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BRIEF HISTORY OF THE INSTITUTE

Research in the theory and applications of Statistics as a new scicatific discipline began in India in
the carly twenties through the pioncering initiative and cfforts of Profcssor P.C. Mahalanobis. Scon afler his
return from England, Mahalanobis began {o carry out statislical studics with the help of some part-time
assistants. A chance mecting with Dr. Nelson Annandalc (the then Dircctor of the Zoological and
Anlhrapological Survey of India) and subscquent inlcraclions with him led to the first scicntfic paper by
Mahalanobis on Lhe statistical analysis of stalurc of Anglo-Indian malcs of Calcutta. This was fallowed by
further rescarch in anthrop y. in gy and in probl of Nood control in North Bengal and
Orissa. Gradually, a small group of young scicnlists were picked up by him in the Department of Physics,
Presidency College, Calcutta, where he was a professor. This group formed the nucleus of a Jaboratory which
Jater came to be known as the Statistical Laboratory.

In the carly thinties, realising the necessity for a concerted cffort for the advancement of theorctical
and applicd statistics in India, Professor Mahalanobis together with Professors P.N. Bancrjec and N.R. Sen,
both of Calcvtta University, convencd a mecling on |7 December, 1931, to consider various sieps to be

undertaken for the establish of an fation for the ad: of statistics in the country. It was
unanimously rcsolved that the Indian istical Institutc be ished with Sir R.N. Mookerjec as President
and Professor P.C. Mahatanobis as (Honorary) Sccrctary. The Indian Statistical Institule was regi d as a

non-Government and non-profit distributing lcarncd socicly on 28 April, 1932, under the Socictics'
Registration Act No. XXI of 1860. The total expenditurc in the firsl year was a meagre Rs.238 and the number
of workers was only two or three. From such a modcst beginning, the Institute grew, under the remarkable
leadership of Professor Mahalanobis, into an all-India organisation which now has around 1600 workers,
including about 500 scientific workers. The Inslitute has its headquarters in Calcutta and wwo other Centres at
Dclhi and Bangalore and a branch at Giridih. In addition it has a network of scrvice units of Statistical Quality
Conlrol and Operations Rescarch Division al Baroda, Bombay, Trivandrum, Punc, Coimbatore, Madras,
Hyderabad, Calcutta, Delhi and Bangalore.

From the very beginning, Profcssor Mahatanobis and his fates who included Professors S.S.
Bose, R.C. Bosc. S.N. Roy, K.R. Nair, K. Kishcn and H.C. Sinha worked with zcal and cathusiasm for the
development of statistical theory and methods, and in promoling rescarch and practical applications in
diferent arcas of natural and social sciences. Sankhiva, the Indian Journal of Statistics, was started in 1933
with P.C. Mahalanobis as its Editor, and reccived instant international recognition which continues till today.
Pioncering rescarch activities were carried out in many arcas of statistical theory, especially in the core arcas of
multivariate analysis, sample surveys and design of experiments. Such activitics were strengthened and new
dircctions were opened up by Professor C.R. Rao and many others who joined the Institute in the forties and
the tradition continues. The Institute pioncered the development of statistical methods in agricultural research
and in the conduct of farge scale agriculiural enquirics. This led (o a large number of research publications and
to the intraduction of training activitics offering shont tcrm courses in statislics for officers in government
departments and scientific institutions. The scicatists of ISI, Ied by Professor Mahalanabis, helped in
introducing the first post-graduate degree course in Statistics in India at the Calcutta University in 1941, and
in sccuring a scparate scction for Siatistics in the Indian Scicnce Congress.

Aclivitics of the Institute gained further momentum from 1938, Professor Mahalanobis staried sample
surveys (o cstimate the area under jute crop in Bengal in 1937 as an exploratory work, which later grew (o a
full-scale survey of the cnlire province in 1941. Gradually, sample surveys of agricultural crops and other
socio-cconomic surveys became some of the most impertant activities of the Institute and carned he Institute
and Professor Mahalanobis intcrnational repulation. Aler independ Profcssor Mahalanobis was inlcd
Honorary Statistical Adviser 1o the Cabinet, Government of India. and in 1950, through his initiative, the
Nationa! Samplc Survey (NSS) was slarted for conducling socio-cconomic surveys of all-India coverage on a
continuing basis. This was the first ever atiempl in India 1o have a data basc for various developmental
programmes and the five ycar plans. The IS group on sample surveys served as the Technical Wing of the
NSS from 1950 till it was Lransferred to the Government of India in 1972.




The (81 was first again to play a pioncering role in slarting the Statistical Quality Control (SQC)

in India by ofganising a visit of Professor W.A. Shewhard, the father of SQC, to India in 1948 and
later by inviling other experts like W.E. Deming for the same purpose. SQC pl ional work was graduall
spread all over the industrial centres in india under a hensi covering ion and
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training, applicd research and consullancy services.

Rescarch in cconomics was greatly stimulated when in 1954 Prime Minister Jawaharlal Nehru
cntrusied the preparation of the draft Sccond Five-Year Plan of the country Lo Profcssor Mahalanobis and the
Institutc. The "Dra® submitted by Profcssor Malalanobis and the planning models formulated by him in that
conncction have since been regarded as major contributions lo cconomic planning in India. Since then many
oconomists of Lhe Institulc have worked in different centres of the Institute on various aspects of national
planning and until 1970, were directly helping the Planning Commission in the preparation of the long term
perspective plans for the country. Rescarch in other disciplines of Social Scicnces was also started in the
Instilute in the late fiflics. Professor Mahalanobis' participation in 1946 in the annual scienlific conferences of
the Miltbank F ion led to the initiation of ic sludics in India on the growth of population.
Earlier, the well known Y-sample estimates for 1941 Census population were also derived by the ISL
Theoretical and empirical rescarch in sociology using statistical (cchniques was started in the Institute for the
first Lime in south-cast Asia. Similarly, the devel and introduction of psy ric tests for scl
processes in different arganisations was first made by the IS) in India besides carrying oul basic research in
Psychometry. The studics of thc phonclic structure of some major Indian languages have been made on a

continuing basis in the Insti ute under the gui and ion of the famous linguist Djordjc Kostic.

The Institute, since its inception recognised the need for development and usc of accurate and fast

puling cquip for the p ing and analysis of data. Professor Mahalanobis strongly believed that to

be a good Lheorcucal siatistician one must also compulc and niust therefore have the best compuling aids. The

Institute has hived up 1o this tradition from the very beginneng. in 1953, 2 small analog compulcr was designed

and buill in the Institute. In 1956, the Institute acquired 2 HEC-2M machinc from the U.K. wluch was the first

digital compuicr in India In [958, a digital computer URAL was received asa gifl from U.S.S.R Since 1956

Lill mid sixtics, the Institute had been serving as a de facto national computer ceale for the country. In carly

sistics, Lthe Instilute, 1 collaboration with the Jadavpur University, und k the design, devel and

fabrication of a fully transistoriscd digital compulcr, calied 1S1JU-1 which was commussioned in 1966 by Shn
M. C. Chagla, the then Ministcr of Education, Government of India.

Quantilative analysis in Physical and Earth Scicnces was onc of the novel ideas of Professor

Mahalanabis pursued in Lhe true spirit of the [nstitute In addikon to iving sonic i 3 | hni and
btaining some very i g results from Lhe analysis of dircctional geological data, the Institute also aade
a significant contsibulion by discovcring the boncs of a 16m (+) long pod d named, Borap v,

tagoreii, from Lhe lower Jurassic Kola rocks ncar Sironcha, Gadchiroli dislric_l._Mahamsh(m., in the sixtics.
The discavery has helped in undersianding the inicresting problem aboul he origin and cvolution of sauropod
di 1L, in fac, rep the only intermediatc form between the prosauropods and the sauropods, and is
called a "missing link” in the cvolution of the sauropod dinosaur.

The Institule cxpanded ils rescarch, teaching. traimng and project activities and umod national and
interational recognition over time. The substanlial coutsiburions of e Institute to the qualily of lhcomu;ﬂ
and applicd stalistical work have calminated in the recognition of the Instituie by _lhc Govcm:'ncn(_ ol'_lmba
enacling "The Indian Statistical Institute Act, 1959” (No.57) which declared the Institule as an !l\sl:luuon of
Nalional Importance” and cipowered it to award degrees and diplomas. Nonc cl)\_cl than P_:mdll Jawaharlal
Nechru, the then Prime Minister of India, piloled the bill i the Parli With Uts 8! the already
existing teaching and aining programmes were consolidaicd and cxpanded and courses for the degrees of
Bachelor of Stauslics (B.Stal. (Honours)) and Master of Staustics (M.S1al.) were started from Junc 1960. The
Institule was also empowered to award Ph.D./D.Sc. degrees from the same tinte. Lalclt on, courses Icadm_g lo
Master of Technology degrees were started in Computer Scicnee and in Quality, Reliability and Operations
Rescarch.

The rofc-and importance of ISI in ducting and p i hi (_71' i ‘_ has been
appreciated by international bodies as well. In 1950, the International Statistical Institlc had initiated the
International Staustica) Education Centre (ISEC), Calcutta, jointly with ISI, (o impart training in Theorclical
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and Applicd Statistics to participants selected from developing countries. The ceatre is run by ISI jointly under
the auspices of UNESCO, Iniernational Statistical Inslitutc and the Government of India.

