsooonunued 10 develop and Dourish gver lime by
canying out basic rescarch as well as inter and multi-disciplinary p n jics, the Institute has
come (o be known as a specialized centre for its signi ibutions i different branches of theory and
alsa for studics on such arcas as Demand Analysis, Poverty and Levels of Living, Measarement of Inequalities,
Production and Prices, National Income and allied topics, Development and Planning etc. In Demography,
Sociology, Psychometry and Linguistics also the Institute maintained ils distinctive featurc for the focus and
emphasis on quantilalive aspects. Meation may be made, in this conicxt, about the pioncering thoory for
teaching and Lrining for the hearing mpaired children, developed by Prof. Kostic. Based on this theory the
Electronics Unit of the Lostitutc, in collaboration with the Linguistic Rescarch Unil and the Government of
Tripura, designed, developed and fabricated 2 sel of instrumenss for the hard-of-beariog children of the
Institute of Speech Rehabilitation, Government of Tripura, Agartala. This has come to be regarded as having
significant impact on social welfare.

Plant and human biology have been Lhe major arcas of rescarch in biological sciences. Both basic and
applicd rescarch are conducied, with emphasis on quanlification, slatistical design and analysis, and
modelling In the arca of plant biology, research has included quantification of natural vanability and
modelling, animal behaviour, effect of i mu;ramon of rice varictics on yldd, use of pmcin extracted from leaves
1o suppl human food, delling of coological p eic. In the
arca of human biclogy, hes bave mclndod i gcncuc md i ical studics on
population affinitics, micro-cvolulion, studics on utifising data on anthropometric variability in designing car
seats, human adaptation (o diflering eavironments, human ecology and growth and genetic epidemiology.

Depletion of technical personnel with colleclion and analysis of ficld data has adversely affocted
empirical research in the Institute, Moreover, the dearth of the faculty members in Certain Scicace Units has
created the probiem of optimum cxpansion of scicntific activitics of the Institute.

Over the years, the SQC & OR Division has grown (o the size of having len operating unils all over
the country and have uniquely served for promotion, cducation and training and lechnical guidance in Total
Quality A Methodology, Quality A Systems for the benefit of the manufactuning and
serviee industry over the decades. It has dhus, as was iniended, played a leading role in dissemination of new
concepts, methods and techniques in the areas of Quality and Productivity.

The Central Library of Lhe Institulc is located at Calcutla with a network extending (0 other locations
of the lastilute. Qver the years, the library of the Instilule has atined the distinction of being onc of the
fichest libraries in the country, particularly in the ficlds of statistics and relaled disciplines. The library has
developed 3 well-equipped Reprography and Photography Unit. The library’s gift colloctions include the
personal libraries of Professor P.C. Mahalanobis and Professor Waller A Shewhart, The library has beea
recognised as the Depasitory Library for World Bank publications. A scparate collection of books and journals
in Mathematics, Statistics cic., known as Eastem Regional Centre of NBHM has been developed out of the
grants (rom Lhe National Board of Higher Mathematics. Compulerization of library facilities has beca taken up
which will certainly cahance the Gacilities for the users. Much more is on the anvil in this diroction.

‘The Documentation Rescarch and Training Centre (DRTC) established at Bangalore in 1962 by the
late Professor S.R. Ranganathan, a doyen in the ficld of library and information scicnce, is cngaged in
Tescarch, teaching and training in documentation and information science. The Lastitule awards post-graduate
diplomas in documentalion scicnees.

An index of the contributions of the Institulc is Lhe publication of many books and monographs, in
addition fo a large number of scicntific papers in national and intermational journals, in the roced past, receipt
of nalional and inlcrmational recognitions of very high order by scicatists of the Instituic by way of awards,
lilles, and {cllowships, and holding of prestigious positions in various scicntific organisations of higher
leaming as well as in governmental organisations nol only in India bul also in scveral intcrnational
organisations. With a dynamic group pursuing and guiding rescarch work in some of the most moder 1opics
in slatistics, mathematics and in various ficlds of naiural and social scicnoes, there Is close intéraction with
scientists from all over the world.




DIRECTOR'S REPORT

During the year, Lraining in the core arcas of Statistics, Mathematics, Economics, Compules Science,
Electronics and Communication Sciences and other related ficlds was in full gear. The faculty kept a busy
schodule with research activilies both in theorctical and applicd Statistics as well as in other interdisciplinary
arcas, meduns for exploratory analysis of high dimcnsional data using uw-stnu:lmd generalized

and ic quanlile regression were ped. Such d quile useful in
malyung data from biological and sociological studics. Several aspocts of Pompeiu problcm and "The
Unecriainly Principle® were analyzed and L-analogue of the Wiencr- Taubcnn lheorcm was cstablished. In a
study on "The differentia) impact of modem rice tech across by the Computer
Science Unit and Economic research Unit, marked advantages over the Lraditional methods were demonstrated.
The development of a new neuro-fuzzy model by the Machine Inlelligence Unit which handles improcise,
incomplete or linguistic input dala has opencd up a new aveauc for developmenl of conncctionist expert system
design for real life applications. A highly scasitive and specific antibody against folic acid has becn oblzined
by Lhe Biochemistry Unit by coupling foli¢ acid with E-amino caprioic acid. The Economic Rescarch Unit, in
ooc of their investigations on Macro-Economic Policy in India, analysed the relationship between (echnology,
efficiency and industrial liberalization in LDC's with special reference 1o India.

In the light of e liberalization poticy of the G of India, the industrialists are facing
competition and felt the nood for improvement of product quality for export purposes especially to EEC
Countries. The use of Statistical Quality Conuol and Opcr:uons R«:wch and alhed managenenl techniques
in controlling loss and cost and for improving and ivity in industrics has gencrated
impetus for the SQC and OR movement in the country. Through thc dnvc of providing consullancy services in
all arcas of Quality Management and Qualily System work related to ISO 9000 certification, the SQC and OR
Division has successfully assisied (wenfy organizations in getting the International certificates for Quality
Systems. Besides, the Division has trained Quality Mission Exccutives who in turn are deputed (o various
organisations for training and implementation of Total Quality M: and 150 9000 techniqy

As all of you know, Lhe inleraction between Industry and Rescarch Institutes and Universities is
practically non-cxisient in our country and there is no in-house rescarch and development in most of the
industries. Plaoning Comruission has appointed a Task Force 1o siudy how a bridge can be cstablished 1o
remove (his gap. As support (o this Iype of activity, Institulc has cstablished a Computer Vision aod Patten
Recognition Unit, whose mandale is 1o develop application-oricnted rescarch in collaboration with
Goverameat and industrics in the areas of Paticrn Recognition and Image Processing. Another uail of the
Institute which is involved in theoretical and applicd aspects in thesc arcas is Machine Intetligence UniL It is
participating in some projects which are dcfence-oricnicd and other projects under the DST and CSIR
schemes. At the invitation of Governmen! of West Bengal, the Institute is working on a project
"Socio-Eoonomic Survey of Quality of Life®. A similar project in Andhra Pradesh is using the adviee of
colleagucs in 181, Hyderabad. Anathicr projoct on *Forcign Tourists Survey” is expected to be taken up during
the next financial year.

In appreciation and recogaition of the high standard of rescarch and scientific excellence maintained
by the rescarchers of the Lustitute, several faculty members reccived faurels in the forms of Awards and
Fellowships during the year. Professor T. Parthasarathy of the Theoretical Statistics and Mathematics Unil al
Delhi has been clocted a Fellow of the Indian National Science Acaderny and Professor B.B, Chaudhuri of
Computer Vision and Paltern Reoognition Unit has been clectod a Fellow of the National Academy of
Scicnces, India, Professor Somesh Dasgupla was President of the Statistics Section of 82nd Indian Science
Congress hicld in Calcutta. Professor Sankar Pal of Machine Intelligence Unit has boen awarded Hari Om
Prerit Vikram Sarabhai Research Award Several other young facully roccived Young Associale Awards,
Young Scicntist Awards, Carcer Awards and Fellowships from scientific bodics such as Indian National
Science Academy, Indian Academy of Sciences, University Grants Commission, Indian Scicnoe Congress
Association cic.



1t has been a practice for Lhe Institule to sharc ils expertise and its facilities with colleagoes and
scientists (rom other Universilics, Colleges, Instilutes and Research Organisations. Following this view,
various Summer/Winlcr Schools, Scminars and Workshops were beld during the year to disscminate new
resulls oblained, as well as 1o strengthen Lbe research programmes in Lhe Institute with fresh ideas. The Anaval
Conlerenoe on “Economic Theory and Policy” was organised by the Planning Unit at Dejhi besides a two-day
discussion scrics on “The Rolc of Planning in India™. A Wintcr School on the “Application of Biometric
Tochniques on the Bloloy of Fish Gth and Rnpmdnmon was organised by the Biomelry Unit. A SERC
School on Process A d by Dx of Science and Technology and a Winter
School on "Discrele Malhematics™ were © held in the ‘Theoretical Statistics and Mathematics Unit, Calculta. A
Winier School on “Noz-commutative Harmonic Analysis® was held by the Theorclical Siatistics and
Mathematics Unit at the Delhi Centre as a follow up of 2 summer school conducted at the Bangalore Centre. A
team of mathematicians at Bangalore Centre is participating in the Nurture Progr of NBHM. A UGC
sponsored Refresher Course in Statistics for teachers who leach post-graduate courss, a workshop oa
"Retiability and Survival Analysis”™ and a workshop on "Analysis of Directional Data® were held in the
Computer Science Unit Institule invites a distinguished statistician every aliemate year lo deliver the
Mahatanobis Memorial Lectures here and at ous centres at Delhi and Bangalore. Lectures were delivered this
year by Professor Alexander Philip Dawid of the University College, London. In his lectures be covered
Bayesian Networks for Lhe analysis of Drug Safety and Recent Advances in Probabilistic Expert Systems.

Regarding the teaching and training activities during the year, 7922 candidates applied for admission
1o various courses of Lhe Institute including B.Stat.(Hons.), M.Stal (M-stream and S-stream), M.Tech.
(Computer Scicnce) and M.Tech. (Quality, Reliability and Operations Research). A total of 4573 candidates
appeared for the admission lests and a total of 401 candidates qualified for interview for selection. Based on
Lbe perfonmance in the writien tosts and interviews, 193 candidates were offered admission to various courses
leading o degrocs and diplomas dusing the academic session under review. Twelve foreign students applied
for admission lo some of these courses and admission tests were conducted at various Indian Missions abroad
for them.

1t was felt that he Institute noods (o develop the Bio-Statistics programme (0 meet some of the needs
of the country in developing stochastic models for the study of AIDS and other such dreaded discases. A
specialization in M.Stat. programme has becn slaried this year. Another area where the Institute should
develop its expertise is “Time Serics and Forecasting®. Efforts are under way. Recruilmeal of faculty in
different areas is in progress.

The International Statistical Education Centre (ISEC) is run by the Institule jointly with the
International Statistical Institulc under the sponsorship of the UNESCO and the Government of Indiz sinoe
1950. Al present, the Centre is conducting its forty-cighth term with 8 foreign and 4 Indian trainees. Due to
the inuation of the fellowships of the G of India under SCAAP and ITEC programmcs,
represcalation from the African countrics is conspicuously absent this year, The Institute has approached the
Government 1o restore Lhese scholarships as there are roquests from UN Agencics and the African
Governmens for such a training,

As far as (he (inancial position is concerned, for Plan and Non-Plan budgets for the year under
consideration, Governmenl approved only slight increases over the comresponding budgets for the previous
year. While we have beea able lo spend whal is provided for rescarch projects, our performance on the
construction side and {0 improve infrastructural (acililics has nol been satisfactory, especially al Calculta. It is
a matter of concern. Work culture noeds improvement if we wanl Lo be ahcad of others. Thanks to a dedicated
Telephone Commitice, we have been able 1o install betler communication facilities on campus. Beller quality
drinking waler facililies are provided (o hostels and residents in onc part of the campus. It is expecied (o have
similar facililies in oﬂm parts of the campus. Additional noor space for academic and administrative activitics
at 151, Bangal al 18], Punc, was acquired. Similar efforts are
under way for 151, Bombay




Embargo imposed by the Government on recruilment from oulside siill remains. Even though Lhere
are indications thal Governmenl is more roocptive, tangible resuls are yet fo come by. Over the years, a large
numbes of middlc kevel oficers have retired. Institute has pot been abic (o make new appointments duc to
cmbargo which has created a major probiem for smooth functioning of the Instituie here as well as at outlying
centres and branches, Government has linked cmbarge with now pay-scale structure. Discussions are in
progress. The Institutc had (o spend under the head "overtime™ more than what was allolled. Some cflorts were
made [o reduce overtime cxpenscs following the dircctives from Government It has been practically
Impossible (o run the Instiluic with opposing requirements from the governmenl, namely, no new recruitment
and no excess overtime expendilure beyond what was allolled. The Institute was able o submil ils Anoual
Report well in time. Following the Council's approval, a commiliee is appointed (o look into computerisation’
of Accounts, Budget, Library, Stores and Inventory and other arcas. | am glad o inform you Lhal Lhere is a
positive responsc (o this aspect from the workess' organization. It is hoped that the Instifule will have betler
Library and better ive and ing support.

Our Institulc is and i ized as & centre of excellence both for its
theoretical contributions to Statistics as well as applications of Statistics. We alt pledge to uphold the standards
and keep Lhe banncr of recognition high. *Work is Worship® should be our motto.

31 March 1995 (1K GHOSH)



Part L. Teaching and Tralning, Convocation, Research and Publication

1. TEACHING AND TRAINING

Degrees and Other Courses

A brief account of teaching and trining activities during the period from April 1994 (o March 1995
is given below.

During the academic scssion 1994-95, 7922 candidates applied for admission and were called for
wrilten sclection [ests on 8 May 1994 for Lhe various courses offered by (he Institule. The courses and
fellowships for which admission was sought this year were - B.Slat. (Hons.), M.Stat. (M-stream and S-stream),
M. Toch. in Computer Scienee, M.Tech. in Quality, Reliability and Operations Rescarch, Two-year pari-time
post-praduate diploma in SQC and OR (Bombay and Madras), Rescarch Feliowships in Statistics,
Mathematics, Economics, Computer Scicace, Physics, Applied Mathematics and Fluid Mechanics, Electronic
and Communication Sciences and Theoretical Computer Scicnce, Onc-year part-lime course in Statistical
Mdhod.s and Applications and the coursc on Operation and Programming of Aufomatic Data Processing

Admission lests were al 22 different Centres all over the country. A (otal of 4573
undldalu finally appeared for admission tcsis and a (otal of 40} candidates who qualificd in the written tests
were called for interviews. Based on the performance in the wrilten (ests and the interview, 193 candidates
were offered admission to various courses during the academic session under review.

There were twelve foreign students who applicd for admission [0 these courses. Admission (ests were
conducted for them through the Indian High Commission/Embassy in Dhaka and Kathmandu.

The annual examinaion for all the regular courses werg held in May/Junc 1994. The 1994-95
academic session commenced on 4th July, 1994,

Sixtecn trainees in Engincering and Technology from vasious Universities (Jadavpur, ln‘Klm;pw
Benaras Hindu Universiy, College of Engmccnng. Buﬂa ctc.) received a four (0 six weeks practical training in
the Elocironics and Communication Scicnces Unit, Machine Intclligence Unit, Computer and Statistical
Services Centre, Lhe Electronics Unil and in the Computer Vision and Pattem Reoognition Unil.

Onc hundred and two candidates received their degrees and diplomas at the Twentyninth Aanual
Convocation of the Indian Statistical Institulc held on 1 February 1995. 89 candidates who passed (he various
regular courses of varying duralions (onc year or less) received the cenificales during the year. Thirteen
Rescarch Fellows were awarded Ph.D. degrees of the Indian Stalistical Instiluic and four Research Fellows
were awarded Docloral Degree by Calcutta Universily for work done in 151 during 1994-95.

The number of candidates admilted to the diflerent degree, diploma and training courses in 19%4-95
and the number of students passed in the annual cxamination in 1994 arc given below.



NUMBER OF STUDENTS ADMITTED AND PASSED IN DIFFERENT COURSES

Number of Students
Courss Earolled Passdinthe  Enrolied
in snoval exam, in
199394 In 19%4 199%4-95
M @ ()] @
Degrea
1 Bachelor of Statistics with
Honours [(B.StaL }(Hons.)]
Ist year 10 10 2
20d year 2 21 10
3nd year 12 11 2
2 Master of Statistics (M.Stat)
15t year (M-stream) 12 12 1
151 year (S-stream) 23 25 20
2nd year 2 n 2
3. MTech. in Computer Scienot
Ist year 19 18 2
2nd year 17 16 18
4 M.Tech. in Quality, Reliability
and Operations Rescarch
Ist year 1] 1 13
2nd year 12 11 14
Diploma/Centificate/
Associateships
s Course on Operation and
Programming of Automalic
Data Processing Equipment
181 year 8 7 1
Ind year 1 12 7
6. Part-lime Certificate/Diploma
Course in Statistical Quality
Control and Operalions Rescarch
(Madras)
18t year 12 6 -
20d year 10 8 6



M @ [¢] )
1 Associaleship in Documentation and
Information Scicnee
st year 9 9 12
2nd year 1 7 9
8 Pan-time Course in Stalistical Mecthods
and Applications
Calcuita 16 9 19
Dethi 16 N .
Hyderabad 59 * 18
9. Six-month pan-time Course in
Statistical Quality Control
Bangalore - Jan. - func 1993 16 12 15
July - Dec. 1993 - . .
Hyderabad - Jan. - Junc 1993 9 7 -
July - Dec. 1993 - - -
10, Intensive Course in Programming and
Applications of Blectronic Computers 10 lo 16
1L Indian Statistical Service
Probationers (ISSP) Course - - 38
12, Junior Diploma in Statistics 8 2 7
13, Senior Diploma in Statistics 4 . 8
14, Statistical Assistantship Centificate 16 1 14
Fellowships
18. Junlor and Senior Rescarch Fellows,
Rescarch Associates in different
disciplincs 140 ki 157
GRAND TOTAL 542 283 492
* Resull not yet announced

* Awarded Ph.D. Degree



PRD. Degrees Awarded

(A) Ph.D.Degrees awarded by the Institute ;

i) Nochikela Chatiopadhyay

i)  Krishnendu Mukhopadbyay

iil)  Ananthoth Koyilti Vijayarzjan

iv)  Debjyoti Dhar

¥)  Malabika Ray

vi)  Mocnakshi Rajecv

vii) Uma Vishvanathan

viil) Probal Sengupla

ix)  Saikat Duta

x)  Naresh Kumar Sharma

xi)  Sreo Ramachandra Murthy Gudimella

xii) R KavitaRao

xilf) Mahuya Data

: "Some

: "On some measurement problezns In cconomics®.

Supervisor : Satya R Chakravarty, 151, Calcutta.

. "Studics on design, routing and fault loferance of inter-

connoction nctworks®
Supervisor : B.P. Sinha, IS!, Calculta.

: "Hypergroups, graphs and sub-factors®.

Supervisor : V.S. Sundor, IS], Bangalore,

: "Survival function estimation under random censoring®.

Supervisor : A.C. Mukhopadhyay, IS1, Calcutia.

"Three aspects of industrial dualism in a developing
coonomy®,
Supervisor ; Abhirup Sarkar, IS, Calcutta.

: "Walrasian theory withoul an anctioncer : A study of

monctary exchange Lhrough trading posts and a
diagrammaliz vicw of discquitibria®,
Supervisor : Dipankar Dasgupl, 151, Delhi,

: *Optimal short run clectricity supply in India : Ratloning

and pricing options".
Supcrvisor : Atul Sarma, 151, Delhi.

: "On lexical and syntactic processing of Bangla language

by computer”.
Supervisor : B.B. Chaudhuri, 181, Calcutta.

: “Essays in dynamic games".

Supesvisor : Dilip Mookherjoe, ISL, Delhi.

: "Agricultural (enancy in Palanpur”,

Supervisor : V.X. Chetty, Medical Colicge of
Wisconsin, USA.

(0 lincar

problem®,
Supervisor : T. Parthasarathy, 151, Delhi.

: "Bvaluating in a dual cconomy framework the Indian

industrial performance during 1951-52 fo 1989-90%,
Supervisor : Pradip Maiti, IS1, Caleutta.

"Paramelric homotopy principle of some partial
differential relations.
Supervisor : Amiya Mukherjee, 18], Caleulta.



(B) Ph.D. degrecs awarded by other Universilics to tho Rescarch Fellows of the Ingtitute :

) Gautam Goswaml : "Somo gspects of quantum field thoory and spin sysiems®.
Supervisor : P. Bandyopadhyay, 181, Caloutta.

L)  Mausumi Poddar Sarkar t " i chemical and bebavi
upeois.wuhspeciahd’uuwcloﬂp‘

Supervisors : RL. Brahmachari, I§1, Calcutta, and Jyoti
Dutta, Calcutts University.

iif)  Kasturi Sen (Dasgupta) 1 "New reptiles (Diapsids; Archosauromorpha) from the lriassic
yerrapalli formation, Deccan India; Their importance in
geology and palacontology”.
Supervisor ; Tapan Roychaodhuri, 181, Calcutta.
iv)  KetakiDas " Genetic variability in sixteen tribes of Central India

Supervisor : K.C. Malhotra, ISL, Calcutta

International Statistical Education Centre (ISEC), Calentta

The Centre was opened in 1950 and is opesated jointly by the International Statistical Instituie and the
Indian Statistical Institule, under the auspices of the UNESCO and the Govemment of lndia. The Ceare
functions under a joint Board of Dircctors, The Directors represent Intemational Statistical Lnstituie, Indian
Statistica! Institute and the Government of India. Professor P.C. Mahalanobis was the Chairmaa of the Board
of Directors sinet ils inception in 1950 until his death in 1972. Since then National Professor CR. Rao,
FRS., has been the Chairman of the Board.

The Cenlre provides training in Theorclical and Applied Statistics a1 various levels (o selected
participants from the countries in the Middle-Easi, South and South-East Asia, the Far Eas and (e
Commonwealth countries in Africa, sp d by ive G Major training of the
lemlsalo-monlhregﬂumhﬁdammmdalwmofmymgdmﬂonmmorynﬂ&m
inoeption the Ceatre bas trained 1224 trainees from 56 countries,

The 48th term of the Regular Course, the main training programme of this Cealre, commenced on
Junc 1, 1994 with 12 Government Statisticians of whom $ are from Sri Lanka, 4 from India, and ) each (rom
Bangladesh, Myanmar and Maldives. All the foreign trainces are supported by various Goverament of India
fellowships. However, participanis from African countrics could nol join the course due 1o Lhe discontinuation
of fellowships by the Governmen of India under SCAAP and ITEC. The matter has alrcady been taken up
with the Government of India and it is hoped Lhat some posilive results will be achicved soon.

From Juae to Scptember 1994 Lhe Lrainecs sisyed in Calculta and underwent inlensive and other
places (raining in Data Processing, Statistics, Economics and Mathematics. From Oclober 3 (o November 12,
1994 the (rainees had to undergo a 6-week Official Stalistics Programme of he Central Statistical
Organisation at New Deihl. Since 14 November further training in siatistics including specialisation courses
depending on the background and needs of the (rainecs have been in progress. This term is scheduled lo
conclude on 31.03.95 when Lhe Stalistical Training Diplomas will b awarded (0 Uhe sucoessful Lrainees.

About 90 Teachers from the Indian Statistical Institue and from CSO participated in the ISEC
Regular Course teaching. Two Govemment Statisticians, one from Myanmar and the other from Tanzanin
underwent on- the-job training programmes on Sample Survey Mcthodology end Applications, Economic
Stalstics and usc of computers in Data Analysls under (he sponsorship of UN Statistical Office and related
divisions from July 1994 (o Decomber 1994.



Profcssional ExaminaGons in Statistics

During the period January 1994 to December 1994, the Examination Commities of the Institute
condocied professional examinations in Statistics for the award of

1. Statistical Assistantship Certificale
2, Junior Diploma in Statistics, and
3, Senior Diploma in Statistics

in July 1994 and December 1994 as usual al Bangalore, Bombay, Calcuita, Delhi, Hyderabad, Lucknow and
Madras Centres.

Nincly-two candidates in all had registered for the examinations conducted in July 1994 of whom
sixicen candidates had passed in one or morc papers.

Eighty two candidates registered (or the December 1994 examinations. Processing for the publication
of results of the December 1994 examinations is under way.



2, TWENTYNINTH CONVOCATION

Indian Statistical Institule held its Twentyninth Coovocalion for awarding the PhD., M Tech,
(Computer Scieace), M.Tech. (Quality, Reliability and Operations Research), M.SiaL, B.StaL (Hons.) degrees
and Diplomas, Associaleship cte. on | February 1995.

Professor M.G.X. Meaon, FRS, President of thc Institute presided over the Convocation and awarded
Degroes, Diplomas, Associatcships and Awards 10 the students, Ptofessor B.L.S. Prakasa Rao, FNA, Dircclor
of the Institule, presenicd annual review of teaching and tralning activities of the Institute. Professor U.R. Rao,
Member, Spacc Comumissi igalore, delivered the address. In his address, Professor Rao
highlighted the rolc of statistics in space fochuology and statistical relationships involved in clfectively dealing
with the dyramics of sustainablc integratod devejopment.

The number of swdents who oblained Degrecs, Diplomas, Associateships and Awards in the
Convocalion arc given below :

Degroe/Diploma/Associsteship Number of candidates
Doctor of Philosophy (Ph.D.) 13
Master of Technology (M. Tech.Yiu Compuler Scicnce 16
Master of Technology (M. Tech.) in Quality, Reliability and Operations Reszarch n
Master of Statistics (M.Stat.) 2
Bachelor of Statistics (Honours) JB.Stat.(Hons.)] 1
Past-time Diploma in Statistical Quality Control and Operations Research, Madras 3
Diploma on Opcration and Programming of Automatic Data Processing Equipmeal 12
Associateship in D ignagd I ion Science, Bangal 7
Professionat Examinations in Stagjstics : Jusior Diploma in Statistics 2

Toal : 102
AWARDS 1994

1. Award of Mahalanobis lnternational Symposium an Statistics prize to b most oulstanding M.$tat. stadent
af Statistics of the Institute

Rajesh Ranjan Nandy

2. Award of ISI Alumni Associalion Prizes 10 the outstanding students of the Institute :

B.Stat. (Hoos) : Debushish Goswami
M.Stat, : Biman Chakraborty
M.Tech.(CS) : Sharmistha Chakraborty
M.Tech. (QROR) ;). Desmond Patcl



3. RESEARCE AND OTHER SCIENTIFIC ACTIVITIES

The rescarch activilics of the Institute are grouped in the following Divisions ;

Theoretical Statistics and Mathematics; Applicd Statistics, Surveys and Compuling ; Physical aad
Earth Scicnecs; Biological Sciences; Soclal Sciences; Statistical Quality Control and Operations Research;
Library, Documentation and Information Scicnccs. There is also a well equipped Compuier and Statistical
Services Ceatre (CSSC) which provides computing and stalistical services o researchers.

A brief account of the progress of rescarch in different Divisions and Unils of the Institmie during the
year ls indicated below :

Theorctical Statistics and Mathematics Dividon

The Division with unils at Calcutia, New Delhi, Bangalore and Hyderabad hes a major role in
leaching Probability, Stalistics and Mathematics in the B.Stat(Hons), M.Stat, M.Tech (CS), M.Tech.
(QR&OR) and other courses of the Institutc. The division also conducls courses for 34 scmesiers at an
advanced Jevel for research fellows enrolied for the Ph.D. degree of the lnstitute. The unit al Calcutia
regularty conducts a Colloquium with speakers both from within the unit and outside. The Division regularly
conducts workshops, summet/winter schools, refresher courscs and confercnces wilh exicasive interaction
from academics of various organizations both in India and abroad, funded by external agencies as well a5 by
e Institutc, Lhe details of which for the year under review are given clsewhere.

Some of the arcas of rescarch and contributions from various units are given below:

Calcutta Unit
Mathemati
1 Topology and Set Theory :

‘The determination of the exact position of Buchwalter’s topology in (he hicrarchy of all satural
topologics of C(X) has boen scitled.

Somc Equivariant problems of algebralc topology and differeatial topology were investigaied
Borel isomorphism thoorem, ity of group multiplicati died
2 Functional Analysis :

Banach space propertics of BMO and its subspace VMO with special emphasis on the extremal
structures of their unit balls.

‘The analytic continuation of ccriain twistod Dirichlct series essockaicd lo Siegel modular forms of
degrec2.

Harmonic analysis on Buclidean spaccs and ic spaces.




3 Graph Theory :

A Markov chain simalation method for gencrating random (0, 1) - matrices with given margioals has
been developed and used for the study of social networks.

Application of chorda! graphs, intcrsection graphs, degree scquences, centres of graphs and digrapbs,
rectilinear graphs, spanning Lrees in weighted 1l graphs and self- graphs.

4. Theoretical Computer Scienon :

Exact and approximale algorithms for hard problers and approximability.
Staistics
1 Statistical Methods :

Graphical association methods, Optimal predictive selection, Bivariate Gini methods and Gini
comelation have been studied. Semiparamelric approaches used 10 it models (o software reliability data have
been developed.

Non-parametric quantile regression was used for analysing dala with random censoring. Lavariant
procedures for multivariate analysis using adaptive (ransformation approach were developed.

2 Infesence :

P for lised M Robust Mul Inference.
Inference in Social Networks.
Baytsian Infcrence and Asymplotics.
Test dures for lesting jonality of multivariate di
Goodness of fit problems involving Regression quantiles in nonp B
‘Tests for the order of finite Markov chains.

Partial and Multiple regression for circular data.
Frequentist validity of highest posicrior density regions, Bayesian route (o higher order
comparison of tests.

3 Design of Experiments :

Oplimal cont designs for cstimation and prediction, Inverse prodiction problems in random
coellicients regression models, Analysis, conncctedness and optimality of row~column designs and block
desigas.

4 Sample Surveys :

Allocation of samplc size in stratificd sampling, Usc of ancillary information in sample designs and
infetence.

s Probability and Stochastic Processes :

Marcinlgewicz-Zygmund strong law {or general siatislical functions with applications to L-statistics.
Ito's formula for di i imarti in higher di i

Convergence rates in CLT for gencral nonlincar statistics.

Random walks in finitely addilive sel up, random itcrations of affine maps.




Projets

Two projects calitled "Robust Multivariaie Inference” and "Explomiory Generalised Regression” were
Muukm.lhcpnma:y;ulbungwdﬂﬁwambnmymhmqmnﬂmkmm&mwmm
unmask low dimensi in high dimensional noisy dala. These techaiques have boen used for
apalysing data coming from industrial, medical and other scientific experiments as well s various kinds of
surw:ydmThemhodologthlmmmﬁwmdmmpnwgnphmApmofmmmvnlm

jgations into the perft of Lhe techni ' ‘This is an ongoing projoct and
mmmumwmmwmmwmmmmwdammm
scientific journals,

Dethi Unit

d Probabili
L Statistical Infereact :

Global Cramer - Rao type incqualitics; Infereace under onder restrictions as applied to survival
analysis and relibility problems; Stochastic modelling and partial orderings of disiributions; Nonparametric
tests for competing risks,

2 Design of Experiments :

Optimality of designs under resource consirainls using Graph-theoretic methods; Construction of
asymmetric orthogonal arrays.

3 Probability :

Uniqueaess and robustness of Fujisaki - Kallianpur - Kunita and Zakai cquations of non-linear
filtering under a general framework; Disproof of a conjecture of Kerlesz and Vicsek in percotation theory.

Mahematics

A new proof of Krein's trace formula; Perturbation bousnds for matrix fctorizations; Spectral radius
formula for joint spectra of commuting matrices; Study of Q-matrices; Regularity of solutions of elliptic
sysiems.

Bangalore Unlt

1 Statistics :

Sample surveys, Large sample theory, Bayesian inference, Bayesian non-paramelric statislics,
Bayesian non-parametric estimation, Robust Bayesian Analysis, Reliability theory, Optimality and coastruction
of experimental designs,

2 Probability theory :

Applications of large deviations 10 Information theory, semi-stable measures and processes, diffusion
processes,




3 Mathematics :

Groups of exceptional Lic type, Coxeler groups and the Moasier group, Combinatorics (Bruck-Ryser
type theorems for quasi-symmedric designs and strongly regular praphs), Functional Asalysis, Geometry of
Banach spaces, Ergodic thoory, Operator algebras and Operator theory, Harmonic analysis, Diffcrential
Geomelry and Topology, Scpetra of Laplacians (especially on vector bundles), Spectral theory for partial
differcntial operators, Finitely additive measures, G-inverses.

Applied Statistics, Surveys and Computing Division

The Applicd Statistics, Surveys and Computing Division consists of Biometry Research Unit (BRU)
and Computer Science Unit (CSU). Faculty members of the Division are engaged in project, research, leaching
and training programmes. Summary of activilics are given below unitwise.

Blometry Research Unit

Rescarch workers of the Unit are cagaged in studies related to : 1) growth pf [ndian Major Carp
(IMC) fed with selected nutrient diets ; 2) Visco-clastic properties of blood under stress condilions, including
chemical siress ; 3) the effect of hypoglycemic extracls from plani sources on blood sigar, using different
experimental models ; 4) the young insuljndcpendcn( malautrition rdaleddiabctic pa!.ienls(hmDP).andS)
implication of scrum lipid profiles in | and glucose i T | studics, with some
organophosphalswhlchmwndelyusedmagnqﬂuualfcl&.mundmzkmmlhcumLSousahem
findings are 1) exposure of IMC 1o pesticidal polfutants significantly lowers Lhe prolein and glycogen contenls
in them; 2) growth studies of IMC indicated dislinct species-specificity; 3) water soluble portion of the
2lcoholic extract of Vinca rosea when subjected to ion in silica gel ch hy with different
solvents, such as, cthyl acelate : methanol, ethylacetate : chloroform : benzene revealed the presence of cight
fractions; 4) the FCPD patieals who are subsets of MRDM, despite sullering from 2 secondary form of
diabetes, are as (requently and as severely afflicted with relinopathy as those with primary forms of diabetes
and need similar ocular surveillance and 5) variation of dict is responsible for the variation of chofesterol
turnover in body Lissues and high level of cholesterol in body often leads Lo atherosclerosis and other cardiac
ailmeats.

1. Visco-clastic properties of blood

Study target was to assay biochemical and h logical p ies as a resull of the stress induced
by chemical and radiological sources on experimental animals.

As 2 routine procedure chemical stress was induced by injecting 50 mg/Kg i.p. of strepiozotocin
(sigma) (o normat hezlthy rabbits. The experimental design involved the Lreatment of two separate baiches of
age-malched (6 months) normal bealthy rabbits (0=6 each) wilh chemical stressor (streptozotocin) fo one balch
and equal volume of saline (placebo) to the contro! batch. The weights of the animals ranged from 125 - 1§
kg for which records were also kept on individual rabbit basis. Short tcrm and loog term clects of the
chemically - induced stress was investigated on various blood parameters, ¢.g. viscosity, prolein fraction and
gencrat hacmatological indices. Comparable experiment was performed by applying known sheer stresses e.g.
20, 30, 40, dynes/om’ . The results revealed (hat highest viscosity was obiained with least force applied (20
dunes/cm’) ; i.c. the lower the shear stress, higher was the viscosity.

Radiological stress was also induced by wholebody X-irradiation by a machine operating a1 250 kvp
with a 2mm Cu filler. The dose was adjusted by Lrial. Two sels of age maiched normal healthy rabbits (p=6),
onc for control and the other for teated batches were used. The X-iradiation procedure was followed by
applying Iwo schedules. In one, various doses (50, 75 and 100 Gy) were tried keeping the time fixed (I mis)
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and in other, keeping he dose fixed (50 Gy), experimeats were performod s before. The results rovealod a
time related and not dosc-specific variation of the blood viscosity of animals.

The experiments on radiation dosimetry, were performed (0 cvaluate (he exact dose at which the
animals were subjected. This portion of the project was conducted with the help of ).C. Mondal of Biophysics
Laboralory of the Saha Institutc of Nuclear Physics, Calculla.

2 Hypoglycemic drugs from plant sources

The waler soluble portion of alcoholic extract of Vinca rosea was subjected lo mmtlon in silica sd
chromatography. Trials using diffcrent solvents such as, : methanol,
benzenc revealed thie cxistence of cight fractions. Further work (o isolate these fractions and to sludy the dl’eu
of thesc fractions on cxperimental animal models is in progress.

3. Carp growth with sclected nutricnis

Target aclivitics were

i) Scloction and colloction of foed ingredicats and preparation of trial feed.

i)  Laboratory investigation to be conducted with the Lrial foeds 1o defermine growth rate
and food conversion ralc.

The experiment is designed to cover Lhe lag phase of growth of the IMC spaws : i.c. from Sth day to
12th day of growth of he specics. Two types of supplementary feod lmvc been pn:pamd, onc eonla.mmg animal

derivative ingredicnts like fish meal and the other ining plant derivative ingr ; Le., groundnul oil
cake.

Tt has been observed that better growth is possible by applying animal derivative fecd rather than
planL
4 Histopathological changes of airbreathing fish

Air-breathing telcost like H. fossils of average weight 8.15 mg. and averape length of 4.75 inches and

A ls\udmcm of average \mghl 21.5 gms. and avcrage length of 3.85 inches were exposed fo differcat

of p ly known as di for 9 houss lo determine the LC,0. $0%
monahlyhasbwnobscmd al 47 ppm for . fossilis and 8 ppm for A. testudincus.

Fresh baich of 10 fishes of H. fossilis (av. weight and length were 8.15 mg and 4.8 inches
respectively) and A. testudineus (av. weigth and length were 21.5 mg and 3.85 inches respectively) were
cxposed lo sublcllnl oonccnu-auon of phosphamidon ic. 15.7 ppm for H. fossilis and 2.7 ppm for A.

lo the hological changes in terms of short and long term cffects of
plmphamndonondlﬂcrcnl lissucs like hvcr kidncy, gill, cic. The water of the ambicat medium were changed
cvery day and Lhe concentration of the pesticidal pollulant was also monitored lo maintain identical
experimental conditions. No mortalily was obscrved during the experiment.

5 Investigation {nlo the young insulin dependent MRDM

We have been working on this project for mose lhan 6-7 years to find out Lhe causative faams behind
Lhe malnutrition related young diabelic paticnts, particularly the palicnts of lcul ic diabeles
(FCPD). This is a peculiar discasc confined (o cestain zones of the countrics within Lhe Lroplql bell

The actiology of it is thought to be cnvironmental, though Lhe agents are not yet fully known. Protcin
coergy malnutrition (PEM) may be an important cnvironmenial facior, but the data we have so far do not
implicalc this in all cascs. Besides, nat afl members of Uie population groups cxposcd (o PEM, develop this
discase, Even Lhe question of genctic predisposition probably docs not arise since in our cascs only 11.2% of
the affoctod individuals have posilive family history.
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Tn Lhis confext we made HLA - class Ji antigen studies (o link up Lhe susceplibility of HLA - sntipens
with MRDM paticnts in general and FCPD paticals in particular, Our HLA studics reveal some inlesesting
information which arc somewhat differeni from other studics. Next we studied B-cell functions in our patients
to asstss Uhe fasting and post glucose C-peptide and insulin levels in the plasma where we observed that Lhese
levels have varying BMR (Basal Metabolig Ratc) and the nulritional standards of the patieat.

6. Lipid profile in diabetic atherosclerosis

In the Light of recent knowledge as reported in litcrature, it s revealed Lhat diabetic people are more
pronc (o atherosclcrosis and heart stroke. Alsa lipid profiles are thought to play a major role in the causation of
heart attack. Saturated fatly acxds (SFA) as a wholc arc implicated in hypercholesicrolacmia and reduction of
HDL - ch in isingly this docs not apply lo medium chain SPA and stearic acid.

In a preliminary cffort to fill this information gap, it was thought Lhat dictary analysis would reveal
the preponderance of which fatty acids in the food lead lo diabeles and whether they have different roles in the
rocent onset of diabetes and in the long duration of diabetes. We have also collected data from similar
sociocconomic non-diabelic subjects. We are now working (o corrclate the faty acid intakes with the
prevaleace of atherosclerotic diseases and glucose inlolerance. Thus if any defects in the patterns of tofal
and various fatty acid intakes can be revealed, suitable corrective guidelines may be laid down. Since there is
dearth of information on the intzkes of various [atty acids and (heir impact on cardiovascular status and
glucose intolerance in the low middic and middle class poople in this region, our work would be belpful lo fill
thnsmfomauongapbycxzmuunguudmrypaucmoﬂamcnumbuornxhpwplcandﬁndandmmuy
and cloctro of ischacmic heart discasc, peripheral vascular disease, strokes,
glucose tolerance, and  defocts in serum lipid profiles in them.

Projects

A Winter school on the Application of Biometric Techniques on Lhe Biology of Fish Growth and
Reproduction was conducted jointly with Lhe Department of Zoology, Visva-Bharati University, Santinikeian,
during 27th October to 8th November, 1994, A workshop on the scparation of carp LDH - isozymes by starch
gel eloctrophoresis was also conducted besides lecturcs oa statistical concepts and biological aspects of fish
growth. Professor J.S. Dulta Munshi, Bhagalpur University, gave a lecture on *Diffusing capacity of the gills
and accessory respiratory organs of airbreathing fishes and Professor T. Subramoniam, Madras University gave
inviled lectures on i) Cryoprescivation of crustaccan gameics and cmbryos and ii) Crustacean reproduction
and aquaculture, 10 Lhe participants of Lhis school. Eight participants from differenl universitics in India
altended the school.

Computer Science Unit

The scientific workers of the Compuier Science Unil arc engaged in rescarch, (eaching and training
activilies of (he Institute. The main arcas of rescarch arc Sampling, Design of Experiments, Mullivariaie
Analysis, Dircctional Data Analysis, Reliability, Regsession Analysis and studics in 2-D Cellular Aulomata &
Optical Processing. The faculty takes active part in leaching in the regular B.Stat. M.Stat M.Tech. in both
Computer Scicnce and Qualily, Reliability & Operations Rescarch and [niemationat Statistical Education
Centre's regular and specialisation courses. Besides, the unit also conducied the 30th scssion of the Intensive
Coursc on Programming and Application of Electronic Compulcrs (rom 22nd August lo 4th Novernber 1994.
The faculty also took part in ISS provationers and officers Lraining programmes of the Department of
Statistics, conducied at Caleutia. Development of computer soflware for directional data analysis is currcatly in
progress al CSU. The unit organised a UGC sponsored Refresher course in Statistics (November 18 -
December S, 1994) and a Winter School on Directional Data during Deocmber 12-17, 1994.



L Sampling Studies

Encouraging lhwmiulandunphia]mchismnﬂnulnginlhcmofmdmﬂwdmom
models, clliciencics of cstimators and their rmsuns of privacy protoction, emcrging ficld of Small-Domain
imalion, oplimal cstimation undes models.

2 Design of Experiments

Rescarch in this arca are confinod 10 designs with repealed measuremenls over varying Gime periods,
development and study of designs for their optimality in the field of medical experiments, biostatistics eic. apd
designs under mixed effocts models.

3 Multivariatc Analysis and Inference
Studics in Reliability modcling, Inference for iwo sample survival data, existence conditions of a limit

of suitably normalised and centered posterior under general sci up, asymptotic behavior of Bayes estimates in
mulupanmcm discontinuous densilics and densitics \vuh smgulanuw, asympiotic cxpansion of pasterior

for a family of gular cases and methods and d ics for collinear data are
some of the rescarch fopics. Chmclcnmuon of dcnsmcs adnuung Cox's scmi-paramcuric Logistic
Discrimination Rule - the multi case; ic oplimal cstimation of Cox's

LGD Rule ; Robust test for the intra class comelation cocfTcient in symumetric multivariate clliptically
conloured symmetric family, pests for no mixiure against the multivasiale normal mixturc family ;
estimating functions, p-and L-optimal lests for no mix(urc.

Dircctional Data Analysis : Robusi predictive densitics for the mean dircction for circular and
spherical random variables; Admissibility of simultancous MLE of the mean directions in several independent
Langevin distribulions, Monolonicity and Admissibility of some standard tests in the Langevin distribution;
Robust lest for uniformity of dircctions in the wrapped stable circular uniform mixture family with
applications; Tests for change point with directional random variables.

Statistical inierpretation of updales for data/modc! changes in terms of lincar zero functions provides
a good understanding of updates. Efforts arc on 1o study alicrnatives (o ridge regression (rom the stalistical and
computational poini of vicw. Fitting suitable lincar regression models for infant mortality ratc prodictors from
achoice of cconomic 2nd demographic regressors arc being tricd out.

Studics in geometric algorithms with VLS applications and Baycsion object recogrilion approach for
automatic counting of bacicrial colonics (rom images of the bacterial colonics applying Markov chain Moule
Carlo simulations arc also of in(crest lo Lhe faculty.

Prgjects

1. Application of 2-D cclfular automata

A Cellular Automata (CA) is characiensed by its geometry, set of ccli valucs, neighbourhood
sppecification and cvolution rules. Evolution of CA pmooods over one lime stcp by application of respective

local rule to cach cell. This leads to a new coni new ions arc cvolved. A gencral
tochnique for synthesizing a CA was developed fora spoaal class of CA having onc cycle of length onc and all
other cycles of length L. The enciphering and iques were studied with respoct 1o Lhe

robustncss against cryptoanalytic altacks. Synthesis ol’ mmmum length CA was donc by starting with
pnmmvc polynonnalx and using L‘uuzos algonlhm In finite fictd. This scheme while retaining the advantage
of in g and g is pluaily more simple with respect 1o key managemenL

This is an improved crypwgmplw.: scheme. A cellular avlomata simulator was also developed. The package
can perform simulation of any binary CA on a lwo dimensional grid.

21



Concept of compositencss is Introduced for a class of sclf gencraling automala Its dynamical
behavioor is fully analyzed. The results arc found (o hold good for Lhe class of CA. Its application (o privaie
koy cryplosysiems and to gencration of long period inleger soquence generation is established.

Collular archi for modulo operations on ials are Preseatly, p
dlvnﬂonlspctfomedbynnn;LESRsFordw@mgpolyuomﬂldmyndmuls.mmmdm
homogencous and uniform struciurc of CA was shown.

Work is in progress on

D Ascheme (o gencrate lest voctors for a given CA, and
ii). A fast systolic structure for modulo mulliplication.

2. Genernlized lincar models

Work on this project, focused on understanding and quantifying the roles of chservations and
variables in collinearity and examining (he uscfulness of some of the popular remedies of collinearity.

‘The effect of an obscrvation oa collincarity can be judged by comparing the condition oumbers of the
design matrix. This option is computationally demanding. Hadi (1988) provided some approximations 1o te
change in the condition number. During this project, it is found that thesc approximations are actually from
Lhe lower side. So a sharp upper bound on the change was oblained. Duc lo limitatians of the condition number
in depicting the overall state of collincarity, in the lincar regression conicxt, some new casewise diagnostics of
collincarity were derived. Similar results for analyzing the impact of an additional cbscrvation on collincarity
were oblained.

‘The variances proportions table is used Lo describe the roles of the regressor variables in collincarity.
Studics indicalod that the variables involved in the various modes of collinearity are better identificd by Lhe
tablc of right singular vectors of the design matrix. The role of variance proportions table as a diagnostic ool
for collincarity is also defined.

3. Small domain estimation

The project is calitled "An empirical investigation on cffectiveness of emerging small domain
estimation procedures compared lo traditional methods in the Indian context”.

An application of cmpirical Bayes and Kalman fillering lechniques is reported, using live data from
Indian Statistical Institute, Calculta, to illustraic bow initial small domain cstimators may be vastly improved
upon. A stratified iwo stage sampling procedure is adopied, atlowing selection of first stage units with unequal
probabilitics bul of sccond stage unils with cqual probabilitics. Standard design based estimators for domain
totals arc inilialized based on domain specific survey data alone. Strength is then borrowed across domains and
from past surveys. The resulting gains in efficacy arc numerically demonstraled, through replicaied sampling
from afficial records.