Recognition of the Institute by the Act of Parliament: provided greater g 1o
not only in statistics and math ics but also in various branches of the natural and social scicnces,
without whose livc contact, il was belicved, the methodology of slatistics could not grow to its current level. It

is also duc to this fact (hat “Unity in Diversity™ is adopicd as the motio of the Instilute.

In keeping with the changes over time, the Memorandum of Association of ISI has been updated in
1976.

The objectives of the Inslitute as Jaid down in Lhe Mcmorandum of Association of 1976 are :

i) 1o promole the study and di ination of k gc of statislics, 1o develop statislical theory and
methods, and their use in research and praclical applications generally, with special reference to

p of planning for nationa) d P and social wellare;,

ii) to undcrtake rescarch in various ficlds of nalural and social sciences with a view to the mutual
of stalistics and thesc sci and

iif) to provide for, and undertake, the collection of information, investigations, projects, and opcrational
rescarch for purposes of planning and the imp! of cffici of £ and production.

From (he carly days, the Institute has been in touch with many internationally famous scientists in
different disciplines from Lhe world over. Some of these scicntists have worked in the Institute for several
months or cven longer. Sir Ronald A. Fisher, a pioncer of modern statistics, was a regular visilor 1o the
Institute and lent it considerable suppont. Professor J.B.S. Haldanc, a genelicist of intcrmational repule, was a
member of the faculty for several ycars beginning 1957, At (he inspiration of thesc stalwans and other
renowned scicntists, Lhe Instilute began to expand and/or undertake sescarch aclivilies in several areas of
natural and social scicnces with the hope that collaboration under the same roof would foster the mutuval
development of statistics and other disciplines. In facy, the Inslitute stood up to Sir Ronald Fisher who called
Statistics a "Key Technology” of the century, in vicw of its intimale relcvance o all scicntific cndeavours
which involve experimentalion, measurement and infercnce from sample to aggregate.

Coming lo more recent times, the Institute has continucd to pursuc its goal of attainment of excellence
in the various ficlds of scicnce. Fundamental rescarch in statistics with its roots in applications has been the
boltom linc cver since the inception of the [nstitute. The contributions from the Institute in multivariate
analysis, design and analysis of experimenls, samplc surveys, statistical methods of data analysis and statistical
inference have found their places in lext books and phs, and the traditi i In addition,
probability theory and slochastic processes have also becn major arcas of rescarch in the Institute. The
theoretical mathcmaticians of the Institute, in addition (o collaborating with the statisticians, arc also making
fundamental contributions in several ficlds - Topology, Functional analysis, Harmonic analysis, Algcbra,
Combi ics, Q! Mechanics, Game Theory, 1o name some. The current trend of rescarch in slatistics
not only carrics forward the traditions sct up in the Institute, but is also sctting new dircctions, both in theory
and applications, in differem disciplines.

The Inslitute has been mainlaining its tradition of high quality rescarch and devetopment in the ficld
of computer science. In 1979, a microp d signal p ing system using Fast Fourier Transform
(FFT) was dcsigned and developed. Kecping pacc with the global advances in computer lechnology, the
activitics of the Institule in the ficld of computer scicnce gathered a tremendous momentum in the late
seventics, resulting in diversification of rescarch in different arcas including Algorithms and Complexity,
Parallel and Distributed Processing, Favli-Tolcrant Compuling, VLSI, C ional Geomelry, Fuzzy Scis
and Bysicms, Cybernclics, Paitern Recognilion, Ncural Nets, Anrtificial Intclligenee, Image Processing,
Computer Vision, Particle Physics, Fluid Dynamics, Plasma Physics ctc. In recognition of ils contributions in
the field of computer science, the G of India ishcd, in collaboration with the Uniled Nations
Devclopment Programme (UNDP), one of the five national Nodal Centres for Knowledge Based Conpuling
Systcms (NCKBCS) in ISI in the year 1988,




The different disciplines under the Social Sclcnca also continued o develop and flourish over time by
canmying out basic rescarch as well as inter and mulli-di In ics, the Institute has
comc to be known as a specialized centre for its sxgmﬁcanl r.onlnbuuons in different branches of theory and
also for studics on such arcas as Demand Analysis, Poverty and Levels of Living, Mcasurement of Incqualities,
Production and Prices, National Income and allicd Lopics, Dt:vclopmcnl and Planning ctc. In Demography,
Sociology, Psych ry and Linguislics also the Institul incd its distinctive feature for the focus and
cmphasis on quanlilative nspocls Mcntion may be made, in this context, about the pioncering theory for
teaching and training for the hearing impaired children, developed by Prol. Kostic. Bascd on this theory the
Electronics Unit or the lnsululc in collaboration with the Lingui R h Unit and the Government of
Tripura, desig d and fabri a scl of instrumenls for the hard-of-hcaring childsen of the
Institute of Spcech Rchabllnauon Government of Tripura, Agartala. This has come to be regarded as having
significant impact on social welfare.

Plant and human biology have been the major areas of rescarch in biological sciences. Both basic and
applied rescarch are conducted, with emphasis on qu:muf uuon stausucal design and analysis, and
medelling. 1n the arca of plant biology, has i jon of natural variability and
modelling, animal behaviour, cffect of interaclion of rice varictics on ylcld use of prolein extracted from leaves
to supplement human food, mathematical modelling of er.ologml and embryological phenomena, cic. In the

arca of human biology, hes have included ic, genetic and biochemical siudies on
population aflinitics, micro-cvolution, studics on utilising data on anth P ic variability in designing car
scats, human adaptation to differing cnvi human ccology and growth and genctic cpidemiology.

Depletion of technical p 1 with collection and analysis of field data has adverscly affected
cmpirical h in the Lost! M , the dearth of the faculty members in Certain Scicace Units has
created (he problem of opti pansion of scicntific activities of the Institute.

Over the years, the SQC & OR Division has grown to the size of having (cn operating units all over
the country and have uniquely scrved for p i ducalion and {raining and (echnical guidance in Total
Quality Management Mcthodology, Qualily Assurance Systems for the benefit of the manufacturing and
service industry over the decades. It has thus, as was inlcnded, played a lcading role in disscmination of new

hods and techniques in the arcas of Quality and Productivity.

The Cenlral Library of the Institute is located at Calcutta with a nclwork cxtending to other locations
of the Instilute. Over the years, the library of the Institute has allained the distinction of being onc of the
richest libraries in lhc ooumry, particularly in the ficlds of statistics and related disciplines. The library has
developed a well hy and Photography Unit. The library's gift collecuons include the
pcrsonnl librarics ol' Plol'cssor 'P.C. Mahalancbis and Professor Walter A Shewhart. The library has been
recognised as Lhe Depository Library for World Bank publications. A scparate collection of books and journals
in Mathcmatics, Stalistics ctc., known as Easicrn Regional Centre of NBHM has been developed out of the
grants {rom the National Board of Higher Mathematics. Computerization of librasy facilitics has been taken up
which will certainly cahance the facilities for the uscrs. Much more is on the anvil in this dircction.

The Documentation Rescarch and Training Centre (D_RTC) 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
research, tcaching and training in decumentation and information scicnce. The Instilute awards post-graduate
qiot ind : :

An index of the contributions of the Institutc’is the publication of many books and monographs, in
addition 10 a large number of scientific papers in national and international journals, in the recent past, receipt
of national and intcrnational recognitions of very high order by scicntists of the [nstitule by way of awards,
litles, and fellowships, and holding of prestigious positions in various scicatific organ.ismions of higher
lmnnng as well as m governmental organisations not only in India but also in scvernl international

With a dynamic group pursuing and guiding research work in some of the most modern topics
in statistics, mathematics and in variovs ficlds of natural and social sciences, there is close interaction with
sci¥nlists from all over the world.




Dhirector's 9?9601‘&

During the year, training in corc arcas of Statistics, Math ics, Ec ics, Compulcr Science and
other relaled ficlds was in full gear. The scicntific and technical workers kepl a busy schedule with rescarch
acnvmcs project works, casc sludlcs both in theorclical and applicd statistics as well as in other

linary arcas. An adapl ion and formation \cchnique was developed that (urned
oul Lo be quite usclul in robust and cfMicicnt analysis of spatio-lcmporal data arising from bm-mcdnml scicnees.
A problem of current rescarch interest in Survey Sampling relates 1o subdivisi (domains), of varying sizcs
of a population bascd on samples drawn from the laticr. The recent rend in the country towards decentralised
administration has given risc (o increasing demands for small domain slatistics. The Inslitule cmbarked on
ncw mcthods in this arca (o suit Indian data. Many ncw lechniques are emerging 1o tackle s small domain
statistics, making usc of Baycsian principles. variancc componcols analysis, Kalman filtering and others.
Hardy's Theorem for certain licgroups which can be idered as study of ‘unccriainty principlc' on certain
licgroups and ifolds has becn obtaincd. it was shown that a Banach space is Hahn-Banach Smooth in its
bidual for cach cquivalent renaming only when it is reficxive.

A Plan and Policy Rescarch Unil has been established under the Planning Unit at Delhi Centre with
an e¢ndowment fund of Rs.2.00 crores from the Goverament. The unit will be working in close collaboration
with the Planning Commission and will be conducting sludics to aid National Policy and Planning. At the

of the Dep of Statistics a project cntitled "Paverty A in lnd:a was by
the Institute. A Survey Rescarch and Data Analysis Centre (o conduct h on h i
for collection and analysis of survey data is being planned at Calcutta to work in much more closer
collaboration, with the Planning Commission, Nationa! Samplc Survey Organi Dep of S

and others.