4. Study on rural indchiedness in West Bengal (1993-94)

‘This is an ongoing projoct. The aim of the project is to make a comprehensive study of data supplied
by institutional sectors like Reserve Bank of India, Planning and Development Department of West Bengal and
Nationa} Sample Survey Organisation and data collected from houschold surveys. A houschold survey was
conducted in (wo districts of West Bengal, They are Hoogly (near Calcutta) and Murshidabad (away from
Calculta). Altogether 2560 schedules were filled in. Four blocks were sclected from cach district using
Rao-Hartcy-Cochran scheme. The aciual Geld work was compleled in Scptember 1994. The scruliny, cditing
of computer data files and analysis of data arc in progress.
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5. Software development for the analysis of dircctional data

The asalysis of dircctional data docs not confirm to standard statistical techaiques. This calls for
special lools. Now such lools arc cmerging on sound Uheorctical basis. The noed for appropriaic compuier
packages for the analysis of such data is, therefore, thought worthwhile,

The package being developed is plannod o work in an interactive covironment. The package is
modular. Each command medulc draws on a global data structure and execules the command. As and when
new command modulcs arc developed and (esied, they are added (o the main package.

So far, commands like READ, SAVE, RESTORE, SHOW, ERASE, INSERT, DELETE,
QUIT, EXECUTE for creating the workshest, saving and cdiling of the data in the worksheet have boen
incorporalod into the package. Also work in developing the modules for graphical representation of directional
data has been tested but nol integrated with Lhe main modulc. This way about 80% of work we kave planned
for 1994-95 has boen completed. The project will continuc for 1995-96 also.

6. Software development on Cellular Automata

) Modulc for simulalion of CA. This can simulatc any bisary CA on a 2D grid
with pull or periodic boundary condition.

i)  CAbased encoding and docoding system,
iiiy  Modulcs o thinning algorithms and other utilities.
7. Winter School on Analysis of Directional Data
‘This winter school was held at ISI, Calcutta during 1217 December 1994. The school was auended
by 36 pamcnpanls wnh d.wmc arcas of specialisations. They included  scientists from Defence Rescarch
ics, Indian Institute of Scicnoe, Bangalore, Indian Meicorological Society,

hmc and Ca]a:ua. Geological Survey of India, Zoological Survey of India, Centre for Pollution Studies and
faculty members from Universitics spocialising in Electronics, Biology, Environmental Sciences and Statistics.

The course conlent was : Introductory leve! exposuse (0 recent developmeats, Descriptive Statistics
and ion for Dircctional Data, Basic Distributions and Inference, N ic methods and
duamon and demonstration of Softwarc for DD analysis. Short Ia:ums were gmn on Opuma] propems of
lests, Model scloction and Goodness of fit tests, Classi and Di and
Change-point and Slippage problems.

Externally fundod project

A project on "Diffcrentla) Impact of Modemn Rice Technology Acvoss Production Eavironments® was
ducted jointly by Indian Statistical Instilulc and University of Kalyani. The study was spoasored by the
Rockefeller Foundation 25 a part of a larger study covering scveral countrics in Asia.

‘The primary data was collected during 198991 period in West Bengal and ils analysis was waken up
subsoquently. Now the report is published. A fow of the salient findings of the study are outlined below :

) Modem Variety (MV) rice technology reduces the duration of a crop on the ficld and enables the
farmer 10 grow addilional crops lcading (o increase in cropping intensity,

i) MV wechnology crealed 33 per cent higher demand for labour per acre compared Io Tradilional
Varicty (TV) technology in pre-kharifkharif scason.



{ii)  The analysis of faclor shares showed 3 twofold increase in the level of farm family income of gwner
cullivators 3s a result of change aver to MV (cchnology and that of tenant cullivators is fourfold.

)  Per acre aust of production of rice is higher in MV than in TV, bul due 10 more than proportionale
inarease in yield per acre, the cost per kitogram of rice outpul Is less in MV than in TV,

v)  With Lhe increasing MV adoplion ratc of houscholds not only the per acre income from rice increasod
but the per acre non-rice crop income aiso increased. Taking the houschold as a unil, incomes (rom
fice and non-rice crops and arca per houschold, have all showed an inverted U shape i@ increase with
adoption rale, reaching a maximum and (hen a decrease. This patiem is Jess pronounced for crop
income than for crop area per bousehold.

vi)  Relationship between farm sizc and MV adoplion reveals that small farms (end to spocialise. The agro
climatic factors determine their 100 per cent MV adoplion or no adoplion af all. Larger farms bave
greater physical diversity and permit a more mixed cropping patiem.

vif) Twlhmmpuhmndwldsbmmodumnmwaadopuondmmdummnr

technology change in rice cullivation shows i quality in ricc income per houschald with
increasing adoption of MV rice lechnology. Howwcr‘lhislmbecnhrgdy neutralised by the other

p of income, parti income g d in the hired labour masket which may be an
Indirect impact of the MV techaology.

viil) Income delermination functions shows a posilive clfoct of MV adoption on rice and crop income,

ix) Incidence of absolule poverty declines largely with increasing adoption of MV rice technology.
However, the MV rice technology adoption has not consistently increasod Lhe incquality in bousebold
income while increasing its variability, 10 some cxteal, in absolute lerms.

Physical and Earth Sciences Division

The Division comprises of Chemistry Unit, Computer Vision and Paltern Recognition Unit,
Ekectronics Unil, Electronics and Communicalion Scicnces Unit, Geological Studies Unil, Machine
Intelligence Unit and Physics and Applicd Mathematics Unit. Faculty members of the Division are engaged
in teaching and training, besides Lheir rescarch and project work. Research carried out in (hest unils are
described below :

Chemistry Unit

). Allophanic Materials in Wesl Bengal Soils

A lasge number of West Bengal soils was found to contain an clusive constilucat mainly in the clay
fraction. This substance produccs modification in the clay propertics such as exchange capacily, aggregale
formation, waler permeability clc. This malerial was suspecicd lo be non~crystalline, aliophanic in natere and
has been litthe studicd in our soil so far.

dentlty of thest allophani hod by sp hnique. Theso were found
o bind strongly to organic matier which could cxplam the aocumnhuon of orgamc matler in the subsoils in
regions where such allophancs wers found. Experiments have been carried out to explore the autrient poteatial
of this constituent.
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2 Source, availability, nutrical value and (oxicity potential of some heavy metals in soil

Some of the so-called heavy clements are often benceficial to life when present in small amount but
highly toxic above a certain level. There are however some such clements as As, Cd, Hg and Pb which are
dangerously toxic cven in small quantily. Proximity to industrial belt and conscquent affluent and solid
discharges conlaminate fertile soils. Application of cily waslcs as manurc and indiscriminatc use of pesticides
without any prevenlive measures have been causing heavy metal toxicily for quite some time. We have been
trying to measure the heavy melal p ion in the iall soils and pinpoint the offending
source of contamination. Experiment is on 1o suggest amolciorative measurcs and prevention of the fresh
contamination.

The project also cnvisages Ui ion of the level of mi ient supply in agricultural land and
identity the deficient and also overfed soils.

Computer Vision and Paltern Recognition Unit

The Computer Vision and Pattern Recognition Unit was formed in November 1994 1o camy out
research work in the fictd of Computer Vision, Paltern Recognition and Knowledge Based Computer Systems,
and (o collaborate with industry in the arca of Compuier Scicnce. The collaboration with industry includes
manpower development, exccution of tumkey projects as well as applicalions oriented rescarch and
development work.

1. Mathematical Morphology, Dot Paticrn aad Cluster Analysis

a)  An cllicient approach based on mathemalical morphology has been developed (o deteet circular
objects in a scene. It works cven if the objects are highly occluded by onc another. Extcasion of the work to
gray level regular goometric shapes is being carricd oul

b)  The task of shape identification of dot paticrns has been considered. One of tlic problems here is the
avtomatic detection of the perceplual boundary which has been solved by a parallel algorithm. The approach
can lake care of multiple dot paticras of different densitics in Lhe same scene.

¢) A now algorithm for detccting rep ive sced points (rom 2 paticra sel in multi-dimensional
space las bocn developed and its propertics have been ish

d) A new definition of neighborhood of a point in a multi-dimensional space has been defined that
captures both the nolions of proximily as well as symmelric placement. Some applications of Lhe propostd
ighborhood have been

¢) A multi-sced data clustering algorithm has been proposed. It has been demonstrated that the
algorithm works very well. Delection of cluslers s being worked out.

2. Computational Linguistics, Natural Language Processing and Spoech Analysis

2)  From a lasge corpus, statistical analysis of Bangla lext has been done. Statistical analysis of phonemic
represcntaion of the data has also been done.

b}  Morphological processing of Bangta words is being continued and the methods developed carlicr are
being improved.

¢) A generalised lexdcal functional grammar has been proposed for syntactic analysis of Bangla text Al
prescnt Lree adjoining grammer is also being gencratised for Uie syntaclic processing.
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d)  Somc work on Bangla compound verb has becn started and rules arc being formulated for parsiog of
compound verbs.

¢) A spell chocker prototype has boen designod for non-word ceror deicction in Bangla lexL. A cormection
strategy has been formulated. 1t is being cxicndod (o take care of some real word crror detection.

0 Compucr impl of grapheme (o phoncme ion rukc las bocn worked oul. Work is in
progress (o produce specch mode output of OCR and spell checker alrcady developed. The work will be useful
for the visually handicapped.

kR Optical Character Recognilion and Document Proccssing

a)  The prototype Bangla OCR system already developed is being improved to recognise mulli-font
Bangla documeats.

b) A Devanagri (Mindi) OCR system is being developed. Work is continuing to integrale Bangla and
Devanagri OCRs.

€)  Separation of scripts in a muli-lingual document has been worked oul presently with Bangla
Devanagn and English languages.

d) Workisin  progress for aulomalic identifi uuon of tables and mathcmatical expressions in a complex
document. merging, appending and g of Lables are also being worked oul

4. 3D Digital Geometry and Biomedical Image Processing

a)  Topological problems like Euler characteristics computation in 3D digital space has been worked oul
Efficicat algorthms to find skeleton as weli as scgmentation of objects using skeletal discontinuilics have been
proposed.

b)  The problem of confocal mi pic (CM) image p ing is consi Multiplc layers of CM
images are being combined to make a 3D cellutar representation.

¢)  Texture has bocn used for Lhe first time for aulomalic classification of cell images using fractal
textural features.

5. Neura! Networks

a)  An adaptive method has been developed (o updale, in an autonomous way, Lhe leaming rae of the

algorithm for 2 muitil This mcthod assumes cach individual weight has its

own Icaring ratc parameter and updales it on the basis of the steepest descent principle. In this contexi 3 ncw

concepl, namely, the elfective value function of the Icarming ratc, has been defined. The new adapuve

a]gonlhm has been applicd to a number of benchmark probicms and has produced much better performances

in terms of convergence speed Lhan the original backp Igorithm. It has becn applicd o
Iwo high dimensional astronomical data analysis problems.

b) A modification of the self-organising ncural network model of Kohonen has been proposed. The
number of processors in such a network is normally fixed. A dymanic version of the actwork has becn
proposed where this number can grow or reduce during the lcarning process depending on the data. For this,
some crilcria arc proposed for inscriion and delction of processors during learning. The dynamic neiwork has
been applied for shape scprescntation and a unified approach fo skelctonization of patierns (binary or gray
level images or dol patierns) has been proposed.
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Electronics Unit

During the period 1994-95, Lhe facully members of the Unit were cngagoed in rescarch in the ficld of
Compulcr Science. The rescarch areas include Parallel Algorithms and Parallel Archi Network
Topology. Intcrconncction Networks, VLSI Layoul Design, Logic Synthesis and Design for Testability, and
Computational Geomelry.

1) Parallel Atgorithms and Parailel Architoctures
The objective of rescarch in this arca includes Lhe following

i) Dcslgn of efficicnl paralch a]gonlhms for various numeric, non-numeric and graph-thooretic
ions, problems on comp | geomelry; mapping Lhese algorithms on suilable paraliel

archifocturcs.
ii)  Design of faull-tolerant paralfel archilcctures for different numeric and non-fumeric problems.
iii) Testing and design for testability of systolic arrays.
New parallel algorithms for fast mulliplication in redund: y number sysiems have been

developed. Algorithros for Lagrange's interpolation with a) Oflog |;) time and O(n") processors, and b)
O(nflog n) tirac and O(n log n) processors have also been developed. A parallel algorithm for power scries
manipulations have been developed.

2, Network Topology

The objective of (his study is to substitutc (opologics for compulcr networks in order to have a network
with small diameicr, low number of communication links, incremental extensibility, faull-tolcrance and case of
rouling in both fault-frec and faulty situations. Many of these roqui arc mulually conflicting in nature.
An optimal design is still called for.

A now network topology called Fractal Graphs bascd on fractal geometry has been developed for
designing a parallcl-processing archilecture. The graph is planar, rocursive, sclf-similar, has a sub-logarithmic
diameter and admils 2 hamiltonian. The proposcd archil has many beautiful combinatorial propertics
and will serve as a potential processor interconnection structure for paralic! processing.

Another new nelwork architecture with the maximum node degroe of 3 has been proposed. This
nctwork uses Lrecs as the basic building blocks which are interoonnected in a suitable manner, Algorithms for
bilonic sort and DFT have been clliciently mapped on this architecture.

3 Interconnection Networks

A gencral graph-thooretic approach has been studied for cstablishing Lhe rearrangeability of a given
mullistage inlcreonnection noiwork. A gencral class of rearrangeable inicreonncction nclworks have bocn
definod. Different sclf-routing algorithms have been developed for these networks to route different classes of

ions. New group Lransformation rules have been proposcd for rearrangeable networks that cnable us (o
mlc a large class of permutations in O(log N) timc in an N x N rearrangeable network. Some fault tolerance
propettics of this class of rearrangeable networks have boen studied and specific faull (olerant routing

ithms have been developed for routing ions in prescnee of Lypical classes of faulls. Some new
fauht deloction techniques have bocn propased for detecting these faults.

A new concept of outpul buflering has been introduced which is useful in the performance analysis of
MIN's. Simulation resulls of this lechinique are currently under study.

27



Fault-models for detocting and diagnosing short-circull fsults in Benes nelwork as well as Clos
network have been developed. Test vectors for locating these faults have also been designed.

4 VLSILayow Design

‘The objective of Lhis projoct is to dovelop algorithms for clficicnt design of VLS! layoul. Our arca of
investigation includes :

) Floorplan Optimization

Floorplan topology gencration and sizing problem have been unified for cfficicnlly dualizing an
interconnection graph. We usc an Al-based graph search technique, Por gencral floorplans, we inloduce the
conoepl of Z-cuts, which is a powesful (ool to handic general nonsticing floorplans. Experimealal resuits show
that the proposed technique outperforms Lhe existing lools.

1) Routing

Roulers with manhatian and 3450 moves have been designed both in Lhe non-overizp and overtap
models. Results indicalc Lhal any arbitrary VCG-acyclic channicl can be routed with d+1 tracks, where dis the
density, The routcr (crminates in linear time. For acyclic VCG, the router also performs vety well, Benchmark
channels and switchboxes show excelieal results when Lhe proposed router is used.

iii) Partitioning

A new concepl of monolone-geometric partitioning of chip floor has been developed Lhat is helpul in
routing. An efficient search (echnique has been formulatod based on depth-first branch-and-bound (DFBB).
Experimental resulls show very encouraging resulls.

5. Computational Geometry

Lecation of the maximum area isothelic rectanglc among arbitrary-shaped roctangles in polynomial
time remained unsolved for a long time. A new toechnique based on matrix-scarching has been used (o solve
this problem in O(n log'n) Lime and O(n) space.

6. Laogic synthesis and Design-for-Testability

i) lsomorphic redundancy in sequential logic circuit is 2 mysicrious property and whether or nol there
exists a real circuil that exhibits this kind of redundancy remained an open problem for a long time. We have
studied this problem in detail and found a series of examples of such circuits and their underlying propertics.
Currently we are working on their identification and removal,

ii) Nove! (cchniques for inducing design for testabilily in non-scan synchronous sequenial circuits have
been developed. The proposed Lestable design gencrates climination of all ial rod ics in a random
sequential machine. This technique is simple and its hardware overhead i ls much less compared to Lhat of
conventional LSSD design.

iif) Retiming of the sequential circuils for faster opcrations, and its cffec on redundancy arc studied. A
suilable synthesis-for-testability technique has been developed, such that the machine design remains resistand
(0 redundancy under reliming.

iv) Built-In-self lesting of CMOS stuck-open faulls has been implemented using 8 new tochnique. An
adaplive testing lechnique based on the application of pscudo-cxhaustive test palterns has bees developed.
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1 Design of Reconfgurable Fault-Tolcrant Array Processors/Systolic Arrays
‘This is a rescarch as well as & developmental project. The major goals of this project arc as follows :

) Studics ond subscquent design of reconfigurablo, fault-tolerant paralicl archi by
interconnecting processors;

i} 'l‘o dcvclop algonlhnu for reconfigurability and routing in presence of faulls in different paraliel
p €8, hypereube, cube: cycles, mesh, de Bruijn network, cic.;

i) Studics on algorithmic Gauli tolcrance in the context of paralle] processing;

tv) Studics on design for testability of unilalerat/bit [-dimensional/2-dimensional systolic amays and
their implementations;

We have studied models of I-D bilateral systolic amays and developed new techniques for Lheir
lesting. The problems of fault-tolcrance, reconfigurabilily and design for reduced diamelers in hypercube
architcetures have been completed.

Elecironics and Communication Sciences Unit

The faculty members of this unit are engaged in teaching of the different courses like M.Stat.,
M.Tech. (CS) and M.Tech, (QR & OR) conducted by the Institulc. A number of project/dissestation works of
tbe M.Tech. (CS/QR & OR) students have been supervised by the ECSU faculty members. Al peesent rescarch
scholars (funded by ISUCSIR/UGC) carry out their Ph.D. work (rescarch /thesis writing) under the guidance of
the ECSU scicntists/faculty members. Ten engineering & technology siudents from various universities (six
from BE Coltege IMPACT programmc, onc from J.U. onc from Dibrugarh University and two from NERIST -
Arunachal Pradesh) received their vocational Lraining for about 6 to 8 weeks in ECSU. Two MCA students
from South Gujaral University and Utkal Universily completed Lheir final project works and dissertation of 6
months duration in ECSU and got their degroes.

Rescarch activilics carriod out by the unit during the period were :

L Develop of methodologics for analysis, und ding and p ing of image and shape

i)  2DAD paralicl mode lhinning algorithms for 2 tonc images have been developed and arc successfully
applicd for ion of structural i ion and data compression. The algorithm is based on ion of
well defined shape pallcms usmg 3D digital lopology A major nchlcvcmcm is dcl'uung D simple point and
its cfMicicnt i already d d thinning algorithm for of pen motion in
handprinted script is refined for betier p on printed and itien script.

if)  Algorithms for extraction of contours and other conlinuous linear structures from gray level images is
completed. The algorithms arc based on search techniques and neural network methodologies. Methadologics
for color image cnhancement have been developed and are reported.

ilf) Pattern-spectrum is well known que for shape size ion of an objoct. A (ast algorithmy
for computing paticrn-spectrum using mathematical morphological conoept has been developed. This P.S. has
been used to estimate radius of circular objects, which in wrn s used Lo isolalc thosc circular objects in
clultered scenc cven in casc of significant occlusion.
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2 Rescarch in jonal geometry & C.V.

b G ical and topological prop of 2D digilal objects are investigaled using mathematical
morphological (ools. A pew dcﬂmllon of digital convexity has been suggestcd. Digital convexity of objocts
resulling from various morphological lransformations arc studicd under the light of this new definition. Ortho
convexity and ramp convexity, which arc verysuseful concepls in discrete domain and computer vision
methodologics, are also used (o genersie ortho convex hull and ramp convex hull.

il) A series of rescarch projects are being conducted on scale space image analysis for detection of comer
points of 2 - D digital curves. Scveral new resulls arc already reported In intemational journals. Receatly the
wavelel conoepl is being fused with scalc spacc analysis of 2-D images.

3 Research on fuzzy logic, approxi ing and fuzzy comp

A serics of rescarch projects arc being conducted on different Lheoretical aspects of
reasoning using fuzzy logic. A new interpretation of multidimensional fuzzy ing has been developed and
used for pulation for specch recognition, paticm recognition and cocluded object recognition.

A new Jeaming scheme 10 Lrain Lhe neural network is being developed using genetic scarch technique.
4. Biomedical image processing

Biomedical studies refated (o knowledge based expert sysiem [ramework that would combine medical
images of differcnt modatitics (sources) and visualization thal help i in pmung the anatomy, physiology and
discase pathology in 3D are being conducted. A review of ques of image registration of all
the major medical imaging modalities (sources) are continued. Another important picce of work is the
registration of images obtainod rom mulliple sources |c.g. x-ray computed tomography (CT) and MRI
(magnelic resonance imaging] into a single (rame of reference known as the canonical frame of reference.
Shape of anatomical structures in biomedical images is another important research arca of this group. Shape
maiching of images of such structures obtained from (wo diflerent sources, CT and MRI has beea carried out
using shape specific points. A 2D shape metric has boen implemented 1o irregular shapes in biomedical images
and the possibility of studying the progress of pathology (c.g. turnor) with Lhe belp of this shape metric, is
being explored.

S. Wave

propagation, signal processing & almospheric science

In the ficld of wave p ion, signal p ing and ic sciences we have four ongoing
projects. In wave pmpagauon studies, analysis of VH]’/MM \mc fade duration was completed and
classification of 3 typical modes of pmpayuon was asecrigined. More suusual work including clustcring

technique will be continued. Rain islics on wave p is conli Role of water
vapour density in g wave propagation has becn invesligal and n:poned Eneouragmg work is donc
and continved in the T3 based sysiem for of

pattcrns. Dot like structurcs recorded in sodar i umscncs were ideatified and mponod. Scgmentation of ABL
imagerics using different mask (ochni is i and resulls icaled. Morcover some
semi-avlomatic methods have boen dcveloped for the scgmentalion of sodar unagc boundarics and the
observations communicaled. Deiection of their boundarics and their mathematk ions have also
bocn communicated. Though the overall sysiem is nol fully automaled, our aim is towards that. In the field of
almospheric modelling some studics have been continued 1o /detoct Lhe chaos and turbulence occurring

in the ABL from the lower (metoorological) data which would have some bearing on the qualitative prediction
of the monsoon dynamics formation and Lhe resulls oblained (rom this analysis have been communicated. ABL
inversion breaking phenomena recorded in sodar paitern have beca analysed, modelled 2nd reported. Resulls
of the analysis of cioud images (INSAT lD-salcllll.c data) have also been communicaied. In atmaspheric
acrosol size and di project, ication of the i sct up is almost complelod but
the procurement of some oplical accessories ts in progress. For the restriction of laser powes (mw range)
limited scallesing cxperiment o fow altitude fog/layer and other suspended particles present in the lower
almosphere would be possibic Lo continue on regular basis.
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6. Speoch and music research

Acoustic and phonctic studics of some major Indian languages such as Telugu and Bengali have been
compicied. Acoustic phonclic studics of Assamese and Oriya languages have boen started. Perccption
urpenmcm for mhmg cues for fricalive consopant identification has becn complcted. Perception experiment

fod funvoiced plosive Preliminary work has been started for word
mogmuon using ncuro-fuzzy classification technique. Neuro-linguistic approach is adopted for Bengali and
Assamese vowed rocogaition. Procodurc and soflware for syntlicsis of singing have boon developed using
(emporal approach.

Geological Studies Unit

Since its inception in mid 1950s, Lhe Geological Studies Unit (GSU) has been pursuing research on
the Proterozoic and the gondwana geology of the Pranhita-Godavari Valley. In the last few years, however, the
research activities on the Proterozoic have been extended to the Cuddapah basin, the Chattisgarh basin and the
Eastern Ghats, with an aim (o work out the history of the crustal development of the southcastern part of the
Indian peninsula, intcgraling Lhe studies on stratigraphy, scdimentology, smu:luml geology, magmation and
metamorphism. A similar approach, i ing the studics on straligrap gy and sedi AN
has also been adopled for the rescarch on the Gondwanas and the activilcs on the same have been exteaded to
the Satpura basin (including Jabalpur 2rea), with an aim to reconstruct the history of the Gondwana
sedimentalion.

In 1994-95, nineteen research projects were taken up, and the broad arcas of activities of the Unit are
given betow in short.