We should appreciate the crucial rolc of statislics as a scicnce and key technology and create
conducive atmosphere for its large scalc applications bascd on an objective, critical long cost-benefit
cvaluations. In this age of intcgral global cconomy. the nations can imp living dards by li
key industrics and at the same time providing quatity products. The use of Smbslml Qunhl) Control and
Reliabitity techniques in controlling loss and cost and for improving and d y in industrics
has gencrated great impcetus to the Quality Controi movement in the country. The ln.sululc with |ls CNpCTUsC in
the Quality movement in the country since 1953 is providing training and ! in all arcas of Quality
Management and Quality Systems relaled 1o 1SO-9000 cenification. Besides, the unil has trained Quality
Mission Exccutives who in turn arc deputed Lo various organisations for training and implementation of Total
Quality Management and 1SO-9000 techniques. It may be mentioned herc that Indian exports to European
Union Countrics, particularly textiles and garments, leather goods and pearls individually contributed more
than 10% cach in the last two ycars. The Inslitulc is cxploring the possibilily of undertaking further
applications of Quality Contro! and Reliability consultancy in these areas especially in textiles/garments for
export.

A land mark devclopment of the Compuler Vision and Paitern Recognition Unit is a computer based
dictionary in (he Indian fanguage (Bangla) which may b uscd by the blind persons as well. A novel highly
structuzed 3-layered basic nctwork called X-tron has been developed by the Machine lntelligence Unit with
supervised and undcrsupcrwsod lcamlng algorithm for mixed category perception. Its utility has been

blished in b ap. motivated powerful sysiem, called PSYCOP, for simultancous
multiple recognition of industrial objects with oricnlation and shifl variance. The model uses the concept of
‘whal il is' and 'where it is’ as donc in animated brain. The VLSI team of the Electsonics Unit has developed a
ncw CAD mchmquc for better testability, speed, cfMicient floorplanning and novel routing stratcgics Lo design
hips and to minimizc their size. All these |cchmquu will lead to cheaper, faster, more rcliable

and arca-cﬂ'lcmm VLSI Chlps with plex inter: The parallel processing tcam has

d a novel cost-clic i h architeclure for parallel processing which can be usod 10 solve
pmblcms on Numcnml Analysns Image and Signal Processing clc. very elliciently. The Computer Science
Unil is developing for Directional Data Analysis useful in A pheric Scicnee, Geological
Studics, Ocmnogmpl\y, Agricutture, Image and Shape Analysis including Bio-medical Imaging ctc.




The Institute also undertook several externally funded projects of National Importance from diffcrent
Gavernment and non-Government organisations. These include a knowledge based computing (CSIR), Studxu

on the PBL dynamics using sodar and lowcr data, Develop of comp for &
interpretation of sodar patterns, A knowl bascd for diagnosis & therapy ing using
multimodality medical imaglng (DST), Ancuro fuuy image recognisation system - methodo!

for forensic applications (CSIR), D K (DEAL), Genetics of quantitative trails of
commercial |mponanoc in the snlkworm (CSB) Molc.cular Epistasis and thc human globin gene clusters with
special 1o h hics in Eastern India (DBT), Evaluation of rainfed farming project

(HFCL, ODA), Total litcracy campaign (CMC), [n depth studics on the levels of development of SC's and ST's
(GO).

In recognition of the excellent research work done by the scientists of the Instite in several arcas
related to statistics, the Section 4 of the Indian Statistical Institutc Act of 1959 has been amended by thc
Parlmmcnl to cmpowcr the Institute to award Degrees/Diplomas not only in statistics but also in math
p scicnce and such other subjects related to statistics with effect from 18
Scplcmbcr 1995. Further Lhe Council, General Body of the Instilute, the Registrar of the Socictics and the

Government approved changes in 29 clauses of the Regulati in the M dum of A iati nf the
Institute which include creation of a new Scicntific Division "Ci and C icati i

Division®, a committce "Policy Planning am.l Evaluauon Commmu: (o idenlify, from timc fo time, ronzl
themes ol' research and to L posals for major h projects pertaining

to these themes, and Head of Bangalore Centre as a mcmbcr or me Council of the Institute.

In appreciation and recognition of high standard of research and scicntific excellence maintained by
the rescarchers of the Institute, several faculty members gnd scienlific workers of the Institute received laurels
in the forms of awards and fellowships during the ycar. Professor LK. Ghosh of Lhe Theoretical Statistics and
Mathemaltics Unit at Calculta, as the President of the dnternational Statistical Institute for the term 1993-95,
conducted the International Conference of the Intcrmational Statistical Instilute at Beijing from August 21-29,
1995. Professor J.K. Ghosh has been offered the Jawaharlal Nehru Professorship of the Institule and Professor
Ghosh accepted this offer with cffect from 15 February 1996. Professor K.R. Parthasaraty of the Theorctical
Statistics and Mathcmatics Unit at Delhihas been awarded the Sir C.V. Raman Research Professorship of the
INSA. Profcssor K.R. Parthasarathy also delivered the G.H. Hardy lectures organised by the London
Mathematical Socicty in the summer of 1995. Professor R. Bhatia of the Theoretical Statistics and
Mathematics Unit at Delhi won the S.S. Bhatnagar award of the INSA. Professor B.L.S. Prakasa Rao was the
President of the Statistics Scction of the 83rd Indian Scicnce Congress hicld at Patiala. Professor K.B. Sinha
has been clected as the vice-President of Indian Academy of Scicnces. Professor Sankar Kumar Pal of the
Machine Intelligence Unit has been clected as a fellow of the National Academy of Engincering and Indian
Academy of Scicnces. Professor Pal also reccived the NASA patenl application award from NASA Invenlions
and Contribution Board, USA (jointly with L. Wang). Professor B.B. Chaudhuri of thc Computer Vision and
Paltern Recognilion Unit has been awarded the Hari Om Prarit Vikram Sarabhai rescarch award. Several other
young faculty received Young Associatc Awards, Young Sclcnusl Awards and Fellowships from Scicatific
bodics such as INSA, Indian Academy of Sci Uni y Grants Ci ission, Indian Sciencc Congress
Associalion etc.

1t has been a practice for the Institutc 1o share its expcmsc and its facﬂmm with colleagues and
scicntists l'rom other institutes, universitics, colleges and F g this vicw, various

winter schools, i workshops, leclure scrics and conferences were held during the year to
disseminate ncw resulis obtained as well as (o strengthen the rescarch, project work, casc studies and
consultancy work, with fresh ideas. A summer school on ‘Descriptive Set Theory' was organised by the
Stat-Math Unit in Calcutta. A winter schoo! on ‘Group Representations and Function Theory' was held by the
Stat-Math Unit of the Bangalore Centre. The Stat-Math Division organised a lecture serics/workshop on "The
Mathemalical Heritage of Norbert Wiener® at Dcthi as a centennial tributc to Norbert chncr whose visit to the
Institute in its carly years had a decisive infl on the d Mlowering of math J h at the
Inslitute. A summer school on "Ad: d E ic Techniques and their Applications™ was d
the Economic Research Unit, Calcutta. The 11th annual conference on "Economic Theory and Policy' was held
al Delhi by the Planning Unil. The second workshop on "Directional Dala Analysis® was hald by the Computer

Scicnce Unil, Caleuta. A p on ‘Image P ing' was ducted by Ci Vision and Paltern
Recognition at Calcutta. A h 1 ional Confe on "Gamec Theory and Economics
Applicati Was iscd at B lore under the joint auspices of the Indian Institute of Science, Indian
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S | Ensti and the lal Nehru h Centre in which several leading cxperts, at least 40
from abroad and 60 from India, participated. A h International Symposium on 70 years of Quantum
Mcchanics and Recent Trends in Thoorclicll Physics' was held at 181, Calculta, under the joint auspices of the
Institute :md S. N Bosc National Cenure for Basic Scicnces, Calcutta. A UGC refresher course in Statistics lo

llegeh was held at Calcutta. Two workshops on Total Quality Management'
was hcld al Calcuua to further improve the quality of SQC and OR consultancy scrvices of the Institute.
Keeping with the current liberalisation process of the Government, the CVPR Unit conducted a coflaborative
programme with Pertech Computers Lid. The sccond onc is in progress. A tcam of mathemalicians at
Bangalore arc participating in the Nurturc Programmc of the NBHM for Indian National Mathematics
Olympiad awardoss.

Regarding the teaching and training activitics during (he year, 8726 candidates applicd for admission
(o various courses offered by the Institute including B.Stat.(Hons.), M.Stat. (M and S Surcam), M.Tech.
(Compuler Science), M. Tech. (Quality, Reliabilily and Opcerations Rescarch) cle. A total of 4952 candidates
finally appearcd for the admission tests and a total of 471 candidalcs qualificd for i icw for sclection Bascd
on the academic recotd, performance in the wrilten tests and inlerviews, a total of 197 candidates were offered
admission to various courses Jcading to degrees and diplomas during the academic session under review. The
30th Convecation of the Inslitute was held on 15 February 1996 and Dr. R.A. Mashelkar, DG, CSIR, delivered
the convocation address - Progress Through Partnership : The Emerging Paradigm.

It was felt that the Institulc nceds to develop and start a M.S. Course on Quantitative Economics to
mect some of the needs of the country for develop of Human R and R h Ei d by the
recent amendment of the Indian Statistical [nstitute Act, it is planned to slart this course fmm the next
academic session. Recruitment of facully based on the rescarch needs in various disciplines is in progress.

The I jonal Statistical Education Centre (IESC) is run by thc Institute as an Associate
body/i undcr the Regulations of the M of Association of the Institute joindy with the
I ional § ical Institutc under the sp hip of the UNESCO and the government since 1950. At

pn'.scnl the centee is conducting its forty-ninth term with ten forcign and five Indian trainces. Duc to

ion of the fellowships by the Government of India under SCAP and [TEC programmes,
representations from the African countrics is continuously abscnt during the last two years. The Institutc has
approached the Government to restore these scholarships as there are requests from UN Agencics and the
African Government for such a training.

Negoliations that have been going on belween the Government and the Institute on revised payscales
for our administrative and scicntific, supporting technical staff and liRing of cmbargo on recruitment of
workers in these calegories have recently been sculled favourably (o the Institute. Scientists may expect better
administrative and technical support in the next fi ial ycar, after i of jal staff in thesc
calegorics based on the assessment of the needs of the Instilute, taking into consideration the changes and the
ncw cnvironment. This process has already staried.

As far as the financial position is concerned. the G jating the new mechanisms for
budget control adopted by the Instilute, increased the non-plan budget of (hc Insutu(c o far as the salarics and
other allowances are concerned, reasonably, bul the amount approved under the head “non salaries ilems®
remains the same as in the previous year. Although the plan budget for 1995-96 is less than that of 1994-95,
the Government approved an additional amount of Rs.2.00 crores as an cndowment fund for the Plan and
Policy Rescareh Unit at Delhi Centre.

The progress on the construction of a new Guest House at Calcutta, and construction of ‘D' type
quarters al Calcutta arc in full swing. Additional Noor spacc on the Academic Block at Bangalore Centre has
been constructed. Residential accommodalion at Punc has been bought and similar efforts are under way to buy
residential flats at Bombay for furtherance and strengthening of the Quality Conurol and Reliability
consultancy scrvices. Internct/NIC net connection for rescarch work are expected to be installed soon at
Calcuta, Delhi and Bangalore Centre.



The Council of the Institute approved of a comprehensive scheme of medical facitities to be extended
to the rotired employces of the Institute. The scheme has been forwarded 1o the Government and is awailing
approval before implementation.

Our Institute is nationally and i i gnised as a ccotre of excellence both for its
theoretical contributions 1o Statistics and related arcas, as well as applications of Statistics. We all pledge (o
uphold the standards and keep the banner of recognilion high. In the new cnvironment, Indian Statislical
Inslitulc has a further dynamic role to play for furthcrance of its excellence in the above arcas and for national
development. "WORK 1S WORSHIP" and "UNITY IN DIVERSITY" should be our mottos.

31 March 1996 (S.B. RAO)



PART |. TEACHING AND TRAINING, CONVOCATION, RESEARCH AND PUBLICATION

1. TEACHING AND TRAINING

Degrees and Othor Courses

A brief account of tcaching and training aclivilics during the period from April 1995 to March 19%
is given below.

During the academic session 1995-96, 8726 candidates applied (or admisston and were called for
written scleclion tests for the various courses offered by the Institule, viz,, B.Stat. (Hons.), M.Stat. (M-stecam
and S-strcam), M. Tech. in Computer Scicnce, M.Tech. in Qualily, Reliability and Opcrzuons Rcsmch,
‘Two-ycar Part-time Post-Graduate Diploma in SQC and OR (Madrzs) R h Fell in §
Mathematics, Economics, Computer Scicnce and C Th ical (‘ p Science,
Physics and Applicd Mathematics, Anthropology, Geology, Demography, Sociology, and Statistical Quality
Control, Onc Ycar Part-time Course in Statistical Mclhods and Applications and the course on Operalion and
Programming of Automatic Data Processing Equip Admission tests were conducted at 21 differcnt
Cenlres all over the country. A tolal of 4952 candidates finally appeared for admission tests and a total of 471
candidates who qualified in the written tests werc calted for inlerviews. Bascd on the performance in the
wrilten tests and the interview, 197 candidates were offered admission (o various courses during the academic
session under review,

Apart from the above, for the Associateship in D jon and Infc jon Science (ADIS)
course, candidates were chosen through an initial screening followed by an interview. Nine candidates were
{inally sclected.

The annual cxaminations for ail the regular courscs were held in May/June 1995. The 1995-96
academic scssion commenced on 3 July, 1995,

The number of candidates admitted Lo the dillerent degree, diploma and (raining courses in 1994-95
and 1995-96 and the number of sludents passcd in (he annual cxaminations in 1995 arc given below.

Twenty-onc trainces in Engincering and Technology from various Universities (Jadavpur, Caleutta,
BE. College (Dccmed Universily), Benaras Hindw University, R.E.C. of Allahabad, Kurukshetra,
Bhubancswar and Durgapur, J.N. Technological Universily, Kakinada) reccived a six to cight week practical
training in the different Computer Science Units of the Institute, viz., ECSU, EU, CVPRU, CSSC and CSU.
Besides ten MCA and M.Tcch. students (from IGIT, Sarang; North Bengal Universily; Nagarjuna Universily,
University of College of Technology, Calcutta) did their six month project work in the above Compuler
Science Units of the Institute.



NUMBER OF STUDENTS ADMITTED AND PASSED IN DIFFERENT COURSES

Number of Students
Course Enrolled Passcd in the Enrolled
in annual cxam. in
1994-95 in 1995 1995-96
m @ [©)] (O]
Degrees
1. Bachelor of Statistics with
Honours [(B.Stat.)(Hons.)}
Ist year 28 27 36
2nd year 10 10 27
3rd year 22 22 10
2 Master of Statistics (M.Stat)
1sl year (M-stzeam) 11 10 14
Ist year (S-stream) 19 18 34
2nd year 37 35 30
3. M.Tech. in Computer Scicnoe
Ist vear 21 21 23
2nd year 18 18 21
4. M.Tech. in Quality, Reliability
and Operations Rescarch
1st year 14 14 18
2nd year 14 14 14
Diploma/Certificate/
Associaleships
S Course qn Opcration and
Programming of Aulomatic
Data Processing Equipment
1st year 12 11 12
2nd year 7 7 1
6. Part-time Certificat¢/Diploma
Course in Statistical Quality
Controf ant Opcrations Rescarch
(Bombay and Madras)
Bombay - Ist ycar and 2nd ycar - - -
Madras - lst year + + 10
2nd year 6 4 -

++ : Course was not offered in 1994-95
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()] (0] 3) [O]
7. Associateship in Dy ion and
Information Scicnce (Bangalore)
Ist year 12 10 11
2nd ycar 9 8 10
8. Onc Yecar Part-time Course in Stalistical
Mecthods and Applications
Calcutia 16 7 27
Delhi - - -
Hydcrabad 18 13¢ +
9. Six-month Part-lime Coursc in
Statistical Quality Conlrol
Bangalore 33 31 +
Hydcrabad 4 22 ++
10. Intensive Course in Programming apd 16 15 [
Applications of El ic Comp
11 Junior Diploma in Staligtics 14 5 -
(Dec. 1994 and July 1995)
Fellowships
12, Junior and Senior Rescarch Peflows,
Visiting Fellows, Post-doctoral Fcllows
and Rescarch Associates in difTerent 12308 15+ 114¢¢
discipline
GRAND TOTAL 494 317 m
. A

{he approval of the Academic Council

++  Nol available with Dean’s Office

**  Number of scholars as on | November 1995
+  Awarded Ph.D. in the 1996 convocation

***  Number of scholars as on 1 March 1995



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

i)

i)

iif)

)

v

i)

vil)

vii)

ix)

X)

xi)

i)

xili)

S gali Kidambi Venk

Indranil Biswas

Debatosh Ghosh

Swapan Kumar Nath

Subhashis Ghosal

Jayanta Basak

Sushmita Mitra

Joydip Mitra

Aniruddha C. Naolckar

Delampady Narayana

Uma Krishnan

Rajib Kumar Das

Nirupam Sarkar

Ph.D. Degrees Awarded

: *Discrete Singularity Method and its Applications to In-

compressible Flows"
Supervisor : H.P. Majumdar, IS], Calcutta.

: *Study of Moduli Bundles*

Supervisor : S. Ramanan, TIFR, Bombay.

: "Oplimal Continuous Sampling Plans and a Few Other

SQC Psoblems”
Supervisor : A.C. Mukhopadhyay, IS], Calcutia.

: "Genetic Epidemiological Analysis.of Complex

Disorders
in Man with Special Refereace to Vitiligo®
Supervisor : P.P. Majumder, ISI, Calcutta.

: "Asymplotic Properties of Posterior Distributions and

Study of Some Nonrcgular Cases®
Supervisor : 1.K. Ghosh, ISI, Calcutta.

: "Connectionist Models for Certain Tasks Related lo

Object Recognition®
Supervisor : Sankar K. Pal, IS, Calcutta.

: "Neuro-fuzzy Models for Classification and Rule

Generation®
Supervisor : Sankar K. Pal, IS1, Calculta.

: "Modcl and Design Based Anatysis of Complex

Surveys™.
Supervisor : Arijit Chaudhuri, 18], Calculta.

: "Some Problems in Equivariant Topology®.

Supcrvisor : Amiya Mukherjee, ISI, Calcutta.

: “Inferaction of Price and Technology in the Preseace of

Structural Specifications : Analysis of Crop Produc-
tion in Kcrala”,

Supervisor : A. Vaidyanathan, Inst of Dev. Studics,
Madras.