L Proterazoic (Structure, Tectonics and Stratigraphy)

Structural geology of the Protcrozoic and the Archacan rocks, Kharwa, Rajasthan; Structural features
of he arrested charnockiles vis-a-vis the amphibolite to the granulite wransition; Cover deformation in

Cuddapah; Sedi jon of Lhe middle P ic Pakhal group; Geology of the Chattisgarh basin in the
carly stage of Lhe basin developmeat.
2, Gondwana (P Sedi ion and Stratig;

Crocodife remains of the Kota Fonnauon i diy Stratigraphy and pal logy of
the Motur Formation; Denwa  strali and pal; logy, Lith igraphy and scdi ! ol' the

Bijori Formation; Endothiodont and Cmmcphalus from the Pnnhna(}odavan Valley, the Lamcta beds and
lhe K-T extinction.

Quanitative geology/compuler appli
CPO in impurc quartz loctonile.

The important developments in the research activitics of the Unil are as below :
Prolerozoic Rescarch

. Cover Deformation in Cuddapah

The details of (he structures in key scctors of the Nallamalal Fold Bcllamanalysed for understanding
the kinematic (i tk of in this P basin. Geological mapping and
structural analysis in the ceatral part of the Nallamalai ranges around Diguvameita have been compleied.
Mapping around Vontimilta-Rajampct is under progress. Analysis of stmc(um in these two seclors
demonstrates a combination of LPS strain and buckle ing. Mcchani igraphy within the
Nallamalai group detcrmines Lhe spatial location of dctachments and faulls culling up-section. The
socumulated data indicatc that the longitudinal variation in structures from north (o south along Lhe
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Nallamz.ldelmybcrdnledwdxﬂ'mualth:uﬂmmponwnmﬂedbymmhdm&udmw
following jonal slaie normal faults as cvidenced by their control on facies
dmnbuuon within the Cumbum Formation.

Mapping along Lhe castcrn margin of the Nallamalai Bell around Silarampuram suggesis the so calid
“Dharwar Schists* separating the main Cuddapah oulcrop and Lhe oulliers such as al Udaigiri and Bhairavuni
Konda (Nellore dL) are only metamorphosed and deformed rocks derived from protoliths having direct allinity
with Nallamaiai Group. Preliminary results oblained from micro-sirocture and fabric dala from around
Sitarampuram are equivocal in relation o westward thrust transport along the easiern margin.

2, Orissa - Kamataka Precambrians

Postulated gneiss to charnockile transformation ai Kabbaldurga, Karmalaka, is invalidated by the new
anofolduymuhwcndzmmlhcnuymuu:y\dmTbepegmuucchmodulcvuns(walled
insity charnockites) arc ically incompatible to have been produced from Peninsular gogiss.

In the porthern boundary region of Eastern Ghats Orissa, massif-type chamockiles predating granulile
facies even have been identified This clearly refuled the proposition of chamockitisation and polats o
probable magmatic protoliths.

Thqmlmoddhn;onhcmnchuymhwbdﬂmmmﬂundmmwlymwmml
regime resulting in thickend crust by b is aged. This, together with
geothermobarometric data from Lhe Easiern Ghats are wtilized 10 constrain Lhe inverse thermal model. Also
importani gaps in the cisting models have been identified, £, heal Lransfer by conduction aloac is
inappropriate and tateral heat transfer is also important.

3 Py ic Stratigraphy and §

The work on the Proterozoic Peaganga Group of the Prachita-Godavari Valley, and Chattisgarh
succession brings into focus closc assocation of shallow marinc and decp marine deposits, 2nd the finding
contradicts generally acocpied meodel of shallow marine sodimentation in all the Protcrozoic basins of
Peninsular India A suite of volcanic and pyroclastic rocks has boen ideatified both in the Pranhita-Godavari
Valley basin and the Chattisgarh basin. Different types of pyroclastics, viz, igmimbilcs, ash flow and ash fall
deposlshmbecnmuﬁctLTmsuu:fus(reponorlgmlmbllwfmnlhc?m(mmlcbannunduopcmup
Lhe possibilitics of radiometric age daling, as well as ion of different P ions. Further,

of pyroctastics at different straligraphic intervals is a clear indication of unstable condition of (he
hasins,andml’ormuonsﬁomlhcamlymofdn pyroclastics may not be iniegrated with the sedimeniological
informations (o interpret the (ectonic setting of the basing, and their cvolution.

Proterozoic alluvial fan relaied deposils were studicd around Ramgundam area, Andhra Pradesh
Crilical examination of Lhe large scale archilectural clements and dedails of intera) sedimentary structures
reveal Lhat many of the featurcs of the fan-depasits arc common with that of bruided siream deposits. Duc 1o
the absence of vegelation covers the channclconfing finc-grained sediments in (he Protcrozoic sciting,
response of flood fow in alluvial fan foeder channcls and high gradienl braided rivers could be very similar,

‘This ebscrvation i in sharp contrast to the newly proposed alluvial-fs f model on
the basis of prescnl day fan building proocsses and lines th irap of stratigraphic siudy of
pre-siluvian alluvial sediments.

Gondwana Rescarch

L Gondwana Stratigraphy, Palacontology and Sedimcntation

The red bed sequence of the Maleri Group, a pant of the Gondwana succession, is interpreied 2s the
deposil of an anastomosed river system. In contrast (o the widely acoepted models of laterally migrating
meandering stream or bruided Stream sedimentalion, the anastomosed fluvial systennmchmamsedby
multiple stable channels which periodically, swilch their courses avulsively. The sedi
byvcmuhgsﬂdzuonofchanncldcposlulndmbankdcposamnyﬂmﬂom




“The analysis of the lithofacics and the facks association strongly indicale that W anasiomosed system
dovedoped in an asid to semi-arid climate, and was dominated by sheet flood deposits, constituted mainly of
intrabasinal calicho derived material. A facies model of arid zone anasiomosed river deposition has been

The palacoclimath P by the stablc isolope analysis of the calcretc fragments
(in collaboration with PRL, Ahmed indicatc gradual climalic transition from glacial, marked by the
Talchirs at the base of the Gondwanas to the and (o scmi-arid arc through a warm humid regime, marked by
the coal bearing Barakars. The palacoclimatic interpretation opens uwp possibilitics of classifying the
Gondwasas on the basis of climatic changes, and also Lo study Ihe changing palacopasition of the Indian
peninsula through the Mcsozoic time.

On Lhe basis of of B d and mod-dominant lithology, Bijorl
Focmation has boen interpreied 1o have been deposited mostly in a lacustrine basin. Gondwana sediment has
boen broadly referred 1o as fluvio-lacustrine deposits but d ion of aciual ine soquence is
hitherto unknown. Recognilion of the lacustrine scquence from Bijori Formation gives a realistic touch to the
vagucly definod palacogoographic sct-up of conti Gondwana basins.

A new tilanosaurid dinosaur has been described from the late Cretaccous infra Trappean rocks of
Dongargaon, Maharashtra, This ncarly compleic, aled and articulated skelelon of L cnabled us

1o diagnose Lhe genus Titanosaurs, the other known Indian titanosaurid gencra have also been recvaluaied.

The Jower Gondwana rock scquence comprising Talchir, Barakar, and Motnr Formations of Satpura
basin were mapped around Parasia, Chhindwara dist., M.P. covering an area of aboul 300 sq. km. with special
cmpbasis on the straligraphy and sedi jon of Molur fc ion. The lateral variation [rom clay dominant
Motur formation in the casiern part of the mapped arca to the sand dominant Molurs in the westem part is
documentod by several lithologs. Large wood fossils and plant impressions of Permian Motur have boen
collecied.

Mapping of the Upper Gondwana rocks of the Tawa Valley of Satpura basin is in progress. A
comparative siudy in the castern part of the basin shows that the typical denwa facies is not developed in Tawa
Valicy while the Pachmaris has more red clay within it. Morcover, the scdiments of Mour and Bijori
formations of lower Gondwana of Tawa valicy has also lost some of Lheir distinctive characiers which are
found in the castem pant. Fragmeatary amphibian boncs has been found from the Pachmari red clay near
‘Tamia (or the first time.

Rescarch programmes on Triassic vericbrale biochronology, revicw of the Indian  metoposaurid
amphibians, their morphometrics and other biometric studics of Indian temnospondyls have been caried out
Resulls of the above mestioned work will submilted for publication within a short lime.

The other Gondwana rescarch primarily involves working out of the stratigraphy and scdimeatation of
Laie Cretaccous Jabalpur - Lameta sequence at Jabalpur. This also involves colloclion and analysis of data for
finding a solution lo the cnigmatic extinction of the di 65 million ycars ago alongside with a
stupendous volcanic cruption (Deccan volcanism) that happened simultancously. The rescarch is in its
penultimate stage with the daia suggesting a massive melcorile impact on Lhe surface of the Earth near the
Bombay coast 65 my ago.

Quantitalive Geology/Computer Applications

1. CPOin Quartz, Influcnce of Impurity Phase

Crystallographic preferred oricatation (CPO) measurcment in quartz tectoniles from zoncs with
non-coaxtal deformation (¢.g., In the Singhbhum Shear Zonc) shows that the type of preferred oricntation is
dominantly a type-I cross girdle, occasionally grading to a single girdle or a small circic girdic around z, the
minimum principal strain axis. CPO is known lo be influcnced by several paramciers, nolsbie of which arc

type of jon (coaxial vs. ial), strain rates, and Lhe quartzites by the presence of a
scond phase, notably p A quantitati luation of the influence of phyllosilicate impuritics for
the above types of CPO in quartz lectoniles is the objeclive,
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C-axis oricntalion with respect 1o specimen coordinates and known kinematic framework and
ambicate of deformation in about 40 defornicd quartzites and quartz-mica-schist (1-§ tecfonites) was measured.
The phyllosilicac/quartz ratio in about half of these specimens has been estimated. The orientation iensor
matrix (OTM) corresponding 10 a set of 200 or morc C-axcs oricnlations in cach of the above spocimens has
been computed; Lhe cigenvalucs corresponding 10 these OTM's have also been compuled.

‘The ratio of tho maximum and the minimum cigeavalucs is regarded as a non-parametric catimaor of
the intensity of quariz CPO. Lincar and non-lincar regression analyses weee donc (0 asscss Lhe nawre of
dependence of intensity of quartz CPO on the phyllosilicale conient using data obtained from 15 of the above
specimens. A quadralic refationship secms 1o explain Lhe variance among samples. Regression using a Larger
data se1 andfor incorporating a third variable (a measure of strain iniensily) will be attempiod.

2 Microcmulsion

Pholochemical investigation of sysiems which mimic membrane functions is an extremely active ara
of current rescarch. The compartmentalized cavironments formed by the aggregation of amphiphiles 2 in
micclles, ! wvesicles, i and mict jons have been the most exploited membrane
mimetic agents. In addition, they have potentiat uses and applications in various fields. In thesc systems, the
core waler and the amphnpluhc mlcrfaoc arc in special physna] stales and nn affect the phynmchcmn]

and

processes occurring (herein. Photophysical processes, viz.,
electron-transfer cic., have been found o be intesting in oompunmcnuhmd oondxuons

The charge-transfer (CT) interactions arc onc of the most fundamental processes in chemisiry and
biology. During the period under review, the CT-interaction betwoen an clectron donor (HA) and an accepior
(TCNQ) and the fluoresceace behaviours of the CT-complex were studied in nonaquoous as well as in reverse
micellar and micro-cmulsion media (stabilized by AOT). A 1:1 CT-complex beiween HA and TCNQ was
found and its binding strength was cstimated by Beasi-Hildebrand oquation. The CT-complex was found b
Duorcsoence, which was kindered by (AOT) and higher concentration of (HA). The results were analyzed in
terms of Stem-Volmer equation. The role of walerpoo! and (AOT) on the CT- and the quenching processes
have been ascertained. The photophysical processes were influcnced by Lhe water/oil interface containing AQT
and the medium polarity did not have a corrclative say on them.

Machine Intelligence Unit

‘The faculty members of MIU arc cngaged in (caching and training in M.StaL and M.Tech. (Computer
Scicnee) courses of ISI. They arc also engaged in the supervision of M.Tech. projects/dissertations besides the
supcrvmon of Ph D. works. Many undergraduate/postgraduate students of Computer Scicnee, Electronics and

i Electrical Engincering and MCA courses from different universitics undergo their
vouuona.llscml.ral training under the supcrvision of the facully members of MIU.

During the period under report, rescarch aclivitics were carried out in the following areas wilh
salisfactory progress.

L Paitern Recognilion

Algorithms have been developed for determining multiclass (fuzzy) boundary and shape of a patiem
class inboth & and R° from |ls sampled pmlolypcs Thls roduccs and/or represents the uncertainties
mvolwd in the ional crisp p ion system has been successfully

d in identifying iil-defincd dc objects such as airports, scaports, road maps and beaches
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A minimal spanning tree based criterion for the selection of secd points has been proposed and its
utility has boen demonstraied on various daia sels. A splil end merge clustering tochnique and a metric for
higher dimensional dawa sets have also been developed. A modification in k-means algorithm has been
suggestod for reducing the number of computations. A minimal spanning trec based criterion for finding aipha
for Lbe construction of a/pha hul! has been found.

Paltern classification using genetic algorithms is currently under investigation.
2 Image Analysis/Processing and Compuler Vision

New definiion of classical cntropy based on exponential behavior of gain, and the definitions of
various image cntropics have becn introduccd along with Lheir propertics. The image entropy measures inclide
Ical, conditional, positional, hybrid and higher order fuzzy catropy. These informalion measures take care of
Lhe dependency of pixcl inteasities, probability and possibility distnibutions of plxd ooﬂodm pixe] property
and location of an objoct in the scene. Various algorithms for image scene anatysis
andmbo(vmonproblunshzvcbecndcvclopednmglbmmmmMalhmunllhmonﬁmymge
thresholding has also been developed.

‘Tochniques for data compression of binary conlour images as well as extraction of contours from gray
images have been developod. Preprocessing part of the fow cost parallel mode algoriLhms for image processing
and analysis of finger print data (using graph theoretic technique) have also been completed.

A ncw smoothing algorithm for digital images using isotropic a0d anisotropic diffusion processes has
teen developed. Gray level image coding using the modificd Bezier - Bernsicin approximation has been
developed.

Dala compression of binary contour images using discrete circular geomelry is bow under
investigation. 1ts merits over other convenlional lochniques are also being studied.

An altempl is being made (o rocognize & classify planar polygons using a new sct of local shape
descriplors, mamely extended angle and extended ratio. These together with a proper measure of the direction
of U extendod lengths make Lhe feature set Lranslation-rotation-scalc invarianl and also help in complete
roconstruction of (be unknown polygon.

3 Atificial Neural Networks

Principles of ncural compuling have becn nployed in Paltern jtion, Lmage
Processing and Computes Vision ficlds.

Neural networks (NN) have boen used (o find the maximum-a-posterior probability (MAP) estimalc of
a soenc modeled as a Gibb's random ficld. The MAP cstimation problem which is compulationally prohibitive
has been solved using a modificd version of Hapficld's neural nclworks. Relaxation type algorithms for object
extraction have been developed which optimize objoctive functions that can be mappod as (he cncrgy fusction
of a Hopficld-type network. Kohonca's mode! of scll-organizing fcature map| has been modified (0 solve ob)ocl
extraction problems. The algorithms work well in noisy envi A ical modcl for investi
Lhe robusiness of ncural network based systems under component (ailure has also been developed in this
conlext. An application of this modcl for making conncctionists’ lcaming systems robust is also demonstrated.

A conncctionist model, namely, X-tron is devcloped for perception of mixed object categories.
Neocssary supervised and unsupcxvucd lmmmg algorithms are nlso proposed. The principle of X-tron has
boen used to build a psych jonist system for learning and simultancous
recognition of muluplc objects (PsyCOP). Application of Hopficld model has been studied for graphical
maiching of dillerent structures. The cooperative and compelilive propertics of ncural networks arc also
cxploited 1o link different edge and linc scgments. A conncctionisi system for lcarning and reoogmuon of
lincar and its application (o handwriticn character recognition has becn developed. Principle of
Hough transform is usod in this development. The cffectivencss of meural networks is bcmg studicd for
thinning in gray love! images. Some cflicicnl algorithms bascd on cellular ncural networks have also becn
developod for object extraction problem.
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The gencralizations of Kobonen's LVQ model have boen proposed and used in clusiesing and image
processing problems. In this coniext, relations between LVQ 20d various c-means type algorithms are
established.

4 TFuozy Logic and Uncertainty Analysis

Various fuzzy sct theorotic operalors arc developoed for sofl data analysis. These include index of aca
coverage (10AC), fuzzy medial axis transformation (FMAT), bounds for memberghip fanctions, divergenc:
w\mmmmmrmymmmmmmrmymmwhmm

in assessing valuc and lo make Lhe fuzzy sct theorclic approach cnough flexible.
FMAT is uscful for both skeleton extraction and exact reconstruction/representation of images without
commilting oursclves Lo a specific hard thresholding. The divergence measure betwoen two fuzzy seis provides
an amoun! of discrimiralion between them and has been successfully ulilized in image segmentation problem.

Basod on approsimate reasoning, a inguistic recognition sysiem has boen formulated and tesicd with
real lifs data, This has been found lo be capable of handling various imprecise/uncertain imput palterns and
provide a natural decision sysiem.

A new measure of lotal unccriainty for Dempster-Shafer framework has beca suggested. This new
measure takes carc of uncertainty due to non-specification and randomncss and s frec from scveral drawbacks
of carlier attempts. An axiomatic approach has been used to define a measure of conflict for Dempster-Shafer
framework. Unlike other measures of inty which lizes Shanon's information measure (he
proposed onc is a gencralization of Vazda's quadratic eatropy and il considers oaly the conflictual aspects of
tolal uncertainty that ariscs duc to the randomness in the system. For possibility distribution new metrics have
been defined using different measures ol' o specdicny Properties of iterates of fuzzy circulant matrices wnder

max-min operations have been i g2 ics of determi of fuzzy malrices under geacsal
S-norm and T-norm have been Lavestigal ‘Ashlpc imalion p has been developed with the help of
fuzzy alpha hulls.

s Neuro-Fuzzy Processing

Attempts have been made (o inlegrale the merits of fuzzy logic and anificial neural networks for
designing an efficient decision making sysicm. Concept of fuzzy sct3 has been incorporaled al various stages
(¢.g., input, output, leaming and ncuronal leved) of Kohonen's actvork and multi-layered peroeptron o bandle
inprecise, incomplete or linguistic input data and intractable patlern classes for recognition. 1ts extension lo
connectionist expert sysiem for rulc gencralion and inferencing has been made along with applications to real
life data This shows how pattern description in terms of linguistic propertics and membership values can be
p«wmdbylmmwrmhluyudmspdmﬁnmmmu:mumwnmmmlmmmw
Bn,m’chmﬁawlllyormch hi decision regions is also demonsirated.
Iy fr rk for i of multi: ptron and fuzziness measures has boen developed
wdmgnanunwpuvmdsyncml’orobpaumlon_Implcmuﬁono(ﬁmyw(lhwukopuﬂonumg
neural nctworks and Lhe ulility of these networks in patlern classification and rule generation have beea
demonstraicd.

One important project in this area entitled “Neuro-fuzzy sysiem : design and implementation® is being
condvcted under the lcadership of S.K. Pal who is a Jawaharlal Nehru Fellow, This project is being fully
financed by Lhe Jawaharial Nebra Memorial Fund as part of the Fellowship award.

6. Genelic Algorithms and Fractals

Genetic algorithms - which arc adsptive, paralle! and robust scarch tcchaiques have boea used in
Pallem Recognition and Image Processing problems. Their applications in the automatic scloction of optimal
imago cnhancement operators have boen established successfutly. The scloction of optimal paramcter valucs of
multilayer peroeptrons and ccliular networks has also boen made. It relicves multilayer perecptron from using
back propagation fechniquo. An attempt is also made {o determine Lhe optimum Hopfickd type NN architeciurs
for object exiraction using GAs. A pew mulation meihod called directed mutation is dovelopod which
acccicrales the raie of convergenos of the genclic algorithm (o & great axienl. A new genclic operalor named
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substitution is introduced which replaces the existing worst chromosomes by randomly sclocted bedler oncs so
as lo cnhance Lhe performance of the existing GAs. Efforts are being made Lo determing criteria for measuring
fitnss by incorporating the cffect of fitness of Lhe predecessors or ancestors. Altempts arc also being made to
find the optimal stopping lime (or GAs.

Fractal dimension kas been found (o be a uscful (ool (o scgmenl an image. Attempls arc being made 1o

improve upon the methods of calculating (ractal dimensions of images. Altempts are also being made to find
the [FS (licraled Fuaction Sysiem) code automatically for digilal images.

Physics and Applied Mathemelics Unli
Apart from rescarch activities, faculty members of Lhis unit arc engaged in tcaching various courses In
1S1 as well as in guiding rescarch students lowards the Ph.D. degree. Major arcas of rescarch are :

1 Quanium and topological field theory, Berry phase, Skyrmions, Statistical systems, High Te
Superconductivity and Superfluidity, Quantum and Topological gravity, Quantum cosmology.

2 Quantum mechanics and Quanium feld theory by Stochaslic quantization approach, Quanium
dissipative systems, Blackhole Physics.

3 Anyon Physics

4. Primordial Universe, Fluctuation of Maxwell Vacuum.

s, High cacrgy phenomena : The problem of baryonic dictatorship ai high and ulirahigh coergy,
Propestics of corrclation phenomena amongst the socondarics produced in high encrgy collisions, aspocts of

intermittency’ phenomena in high cnergy collisions, charge-nculral ralios, underground moon flux, anomalics
related with photoproduced showers,

6. Astrophysics : Neutrino encrgy spectrum, magnelic fictd docay in pulsars,

1 Sine Gordon ficld theory in curved space-time, Gaussian approach, modificd I/N approach in Dirac
ficld, Supcrsymmelric quantum mechanics, Solitary waves in plasma,

8. Rapid distribution (hoory and coriulis rotation on a turbulcat low_Modclling of turbulent flows with
noclincar temms, deductive theory for a homogeacous turbulent low in preseace of helicity, acccleration
lation in turbulcnt flow, calculations of turbul gy Specira.

9. Uniform thin film on a hol/cold rotating disk. Effect of magnetic ficld on film thinning.

10.  Scattering and radiation pmbkm. wave-maker problems, two-layered (luid problems, problems with
bottom jon, inlegral transforms, intergral ions, invealory models.

11 Sediment transport, dispersion processcs, navigation hydrsulics, MHD [ow and beal transfer.

12.  Blood fow through aricry, two laycr model, b
effects of magnetic Gelds, Blood flow in cordiovascular system.

viscosity,

13, Mullivarisble sysiem and control Lhcory, realization, idenlification and decoupling of mulliinput
multioutput systcms.
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Biological Scleaces Divislon

‘The Biological Scicnees Divsion is engaged in studying the varicd biological processes covering plany
and animal kingdoms, including humans. It compriscs of the following units @ Agricultural Sciences Unit,
Anthropometry and Human Genetics Unil, Biochemistry Unit, Embryology Unit and Leaf Protein UniL
Activitics carricd oul in these units arc described below.

Agricultural Sciences Unit

‘Two students submitted Ph.D. dmcnalmns entitled (1) Certain aspects of morphology, analomy and
P of somc mangs and their of West Bengal, and (2) Studics on paddy
based cropping systems under diffcrent agronomical practices in cast Indian platcay, 1 the University of
Calcutta.

The unit conducted 8 ongoing inlernally funded research projects and 2 externally funded projects
during this period. Project studics were mainly carried oul in two distinctly diflerent agroclimatic regioas,
namcly Giridih region of South Biltar platcau and coastal Sundarbans area of 24-Parganas, West Bengal.

Farm based studics were carried oul in Giridih experimental farm of IS! with the focal theme on

improvemen( ol' cropping system in rainfed farming. Agro-sociological studics were also undertaken to probe

ical and socio-C i aflccting (arming systems al Usri walcrshed region of

Gmdm Overall objeclive is lo evolve syslcms suitable for the small and marginal farmers of South Bikar
platcau arcas.