1 "Computing Squares and Principal Graphs of

Subfactors®.
Supervisor : V.S. Sunder, 1SI, Bangalore.

: "Design, Analysis and Routing in Static Intercoanec-

tion Networks",
Supcervisor : B.P, Sinha, I8!, Calcutta.

: "On Texture Image Analysis Using Geometry Based

Features®,
Supervisor : B.B. Chaudhuri, IS, Calcutta.



xiv) Murari Mitra : "On Nonparametric Familics of Life Distributions :
Some Issucs and Applications™
Supcervisor : Sujit Kr. Basy, Indian Instt. of
Management,
Calcutta.

xv)  Anandam Gancsh Kumar : "Stability of Cereal Crop Yiclds' Performance : An
Economctric Analysis for fndia and Andhra Pradesh®
Supervisor : N.S.S. Narayana, ISI, Bangalore.

(B) Ph.D. dcgrees by other Universilics (0 the R h Fellows of the Inslitute :

i) Parthasarathi Ghosh "M ic Straligraphy and Sedi ion in and
around Jabatpur, Central India™
Supervisor : D. K. Rudra, 151, Caleutta.
(Awarded by Calcuta University)

it) Jayastee Das Sarma :"Development of an Enzyme Immunoassay Methad for
Dctermination of Folic-acid and its Biomedical
Application®.
Supervisor : C. Dutlagupla, [SI, Calculta.
(Awarded by Jadavpur University)

iff) Dcbasish Chaudhuri : " Somc Studics on Densily Estimation and Data
Clustering Techniques™
Supervisor : B.B. Chaudhuri, ISI, Calcuta.
(Awarded by Jadavpur University)

iv) Dyuti Prasad Dolui : "A Study of Some Problems on Propagation and
Generation of Water Waves™
Supervisor : B.N. Mandal, IS, Caicutla.
(Awarded by Calculta University)

v) Anjana Sinha : "Some Problcms in Supcrsymmetric Quantum
Mcchanics and Quantum Ficld Theory in Flal and
Curved Spaces™
Supervisor : Rajkumar Roychoudhury, IS, Calcutta
(Awarded by Jadavpur University)

vi) Pratap Chandra Roy “Some Problcrs on Thin Liquid Film Formation on a
Rotating Disc”
Supervisor : B.S. Dandapal, 18], Calculta.
(Awarded by Calculta University)

International Statistical Education Centre (ISEC), Calcutta

The International Statistical Education Centre was established in 1950 and is operated joindly by the
Intcrnational Statistical Institute and the Indign Statistical lnstitule, under the avspices of the UNESCO and
the Government of India. The Centre functions under a joint Board of Directors. The Dircclors represent
nternational Statistical Institute, Indian Statistical Institutc and the Government of India. Professor P.C.
Mahalanebis was the Chairman of thc Board of Dircctors since the inception of the Centre in 1950 until his
death in 1972, Since then National Professor C.R. Rao, F.R.S., has been the Chairman of the Board.



The Centro provides (raining in Theorclical and Applied Statistics at various levels to sclected
participants from the countrics in thc Middlc-East, South and South-East Asia, the Far East and the
Commonwealth countries in Africa. Major training programmes of the Centre is a 10-month Regular Course
in Statistics. In addition, Special Courses of varying durations are also organised. Facilities also cxit for
rescarch work and advanced studies by senior statisticians from abroad  Since inception, the Centre has
provided Lraining 1239 trainces from 56 countries in respect of its regular courses.

A total of 26 candidates from 9 differcnt ics were inated by the i for
admission to (he 49th term of the Regular Course of this Centre. Of these 26 candidates, 16 mdxdalmmc
offered admission and 15 participants joined [rom $ counlns Maldives, Phillippines, Srilanka, Vientianc
and India. Trainces, len in number were d by ded by the G of India under
the Technical Cooperation Scheme of the Colombo Plan, Aid lo Sri Lanka and Aid (0 Maldives Schemes.
Among the other 5 trainees, 2 candidates were nominces from Indian Air Force and the remaining candidates
were nominated by the Ministry of Home, Government of India. All these $ trainees were supported by their
respective cmployees.

Teachers of Headquarters at Calculta of the Indian Statistical Institute and Officers of the Government
of [ndia participaiged in teaching the Regular Coursc during the year.

The Convocation of the 49th regular coursc of ISEC was held on 28 March, 1996. Mr. A.C. Basy, the
Ex-Regional Advisor of Economic and Social Commission of Asia and the Pacific was the Guest-in-Chief on
the occasion. All the Regular Course trainees were awarded Statistical training Diploma.

Besides the above, five trainecs, - three from Vietnam, one from Myanmar and one from Kenya - were
awarded Centificates for attending Special Courses in istics with emphasis on D Survey
Sampling and Data Processing during the period under review. These trainees were suppamd by fellowships
from the United Nations Development Programme.

For forthcoming 50th term of the course, 13 applications were received till March, 1996 from Bhutan,
Bangladesh, Maldives, Sri Lanka and Myanmar for admission.

Profcssional Examinations in Statistics

The Indian Statistica! Institute holds Professional Examinations in Statistics in the theory and practice
of analysis of slaumwl data for the external candidales on the basis of some model guidance for the award of
following and dipl X

1. Statistical Assistaniship Certificate
2. Junior Diploma in Statistics
3. Scnior Diploma in Statistics

These ions arc from, the inations held for the award af degrees, diplomas and
certificates on the basis of training given by (he Institute.

The G of India ises the Junior Diploma in Statistics as cquivalent to a Bachelor’s
degree in Stalistics and the Senior Diploma in Statistics as equivelent to a Master's degree in Statistics.

These cxaminations arc held now-a-days twice in a year usually in the months of June/fuly and
November/December at different cities in India (Bangalore, Calcutta, Dethi, Hyderabad, Lucknow aod
Madras).



The details of the examinations for July 1995 and January 1996 terms arc given below :

\ I Number of Candid: |
L Examinations I Registered | Appeared I Passed ¢ |
w July ‘ Januvary | July Janua:y‘ July | January
1995 1995 1995 1995 1995 1995
L. Statislical Assistantship Certificate 10 8 7 5 5 1
2. Junior Diploma in i 51 43 14 22 1l 9
3. Scnior Diploma in Statistics 8 13 5 7 2 1

*Passcd in one or more papers only, not necessarily completed the examination.

Preparation for the next term P

““\obchcldmAugusl, 1996 is

under way. Preparation of the Model-answer booklet for the compulsory papers in Seaior Diploma in Statistics

is also under way.

Thc lola] numbcr ofmndjdalu who have quahl’ed for the award of the Certificates and Diploma in
i g the result of January 1996 term arc 485 and 274

the P; in

fespeclive,



2. THIRTIETH CONVOCATION

Indian Statistical {nstitutc hetd its Thirticth Convocation for awarding the Ph.D., M.Tech. (Computer
Scicnce),  M.Tech. (Quality, Reliability and Opcrations Research), M.Stal, B.StalL (Hons.) degrees and
Diplomas, Associateship ctc. on 15 February 1996,

Professor M.G.K. Menon, FRS, President of the Institute presided over the Convocation and awarded
Degrees, Diplomas, Associateships and Awards to the students. Professor .S.B. Rao, Dircctor of the Institute,
presented annual review of tcaching and training activitics of the Institute. Professor R A.Mashckar,
Dircctor-General, Council for Scicntific and Industrial Rescarch, New Delhi, delivered the Convocation
address entitled "Progress Thmugh Panncrshnp The Emerging Paradigm®. In his address, Professor

Mashekar highlighted the p diverse disciplines of science, business and nature.
The number of stud who ot Degrees, Dip Associ: ips and Awards in Lhe
Convocation arc given below :
Degree/Diploma/Associateship Number of candidates
Doctor of Philosophy (Ph.D.) 15
Master of Technology (M.Tech.) in Computer Scicnee 20
Master of Technology (M.Tech.) in Quality, Reliability and Operations Research 14
Master of Stalistics (M.Stat.) 35
Bachelor of Statistics (Honours) [B.StaL(Hons.)] 2
Part-time Diploma in Statistical Quatity Control and Operations R&arch Madras 4
Dlplomaon(‘ ion and Progi ing of A ic Data P ing Equip 7
p in D ion and Information Scicnce, Bangalore 8
Professi \E jons in Statistics : Junior Diploma in Statistics 5
Total : 130
AWARDS 1998
1. Award of Mahalanobi i Symposium on Stalistics prize to the most outstanding M.Stal. student
of Statistics of the Institute :
Malabika Pramanik

2. Award of ISI Alumni Association Prizes 1o Lhe outstanding sludents of the Institute :

B.Stat. (Hons.) : Siddhartha Madhav Gadgil
M.Stat. ¢ Siddhartha Basu
M.Tech.(CS) ¢ "Samik Scngupla

M.Tech. (QROR) : V.- Roshan Joseph



3. RESEARCH AND OTHER SCIENTIFIC
ACTIVITIES

P . . e

The major Lhrust of the lnsumle ison rcsean:h in various d

and I methodology, N ds g both internal and cxlcmally funded projects in diverse
fields of applicati | and collaboration with several scientific organisations and industrics. For
demic and administrati i these arc grouped in the Divisions listed below. It may, however, be
d that scientists belonging to a Division carry oul indcpendent as well as collab rescarch with
belonging to other Divisi
Th ical Statistics and Math ics Divisian; Applicd Statistics, Susveys and Computing Division;
Physical and Earth Scicnces Division, Biological Sclences Division; Social Sciences Division; Statistical
Quality Control and Operations Rescarch Division; Library, Di jon and Infe jon Sci
Division. There is also a well cquipped Computer. and Statistical Scrvices Centre (CSSC) which manages the
VAX sysiem and ¢-mail syslcm and id ing and istical analysis to rescafehers. This

supplcmcnls 10 a large extent the wmpulcr facilitics slowly being developed within the units for casy and quick
access. The Institute is planning 1o have a complete nctwork of the facilitics. In vicw of the growth of some
ncw disciplines, the Institutc has decided to rcorganisc the divisions and this will be completed during the
financial ycar 1996-97.

A brief account of the rescarch activilics in different divisions and units during the year is preseated
below :

Theoretical Statistics and Math ics Divisi

The Division with units at Calcutta, New Delhi, Bangalorc and Hydcrabad has a major rolc in
teaching Probability, Statistics and Mathematics in the B.Stat.(Hons.), M.Stal, M.Tech. (CS), M.Tech.
(QR&OR) and other courses of the Institute. The division also conducts courses for 34 scmesters at an
advanced level for rescarch fellows enrolled for the Ph.D. degree of the [astitute. The unit at Calcutla regularly
conducts a woekly colloquium with speakers both from within the unit and outside. The Division rcgularly
conducts workshaps, summer/winter schools, refresher courses and conferences with extensive interaction from

of various organizations bolh in India and abroad, funded by cxternal agencies as well as by the
Institute, the details of which for the year under review arc given clscwhere. The rescarch activitics of the
division arc in probability theory, theorclical statistics, stochastic processcs, mathcmatical and stochastic
modclling, various branches of purc mathemalics such as Algebra, Functional analysis, Combinatorial theory,
Lo mention some broad arcas. Several members also provide statistical consultation to other units in 1SI or
other organisations,

Somc of the arcas of rescarch and contributions (rom various unils arc given below :

Calcutta Unit

Maihematics
L Topology and St Theory

Detailed study of Buchwaltcr’s bounded-open topology in its proper nerspeclive has boen carried out.
Somc cquivarianl problems of algebraic lopology and differcntial Lopology were investigated.

Continuity of group multiplicalion was studicd.
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2. Functional Analysls

Stability of various classes of Banach spaces - spaces with the W* asymptotic norming property
(ANP), thn-Bnnach smooth and niccly smooth spaces - have been studicd. A new ANP has been introduced
and its isalions arc obtaincd and stabilily properties studied. It was shown using an
clementary proof that every cquivariant renorming of a space is nicely smooth if and only if it is reflexive.

Work on Harmenic analysis on Lic groups continued.
3. Graph Theory
A Markov chain simulation method for generaling random (0, 1) - matrices with given marginals as

well as random nctworks with given out-degrees and in-deg has been developed and used for the study of
social networks, Work on chordal graphs, intersection graphs, degree sequences, centres of graphs and

digraphs, rectilincar graphs, spanning trees in weighted d graphs and self<ompl Y graphs
continued.
4 Theoretical Computer Science

Exact and approximate algorithms for hard problems and approximability have been studied
including a critical cut heuristic for MAX-CUT prablem.

Statistics
1 Statistical Methods

An adaptive transformation and retransformation technique for robust and efficicnt estimation of
paramclers based on high dimensional data arising in biomedical and sociological studies has been developed

and successfully implemented.

Mullivariate outlier detecti h have been propased and computer algorithms were worked and
they arc tricd on data scts successfully.

Study of Lorcnz curve of concentration is an all important concepl in applied rescarch. Now stody of
Lorenz curve of concentration in the bivariate case is taken up and algorithms are being developed.

Over the years the Institutc has a good data base of studenls selected for various courses in the
Institute through sclection tests. Studics have been undertaken for a statistical analysis of the data for updating
our system as well as suggesting any possible changes.

2. Statistical Inference
Some of the main problems on which work was carried out include

di innal (" R

Consistency questions for posterior in infinite problems, Bayesian semiparamkiric
problerns,

Gencerating an cvent with probability g(p) whese p is the Bernoulli parameter and its usc in classical
estimation problem,

Mode! based estimation in Categorical data analysis and its applications to Epidemiology and
Minimum distance eslimation,

Efficient cstimation of p in B(n, p) when the n, arc conslants or realisations of i.i.d. random varisbles.
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Asympiotic lests regarding the order ol’ ﬁmlc Markov chams Robusl Mullivarialc Infercuce, Bayesian
fc and A ic of di and Multipl ion for circular

3. Design of Experiments

Optimal growth and rclalcd designs for random cociTicicnt regression models were investigated and
characteriscd for both esti and predi Analysis, connccledness and optimality of
row-column designs and block designs, Pamuoned lincar models and associated reduced models were
investipated with fruitful results.

4. Samplc Surveys

Allocation of sample size in stralificd sampling and oplimal ulilisation of auxiliary information in
sample surveys is studicd further and some techniques of allocation of sample size are proposed.

Usc of mullivariate auxiliary informalion under various situations was studicd. This is useful in
socio-cconomic and agricultural surveys. Ruulls oblaincd bascd on inverse sampling are uscful for csumating
rarc proportions for various cthnic/: groups and studying occurrence of rare discascs.

5. Probability and Stochastic Proccsses

Somc topics in this direction include

Random walks in strategic finitcly additive sct up. Purcly non-atomic random walks arc discovered in
this set up in contrast to the countably additive sei up. Embedding of Ito calculus in infinitc dimensional
sctting and unificd framework for stochastic calculus. Convergence rates in CLT have also been studied with

some interesting results.

6. Applications

(a) Geological ing using mcthods for dclcling change points and new model sclcction rules,
(®) A study of cffect of jute dust on lung funclions of jutc workers,

©) Application of statistical techniques in Quality Control, Astrophysics and Environmental studics,
Conlrol of production processes when the underlying characteristic is non-normal,

(d) Inference in social Networks,

(©) I protlems : (i) Prevalence of Dysplacia and (i) Arscnicasis (jointly with Bi istry
Unit of lSl and SSKM Hosplml Calcutta)

()] Statistical Analysis of diabetes and rcnal discascs, diabetes related amputations and functional
disabiliucs in nursing home residents,

Projects
1 Robust Mullivariate Inference

This is an on-gomg pro;ocl which staried in April 1993. An adaplive transformation and
‘mation tecl! was d d (hal turncd oul to be quile uscful in robust and efTicicnt analysis of
spalio-temporal data and daw arising fronl biomcdical studics. Curecnily an empirical investigation is being
carricd out into the rclationship of systolic and diastolic blood pressurcs cl‘ pcoplc residing in ccrtain pants of
Calcutta with their ages, heights, weights clc., using this newly devel, i Possiblc applications of

p
the methodology in the analysis of spalio-tcmporal data (c.g. changes in the distributional pattern of indian
population aver lime and space) are also being investigaied.
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2 ¥ G Nicod R,

This is also an on-going project which staried in April 1993. Several techniques for exploratory
analysis of regression data arising in industrial, socio-cconomic and biomedical studies have been developed.
Recenly scicnlists at the National Chemical Laboratory (Pune) have cxposed the (cam to some statistical
problems related to the modcling of the kinctics of certain catalytic chemical reactions based on experimenial
dau The problems are of vilal importance in chemical cngmccnng and arc currently being invesligated. This

gation partly invol ive amount of and other numcrical as well as
graphical work.
3. istical Techniques as aid to Geological Mapping
This projett funded by CSIR started in 1995. The project aims at providing a statistical method aiding
geological mapping with a view lo replacing the cxisting techniques which are ially subjective. [nitially
lhc problcm of identifying a geological formation has been poscd as a 2-dimentional problem of localing
darics from a conli of possible choices suggesied by the existing contours. A finite collection of
possible boundarics has been identified as an approximalion (o the i
4, Publication of Sclected papers of C.R. Rao

Volume 111 has come out and is being distributed by Wiley Eastern. Work on volume [V is underway
and cfforts arc made to expediic the publication. Work on volume V has slarted.

S. Mathematical Olympiad

The Regional Math ical Olympiad 1995 for West Bengal sponsored by National Board for Higher
Mathematics for class 9, 10 and 11 sfudents was organised on 3 December 1995 at Calculta, Kharagpur,
Kalyani, Beh ¢ and New Jalpaiguri in which around 300 sludents have taken the Icsi. Based

on Lhis lest a group of 30 sr(udcnls were given (he Indian Nati Math al Olympiad test in February
1996 and finally six students were sclected ftom them (o be trained at Bombay International Mathematical

Olympiad, (o be held in India in July 96.

Delhi Unit

1. Probability and Mathcmatics

Rescarch work continued in Lhc arcas of Markov proccsscs Martingale problems, Stochastic contsol,
Fillcring theory, Infinilc dr i haslic diffc The theory of nonncgative malrices,
particularly Pcrron Frobenius theory .and generalized inverses, Malsix and Operator Theory, [ncqualitics,
Stochastic games and Lincar Complementarily Problem.

2. Slatistics

The arcas where rescarch continued include Optimality of designs under resource constrainls,
Construction of asy ic onh 1 arrays, [ letc block designs for diallel crosses, Optimality of
block designs and robustness of designs against missing data, Estimation of a common mean. Global

Cramer-Rao lype incqualitics, Reliability Theory, Survival Analysis, Inference and Stochastic Orders.