In the coastal region, studics were conducted aiming at (3) inuoductiug suitable cultivars of coconut
and oil palm and (b) detailed botanical studics particularly in respect of p gy, ccology and ical
istics of mangs getation in the slmc arcas of Sundarbans o( West Bengal,

1. Sustainable cropping sysicm studics

Studics undertaken sincc 1989 included farm based designed wrials to cstablish suitable sequential
cropping systems with low input cco-fricndly imanagement systems suited fo castern platcau of South Bibar,
Long lerm rainfall data analysis of the arca along with other metcorological characieristics indicated scope and

constraints of rainwater usc in crop Long tcrm experi on medium land could identify
promising paddy bascd double cropping sequences on the basis of rational nm waler utilization i |n this
monocropped arca. On low land, long tcrm trials d the uscfulness of i 1ock phesphales in

ining paddy productivity while maintaining soil phosph in diferent arm Now organic matier

recycling experiments arc being carried oul to sustain producuvuly and soil health. Final project report will be
submittcd by 31 March 1996

2. Intercropping studies

Initiated in 1989, ficld sludics along with subsoquent laboratory work have already cstablishod maize,
paddy and pigeonpea based hopeful crop combinations to utilizc monsoon rain cffectively in difficult
mid-upland and crodod upland situations. Studics could suggest few intercsting indiccs for cvaluation. Paddy,
maize and red grain were pul on Irials lo cstablish optimum row arrangements and fertilizer nutricats in
augmenting productivity in a stable oplimum way, with the objective of increasing cropping inlcnsity without
degrading soil health status.

Presently siudics on mixed cropping of Sorghum and Pigeonpea arc being camied oul and
approximatcly 80% work is already finished. Projoct report will be submitied by 31 March 19%.
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3, Cropivarictal performances

This s intcaded (0 carry out continoously for ellective cropivarietat choice in a scemingly uncertaln
rinfall silation with degraded soil resource. Trials could csiablish promising varicties of important crops
suited to rainfall quantum and distribution. Already shorvmedium and long duration paddy varielics are
identificd on the basis of long term yields under varied condilions. A few important crops and varicties of
legume crops like groundnut, soyabcan, oil soeds like niger, linseed and musiard as also millcts like barley
have indicated Lheir promisc as ideal ones suited lo fragilc ccosystems. These trials will continue.

4. Exploratory work on the family palmac (Arccaccac)

‘This is an on-going projecl, dealing with various aspects of morphology, anaiomy and phyliotaxy of
different palms. A comparative anatomical study of leaf, rool and sicm between young and adull palms
revealed wide interesting variations. Onlogenelic study of stomala and Lrichomes of some patms received much
appreciation among Lhe bolanists. A statistically significant variation was obscrved beiween the lef and
right-spiralled palms in respect of their number of stomata per unil area of leaf. The physiological anatomy of
two important cstuarine palms Nypa fruticans and Phoenix syfvestris of Sundarbans arc in progress.

. Introduction of vil paim and high yiclding coconul cultivars in the Sundarbans area of West Bengal

The project was initiated in 1986 in ion with the Dep of Agriculture, G of
West Bengal. The Ieacra varicly of oil palm cstablished well in the arca and has starled fruiling at vegular
intcevals. Both tall and dwarf cultivars of coconul (colected from Xerala) were transplanted in 1987, Some of
the cultivars have started flowering. Their growth, adaplibility and inicrvaricial performances are being
sudied. Some comparative anatomical work of L cullivars arc in progress.

6, Eco-floristic and ical investigations on

groves of Sundarb
‘This is an on-going project, aimed at in-depth study of the mangroves of Sundarbans with respect to
morphotogy of sced and scodling, floristic survey, analomy of leaf, root and stem and palynology towards
ing of their jon in ic and saline i dition of the laxa. Scedling
morphology, leal and wood anatomy and of somc dominating flora of Sundarbans havc been
completed during this period. Further anatomical study of trachcary clements of wood of mangroves from
diflcrent ocological habilats arc in progress.

7. Agro-sociological consiraints of technological adaptation in subsisienee farming of Bihar platcau
region
‘This interdisciplinary project was undcriaken on subsistence farming in Giridih region of Bihar
placaw. Work was donc 1o assess the feasibilily of adoplion of new echnological resources by the poor
farmers. Alrcady tcchnology assessments Lhrough resource utifization ciliciency, productivity and stability arc
being worked out. This is comparatively a ncw project inilialed since 1992.

8 Siudies on weed crop interaction in upland soil conditions of Bihar plateau

Work on survey of specific weeds in different land situations, particularly in high land tracts of
Giridih experimental famm, was made. Trials with principal crops like ricc and wheal were undertaken fo
assess Lhe yield deficit duc (o different specics of woeds. To find oul an cfficient system for the control of weeds
in the ricc and wheat ficlds we pian (o perform more experiments in the futurc. Our plan is to cvolve onc
composi(e sysiem (o control the woed problem in the crop fickds.

Anthropometry and {fuman Genelics Unit

Faculty members of the Unit regulerly participated in tcaching in B.Stat(Hons.) in anthropology and
M.Star in ASDA, BSDA, SQC & OR (Statistical Mcthods in Genelics) courses offcred by the Institute. One
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facully member is also teaching Anthropology at Calcutin University. Some of the faculty members arc also
cagaged in supervision of Ph.D. theses. One Rescarch Fellow has boen awarded, one bas submitied, 2ad §
fellows are working fof Lhelr PhD.

Faculty member of AHGU are also cagaged In active research in differcat areas of Biological
Anthropology and Human Genelics. Tho delails arc as follows

Human Adaplability Programme : Within the gencral (ramework of this programme, the following
plan projects arc being conducted.

1. Health siatus and labour productivity

Empirical studics outside India reveal that an individwal’s bealth status play an important roke in
ddmmmng lnsfhcr labour oulpuL On the basis of above the objective of the project is (o examine the health -

p hip in different occup groups of Oraon labourers of Jalpaigun district, Weg
Beagal

Data collected from the Oraon agricultural laboumsof]a]palguidmna. West Bengal, reveal that

both fertility and mortality are compasalively lower in this g wilh their 1ca garden

There is less prevalence of hyp i Mlungdimhlhcwnlyuummmm

compm':d lo the tea labom\-.rs.
2. Effects of microeavironmental factors on health in rural poputations

Data analysod o far reveal that both fertility and mortality have decreased over a short span of 10
years in Chakpota village.

From he daia on reporied ailment symploms and (reatment it was found that in all the groups and

b of Kayastha, P kshatriya and Oraon of South 24 parganas district, West Bengal, the

percedtage of adult males not afTeciod by any ailment is higher than that of adult females and the difference is

statisically significant Gender difference in cducation’ is marked. ln all the groups and subgroups, the

pereentage of nol aliended school is higher among females than thal among malcs and the percentage of
continuing school is higher 2mong males than among females. The dillercnces arc statistically significant.

3. Psychological siress and bealth of mother and child

The overall purpose of the project undertaken was (o cvaluale Lhe health status of females over their
entire life span, divided into phascs, In thelr prime werking age urban middic class oducated women face both
physical and psychological problems resulling from constant cxposurc lo day to day stress and strain. Ageisg
add 2 morc difficult dimension to Lhis, as women geacrally live longer compared lo men. lnformation on
biological, psychological and secial ch istics of women who arc al prime adult working age and who arc
at posi-adull working age (at or aboul Lheir retirement 2ge) are being collected from Lhe city of Calcutta.

A part of the dat collocied so far has boen analysed, where 2 comparison is made between a group of
college (eachers and a group of women secretarics and exccutives from public and private sector organisations.
The cxecutives show higher an:dcly soorcs (33. 78 SE = 1.99) compared (o the college teachers (32.0, SE =
2.60) though the difTerencs is

As a part of the ongoing project, data on socio-cconomic characieristics and anxicty levels were
collected from 2 culluralty/cthnically differcnt group of women, engaged as gazetted officers in differcal
departments of the Government of Sikkim. It {s intended (o find out whether cconomic faclor, and/or
cultural/ethnic factors per s (l.¢., independent of the coonomic factors gencrally associsied with the latter),
affect the Lraits discussed abave.
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4. A study on the deicrminants of fertility and mortalily in an whan sctling : An  anthropological
perspoctive
The major thrust of the project is (o investigate the correlales of infani and child mortality among Lhe
Hindu and Muslim slum dwellers of Calcutta clty.

Almost 75% of the work has been completed. The results show that the Muslims have higher fertility
and mortality compared to the Hindus, and that the Hindus arc cconomically better off, literacy rate is higher
and Ui overall hygicnic condition is better than Ue Muslims. The results aiso show thal the adoption ratc of
family planning methiods as well as perocption levels are higher among the Hindus than the Muslims. The
sludy demonstrates Uhat the desire for additional children is the result of a strong geader preference (son) as
well as lower survival prospect especially among the Mustims. Uhe study also reveals that the expectation of life
al birth is slightly higher among both malc and female Hindus compared lo the Muslims. The higher fertilily
among the Muslims may perhaps reflect the pereeivod threal of existence of a minority community.

S, Human biology of Himalayan populations

The objective of the project is fo cvaluate the cffects of sociocultural factors associated with
modemization on the demographic and health status (mcasured in lems of fertility, mortality, selocted
biological traits, health perocption and health carc practiocs) among the Lepehas of Sikkim Himalaya.

Data cotlected carlier from the Lepehas inhabiting 3 rural Revenue Blocks of Dzongu area, North
Sikkin on anthropometry, blood pressurc and behavioural Iraits (¢.g. tobaceo use, akcohol use, ¢ic.) have bocn
analyzed. Analysis of the data reveals that while significant cffects of age, alcoho! intake and Lriceps skinfold
thickness (among the females) on blood pressures cxist among Lhe studypopulation; cffects of smoking,
Lobacco chewing, oral contraceplive use on Ui trail arc not discermible. Moreover, a high prevalence of
essential hypertension (males : 30.8%; females : 25.8%) is found to occur. The above finding clearly indicatcs
that compased to many other rural Indian populations, rural Lepchas of Dzongu area have much higher
prevalence of hypertension.

6. Genetics of complex Lraits

Primary focus is research in the area of genctic cpidemiology of complex disorders (disorders with
variable ages al onsct that aggregat in familics but do not scgregale in a clear Mendclian fashion). Together
with a Ph.D. student, we have developed likelihood-based methods for d ining modes of inhicril of
such disorders. We were able to proposc and cross-validate a multifocus model using family data on a
dermatological disorder (vitiligo) and also study robustiiess propertics of the proposed methods. We were able
1o cstablish, contrasy to Uraditional belief, that vilifigo is not a single-locus disorder but is controlled by
cpistatically intcracting recessive alleles al three unlinked autosomal loci,

In collaboration with the Bi istry Unil, we Icted a genctic cpidemiological study on blood
pressurc and lipid and lipoprotcin levels among Marwaris living in Calcutta. Using a path model, for familial
dala, that Lakes genclic and cavironmental faclors into account, we hiave found that : (i) the genctic clects on
blood pressurc arc indirect and arc perhaps medialed by genclic faclors controlling adiposity, (ii) (he genetic
Teritabitity of HDL~cholesterol level (he so-called good cholestcrol, higher levels of which arc prolcctive for
vascular discases) is about 80%, and (iii) the genetic heritabilily of Triglyceride fevel is about 5% The
implication of these findings is that control of body fat by regular physical excreise and lowering the intake of
saturated (ats and oils can significantly conlribute to lowering the risk to cardiovascular discases. Whilc this
conclusion is not novel, quantitative cstimales of hizritability from populations with non-Western life stylcs arc
very few. In facy, this is the first family study conducted in India with the explicit objective of cstimaling
genctic and cavi | to lipid and lipoprotein levels.

7. Human Ecology

(1) The changing paticrns of resource usc and ils cultural and biological implications arc being
studicd among a Kuki tribc called Gangle, who arc currently living in the hills of Manipur and arc undergoing
rapid Lransition (rom shifling cultivators to Lhe urbanized mode of subsistence.
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The results oblained so far suggest gencral improvement in the coonomic situation and liferacy and
reduction in child mortality. A trend of deeline In the avaitabilily of blological resources and increasc in
admixure with non-Gangles Is also apparcal.

(i) Human impact on bicdiversity
(li) !aterphase between forest dwelling communitics and forest resouroes.
8 Population struclure and humaa varistion

Statistical analysis of different data seis collected carlicr, are being pursued. As part of this, we have

0 far synthesized all-India data on (i) the inbreeding clTects on reproductive outcome, and (2) finger ridge

count variation of the Indian populations. We have also analysed (1) genelic differences between migran)

populations and their parenial counterparts, (2) effect of life styles on blood pressure variation, and (3)

dcm\aloglyphxc and anthropometric aﬂimucs of some local clusters of populations, in the light of
| and

9. Dermatoglyphics

Dermatoglyphic data on toe, solc, finger and palm of a large number of nuclcar familes (500) from
five different cthnic groups have been collecied and partly analysed. Bilateral asymmetry (dircctional and
fuctuating) is the main emphasis of the project which is considered to be a direct reflection of developmental
homeostasis in humans. The study aims (0 evaluate : (1) gcncuc z»d common family inhcritance componets
of plantar d Iyphics. (2) Genelic comp of ph ionship between Loc and finger, solc and
palm as well as betwoen characters within the plamcr and palnw dcmla(oglypluu (3) Nature and exteal of
variation withia and between cthnic groups ; in genctic disorders and on Iwins.

The study between toes and fingers reveals that (i) the same genctic influcnces might be cxerted on
both the dermatoglyphic regions but produces differential effoct for different functions in their independent
courses of evolutionary specialization (ii) Laterality may be useful for cthnic comparisons.

10. Human growth

A cross-sectional growth study on 26 body dimensions on the boys and 9 dimeasions on the girfs from
Calouita city was undertaken in order (o asscss their growth performance in the conlext of the Indian
population. The study also evaluales the influcnce of sociodemographic variables on growth by univariate and
multivariale analysis, Curve fitting lechniques have also been used lo estimale Ui biological parameters of the
growth process.

1. Population varialion program

(i) Statistical sampling design involve a two-step design. The first stage sampling unils arc Panchyals
and the socond stage unils arc villages within sampled Panchyals. At cach stage simple random sampling with
replacement was done. We have done the ficld survey under Ranaghat block, Nadia District.

Aboul 3,000 familics have been surveyed comprising about 16,204 individuals. Out of these
individuals 90 individuals have been suspecied as Rheumaloid Arthritic (RA). Suspocted RA. individuals were
clinically examined and their blood was collected for laboratory investigation. Out of 90 (0.56%) suspectod
RA. palicnts only 63 RA paticnts were cxamined. Out of these 62 paticnts clinically 20 (12.6%) paticals are
pasitive Rheumatoid Artheitic and by laboratory investigation 11 (6.93%) palicats arc pasilive,

The provalence of Rheumatoid Arthritis in the surveyed area (Ranaghat) Is much morc than North 24
Pgs.

(i) A ficld work was conducted in Varanasl, U.P. About 350 blood samples were collected from foer
different endogamous populations : Brahmin, Rajpul, Chamar & Muslim. In the ficld Hb% cstimations, G-6PD
deficient lest, ABO & RH blood groups have becn done. The following biochcemical markers have boca
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screenod - AK, , ADA, G-6FD, 6PGD, PGM, , ESD, Acid Phas, CA, , CA, , LDH, MDH, Hb type, Hp, Cp-Tg
& ALB cc. i our Ingtitut,

From Lhe Iaboratory screcaing, few now variants have been observed - G-6PD (New slow variant),
PGM, and MDH.

(lh) Two pmdomlmnl alleles - HHE and HbS of bela globin genc cause hacmoglobinopathy among a

of p of India. Molccular characler of these alleles arc known and Lhese

allckes show 2 wide range of clinical manifesiations. Distribution of Lhese allcles arc limited to specific

populations. Frequency of HYE in some populations has been found vplo 85% and HbS upto 45%. Despile

these alleles are known (o be delcierious and these arc maintained in populations in such a high frequencies

bul bow it spread through a wide arca is nol known, Objective of Lhis study is to throw some light on the
mochanism of maintenance and spread of Lhese allcles.

(8) spread of HbS in Lhe region due 1o wide range of migration of the (ribes;

(b) cxcoss of homozygoles and prevalence of high frequencics duc to practice of
consanguinity and random drift among populations,

() similar Hb levels and longevity of homozygoles compared lo that with normal
or carricr indjviduals obscrved in the data. This is possibly due o inleraction
with high frequencies alpha halassemia in the region.

Sisdy on HYE bas been conducted among (hree subdivided groups of Deshi population in two districls
aof Malda and North Dinajpur of West Bengal, A total of 521 individuals belonging to Lhree generations were
studicd for 17 genetic markers, Hb and hacmatocrit levels, information about mamriage paticrn and marriage
distance have been collected. Results reveal that (a) allele frequeacies fluciuate belween generations of cach
subpopulation, (b) significanit asymmiclry exists in marriages between jons in cach population, (c) a
large difference is observed between cstimates of inbrooding level from genclic dala sysiems - ACP aod Tf in
on¢ of the Lhree subgroups which arc not common among the populalions of the region, and (¢) a correlation
between hacmatological profile variation and alpha globin conlenl variation observed.

12.  Epidemiological and clinical studics

() Epidemiological profilc survey data on *Diabeles® has been collected through Gamily studics on
Bengali Hindu population by cnumeraling Urc number of “persons belonging o 2 Municipal
Corporation/Panchayat Wads in three habitals : Rural (471 familics) , Industrial (487 (ailies) 20d Urban
(561 families). Analyses of primary data and confirmation of discase status arc in progress.

(i) Surgically inclsed organs - Appendix, Gall Bladder and Hemnial Sac collected on Hindu Beagali
individuals have been analysed to study histopathological and genctical changes. Associations of organ tisses
with 4 polymorphic (PGM, ESD, AK and ACP) genctic loci have been studied. Further 6 monomorphic loci
(LDH, MDH, 6PGD, G6PD, CA, , CA, ) have also boen screened for delection of variants. In respect of
Hemial sac significant association was found with Esterasc D (ESD) and for Gall Bladder with Acid
phosphatasc (ACF).

Extemally funded profect

*Genetics of Quantilative Tralts of C In the Silkworm" (funded by : Central
Silk board/Department of Biotechnology, Govt. of India), Principal Investigator : Partha P, Majumder,

A detailed and controlled breeding-rearing prolocol has been finalised and implemcnted. Appropriate
data aro being colleciod.
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Blochemistry Unit

Members of Lhe unit participated in teaching in the B.Stat. (Hons.) course of Lhe Instituic. A scholar s
working for her PhD. under (he guldance of a faculty member.

Cancer chemoprevention : An approach towards cancer coatrol : Following projects arc ongoing oa
Uterine Cervix Cancer Prevention.

Development of assay systems for follc acid (Pieroylgluamic acid)

a) A 96-well microplatc based microblological assay using S faccalis as assay organicm hag
been developed for folic acid and the culture volume reduced 1o 33-fold. The scasitivity of the assay has boen
increased by 10-fold aver the conventioral microbiological assay. This is highly suitable.for vitamin
formulalions assay.

b) A highly sensitive and specific antibody against folic acid has been oblained by coupling Folic Acid
with E-amino caproic acid modified bovine Scrum albumin, Using this antibody an ELISA method for
multiviamins formulation and for human serum has been developed. Scrum from various cancer and
precancerous subjects arc under investigation.

Epidemiologic dala from Domjur Population and also from (he Sex Professionals have beea analyzed
and currently in preparation for communication.

The BAI (Biological Aging Index) that has been developed on the evolution of dysplasia, based 0
Cacluita Medical Collcge and hospital data needs 1o be validated on other hospital samples. Currcatly we are
exploring possibility of developing a colfaborative project with Nagarik Swastha Sangha (o work on a hospital
as well as population based study.

‘The construction of tissuc culture laboratory has just been compieted and the cell culture relaled work
is about (o begin.

In Phase 1T of the Genelic Epidemiology of blood pressuse study in collaboration with AHGU dictary
and other epidemiologic survey work has beea started on manwari familics alongwith biochemical parameiers
(as in phase [). The criteria for scloction of family is that there should be at last onc hypertensive patieat
(proband) in the family. During the past year, dietary and biochemical estimation of blood sugas, serum-urca
and tolal cholesierol, lipid fractions were donc on 200 subjects. Special nulritional data on cach subjoct
including family has been started currently. These will be utilized in order to find oul whether any dictary
risk-factor(s) can influence Lhe development of hypertcnsion.

In metal-metal i ion in higher organisms effects of (3) mi in ¢ (i) dimethyl-sulfoxide
(DMSO) and (jii) triphenyltin chloride have been obscmd in nuec {Mus musculus) following bonc-marrow
chromesomal analysis in vivo. Detailed mi i , dala and statistical analysis

are being carricd out in the aforesaid experimiental sets. This work is under CSIR-RAship programme.

Analysis of buceal mucosal epithelial cells from pan and khaini users focussed that the (roquencies of
karyolytic, pycnotic and micronucicated cclis were estimated in $5-60 subjects during the year. A relatively
higher incidence of the above indicators have been noled amongst Lhe khaini uscrs along with Joca) ulceration
compared 1o Lhe pan chewers, Occasional appearances of Lhese abnormalilies were noticed in control samples.

!nmcpm)enscnnocbmualofmammk.amlysuofhllymddahmlhcmﬁmgﬂmdullhcnga
(ammcof‘ becn of Lhese data is considered as a sort of
iduality ch ing cach tiger. Thls is under CSIR-RA-programme.

A collsborative project has been initiated with Bengal Velerinary Coliege, Kalyani oa exploring Lhe
nog-volalile and volatile pheromoncs and thelr lipid fixalives, if any, in the vaginal secretion of goats.
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Externally funded project
Annual cvaluation of rainfed farming project, ODA-HFCL. The involvement of Lhe Unit Is to evahuate
anry change in the dictary habiv/paticn as part of impact of RFP in the cast [ndian platcau.

Embryology Unit

The Unil has donc some further work on the following ongoing projects :

1. Mathematical and stochastic modelling of cetlular growth differentialion and morphogenesis during

Ncw nonliscar mcuon diffusion mathemiatical and stochastic modcls of pattem formation and
h during cmbryonic have been on Lhe basis of some experimental
cvidences. It has been pointed out by u(pcnmcnlallsu Lhat cyclinc which is identificd as embryonic protein
encoded by cde 13+ gene regulates mitosis and another important protein, chalone, which is a glycoprotein
d plays the roic of self inhibition of miosis by a negalive foedback mechanism. Thus, in
formulating mathematical model of aulo regulaled cellular develop and h is during embryonic
growth onc should incorporate on the onc hand, thc systhesis of the protein cyclinc, which activates the milotic
promoting activity (MPF) to induce milosis and on the other hand the simulatancous feedback inhibiting effect
of chalonc which rcgulalcs milosis. Globat stabilily is onc of the important features of these model systems.
The global stability has been proved by constructing suitable Liapunov functiomals. Size adaplation of cmbryo
is also another challenging problem in this conlext. This problem has bocp overcome by some control
mechanisms existing in real biological systems through appareat diffusion coeflicicats.

2, Intercrop intcraction - a mathematical study on agricultural ccology

Repetition of ficld experi on ictal ion belween two pairs of rice varietics namely,
Subarna and Pankaj was conducted in Giridih Farm, Bihar. Allclopathic interaction between the (wo variclics
have been studicd. Root exduates (RE) of Subama inhibil the germination and growth of the scedling of Pankaj
and vice-versa. RE of both Subama and Pankaj contain phenolic compounds, amino acids and presumably a
falty acid. The putative falty acid appeals 15-20 days following germination and disappears aficr 2 months.
Only one phenolic compound was detoctable in the Lajer stages and Iwo others in young scedlings. The RE of
all (hree were far below Lhose of cight standacd phenolics (syringic acid, caflcic acid, ferulic acid, 34
dihydroxy benzoic acid, vanillic acid, 4 - hydroxy benzoic acid, coumaric acid, sinapic acid). The synergistic
effoct of RE is inhibitory but whca chromatographically separated, (wo inhibitors and Lhree stimulators have
been found in RE of two month old Subarna,

By'considering a (wo specics competition model the eflect of inhibitors on row-intercropping system
have been obscrved. This moded has been verified by experimental data. It has been found thal the inhibitors
play an important role to shape the dynamical behaviour of the system.

kX Mathemalical and computer modelling of the cellular and molecular details of how the animals
embryonic body plan is cstablished

It is observed in nature that the embryonic developments of different organisms require different types
of environments. A simple mathematical model of cmbryogencsis has been constructed taking into account the
environmental effect in the form of some signats. Modcl analysis shows thal Lhesc signals which arc gencraied
at Lhe exira ocllutar space of the cmbryo, are well capable to deform any cxisting patlern within the cmbryo.