Bangalore Unit
1 Mathemalics

Groups of cxceptional Lic type, Coxcter groups and the Monster group, Combinatorics (Bruck-Ryser
lype theorems for quasi-symmetric designs and strongly regular graphs), Functional Acalysis, Geometry of
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Banach space, Ergodic theory, Operator algchras and Opcrator theory, Harmonic analysis, Diffcrential
Geomctry and Topology, Spectra of Lapl ially on Vector bundl Spectral theory for partial
diffcrential operators, finitely additive measurcs, G-inverses.

Work was donc on various aspecls of geomclry of Banach spaccs and inlcresting results about
representable operators in the space of bounded operators from L' (1) to a Banach space with some conditions
where L is a finilc measurc on ( A, O).

Hardy's theorem which may be idcred as another expression of uncertainty principle in harmonic
analysis has been generalised to the wncertainly principle in harmonic analysis on Heiscnberg groups. the
Euclidcan molion groups, a class of noncompact semisimple Lic groups and for certain given function

i So Lhese i i can be viewed as a sludy of the "unccrtainly Principle™ on cenain Lic
groups and manifolds.

Wicner-Tanberian th have been revisited and some ions with "Pompciu Problem” have
been cstablished. The model theory l‘or homogencous conlraclions was investigated. Ia studics on Hilbert

of analytic functions some izations of (he quolient module was obtained.

feord A

The nolion of primitive pscudo was | d and it was shown thal thesc are, in a
cannonical way, the building blocks of all pscudo manifolds without boundary. Using this result, all §-
dimcnsional pscudo manifolds on < (d+4) verlices are classificd and cnumerated.

2 Probability Theory

Applications of large devialions (o Information theory, i-stabl and p diffy
Processcs;
3. Statistics

Sample surveys, Largc sample theory, Bayesian inle ian no. ic
Baycsian non-p ic ion, Robust Baycsian Analysis, R:Ilaluhly lheory. Oplimality and construction
ol‘cxpcrimcnml designs.

Some interesting results in the expansion in the classical multinomial theorem have been established.

Applicd Statistics, Surveys and Compuling Division

The ASSC division consists of Biometry Rescarch Unit (BRU) and Computer Science Unit (CSU).
Faculty members of the Division are engaged in Project, Rescarch, Teaching and Training programmcs,
Summary of activilics arc given below unitwisc.

Biometry Research Unit

The work on Malnutrition Relaied Diabeles Mellitus (MRDM) and Fibrocalculous Pancreatic
Diabelcs (FCPD) continued during the year. The rescarch tricd 1o idenuify the actiological factors of this
discasc. The HLA studics indicated thal DR, and DR, associalions arc morc promincnt in these patients. The
fasting and post glucose C-peptide and insulin levels of these paticnts show their dependence on the paticats’
nutritional status. From the immunological experiments it has been found hat their 1gG levels are much on Uie
higher side.

Application of Biomctric techniques realed Lo growth of [ndian major carps, theoretical description of
carp growth by longiludinal analysis of live data in the Y. ially to overcome the “lag
phasc” as cxhibited by negative velocity and acceleration of the growth parameters in an carlicr study and the
cffect of pesticidal pollutants on Indian major camps for the rclardation of growth, arc the studies undertaken
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in Fisherics Scicnces. Application of selecied dicts sccms to compensate for the negative velocity and
acceleration of growth.

1 Fishery Science
The longiludinal growth sludies of thc major carps, Catla catla & Cirrhinus mrigala by considering

the major biochemical paramelers, protein, lipid. glycogen along with the digestive cnzymes in controlled
laboralory conditions with sclected dicts have been pursucd during the year, 1995-96. Auloregression and

Finite diffcrence methods are being appllcd o l)hc data in the lab y for prediction of the
ion of digestive track ic growth of the specics by supplemental feeding.

A LDA package program was usod for thc study.

The highlights of the results are :

(a) determination of the avcmgc velocny and awclmuon of growth rate of the carps, C. catla and C. mrigala

in terms of thc physiol | and of growth, viz, length, weight, protein, lipid,

glycogen and the digestive enzymes,

(b) improvement of the growth rates of the carps by twenty five percent by the application of supplemental
diets,

(c) location of the ‘problem area’ of growth where negative velocity and ion were observed.
2. Biomathcmatics
Collaborative work on the lication of c ionl h hni to describe the

phenomenon of blood flow under stasis is in progress jointly with Physics & Applied Mamcmaucs Unit.
Progress :

Some istics of pscud ial Nosv of blood through an artery with mild stenosis have
been investigated within the (i rk of a simpli model. A ing the blood as primarily a suspension
of red cells in plasma and its viscosity dependent on hemalocrit, the velocity component in the axial direction,
wall shear stress and the pressure gradicnt have been determined analytically. Wall shear stress and the
pressure gradient differcd in the stenossed artery significantly from the normal case.

The utility of this study lies in its possible application on medical di is of stenosis in artery.
3. Biomedical Science
() igalion into Fib F ic Diabetes (FCPD)
Progress and highlights

The progress of this work uplo this date is quite satisfactory. The data so far have revealed that the
discase is nol geneticaly inherited as only 11.2% of the relatives of our paticnts arc {ound to be diabetic. Since
the paticnts possess high 1gG and IgA level, it is p that some i i rbances might have
developed in them. Our HLA studies show that lhcy may be a sub~class of [IDDM. C-peptide and Insulin assay
clearly indicate that nutritional status play an important rolc in then. It is also intercsting that 60% af thesc

paticats show diabetic retinopathy.

®) Rolc of Interleukin 8 (IL-8) on the Regulation of Some Infectious Discases

Progress and highlights

Interteukin-8 plays an active role in the induction of inf) P in somc discases. Work
on the regulation of IL-8R cxpression, through which IL-8 activily is mnmfcs(cd arc in progress. Uptl now the
sludy has been able to demonstrate that serum aclivated LPS (Lipo Poly at a cong ion 10 ng/ml
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induces expression of funclionally active IL-8R by 120% within 30 minutes through denovo protein systhesis.
This significant observation shows U\al stimulation of PMN's with LPS. induces IL-8R cxpn-.sswn which

h the IL-8 mediatcd biol and provid id for post sti ion of
receptor level on phil surface by p ytic cleavage'of (he.amj minal cnd of the reccptor
Projects
1. Obscrvations of Malnutrition Related Rickets in Childhood Diabetes

This study reflects (hat diabetic ostesopenia (reduced bone density) affects many [DDM paticnts and

their ibility 1o Bonc loss is ropid in Lhe first 2 years afler diagnosis, declining to a

steady valuc by 5 years. Poorly controlled IDDM paticnts, probably, suffer proportionately geater bono loss
than (hosc cnjoying good metabolic control.

The obscrvations show Lhat diabetic ostcopenia is a low lurmover state, with reduced bone formation
and continuing resorplion. It is inleresting to note that diabetes has little effect on the mineral content of bone
or on scrum calcium levels, although keto acedosis and hyperglycacmia may cause magnesium and phosphale
depletion.

2. CarpGrthby i and Poll and the Hi hological and Physiological Changes in the
Gast inal Tract of Air-breathing Fish Exposcd lo Peslicides,

Growth performance in terms of paticrn distribution of digestive enzymes in diffcrent regions of
alimentary canal of Catla catla and Cirrhinus mrigala was tested by cxperimental diets prepared in the
laboratory and the resulls arc encouraging. The formulated dict bascd on gross cnergy level of 414 kel/100 gms
and crude protein level of 33.5% resulied in a significant increase in weight gaim of Cirrhinus mrigala
compared (0 Catla catla, that is, the growth of Cirrhinus mrigala under this experimental dictary treatment is
much morc cllcctive that of Catla catla.

Computer Science Unit

Scientists of the Compulcr Science Unit arc involved in all aclivitics related to Icaching and training

in the inslitule. Some b wilh bers of other umts of ISI on joint projects. CSU is fully
ponsiblc for ducting the coursc "l ivc coursc on p . This unit also conducts
several hing/training prog! like wi schools and workshops. Currently, there are

collaborativc ongoing projects with Stal. Math. and Social Science Divisions.

1. Biostatislics
Quantitative methods have been developed under a two slage model for hepato carcinogencsis data on
bers and sizes of pi i clones. The methads which appear to be valid for moderately or large sized
cloncs arc currently being modificd to make them applicable for very small clones. Distributional results have
been ob d and hods of analysis developed for correlated, repeated observalions on a single subject in

dealing with skin papitlonca,

The use of Markov chain method is being explored to analysc cancer data specially in dealing with
heterogencity in cell dynamics between animals. A lest of homogeneity across different dosc groups based on
Poisson count data at different time points has been developed and tried with data on number of premalignant
clones. Work on extending this approach lo incorporate sizc information on clones is in progress.

2. Computer Scicnee

Cellular aummam (CA) arc discrele dynmmcal systewms in.which ocll values cvolve synchmnously in

discrele time sieps g 10 the bi | jogic cmbedded. On 2 i CA 9-neigh hood
llncar rulcs nrc studicd with specml cmphnsts on their alpebraic propertics and state transition diagrams. Somc
ical results arc obtained in this ion and others arc under investigation.
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CA have been used to design cryplographic systems at the hardware level for scveral data

and the h Is in progress for ion of CA o the dala compression problem.