Drosophila cmbryonic paticrn cvolution via gap gencs has been a very recent experimentatly
cstablished fact, We have investigated about Lhe giant gap gene cxpression from physical as well as a simple
mathemalical view point. 1t is also cbserved that the distribulion pattem for the gianl gap genc within the
embryo very much rescmbles Lhe actual gianl genc cxpression paltern obtained for the Drosophila cmbryo.
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Structural and funclional aspects of ami 1 RNA in e iptioral contest bas been
discussed from physical view point, bocause t-RNA molecules are most fundamental for the ideatificalion of
differcnt genes which govern the specific paltems within the cobryo.

The modus operendi for the genes scems (n be not only very complicaled but at the same time it is
beyond the reach of a rational mind. Until now, gencs ore identified from its functional activilics. AUCmp has
boen made 1o understand the genes from ils conﬁgumllvc stnuciures as genes are most fundamental molecules
in the pattem forming mechanism during

4. Mathematical cpidemiology

Mathematical and stochastic models of the dynamics of Japancss encephalities (JE) bave boca
proposed and studicd analyticatly by modifying the cxisting ones. The frequency of ccourrence of JE during
different months of Lhc year 1986-1990 in Burdwan of West Bengal, India, has boen studied with the help of a
-mathematical mode] using a third order harmonic fouricr serics having a linear Lrend in the previous year. This
model sccms (o have a wide universal application where predominant scasonal cifects prevail. Now by
incorporating Lhe scasonal variation in the diffusion cocficicats of SIRS model in the form of D, = D, (a#h
sinT), the model has been further analysed. 11 has been observed by using Floguet's theory, Lhis pesiodic
vaniation makes Uhe sysiem more stable than in the mode] involving constant diffusion cocficients.

The stochastic modelling of JE based on mean ficld description of Quctuation using local flucation
theory having a well defined range have been studied. 11 is important 1o notc that the ﬁm momuu cqulms
arc independent of diffusion which is in full ag; with the requi of The
contribution of diffusions is explicitly to the cvolution of Ruetuations. Stochastic Slability of Lhe system and the
crilcria for spontancous emergence of dissipative (ordcred) patchy structure have been investigaied.

The development of immunity in the susceptible class by a continuous low level of infection is a
commonly obscrved phenomenon in many infectious discases. This important feature has been incorporated in
an SIRS epidemiological model with both the rates of incidence and increase of immunity being nonlinear in
aature, instcad of being bilinear, The local and global behaviour of the dynamics of the model have been
investigated.

Leaf Protein Unit

One student submitted a thesis eatitlod *Tree lcaves as a non conventional protein source for feed” o
Lhe Calcutta University, Three students are working in Lhe Unil lowards their PR.D. degrees.

Crude protcin analysis of lcaves from many trecs and shrubs was done. From nutritional point of view
it has bocn reporied thal reminants do not use more than 9-13% proicin in their food while tree feaves 20
other vegetation have 16-25% crude profcin. The idea is to extract the profcin for consumption by monogasint
animals inluding human beings and al<o to improve the feed quality simullancously. 1t may be approciaied
that the underlying principle of choosing nonogastric animals aver the ruminants is hat the former ghves 3
retum of 33 (0 40% in comparison (0 13-15% retum onty by Lhe latier oncs. A sysicmalic study oa cell wall
composition and in vitro dry maticr digestibility was carried oul using a good number of Gbre residues, the
major by-products of LP technology. .

To evaluate the prolein quality of leaf proiein concentrate from Aifanthus excelss, 3 chick lest was
carried out, the results were recorded (like weekly body weight, gain in body weight weekly feod consumption
elc), the statistical analysis thal followed for broider experiment are §) Analysis of variance ki) Filing of
logistic growth (aw iii) Fitting of lincar regression cquation.

A broiler experiment was performed from 0-8 wocks by using four types of experimental dicts usisg

leaf protein (rom A. excelsa. The results show that LPC of A. excelsa could bo included in the broler did ala
leve! of 3.38 per 100g without an adverse effect in performancs.
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Work donc in ongolng projects are described below.

L logical and other technological aspocts of leaf protein.

In recent years considersblo attention has been focussed on cllicient utilization of wastes through

hanical, chemical and biologi lon. Cultivation trials were rendered on a good number of

lignoccliulosic wastes with Pleurotus spp for fruit body production and cellulose and lignin biodcgradation.

The percentage of ocllulose degradation was 5-60% wlhilc lignin degradation percentage was 20-35% duc lo

mushroom cultivation were recorded Pleuroius sajor-caje and others grown on a varicty of lignoceliulosié

wasies (biologica! cflicicncy $0-120%) were analysed for thcir proximate composition. Acoording to our recent
study the value of crude protein lics between 26.0-30%, CHO 41-44%, fat 5-7% and mincrals 8-10%.

Particle boards were preparcd with fibrous by-product of LP Techoology s the basic raw material.
Two methods were followed (1) Boards with urca formaldchyde resin adbesive, (2) In situ-sysiem, chemicals
such as urca and formalin were used in pisce of urea formaldeliyde resin.

2, Relationship betwoen aqualic weed growth and waicr quality in ponds.

Exicnsive litcrature survey and revicw work were compleied. In-house training was oblained in the
laboratories and workshop for lcaming techniques and analytic methods being used for waler quality
assessment in USA.

3, Total utilization of sugar beet (Beta vulgaris L.) crop.

Ficld trials were conducted on different sugar beel varicties ramely Hill - 2 virlus, Raspoly, Hilma
Donar, Mezzanopoly, LLS.R. I, L.S.6 and LLS.R. Comp I in rabi scason of 1994-95 al agricultural
experimental fields of IS In this experiment, oul of (en sclected varictics 4-5 varictics showed their
polentiality for sugar and LP yield. Fertilizer NPK werc fixed for all the varictics and data were coltected for
various yiclds at an inlerval of 20 days starting from 80 days of (he crop and up (o 160 days. Encouraging
sugar yicld was given by varictics, Raspoly, L.5.6 and Donar al later growth stages whereas a1 carly growth
stages maximum LP yicld was given by 1.LS.R. Comp |, Hilma, Virtus. Oplimum sugar and LP yicld were
given by variclics Raspoly and virtus though individually highest sugar and LP yiclds were given by Lhe
varictics Raspoly and virtus respectively. It has been observed from the experiment thal monogerm varicties
namely Raspoly, Virtus, L.S.6 could be compared with the standard polygerm varicly Ramanaskaya 06.

4 A study on celiulose, lipase and prolease producing microbes from soil.

The production of microbial enzymes cither purc or partially purified is an imporianl aspect of
industrial microbiology. The scarch for ncw profeolytic and lipolytic organisms from dillerent alluvial soils of
West Bengal continued. The physical and chemical compasilion of soil as well as cnvironmental conditions
were noted to detcrmine the relative abundance of the microbes in soil.

In the prescnt investigation onc hundred soil samples were plated in Tween 80 Agar medium. Lipase
producing strains wero detectod on agar platcs by appearance of (urbid zones of Ca-salt of frec faity acids.
‘Thirty prospective streplomyees were screened (rom {ca garden arcas of Jalpaiguri district and len from
Gangetic alluvial soil of Nadia district For all microbes Ca-salt ppl zones were rocorded (65-75 mm). Resulls
were oblained afler 7296 hours of growth. Dry wt of mycelium were also recorded (0.08-0.095g/100 mi
substratc). Enzymalic saccharification of fibre residuc by ccllulese from Aspergitius fumigalus was scoorded
(3240%).

Two Kharif crops were sown. Cowpea was sown on 15.6.94. Two plots (4 x 3m) of 12 sq.m. were
charged with 15 kg/ha sceds broad costed and with NPK 20, 40, 20 kg/a, The vegelalive growth was
harvested afler 58 days and plots irrigated and lefl for regrowth, Similarly Amamath sp. was laid in two 8
sg/meter (4 x 2) plots with NPK 50, 50, 20 and a sced ratc of 4 kg/ha, The crop was sown on 10.7.94 and Ist
harvest made after 30 days. Yiclds in both crops were poorer than expeciod duc to regular attack of goals, cows
and dogs.
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The Social Scicnces Division includes the following units : Boonomic Research Unit, Economic
Analysis Unit, Planning Unit, Population Studics Unit, Psychomeiric Rescarch and Services Unit and
Sociological Rescarch Unit. The Economic Analysis Uil is located at Bangalore, the Planning Unit is located
at Delhi, while the remaining five units arc {ocalod at Calculta. Facully members of this division were engaged
in teaching and (raining activilics at various levels, including Ph.D. supervision. The research work dont in
(hese units during the year under review s deseribed below.

Economic Research Unit

This unit is engaged in research work covering different arcas of theoretical and applied cconomics
and coonometrics and also in teaching and training aclivilics al various levels. Several Laculty members servod
in many lechnical and expert iltees of G and other isali

Research in the following areas may be highlighted for the period under review.
L Economic Lheory

Research work has been going on over Lhe past several years on various areas in cconomic theory,
Meation may be made of industrial cconomics, cconomic cfficiency and welfare economics. Atlcrmpls bave
been made (o formulate cost indices that measure absolute changes in lolal and marginal costs between two
periods when factor prices change. The class of cost functions that gencrate cqual (otal and marginal cost
indices is characterized. Another work intesprets the Kullback minimum discrimination information statitic
s an index of mobility. Its use for (esting altcrnate hypoiheses concening mobility has been analysed.

2 Macro-cconomic policy in India

Several analytical works in this area have been undertaken. One study considers Lhe issucs in financial
liberalization. In another, an auempl has been made to cxamine he role of moncy and public finance under
structural adjustment. Attempts have also been made lo examine the relationship between technology,
ciciency and industrial liberalization in LDCs with special reference (o India.

3 Economic development

A study has been undertaken lo cxamine the patterns of socio-coonomic development in India during
1960-90. Altempls have also been made to cxamine the components of inter-lemporal changes in balance of
rde of India during late seventies and carly cightics. Another study highlights the role of income distribution
and especially the size of a mass consumption goods scctor in deicrmining lechnical progress.

4. International trade

Rescarch work is going on lo examine (he role of forcign capital and technology in the coonomic
development of transition cconomies. This also conlains some work on liberal Lrade policies and their impact
on real income and employment.

Another study focuses on co-operalive and non-cooperative R and D behaviour of competing firms,
(inancial joint veatures and risk sharing by business partners across inlernational borders.



s Agricullural economics

Scveral analytical and empirical studics have been going on over the past scveral years on varions
fswcs in Indian agricullural cconomics viz., famp efficiency; marke! elliciency; land, labour and credit
relations in agriculture ctc. During the period under review, a study has been undertaken (o examine some of
Lhe conceplual and theoretical issues of farm cfficiency advanced by various scholars working in this field and
have ideatificd some limitations of these works in relation 1o lts applicability in Indlan situation.

There is an empirical observation (made by Bhaduri and others) that in Indian agricultural markets
Ouctuations in market asrivals of outpul cocxist with fairly stable prices and vice versa. This is an interesting
observation because apparcally it violates the laws of demand and supply. An altempt has beem made to
explain the phenomenon theoretically (within 2 demand - supply framework) in lerms of lower risks faced by
traders and bence grealer arbirage by them when therc is an carly arrival of a larger fraction of the output.

6. Studies on consumer behaviour and level of living

A methodological study on estimation of Epgel clasticities of items like clothings from NSS 38th
round bouschold budge dala was continued during the period. [t had been found carlicr that the elasticities
changed dramalically if onc utilizes data for the last year refereace period, in place of dala relating to the last
month reference period. During the period under review, aticmpls were made to apply instrumeatal variables
estimation to last month data to overcome the problems created by scasonality and other short-run factors.

The sccond and final report on the pilot survey of income, consumption and savings was sulynitted Lo
the NSSO. The report was preparcd by a tcam of [SI scienlists in collaboration with some officers of the NSSO.
1t throws valuable light op Lhe methodology lo be adopicd for conducting houschold income sarveys in rural
and urban India.

As a pant of (he research project on stratcgics and financing for buman deveiopment sponsored by the
Government of India and UNDP, a siudy has been taken up cntilled "Employment, level of living and
utilisation of public disiribution system" during Lhe period under review.

Work on the analysis of time lrends of the cxtent of incquality, poverty and agricultural growth,
rural-urban disparity in level of living in India, absolute level of living and poverty continued during the year
and some resulls have beea released.

Some faculty members of Uhe unil have undertaken a study on "Demand for the rural Industrics
product in India® sponsored by the South Asia mulli-disciplinary advisory tcam, Intemnational Labour
Organisation (ILO), New Dethi, The purposc of the study is to estimate demand functions for different types of
commoditics turned out by rural industrics in India. For this purpose, houschold level consumer expenditure
data thrown up by the NSS enquiry for the I8th round are used and Engel clasticities of demand for these
commodilics arc estimalod separalcly for rural and urban sectors for the wholc of India as well as for different
states of [ndia. The implications of Uhe cmpirical results are then examined from the point of view of a stralegy
for rural industrialisation.

1 Econometric methods and applications

A oonsiderable amount of rescarch has been carvied oot on various toplcs in Bconometrics, ¢.g., (i)
shrinkage cstimator in Lhe context of lincar regression modcls with multi-collincarity, (ii) vector antoregression
and cointegration, (iii) hypothesis testing in gular cases In ics, (iv) linear regressi
modelling, (v) the measurement of child cost and, (vi) application of fronlier production funclions Ly examine
the pesformance of Indian industrics.

8 The report on the study on "Diffcrenilal impect of modem rice technology on favourable and
ualavourable cnvironment® was finaliscd in the light of suggestions and comments received (rom different
experts. This project was sp by the Rockefeller P ion and carried out in collaboration with the
University of Kalyani, West Bengal. The study based on 60 sample villages in West Bengal aimed al
ideatifying Lhe determinants of modern rice tochnology adoption and also al assessing Lhe impact of such
adoplion on cropping Lntensity, facior sharcs, labour usc and houschold income, poverty and Incquality.
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The report on Gitanfali of the statictical linguistic analysis of Rabindranath Tagore's works was
published during Lhe period. This was Lhe first report of a collaborative project Laken up by ISI and the Iastiteie
of Languages and Cullurcs of Asia and Africa (ILCAA), Tokyo University of Forcign Studies.

Economic Analysis Unit

The Unit facully are actively engaged in their rescarch on growth, variability and stability of ceral
crop yields in India, macrocconomic modelling with time series and analytic framework (0 examine
macrocconomic reforms in india, agricultural reforms and their impact on [ndian economy, Bayesian analyst
of forecasting, Moaetary policy in India, Kakckian coonomics and history of coonomic thought. There are aixy
a number of projects and collaborative ongoing rescarch.

A project on “Government operations in foodgrains : Research project on stralcgics and financing of
buman development®, UNDP/Government of India, is in progress. Another project funded by University of
Maniloba, involved a survey on "Determinants of contraceplive use and sexual behaviour™ in a Nortbern
Kamataka village,

‘Therc is also a collaborative research with RBI on financial sector modelling.

Planning Unit (Dethi)

‘The Planning Unit conducts social science sesearch in both theorelical and appticd areas. Though the
major focus is on cconomics, areas in other social scicnioes are also covered. Theoretical work inclodes game

theory, planning processes, eavil | ics, public ics and financial markets. Applied work
includes inflation, agri ing of industries, poverty measures and banking.
Linguistic Research Unit

Tbeungmsuckmthmloonunued lupmmmmofmmhmlhmef
fund with special emphasis on speech pathology,
psycho-hngum&souo—hngumsynuxmdmanﬂm

‘There are scven main topics under which the Unit's rescarch projocts may be grouped, namely :

L Studies on the phonetic structures of major Indian languages and application of the resulls in the arcas
of : (a) speech pathology; (b) second languzgc acquisition; () cultivation of mother-tongue; (d) langeage
© prascgmental studies on Indo- Aryan and Dryvidian,

2 Socio-linguistics : (a) Study of language allitndes; (b) Language maintenance and shifl and (c)
Measurement of bilingualism.

3 Socio/Psycho-linguistic aspects of cognition in relation lo language, class and crealivity.
4 Bengali syntax and semantics relled lo natural langnage proccssing.

S.  Quantification of data and uso of computatioal (echuiques in various arces of applicd linguistics ed
et analysls,

6. Archaclogy of Bangla grammar : Using post-siructuralism to understand the problems of Bungh
grammar under colonial rule.
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7 The Unit also caricd oul habilitation programmes for the beariog Impaired children with related
spooch disorders.

The details are given below :
1. Lingulstics, Statistics and Cybernetics - an infegrated approach to quantitative linguistics

(1) A system was developed for Bangla sentcnces (o enable a machine to parse simple sentences
depending on the valency and morphophonemics of Bangta verbs. The rules for compound verbs and other
verb combinations arc also incorporated for better parsing, (2) practical tools lo measure bilingual ability and
language altitudes in multilingual scttings, have been developed. Some of Lhe tools developed include (a) the
measurement of the threshold of bilingualism, (b) quasi intcgrative approaches (o Lhe of language
dominancs, {c) correlation malrices in language use, (d) measurement of linguistic sicrootypes and (¢) opinion
scales and stabilily in response patterns, (3) development of softwarc tools for text analysis. We also aim to
cvolve a system of computational analysis of Lext, keeping in mind the huge data bank on Bengali prosc and
poctry available with the Unit On the theory of word length, collaboration is undcrway with quantitalive
linguists at Rubrr and Trier Universilies, Germany. Cx fve rescarch s continuing with linguists at York
University in the arca of language ailitudes from the perspective of language mainlenance.

2 A of articulatory perf in hearing impaired children

‘The relevance of the Kostic classification : A sample of fifty children between the ages of S (o 10 years
with Beagali as L1 werc tested in Cakulta using the Koslic-Mitler (1982) test for articulatory cvaluation of
Bengali speech sounds. Preliminary analysis showed thal the performance of Lhe subjects varied according to
he group Uhey belonged (o, Obviously. Group IV subjects who had a fairly good peroeptible hearing range
performed better as compared-to Group [ or Group O subjects who have very littde or no hearing remnants at
all. The age of onsct of hearing loss, the crileria upon which the groups were further sub classified was also
found (0 be important as subjects with congenilal hearing loss had very poor arliculation as compared 1o Lhose
subjects whose hearing was affected during the language acquisition period, probably duc to scvere illness. The
uscfulness of the Kostic classification in Uhe isolation of subjecls who can be identified with a certain group can
g0 a long way in moniloring an appropriate habililation prog) for them. Since another sel of 25 childrea

betwen (he ages of S to 10 years with Telugu as LI were tested and classified using audiometric (ests and
articulatory tests of Telugu speech sounds the analysis of the same will help us to make some uscful
gencralisations which will contribule substantially Lo the habililation of hearing impaired children,

J Comparative suprasegmentals of the Indo-Aryan and Dravidian languages

The siress pattens of 60 isolated Hindi disyllabic words containing combinations of fong and short
vowels were studied, in order (0 analyses whether the length iic. duration of syllables is a significant one for
Ure presence of stress in Hindi words. For Ihis study 20 subjects all native Hindi speakers were tesied. The
main 2im here is o study the consistency of Lhe occurrence of siress in disyllabic morphemcs. Similar data was
cotlecied from 20 native Bengali speakers 1o study he difference in duration and frequency of similar Jexical
ilems from the two languages in question. Data were collectod from 50 Bengali speakers in order to investigale
the roke of juncture in Lhe process of coarticulation. A part of the results were then analysed on the visi-Pitch.
Syllablc siress siudics were (urther cxicnded by collecling data from Telugu and Tamil speakers.

4 Study of the phonetic structure of the Tamdl tanguage
Data on Tamil phonemes was processed to obtain the first set of speciograms of Tamil specch sounds
from which the acoustic structure of Tamil phoncmes is in the process of being established. As an extension of

this study (o cover rescarch on speech impairment, crucial areas in the acoustic structure of Tamil specch
sounds will be isolated (o bielp the habilitation of hiearing impaired children with Tamil as their mother tonguc.
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LN Survey of (he articulalory norms in Bengali speaking children of pre-school age

Fifty pre-school children between the ages of 2 and 4 years wero iesied using the Kostic and Mitier
(1982) test for articulatory cvaluation of Bcnguh spoech sounds, in order 10 study the norms of articulation for
cach age in that age group. Natural gener [\ 1970 and Hooper, 1976)
was uscd for analysis. Aficr going lhmughlhcdam Ilwvsobwrved that wilhin the range of 2-4 years of age
there was a wide difference In the specch developmenl of Lhe subjects. For example an average 2 years ol
child docs not develop all Lhe spocch sounds whereas as expocied an average 4 years old had developed all the
spoecch sounds. Cascs where nonmal four years old subjects had poor performance will be investigatod further
Io ascertain the reasons for cither poor articulation or deviation with the intention to cstablish the type of
specch disorder and 1o ine the physiological and gical aspects contributing 1o such disordery

6. Educational problems of hearing impaired children attending school for normal children

A set of questionnaires (o fest Lhe altitude and awarcness of parcnts and teachers on the process of
habilitation and cducation of hcaring handicapped children auending general schools in Hydcrabad was
undertaken on similar lincs as was donc in Calcutla. We used the same strategy and the questionnaire was
sdminisicred on 0 parcnts and S0 teachers of hearing handicapped children. The tests were also supporied by
interviews of both tcachers and parents: The results of the test are meant Io highlight the shortcomings of both
the social and the academic cstablishment, on their approach lo habilitate the hearing impaired child
Preliminary results from the Calcutta round show that there is a noed for thorough language research (0 assess
the actual curricula linguistic requirements of hearing impaired children and to heip them achieve the requisiic
scholastic progress. Mcthodical language research is being carried out based on two important Bengali school
primers.

Population Studies Unit

‘The (aculty members and rescarch scholars participaled in teaching of d vilal statistics ang
health stalistics in the degree as well as in other (raining courses conducied in IS], Calculta. One of the facully
members participated in the shont term tcaching programme of othes universitics and institulcs also, and
served in many (echnical and cxpent j of G and other isations. A few rescarch
fellows and tcchnical staff have been working for Lhe PuD. degree under the supervision of faculty members.

The broad arcas of rescarch mcludc demograpic and cpidcmiologic transition in ndia, development
of disability slatistics and indi i of fertility, graphy of West Bengal, bizs and
sampling variability of fertility uumalu, cic. Other investigations like quality of life of some communities
were conducted under he leadership of ha Unit. Rescarch in the following arcas may be highlighted:

L Demographic and epidemiclogi

The study undertakes a situation analysis of demographic and health Lransitions in India and foouss
on variations in health carc ulilisaon among older people by age and gender. H examines whether
prolongation of life was all frec rom chronic illness and disabilities.

2, Disablement stalistics

Working oa the framework of the World Health Organisation, the stody explains the linkages betwees
the three levels of impairmeat, disability and handicap al which the consequences of discascs are observed by
st Lheory and vean diagram. [l shows thal since 'disability’ is a subset of ‘impairmen(' and there are
impairments without any disabillty, the screcning techniques that are disability - specific will undcrestimate
impairments.

For the first time a few disability indicators in the form of disability - free life expoctancy ae
cstimated for India, These are derived both in (erms of overall physical disability and scparatc dimensions of
visual and locomotor disabilities.
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3 Bias and sampling variability of fentility cstimates
It bas boen shown mathematically in this study that the fertitity estimales given by the Sample
Regisiration Sysiem (SRS) of the Registrar General of India are biased. The cstimators of these biases are
propascd. The confidenos intctval of the cstimate of, say, lola) fertility ratc (TFR) is also given by using the
i i ity

P (TFR, - TFRI< ()2 | - MSE(TFR W, (subscripi ¢ denoling corrected estimaic),
which can be derived from Markov's incquality for posilive random vasiables,

Psychomelric Research and Services Unit

Research work donc by the unit during the period is briefly summarized below,
L Potential entrepreneur school leavers

The objective of the study is to identify polential entreprencurs from among Lhe young buys and girls

who can independently start some business or facturing units for their livelihood after ing their
high school education.

Dala from trainces altending catrep ip devel g from differeat parts of West
Bengal have been collocted. Data from somccuucpmrs. \vho Iuw :mll scale ﬂunufzdnnng uml& hve
2ls0 been collected. On Lhe basis of these two, an for P p is

being developed to identify potential cnireprencurs from among (he school leavers,
2 Motivalion (o work for primary level workers

The objective of the study is (o develop a questionnaire for assessing Lhe motivation level of four
differeal groups of workers, c.g., Clerk, Typist, Account Assistanl and Factory worker. Pilot study has been -
donc on a group of 52 clericat workers with a preliminary questionnaire. On Lhe basis of the pilot study the
questionnaire has been revised and data coliection from different groups of workers has beea staried.

kX Auainment level of the non-scholastic ability of the primary students at the end of class [V

‘This was originally a part of the project "Attainment level of the primary children at the end of class
V" funded by Government. of West Bengal which was confined 1o the 'scholastic’ aspeets only. The present
study focusscd on the 'non-scholastic’ aspects and used the data collocted from all the 17 districts of West
Bengal in 1991, covering about 1000 primary schools. The dala include the curriculum, c.g., games, physical
cducation and healthy living, work by direct participation, socially uscful productive work and creative
expressions.

Soclological Research Unit

The unil carried out a number of projects during the year. Brief descriptions of these projects are
given below.
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1 Pressure from below : a'study of the impact of the popular movements in the 1940s

A detailed project report, conlaining (he genesis and growth of the popular movemenls in the 1940s
and their impact on thg transfer of power in the subcontinenl as well as on the dovelopments in
post-independence cra, has been completed. The report, with some additional data, has been acoepied for
publication as a book by National Book Agency.

2 A study of the process of religious conflict and convergence in West Bengal

The occasional resurgence of religious intol which was wi d in some parts of West Bengal
in December 1992 along with other regions of the oountry, requires an in-depth analysis which would involve
explicalion of the current socictal stress and strains as well as unfolding of the opposite historical trends of
religious conflict and syncretism in Bengal. The projoct has been taken 1o analyse the different facets of Lhis
probiem.

3 Agro-sociological constraints of technological adaplation in subsistence farming of Bihar plateau
region

‘The focus of the study taken up in collaboration with the Agricultural Sciences Unil of the Instituie, Is
1o ideatify the socio-cconomic relations under which technologics are being operaled by the practising fammers.
The arca of study covers 24 villages in S clusters spread over 8 rainicatchments of Usri® waler-shed of the
DVC. Dala on farm-size, productivity, input-outpul, cosi-benefil, labour relations, land relations, crodi(
relations have been already collectod.

4. Inoquality in tribal socicties : A pilot study
Data on allocation of development inputs through CD Block, Panchayal, NGOs working in the arca,

both al village and houschold level, houschold level occupation, assel and income structure ei¢. have been
collected in two tribal vitlages in Midnapore District in order {o analysc the problem.

S. Appraisal of (olal literacy ign (TLC) prog . Methodological consid

On the request of West Bengal Government two studies - the evaluation of total literacy campaign
(TLC) in North 24 parganas district in Junc-July 1992 and the appraisal of the impact of TLC in Birbhum and
Bankura district in January-March 1993 - were conducied by ISI. It is felt that in~dcpth cvaluation sludics are
necessary for taking corroctive measures in order (o achicve the goal within a rcasonable time period under
given constraints and available resources. In ion of the p the following aspects have been
considered : (2) appraisal of various categorics of participants involved in i ing and recciving litcracy, (b)
suggestions for allernative measures (0 increasc seiention of learners to improve the leamers' achicvement asd
1o mobilize hard core group in he prog! (c) develop of proper evaluation methods for learmers’
achicvement, (d) identification of indicalors of programme achicvement, (¢) review of cllorts undertaken o
provide post-litcracy continuing cducation facilities to neo-lilcrates.

The project has already started with a ion of the ion of TLC p through
swondary sources, such as the [SI s(udws in the three districls of the State and basc-line data oolleacd by Zilla
Samilics, The progt ion of the various phascs of the programme was continued in

1994-95, using Lhe secondary data as well s conducling exploratory surveys.

6. Haldia : a study In the linkage of population and development in an industrial complex

‘This study is (o ideatify (he linkage boiween population demography and industrial effect with regard
to the potentiality and carrying capacity of the growing industrial complex, Haldia.

‘The socio-coonomic interplay between corc and fringe group with respect to the quality of lifo is being
sludicd.
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1 Social coology of minorily/marginal groups of castern India

This is a stwdy of Lhe interconncction between Lhe cco-condilion and Lhe emergence of
social-coonomic polarization and/or differcntiation, if any, betwoen ethaic groups of different strata,

8 Dissemination and adaplation of new technology in agricullural activilles in tribal village sitzation

‘The findings of the study indicate that the amount of land holding tends to influence the adoption of
technofogy specially those which arc costly. Sccondly, such adaption of technology is mainly influenced by the
friends, kins and neighbours. The institulional sources arc still marginal.

T is also observed that higher the number of lochnology in the packages, the higher is the rale of
adoption. Further il is observed thal the behaviour of tribal farmers in adoption of tochnology is nol different
from that of non-tribals.

9. Bascline assessment study of DPEP in West Bengal

The objective of the project, catrusted by Dept. of School Education, Govt. of West Bengal is o
provide methodology for bascline assessment of Districi Primary Bducation in West Bengal.

One of the faculty members Dr. Ashoke Maili was associaled with the project enlilied
*Socio-cconomic Survey of villages surroundings Salboni foddar famm”® undertaken by Rural Developmeat
Association and submilted a report.

‘The Unit also conducted a number of cxiemally funded project during the year.
Academic activities of Giridih Branch of Sociologicat Research Unit :

Sociological Research Unil has also undertzken rescarch projects on social ecology of minority
communitics and marginal groups (like SC, ST and OBC) in south Bihar (district of Giridih, Hazaribagh,
Palamau and Ranchx in panticular). Along with this, mlcrom(clshed based intensive studies have also been

ducted on p and ints of local agro-st i lop The long term objective is to
integrale the wo aspects and pul social ocologic findings in the perspective of processes of local deviopment.
Besides, case-studics on ‘child labour' and the ‘Chamas castes' have also been done in Giridih town and the
villages surrounding the township.

Statistical Quality Control and Opcrations Rescarch Division

The Division conlinued ils aclivitics in the fol lowing arcas :

1. Development of profcssionally competent specialists in Qualily Control, Reliability and Operations
Research (QCROR).

2 lmparting inplamt appreciation and technical training in QCROR for diferent levels of personnel.
3. Undertaking project studics and scrvice assignments,

4. Promoling the use of quantitative tools and adoption of moderm methods of Quality Management.
5. Underaking theoretical and applicd rescarch In the relovant ficlds.
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The spocial activitics pursuod by the Division included :

1. Providing thrust on helping the client organisations (o obtain ISO - 9000 certification with the resukt
that moro (han 15 organisations have been awarded the certifications with the assistance of the Division's
spocialists.

2. Development of softwarc for solving Lincar Programming Problems.

3. Providing training in Lead Assessor Programme lo 10 Quality Mission Excoutives and 17 spocialigts
of the Division.

4. Organising the sccond batch of 3-day progr on aspects in 8 interface for
the stafl of the Division conducted by Indian Institute of M; igalore. 31 specialists from the
Division attcnded.

S.  One day scminar on Frontiers in Quality and Oplimisation was organiscd during last DCSW mectings
al Bangalore. Dr. T. Parthasarathy spoke on LCP and LIPACHITYTAN property, Dr. T.S. Arthanari spoke oa
Travelling Salcsman Problem. Dr. G.S.R. Murthy spoke on Fully Semimonolone Matrices, Dr. V. Rajendra
Prasad spoke on Economic Design of Control charts, Dr. P. Mandal spoke on Classification of Process Control
Methods, Mr. D.K. Manna spoke on Varlance Minimisation Scheduling and Dr. G. Ravi spoke oo
Copositive Semimonotonc Matriccs.

6. Ms Nicola Janc Cameron and Ms Victoria Janc Harding of University, of Southampton, UK were
deputed to SQC Unit, Bangalore for their projects in partial fulfilment of requirements for M.S¢. (O.R) by
instructional course by Dr. D.K. Sahani, M.S¢. projects Coordi University of Southamplon. They took up
Lhe project al Bharat Electronics Lid., during August - October 1994,

Projects
179 projoct studies were caried out by the Division. Salienl features of selociod project
studics/research projocts arc presented below :

1. Optimisation of Lhe process p and control a{ fheir respoctive levels helped Alloy Sted
CamngFoquy(obnngdownwonfmmw%loA%

2. Quality Engincering was deployed fo develop a new compressor design for a low temperature
application in the Company.

3, Optimal Selection of Circuit parameiers for maximising Circuit Efficiency. A filter circuit of floppy

disk drive consists of components - capacilors, inductors and resistors. The circuit efficiency which depends on

of the comp is maximiscd by optimally sclecting (he values of the parameiers. The problem

is to maximise, over a very large discrete set of solutions, a function which is nol explicitly known but can be

cvaluated for al any given solulion. The problem is solved by a Iwo-stage heuristic mcthod involving itcrative
search. The concepts of qualily engineering arc also used in Lhe efliciency improvemeat.

4. Software has been developed for Lincar Programming Problem. It has also been lested thoroughly.
Copics of the software were distributed (o all participanis of the Winter school on Mathematical Programming
and its Applications held by SQC and OR Division during Deccmber 1994

5. The special project work al West Bengal and Delhi for Department of Posts, Govt. of India, on sample
cnumeration for cstimation of postal (raflic conlinued. The cnumcrators were trained and Lhe work of
enumeralion began. The project work is expected (o be compleled by August, 1995.

6. Variation of Burst sirength was reduoed by 2/3rd and also curing rejoction of Alr and Oil Filter for
Automobile and Power Industry was brought lo zcro through experimentation.
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7. Asa par of collaborative work with Universily of Punc, an l Ive soltwarc was developed
which helps (o fit tic appropriate distribution 1o the failurc datn and cvaluales tho reliability of the
Componcats/SubsysicnyTolal system.

Qualily Mission 1992-1997 project during )994-93
1. The project was taken up with the objective of developing and deploying trained i lo

impart large scale (raining for personnc! from industry and scrvice organisations in Qualily systems and
related improvenicnts.

2. 20 Qualily Mission Excoytives are deployed in various SQC and OR Units afier 3 months, inlensive
(rining programmc, lo cary oul Lraining, consultancy and promotional activitics. 28 General Training
Programmes covering 524 participants (rom various indus(n'u. suivice organisations and 78 inplant

B covering 3895 i right from | staff (o shop floor workess, were conducied as a
pan of Quality Mission Project. Inplant programmes wm conducted in varictics of Industries - Textiles,
Garments, Gem and Jewellery, Leather, Engincering, Petrochemical, Plastics, Electronics, ctc.

3. Quality Mission Exccutives, under Lhe guidance of scicntific staff of SQC and OR Division have been
helpful in obtaining 1SO 9000 certification in 6 Industrial csiablishments.

4. Quality System exclusively for cxport orlented Gem and Jewetlery industry has been developed by
Quality Mission Exccutives.

5. Specially desipned course materials have been developed for shorl (erm Lraining programmes on

i) Workshop on 150-9000 impl

i) Quality Audits

iii) Staistical Process Control and Qualily Management

v) Statistical Techniques for 1SO 9000 Quality Management

In addition, depending upon specific noeds of organisations, course malerials have beea developed for
inplant programmes.
6.  The project’s progress ls periodically reviewed by the Coordinalion Commilice under (he
chairmanship of Head, SQC and OR Division.

7. Plans arc initiated {o focus on thrust areas such as (1) Marinc Products, (2) Gcm and Jewellary, (3}
Garment and Apparcls, (4) Leather products amd small scalc institutions. Group certifi was
initiated Lhrough their associations and affiliated institutions.

8 10 Quality Mission Excculives have beer1 seal (o Lead Assessors Centilficalion Programme and have
bocome ccrtificd Lead Assessors.

Library, Documentation a11d Jnformstion Sciences Division

Documentallon Research and Toraining Centre (DRTC), Dangalore

The aclivitics of DRTC have boen organissd inlo scveral programmes, such as (a) Rescarch

ngrammc. (b) Advisory scrviec programme, (c) (i) E.‘lcnnon 8! (ii) Publicalion p (d)
jonal and Lraining p (©) B prog (D) Continuing cd
ond training and (g) Pacully develop progr
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L Training in docomentation and information science

Under its education and training programme, DRTC conducts a course of 24 months duration jeading
to Lhe award ~Associaleship in D and | ion Scicnee™ (ADIS). This award is rocognized by
Govt. of India and scveral other Universitics. The academic session, 1994-1996 (24 months) commenced 6a
181 September 1994, There were 15 students selecled for this session.

2, Short term course on compulcrized information work and service

Under the sponsorhsip of the National laformation Sysiem for Science and Tochnology (NISSAT)
forming part of the Department of Scicace and Industrial Rescarch Rescarch (DSIR), Government of India,
New Delti, DRTC has been conducting a six-week course on Compuler Applications (o Library and
Information work since 1986, Normally, (wo such courses are conducied during cach financial year. The 16t
course was conducted in the month of Navember 1994,

3 The main areas of rescarch in which the differenl members of the DRTC faculty were engaged an
furnished below. (1) The preparation of a Manual for the construction of a Classaurus; (2) The desigaing of a
Classaurus for the depth indexing of micro subject going with the base, agriculture and related scienoe and
Lechnofagies; (3) Demonstration of the use of the above mentioned classaurus; (4) The application of the Coloa
Classification, Ed7, for Lhe purpose of () ging » and for (b) d jon work and strvice;
(8) The designing of Multi-Acoss Thesarus; (6) The study of the varictics of Thesaurus structure formals
from the point of view of their impacts on information retricval; (T) The study of various methods of
knowlodge representation, such as, semantic nets, frames and predicate calculus, and of their related features
1o ascertain their co-relation with the classificatory Janguage of colon classification; (8) The designing and
development of National Depth Classification schemes, Uicsaun and classauri for the depth indexing of mico
subjects going with vanous recognized disciplines; (9) The application of the modem scientific management
Lechniques (o the planning and management of information sysiems, centres and scvices, (10) The study of the
methodologics of information analysis and consolidation, (11) Preparauon of statc-of-the an report oo
performance standards in the field of sccondary information work and sceviee, (12) The development of
bibliometric measures for evaluating the usc of librsry and information scrvices; (13) The preparation of
guidelines for developing software and applicalion packages for housc kecping opcrations of information
cenres, such as, circulation conlrol serviee control and acquisition control, (14) The development of a
compulcrized manpower planning model for infe cenlies; (15) R of Cumcula and syllabi
specially for the advanced courses on Information Scicnee including Documentation and Library Sciences with
a view to accommodate cssential contents pertaimng 10 the use of the machics and equipment which are all
nsulls of advances in information technologics; (17) Natural language processing and vocabulary contol for
ion retricval; (18) Develop of PROLOG-based vocabulary control deviees.

Externally Funded Project

There is one externally funded project under the control of DRTC. This projoct 15 the short term
iraining progs of compulcr applications (o library and infc work. It is specially meant for the
professionals in the ficld of information work and serviecs. 11 is fully financed and sponsored by the Nauioad)
Information Systems for Scicnce and Technology by the Department of Scientific and Industrial Rescarch,
Govt. of India, New Delhi,

Libraries
Bangalore
1 Additions (o the library during April 1994 10 March 1995,

Book Acquisition : during the above perlod 450 books were added (0 Lhe library by purchase, 30 books
were reccived on gratis.



Stock position : The tolal stock position as on 31st March 1995 is as follows :
Books - 13618, Books on gratis - 915, Bound volumes of periodicals - 6102, No. of periodical Litles subscribed
- 281, No. of periodical received on gralls - 26.
2 Technical processing

About 600 books were classified and catalogued during Lhe year. Nearly 3000 catalogoe cards were
filed.

3. Circulation statistics
During the year library (acilitics were enjoyod by 195 uscrs. 122 of them availed of the lending
facilities. 10 Visiling Professors of different unils of ISI were also provided with the lending facililies. A total
of about 11000 books and periodicals (including loasc issucs) were circulated by the library. The in-house use
of books and periodicals were around 33000. About 250 inter-library loan Lransactions were registercd.
4. Inter-library loan scrvice

Inter-library loan facllitics were availed of by Bangalore Centre Library, and Lhe library also extended
similar faciltics 1o other users.

5. Reprographic service
Library provided 3,00,000 xerox copies to the users during the academic year 1994-95.
6. Documentation service
‘The following publications wore brought out regularly from the Iibrary. (1) Bimonthly additions List of

books, (2) Monthly tist of current periodicals, (3) Current conlents of journals, (4) List of periodical holdings,
annually,

Calcutta

With (b addition of 1230 books 1o the stock, the total collection of the library rose 1o 1,98,442.
I Acquision Unit

Thic unit accessioned 1250 books during the period under report, out of which 1066 were purchased
and 130 were received as gifl. The unit also acquired 54 Noppy disketies.

2, Periodicals Unit

The Unil received 812 pariodicals oul of which 160 were roccived as gifl, 452 against subscription
and 200 on exchange arrangement with national and intcmational organisations. The Unil also acquired 14
Dew journals. 26 joumnals were subscribed under NBHM granl. [t aceessioned 2713 journals and compleled the
tcchnical processing of 2343 journais. The network version of Math SCi CD-ROM has boen added in the
currend year.

3. Ciroulstion and Stack Mainienance Unit
The Unit issoed $8943 books and journals lo the users on loan and reference. The lotal membership of
the Library was 2817, 524 readcrs were given special permission to us the Library for a shont period. 52 books

and journals were borrowed from other librarics and 61 books and journals werc loaned (o otlicr librarics under
e inter-Library loan amrangemeal.
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4. Reports & Rocords Unit

‘The Unil accessioned 226 Litles and processed 301 titkes. 1094 Litles were issoed 1o the borrowess for
reference usc during the period.

s, Cirulsting Librry

The Workers’ circulating library aoquired 400 ncw lilles bringing the total colicction (o 35,638, it
issued 24,574 books Lo the members.

6. Technical Processing Unit

The Unit classificed 1264 books and catalogued 1498 books. The Unil has undertaken the construction
and development of information retricval thesaurus on statistical scicnce and its applicalions as a project wock
and the work is in progress.

7. Documeatation Unit

‘The Unil has been issuing current conlents list services Lo the users on the following group of subjects
(a) Statistics and Mathematics, (b) Electronics and Communication Science, (¢) Geology, (d) Life Sciences, (2)
Econoraics, (f) Recent addition of books to the 181 library.

8. Reprography and Pholography Unit
‘The Unit provided 7,33,199 xerox prits lo the users during Lhe period under report.

49 frames of photographs of different nature, 2758 prints of pholographic enlargements, 430 (rames
of lecture slides were made during Lhe period under report. 3.93,175 pages of off-sct prints were done during
Lhe period under report.

Delht

During the period April 1, 1994 to March 31, 1995 the Delhi Centre Library aoquired 311 ncw books.
It received 80 publications as-gift (rom various sources. 302 scis of loosc issues of periodicals duly bound has
been added to the slock, thus raising the stock to 32242 volumes. About 250 Technical reports/discussion
papers/reprints etc. in Economics have been reocived during the above period.

L Periodicals

223 titles of journals, both forcign as well as Indian have boen approved for rencwal for (he year
1995-96. In addition 28 titles of journals were roccived as complimentary and against exchange programme.
302 sets of Ioose issues of journals duly bound were added (o the stock. Journals/technical reports have been
received under the cxchange progr blished with different i i

2 Circulation

During Lhe period April 1, 1994 1o March 31, 1995, 130 members availed of the lending faclives as
permancnt members, and 32 membors availed  of the reference faciliies as femporary members.
A { 6818 publications were circulated during the period among its members. Under the intes Library
lmn program, about 61 publications were lent oul to the neighbouring institules and libraries and
publications werc borrawed (rom them for use by Delhi Centre library members.

3 Reprographic scrvices

Approximatcly 31000 photocopies were made during the period on (he request of users of library.
Reprographic (acilitics have also been provided (o rescarchers of other instiiules.
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4 Otber activilies

[0} National Board of Highes Mathematics, Department of Atomic Energy, Govi. of India, has recognised
Indian Statistical lnstitutc, Delti Centre Library as the Regional Library to serve the Northern Region w.e.f.
1.4.1994 with an annual grant of Rupoes 6.00 lakhs.

(i)  Outof NBHM. grant a lotal numixr af 125 books were purchased and some back volumes of
journals were acquired.

(iii)  Like every year, this year too library trainecs with remuneration had been appointed. At the end of
their training, cach (rainee was given an experience certificate.

Computer and Statistical Services Ceatre

The Computer and Statistical Serviees Centre (CSSC) manages Lhe central computing facility of the
institute at Calculta. It serves about 400 users - students, research scholars and scienlific workers - with the
inhouse computer system VAX 8650 and SUN SPARCSTATION 1. NSSO and CSO (1-S wing), Govt. of
India, arc using these facilitics as well. E-mail and fax facilitics arc also available at the centre.

Statistical and Compulational consultancy services arc provided by CSSC. During 1994-95, the centre
offered a course on object-oricnted programming and GUI using C++ and MS-windows for its users. On Lhe
request of the Dircctor, CSSC trained about 75 non-facully staff on a PC-based databasc package. The centrg
completed the first phasc of the project (o develop a database for (echinical manpower in West Bengal, given by
the West Bengal Academy of Scicnee & Technology. The 2nd phasc of the project is under progress.

This year CSSC purchased wo PC-based packages Fuzz-C and Mathlab. 1t has also procured the
Borland C++ compiler.

The VAX 8650 system has been augmented by another 16 MB of memory, | GB disk drive and 4 MB
cartridge drive Lhis year.

Considering the load on the only laser prinier, CSSC has procured another laser printer with
postscript [xility.

‘This year CSSC has purchased a 486-based mulli-modia system as well. This is the Grst mulli-media
system for the CSSC users at ISI.

The M.Tech.(CS) students can Lake parallel-processing as a special paper in their final semester. So
far there was no lab facility for this subjoct. CSSC has procured a transpuler bascd 486-PC/AT (o provide this
support. The system is still not adequale for ail the students, but the Tab can be sarted.

Like all other years, the staf members of CSSC have scrved as facully in various courses of the
instilule and supervised projects carricd oul by Uie students. The stall members of CSSC are also involved in
rescarch covering the arcas ike, database and knowledge bascs, image ing, compulational geomelry,
VLS design ele.
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4. EXTERNALLY FUNDED PROJECTS

Ongoing Projects :

Name of Lhe Projoct : Automatic Feature Extraction from Satcllilc Images and Imago Datx
Compression.

Name of the Project Leader : B.B. Chavdhuri.

Unit involved : Compuler Vision and Pattern Rocognition.

Funded by : Advanced Data Analysis Rescarch Institute, Hyderabad.

Namc of the Project ; Studics on the PBL dynamics using SODAR and tower data and to predict o
scalar ransport model for the monsoon period.

Name of the Project Leader : J. Das.

Unit involved : Electronics and Communication Scienoes.

Funded by : Dept. of Scienoe and Technology, Now Delhi.

Name of the Project : A Knowledge Based Computing
Principal Investigalor : D. Dulta Majumder.

Unit involved : Eloctronics and Communication Sciences.
Funded by : CSIR., New Delhd.

Name of the Project :
Sodar pattemns.
Name of the Chief Investigator : ). Das.

Unit involved : Electronics and Communication Sciences.
Punded by : Dept. of Scieace and Technology, New Delhi.

pment of Compuler algorithm for and i o

Name of the Project : Deformati phism, antexis and ism across (he northern
boundary of the Eastern Ghals mobile bejl around Rangali, Orissa.

Nare of the Project Leader : S. Bhattacharya.

Unit involved : Geological Studics.

Funded by : DepL. of Scicnce and Technology, New. Delhi.

Name of the Project : A fuzzy image recognition system : Mcthodology devels for
forensic applications.

Chief Investigator : S.X. Pal.

Unit involved : Machine Iniclligence (in collaboration with State Foreasic Lab., Belgachia).
Funded by : CSIR, New Delhi.

Name of the Project : Development of Software Package - Handling Uncertainties for Machine
pretation of Ill-defined Presenl in Gray-level Images.

Chicf Lovestigator : S.X. Pal.

Unit involved : Machine Intelligence.

Funded by : Defence Electronics Applications Laboralory, Dehradun,

Namc of the Project : A study of mathematical techniques in water wave problems.
Name of the Project Leader : B.N. Mandal.

Unit involved : Physics and Applied Mathematics.

Funded by : CSIR, Now Delhi.
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Name of the Projoct : Unsteady, surfeco water waves in octan.
Namo of the Project Leader : B.N. Mandal,

Unit involved : Physics and Applled Mathemalica.

Funded by : University Grants Commission, New Delhi,

Namo of the Project : Livalihood stralegles qnd knowledge systems under environmenial stress.
Project Coordinator : D.K. Bagehi.

Unit {nvolved : Agriculural Scicnces (jolntly with Schoo! of Development Studics).

Funded by : University of East Anglia, Norwich, UK.

Name of the Project : Genetlc of Quantitative Traits of Commercial Importance n the Sifkwarm.
Project Coordinator ; P.P, Majumder.

Unit involved : Anthropometry and Human Genetics.

Funded by : Cenlral Silk Board/Department of Biotechnology, Govt. of India.

Name of ihie Project : Imp in health abd ¢ of two commanitieg by
i i using leaf L)

Project Leader : Shyam Matal

Units involved : Leaf Protein Research.

Funded by : Fied Your Feet, UK.

Name of the Project : Socio~cconomic Surveys on the Quality of Life,

Name of the Project Leader : §. Guha Roy.

Unit involved : Population Studics, Economic Rescarch and Sociotogical Research,
Funded by : West Bengal Commission for other Backward Classes.

Name of the Project : Atteinment level of primary school children al the cnd of class IV.”
Naste of the Project Leader(s) : S. Gubia Roy, $.K. Mitra and Surja Sankar Roy of SCERT.

Unit involved : Psychometric Rescarch and Servioes, Population Studics (in collaboration with State
Council of Educational Rescarch & Training, West Benga)

Funded by : Dept. of School Education, Govt. of West Bengal.

Name of the Project : Evaluation of Rainfod Farming Project’ (REF).
Name of the Project Coordinalor : Atls Dasgupta.

Units involved : Sociological Research and Agri Scicnces.
Funded by : Hindustan Fertiliscr Corporation Ltd. (HFCL).
Sponsored by : Overscas Development Authority (ODA), UK.

Name of the Project : Evaluation of Total Lileracy Campaign (TLC) in Celoutta Metropolilan
District.

Name of Lhe Project Coordinator : Alis Dasgupta.

Unit involved : Sociological Rescarch and Population Studies.

Funded by : Caleutia Municipal Corporation.

Nara of the Project : Guidance and Consultancy Services in Data Proccssing.
Name of the Project Coordinator : Prafulia Chakrabart,

Unil involved : Sociological Rescarch.

Funded by : Indian Council of Social Scicnee Research, New Delhi,

Complcted Projects :
Name of the Project : Socio-economic Survey of the sericuliurist
Name of the Project Leader : T. Mailm.

Unil involved : Compuler Science.
PFunded by : Ceatral Silk Board.
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Name of the Project : India's expon to EC : consiraints and prospecia.
Name of the Projoct Leader : Atul Sarma.

Unt involved : Planning (Delhi).

Funded by : International Devefopment Rescarch Centre, Ottawn, Canada.

Name of the Project : Fiscal Reform and Striciural Adjustment

Name of the Projct Leader : Aful Sarma.

Unil involved : Planning (Delhi).

Funded by : International Development Rescarch Centre, Ottgwa, Canada.

Name of the Project ; Refresher course in Statistics for post-graduats teachers of varioas universitics
and colleges.

Name of the Project Leader : Mausumi Bose, Arijit Chaudhury.

Unit involved : Compuer Science,

Funded by : University Grants Commission. ,



S, SYMPOSIA, CONFERENCES, WORKSUOPS, LECTURES AND SEMINARS ORGANISED

The Symposia, Conferenccs, Workshops, Lecturcs and Scminars organised by U Institulc during the
year 1994-95 are mentioned below.

Symposia, Conferences, Workshops

A "SERC Schoof on Stochastic Proccss Modclling" was organised at Stat-Math Unit, Calcutia during
19 October 1994 to 1 November 1995 by B.V. Rao (Stat-Math Uni) and S.P. Mukherjec of Calcutia
University. This was sponsored by the Science and Engincoring Rescarch Councit of DST.

A Winter School on Discrete Mathematics was organised at Stat-Math Unit, Calcutta by A.R. Rao and
SB. Rao during 19 December 1994 to 8 January 1993, There were 32 registered participants who were
lecturers and research fellows in various [ndian universitics and colleges.

The Stat-Math Unit and te Computer Science Unit jointly organised a Workshop on Regression
Analysis at Calcutta during February 13 lo February 22, 1995. This was sponsored mainly by DST. The Coursc
Dircciors were BX. Sinha and P. Bhi k and Course Coordi were Debapriya Sengupta and
Debashish Sengupta.

The West Bengal regional Mathematical Olympiad sponsored by NBHM for students of classcs 9, 10
and 11 was conducted by IS1, Calcutta on 4 December 1994 at various centres in West Bengal.

A three weck workshop called *NBHM Summer School on Non-Commutative Hanmonic Analysis®
was jointly organiscd by Stat-Math Unit, Bangalorc and 11T, Kanpur during June/July 1994 at Bangalore under
the sponsorship of NBHM. As a follow up of the above workshop a Winlcr School on Non-Commutative
Harmonic Analysis was lield at IS], Delhi during December 94,

A Winter School on Mathemalical P and its Applicalions was organised at the SQC and
OR Division during December 1 - -14, 1994 a1 Bnngalolc for scientists, rescarch scholars and faculty members
from different inslilutions and ities. A onc-day appreciation prog on ISO was organised by the

SQC and OR Unit, Calcutta, for scaior excculives from mduslry at Bengal Chambers Hall on 28 May, 1994,
‘The SQC and OR Unil, Calcutta also organised a Onc-day Seminar on Stalistical lmplementation for 1SO 9000
for industrial participants al Hotel Taj Bengal on 16 Junc, 1994,

Annual Seminar 1994 on Tcaching, Rescarch and Practice In Classification and Indexing Languages
was organised by DRTC, Bangalore,

Lectures and Seminars

Loctures/Seminars organised by the Institule and delivered by outside members and Visiting
Professors arc given below
Theoretical Statistics and Mathematics Division
Calcutia Unit
Ali Almeeb, Jahangimagar University, Dhaka (20.2.95) : Moments of Order Stalistics and Related Resulls.

Bagh Somuath, Sambalpur University (18.7.94) : On Real Roots of A Random Algcbraic Equalion.
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Ghosh, 8., Presldency College, Calculta (27.3.93) : Some Gencrall of St
Theorem for Application 1o the Problcm of dentification of Distribution Functions.

Hauser, Kai, University of California at Betkeley (2.1.95 (o 6.1.95) : Forcing Meibods In Descriptive Sct
Theory.

Patil, P.N., Australian National University, Caoberra (9.12.94) : Wavelet-Based Nonparametric Curve
Estimation.

Rao, C.R., Penn Statc University, USA (26.12.4) ; Fuzzy Scts.
Ray-Chaudhuri, D.K., Ohio State University, USA (24.12.94) : Some Combinatorial Incqualitics.

Stute, W., Justus-Lichig University of Gicssen Germany (10.1.95) : Nonparameiric Model Checks and Kaplan
Meicr Inlcgrals.

Suresh, R P., University of Poona (2.3.95) : Some Measurcs of Improvement duc [0 Sclection in Genetics.

Suresh, RP., University of Poona (6.3.95) : Total Time on Text Transforms and its Application to Reliability
Theory.

Yor, M, Universily of Paris (3.12.94 (0 21.12.94) : Brownian Motion and Stochastic Calculus.

Yor, M., Univessity of Paris (21.12.94) : Symmeirc stable varables, Malrix transposilion and
Cicsiclski-Taylor identitics.

Zielinski, Ryazard, Polish Acadcmy of Scicnces (6.2.95) : Robusiness : Stability of Statistical Procedures.
Bangalore Unit
Bala Krishnan, Pulapre, Indian Statistical Instilutc, Bangalore (30.3.95) : The Reforms, The Economy and The
Union Budget for 1995-96.

Bhat, B.V. Rajarama, University of Pisa, ltaly (25.7.94) : An index thoory for quantum dynamical scmigroups.

Guruprasad, K., Indian [nstitulc of Science, Bangalore (5..5.4) : Invariant functions on Lic groups and the
symplectic struciurc on Lhe parabolic moduli space.

Karandikar, RL., Indian Statistical tastitute, New Duhi (20.3.95) : On Invariant Distribution {or Perubed
Markov Chains.

Krishnapriyan, H., Drake Universily, DesMoincs, [owa (10.1.95) : Eulerian Polynomials and Faulbaber's
Result on Sums of Powers.

Muraleodharan, TX., 1S], Bangalore (2.2.95) : Spoctial Synthesis.
Paranjape, Kapil, TIFR, Bombay (20.10.94) : Elliplic Curves : Geomeiry and Number Thoory.
Paranjape, Kapil, TIFR, Bombay (5.1.95) : On the work of Zelmenav,

Rao, Subba T., University of Manchester Instituic of Science and Technology, UK (10.1.95) : Analysis of
Non-iincar Time Scries-Bilinear Time Scrics Models.

66



Samucl, Joscph, Raman Rescarch Lnstitue, Bangatore (19.5.4) : Introduction 1o Topological Geoas.

Vannianathan, M., TIFR, Bangalore Ceatre (19.1.95) : On the Work of P.L. Lions.

Applicd Statistics, Surveys and Computing Division
Computer Science Unit
Bandyopdhyay, Tathagala, University of Calcutta : Multistage ranking models : a brief review.

Basak, Indrani, Pennsylvania State University, USA, (4.10.94) : Robust Estimation : The approach based on
influencs function.

Ghash, Ajoy, University of Calcults, (30.8.94) : Optical Information Processing and Its Applications.

Maitra, Ranjan, University of Washington, (6.9.94) : Markov Random Ficld Priors in Bayesian Syntbetic
Magnetic Resonance Imaging.

Nanthakumar, A., Universily of Tennessee at Martin, USA, (23.6.95 and 24.6.95) : Test for trealmeat effect in

Lhe presence of non-responders and stress-strength reliability for designs based on large values of
stress.

Paul, Sudhir R, University of Windsor, Canada, (14.2.95) : On Lhe usc of C(a) Optimal Test of Homogeneity.

Ryszard Ziclinski, Institute of Mathematics, Polish Acaderny of Scienccs, Warsaw, Poland, (21.2.95) : A
fon-parametric quantile cstimalor.

Som, RK., Consultant in Population & Statistics, United Nations, (2.8.95 and 4.8.95) : Use of Computers in
Survey Sampling and Recall Analysis.
Physical and Earth Scicnces Division
Elecironics Unit
Chakrabarty, Samar, TCIL (17.8.94) : LAN Technology.
Pal, A, Dept. of Computer Science & Engg., ITT, Kharagpur (28.10.94) : LAN Technology : State of the Art

Ramamritham, Krithi, Dept of Compulcr Scicnoe, Universily of Massachusclts, Amherst (22.2.95) :
Scheduling Algorithms and Operating Sysiems : Support for Real-Time Systems.

Sarkar, Falguni, Dept. of Computer Sciencs, North Texus Univessity, USA (13.12.94) : Discrete Evend
Simulation.

Sen, Arunava, Dept. of Compuler Science, University of Arizona, Tempe, USA (7.7.94) :New Network
pologics : Analysis and C: jve Study.

Electronics and Communication Sciences Unlt

Das, Amitava, Depl. of Elecirical and Computer Engg., Unvicrsity of California, Santa Barbara, USA
(25.1.95) : Visual speech and specch coding.
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Mochine Intelligence Unit

Bose, NX., Dept. of Electrical and Computer Enginecsing, Pennsylvania State University, US.A, (15.12.54) :
Neural Networks, Graph, Algorithms and Applications.

Kundu, S., Depl. of Computer Scicaice, Louisiana State University, U.S.A., (21.7.94 and 29.7.94) : Problems
with Defuzzification and an allcmale represcntation method by Fuzzy Sct and Programs, Rukes,
Decision Tree and Expert Sysiem,

Mabendrg, S, Citybank, N.A., Bombay, (15.12.94) : Portfolio Management, Financial and Basking : Neural
Networks and Geatic Algorithms Applications.

Sarbadhikari, S.N., School of Biomedical Engincesing, B.H.U., (24.3.95) : A Neural Network Coafirms thai
Exercisc Reverses EEG Power Spectra in Depression.
Physics and Applied Mathematics Unit

Banesjee, R, S.N. Bose National Centre for Basic Sciences, Calculta, (23.11.94, 30.11.94 and 7.12.4) ;
Constrained Hamillonian Dynamics and its Applications,

Bhatiacharya, Jayanta, IIT, Kanpur, (6.5.94) : On Turbulance.
Bose, Indrani, (14.9.94 and 21.9.94) : Strong Correlation and High Temperaturc Superconducivily.
Chakmaborty, A, I.1Sc.,-Bangalore (16.9.94) Solution of Singular Integrat Equations.

Istam, Jamal N., Rescarch Centre for Mathematical Physical Scicnees, University of Chitlagang, Bangladesh,
(5.1.94) : Schrodinger Functional Equation for Yang Mills Theory.

Kumar, Krishna, IIT, Kanpur (3.5.94) : Zero Prandll Number Convection.

Biological Scicaces Division
Anthropomelry dnd Human Geneties Unit

Chakraborty, Ranajit, University of Texas, U.S.A. (December 1994 - January 1995) : Theory and Applications
of VNTR Polymophisms (4 loctures).

Chakravarti, Aravinda, Casc Western Reserve University, U.S.A. (17.11.94) : Genetics of Hirschprung
Discase.

Malik, S.L., University of Delhi (8..95) : Exposurc (o Stonc Dusi : Some Health Implications.

Mulvihitl, John J., University of Pittsburgh, U.S.A. (19.12.94) : Clinical Genetics of Cancer.

Social Sciences Division
Economic Research Unit

Acharyya, Rajal, Burdwan Univessity (2.3.95) : Deovaluation, black market for foreign cxchange aod
cmploymeat.

Bagchl, Amiya Kr., CSSS, Calcutta (23.2.95) : Economlc Reforms and Industrial Growth in India.
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Basu, Parantap, Fordham Universily (18.8.94) : Explaining behaiour of velocity and nominal inierest rales in
optimizing models of moncy demand.

Bera, Anil Kr., University of Winois, USA (6.2.95) : Diagnostic tests for spatial depende

Bosc, Amitava, IIM, Calculla (23.2.95) : Economic Reforms and Indusinial Growth in India.

Chakraborty, Pinaki, North Bengal University (22.6.94) : Technological Progress and long mn comparative
advantage.

Chowdburi, Kaushik, State University of Hong Kong (2.2.95) : A cammon Lread in long run real exchange
rate.

Dasgupia, Sudipla, Hong Kong University of Science & Technology (23.12.94) : Pricing strategy and financial
markel

Ghosh, Arabinda, State Instituto of Panchayats, W.B. (27.10.94) : Rolc of Panchayali Raj Ingtitutions in
development planning.

Mallick, Saumitra, Indian Institule of Social Welfare and Business Management (6.7.94) : Market failures in
insurance markets with costly information and the role of wealth distribution.

Magjit, $., Monash University, Australia and Jadavpur University, Calcuita (8.7.94) : Explaining differences in
real return (o capilal across intemational borders.

Poddar, Sougata, CORE, Belgium (10.11.94) : Network Structure and Entry in Lhe Deregulated Airline
Industry.

Roy, Santanu, Erasmus University, dam (18.3.94) : On ion of ble resources with
stock-dependent return and pon-concave production.

Scagupla, Sarbajit, Visva-Bharati (14.7.94) : Trading with partners.

Scagupia, RP., Jawaharlal Nehru University (24.6.94) : Economic Reforms Infrastructure and Indian Stee!
lodustry.

Bhaslar, U,, Delhi School of ics (7.6.94) : Sustaining inty jonal aliruism when social memory
is bounded.

Economic Analysis Unit
Egghe, Leo, LUC, Dicpenbock, Belgium, (18.4.94) : Sensitivity of Concenlration Measures to Transfers.

Halli, Shiva S., University of Maniloba, Canada, (29.7.94) : Land Reclamation and Transmigrant Farmers in
Southemn Sumatra, [ndonesia.

Tha, Raghavendra, Indian Institutc of Management, Bangalore, (28.10.94) : The Design of Conditional Grants
a5 2 Principal - Agent Problem : An [ntegration of Oplimal Tax and Regulation Thoorem.

Pushpangadan, K., Centre for Development Studies, Trivandrum, (21.4.94) : Total Factor Productivity Growth
In Indian Manufacturing.

Rath, Kali P., University of Notredame, USA (21.7.94) : Equilidrium in Hotelling's Model of Location.

b ian, A., Centre for Develop Studics, Trivandrum, (31.5.94) : The Behaviour of the Intersecioral
Terms of Tradc in the Indian Ecoomy.
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Surcsh Babu, M., Ceatre for Development Sludies, Trivandrum, (2.6,94) : The Role of Indmtrial Sector i
Inflation : The case of India.

Population Studies Unit

Blaikio, Picrs, University of East Anglia, UK., (8.7.94) : Problems and chalienges of linking micro - mé
macro detcrminants of marital ferility,

Sociological Research Unit

Basu, Rathindra Narayan, VieeChanccllor of Calculta University, (16.11.94) : Recenl advanca &
Biolechnology : Trade and cthical issues.

De, Barun, Director of Maulana Abul Kalam Azad Instiluc for Asian Siudics, Calcutla, (6.10.M4) : Threats
sccularism in India today.

Milrs, Ashok, M.P., (20.10.94} : lndia and the World.

Mukherjee, Ramkrishoa, National Fellow of ICSSR, (8.9.94) : Gengsis and growth of sociological research
ISL.

Library, Documentation and Information Sciences Division

Bekele, Rahe), Lecturer, School of Information Science of Africa, Addis Ababa, Ethiopia (7.9.94) : Conpaer
Assisted Instruction for Bibliometrics.

Bhattacharya, G., Former Professor, DRTC, (25.7.94, 27.7.94 and 6.9.94) : Five Laws of Library Soen,
Current Trends ClassiGication and Index Languages and Study of Subject.

Egghe, Loo, LUC, Diepeabeek, Belgium and Rousscau, LUC, Dipenbeek, Belgium, (12.4.94 and 15454):
Informetrics.

Hood, William, Lecturer, School of Information, Library & Archive Studies at University of New South Wals,
Australia (7.11.94) : Analysis of Indexing Used on LISA Databascs.

Jambhekar, Ashok, Librasian, Indian Institute of Managemeat, Ahmedabad, (28.4.94) : Resource-Shaneg
Among Management Librasies.

Neclameghan, A, Visiting Professor, DRTC, (18.7.94) : Quality Asscssment in Education for Inforeatios
Professional.

Neclameghan, A., Honorary Profcssor, DRTC, (15.9.94 and 16.9.94) : Information Support for Development
Planning and Government and Administrative Information Support Systems.

Parthasarathy, S., Director, Institule of Information Studics, Madras, (26.9.94 and 27.9.34) : Tockackegy
Transfer,

Prabhakar, ND., AT & T Laboratory, USA, (21.7.94) : Some Considerptions for Computer

Sanjivi, Amba, Documentation Officer, Central Leather Rescarch Institute, Madras, (27.10.94) : Performaact
Measurcs and Librarics hicld in memory of Dr. S.R. Ranganathan.

Sanjivi, Amba, Documentation Officer, Central Leather Research Institule, Madras, (26.9.94) : Cluster-dust
Thesaurus {or Information Retricval.

Sanjlvi, Amba, Documentation Officer, Central Leather Research Institule, Madras, (28.9.94) : Bxpert Sysem
for ion Processing and Organizali
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Sanjivi, Amba, Documentation Officer, Central Leathicr Rescarch Ingtilute, Madras, (28.9.94) © Expert Sysiems
for Information Retricval.

Sclty, Umapathy, Public Library System, Pennsylvania State Universily, US.A., (9.12.94) : Marketing of
Public Library Services,

Urs, Shalini, Chairman, Dept. of Library & Information Scicnce, Undversity of Mysore, Mysore, (7.5.94) :
Paradigm Shifls in Information Scicnee.
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6. PUBLICATIONS

Sankhya

Founded and edited by Professor P.C. Mahalanobis in 1933 Sankhya, the Indian Journal of Statistics
and the official organ of the Indian Statistical Institute is now published bi-monthly in Iwo series - Ser. A on
Probabilily and Mathematical Statistics, and Scr. B on Statistical Mcthodology and Applications including
Sample Surveys and Quantitative Economics. Sinoc ils inocplion, cminent scholars from all over the world
have been contrbuting rescarch articles for publication in Sankhyd, onc of the most prestigious and

intcrnationally renowned journals.
Journa! Committee ;
Editors : Somesh Das Gupla, G. Kallianpur, K.R. Parthasarathy, B.L.S. Prakasa Rao and CR_ Rao.

Co-Editors : Sankhya A : Arup Bosc, Probal Chaudhuri (upto cnd of 1994), Mohan Detampady,
RL. Karandikar and Bimal Kumar Sinha.

Sankhya B ; Probal Chaudhuri, Dipankar Coondoo, S.R. Mohan, T.J. Rao and Bikas Kumar
Sinha.

Managing Ediiors : Serics A : RIL. Karandikar
Serics B : T.J. Rao

The following issucs of Sankhya were published during the year April 1994 1o March 1995 ;
8) Sankhya Ser. A : Volume 56, Parts 1 and 2

b) Saokhya Ser. B : Volume 56, Part 1,

Other Publications

The Institute has undertaken the publication of sclocied papers of the internationally reowned
statistician and Nalional Professor C.R. Rao. Two volumes have come out and arc being distnbuted by Wikey

Eastern. Third volume has been printed. Work on volumes 1V and V will be taken up in the next year.

The Institule, under a collaborative project with the Institute of Languages and Cultures of Asia and
Africa (LCAA), Tokyo Universily of Forcign Studies, published a book containing statistical linguistic analysis

on Rabindranath Tagorc's GITANJALI during the period.
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7. SCIENTIFIC PAPERS AND PUBLICATIONS
Books Published
Theorctical Statistics and Mathematics Division
Caleutia Unit

Ghosh, JK. : Higher Order Asympiotics, Amcrican Stalistical Association and Institoie of Mathermalical
Statistics, 1994.

Delhi Unlt

Rao, B.L.S. Prakasa (cd.) : Statistics and its Applications, Special issuc of lodian J. Pure & Appl. Maths,
Indian National Science Academy, 1995,

Meester, R. and Rahul Roy : Confinuum Percolation, Cambridge Uuiv. Press, 1994,

Biofogical Sciences Division
Anthropomelry and Human Genetics Unit

Danda, A.K., Basu, A.and Basu, R. (eds.): Frontlers of Anthropology : Biology. Culture and Human
Development in Reirospect ond Prospect, Indian Anthropological Sacicty, 1934.

Ramkrishnan, R.S., Campbell, J., Demierre, L., Gyi, A, Malhon, KC,
Mehndiratta, 5., Rai, S.N. and Sashidharan, B.M. :Ecosystem Rehobilitotion of

the Rural Landscape in South and Central Asia, An Analysis of Issues, UNESCO, New Delhi, 1-29,
1994.

Social Scicnces Division
LEconomic Research Unit
Chakravarty, SR : Issues In Indusirial Economics, Avebury, Hants, UK., 1995.

Chaltopadhyay, K. : Economic Impact of Tourion Development - An Indian Experience, Kanishka Publishers,
Delhi, 1995.

Mallik, B.P., Nara, T.and Bhaltacharya, N. : Glanjall : A Linguistic-Statistical Analysis (in
Bengoli), Indian Statistical Institut, 1994.

Planntng Unit

Kumar, D, and Mookherjec, Dilip (cds) : D. Schoo! : Reflections on the Delhi Schoo! of Economics, Oxord
University Press, 1995.

Mookherjee, Dilip (ed.) : Indian Industry : Policles and Performance, Oxford Universily Press, 1995,
Sociological Research Unit

Chattopadhyay, K. : The Desparate Delta : Soclal Ecology at Sundarbans, Gyan Book (P) Lid., New Delhi,
1993.

Names of non-ISI authors have been indicaled in New Courder Font
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