3. Design of Experiments, Combinatorial Methods and Their A

Oplimat/efTicicnt repeated designs have been developed with fewer and varying mumber
of experimenial unils and time periods, compared (o the designs currently known in literature. The suggested
designs, which allow for the estimation of all relevant effects are more flexible and cconomical, and so should
be uscful to the users of such designs in various disciplines, such as clinical rescarch, pharmaceutical studics
elc. Also under i igation is the p of new repeated designs where, insicad of
treating all treatment comparisons al par, as is usual in li , one csbi some chosen pars with
higher efficicncics Lhan others, thereby getting designs which arc theoretically interesting, much smaller in

size and practically uscful.

C it blems of strongly b d uniform repeated designs, both in the linear
and in the circular uscs have been satisfactorily deall with. Generalized concepts of nearly balanced uniform
repeated measurcment designs and second order RMD's arc introduced. Construction pmblcm of such designs
has been solved for some class of p The problem in its full g lity is under i

Routing algorithms of ereet sweeper vcluclr.c havc been wnsndcmd under the multifarious mnslmm
that are involved in icipal street ping | ing graph th ic and combi
problems arc involved in the pmss of developing cmcicnt lutions. The general problem has been shown to

NP 1 Various i of the algorithms arc under ideration and an €-approximale

algorithm has becn developed for mixed graphs.

Combinatorial aspects of designs arc sludicd particularly with respect to characterising the well
known class of Jambda designs. Some characlcrisations have been obtained under structural and parametric
conditions.

4. Generalized Regression
Likelihood based non-parametric regression mcthod has been developed in multiparameter and

multiresponsc situations with some analysis of simulated and rcal life data. Extension of the methods to
longitudinal data is under investigation.

Estimating cquation based method has been developed for regression data, ing only thc mean
structurc and nonparametrically cstimating the variance structurc using kemel smoothers. The extension of the
approach to likelitood based methods is under study.

5. Lincar Models

An indepth study in linear models has been made of the effects of obscrvations and regressions oo
collincarity. Sharp bounds on these effects have been obtained and made use of in designing a new obscrvation
for reducing collincarity.

A unified approach to inference in gencral lincar models has been developed using linear zero
functions. An aitractive feature of the work is thal the case of singular linear modcls is dealt with without
much additional work, leading to simple proofs of some existing and new results. An extension of the approach
1o estimating the components of variance is under investigation at present.

6. Mullivariate Analysis

Sngmﬁcanl work \vns also carried out in semi paramelric statisfical classification problems and othee

arcas of ivariaic ncural nelwork, direclional data annlysxs. clumgc point and slippage
problems in circular data and oplimal test proced for multip mixture di
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2 Reliability, Lifc Testing and Survival Analysis

A nonparamelric goodness of fil test is proposcd for the proportional hazard model by broadening the
normally used alternative hypothesis to increasing cumulative hazard ratio distributions, which appear to be
more realistic in Lhe context. The prapertics of he test are studicd. Another work on survival analysis is the
compilation of the various graphical methods for data with modification suggesied to cahance the usefulness of
thie methods and the introduction of a few new methods.

Currently invesligation is being carried out on analysis of compeling risk dala with causc of death
arbitrarily missing. Estimation using EM algorithims has been worked oul. Counting process approach is under
study in the context.

Estimation of component life time distributions from data on system life times of a coherent structure
has been worked out. The investigation of estimation mcthods with intcrmediale observations on Lhe system
and its p is under id al presenl.

8. Sample Survey

Certain innovations arc made in three-slage sampling with unequal probabilities in (he context of an
actual survey related to rural indebtedness undertaken by 1SL

Brewer’s asymplolic technique has been and is being apphed in duect and mndomxsul response
surveys in onc and iwo phases covering quantitative data ad and also in
developing appropriatc small domain statislics. Baycs methods in various forms are also being employed 1n
deriving small domain cstimators. Mcasurcmient crror modcls are studicd in cstimating finitc population totals
and variances and small arca parametcers. Some significant results are reported. The work is still in progress.

A survey project is underiaken to inc ‘inter i ional mobility’ in Calcutta,
Projects
1 Wintcr School on Analysis of Directional Data (Projoct Leader : A Sengupla)

The sccond Winter School on Analysis of Dircclional Data was held during December 11-16, 1995,
Participants and faculty from various arcas of applicd scicnces and defence organisations altended the School.

2. Sofl Packagc for Directional Data (Project tcam : A Sengupta, C.H. Sastry)
This is an ing praject on soft package devlop for dircctional data. So far programmes
havc been developed for diag ic/pictorial rep ion of descriptive statistical tools, robust paramcter

of fit tests, modcl sclection ctc. in a semi paramelric

and statistical tesling p
framework for circular data.

3. LAN Environment (Project team : C.H. Sasiry, S.C. Kundu, A K. Das)

This project was meant to install a LAN cuvironment in CSU P.C. room. A NOVELL sofiwarc has
atready been installed with approprialc hardware, The system is operational.

4. Occupational Mobilily (Project Leader : P. Mukhopadhyay)

A Study of Intcrgencrational Occupational Mobility among the Residents of Calcutta™ is a survey
project lo sludy occupational mobility of residents of Calcutta. A random sample of cight NSS-blocks has been
sclectd from the CMC arca. The schedule has been designed, code lists and instructions have ben prepared.
T|IC ficld work is over. Around onc thousand houscholds have boen surveyed and the daia collecied on the

of cducational level, oc ion and mig (among other characteristics) on the menbers of two
gencrations corrcsponding lo the icad of the | hold. Tabutation work is in prog|
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s, Study of Rural Indebtedness in West Bengal (Project Team : Bimal Roy, Sushama Bendre, Afay
Kumar Adhikari, Arijit Chaudhurl, Anup Dewanji, Nityananda Sarkar, Arun K. Adhikary, Roma Choudlosry
& N. Bhatiacharya)

All India Debt and Investment Surveys (AIDIS) are conducted dmnnh].ly since 1951-52. Results of
carlier ycars, specially in 1981-82 have led that esti based on h iries are quite different
from the general belief and expectation and have given rise to doubts on the n:uabxlny of survey estimates. In
particular, cstimates of debt owed 1o inslititional sources based on the AIDIS differ significantly from figures

. from institutional lending .

This project aims to investigate possible causes for this difference and find the effect of each such
cause on the estimates. The study was carricd out in 8 blocks of two d.smms in Wcsl Bengal. Two approaches
werce Laken for the study : (i) usval h hold h & (ii) fi ial ‘lnmclaun
approach, a sample is drawn from the list of loances lied by the ituti of
dxﬂ'crcnl parameters of indebledness from both the approaches have been obtained and compared The

it data collection ang tabulation, and analysis have been completed. The final report is now

published.

6. Application of Two Di sional Cellular Automata (Project Team : P. Palchaudburi, Bimal Roy,
Rana Barua)

Th|s project mlau:s to the study of cellulzu aulomala of vanous dxmcnsmns, particutarly in
2-di the i ion of their th and i For a class of 2D
cellular several algebrai perties have been found ouL Application to cryptology bave already
been reported. Work is in progress to apply 2D automata in areas like data compression, production of fractals
ete.

Funded
1. Impact of Small Industries on Rural Consumption
Arijit Chaudhuri is involved in the externally funded project on 'lmpac( of Smail Scale Industries on
rural consumption”, funded by West Bengal Govt. and cond by S Bl h Unit of ISL
2, Devel of Statistical Techniques as an Ald to Geological Mapping (Project team : JK Ghesh

(Stat-Math Unit) and Tapas Samarita (CSU))
This is a CSIR funded project.

The project aims at providing a statistical method aiding geological mapping with a vmv ("] r:plzcms
the existing techniques which are essentially subjective. Initially the problem of i ying a g
formation has been posed as a 2-dimensional problem of locating boundans from a continuum of pam‘ble
chomes suggested by the cxisting contours. A finite collection of possible boundaries have been identified as an
ion to the i Models for the data have been set up assuming a given configuration af
baundams The model (configuration of boundaries) best fitling the dala has been identified using the method
of maximum likelihood. Methods are being tried to use/develop Bay hodology for selecting the best
model.

3, Tracer Study of ITI Cenificate Holders (Project leam : A.C. Mukhopadhyay, Bimal Roy and Palash
Sarkar)

*Tracer Study of [TI's trainees in Eastern India® s a project funded by World Bank through CSTARL
A tracer study of ITI certificale holders in the job markel is carried out by the Central Staff Training &
Rescarch Inslitute. CSU's invol was in (i) designing the study (ii) overall supervision of the feld work
(iii) data compilation, preparation of tables and analysis. The study was carried out in two states : Assam &
Orissa for the students who passed out in 1991, 1992 and 1993, The survey work ls complete and also
complete arc data cntry and data piocessing work. ORACLE 7.5 is being used for data coury and table
prepantion. The final report is under preparation.
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Physical and Earth Sciences Division

The division compriscs Chemistry Unit, E ies Unil, El ics and C ication Sci
Unit, Geological Studics Unit and Physics and Applicd Mathematics Unit. Faculty members of the division arc
cngaged in teaching and training in M.Stat., M.Tech. (CS) and M.Tech. (QROR), besides Lheir research and
project work. Rescarch carried oul in these unils arc described below :

Cheniistry Unit

1. Distribution and ch istics of allophani ials in soils of West Bengal

Provious rescarch findings of the unit hinted at the possible exit of al in
somc soils of West Benal. As these materials arc important in modifying some soil propcrucs and its almost
decisive rolc in aggregate formation we took up this project to make our soil studied more comprehensive.

Weakly developed acid soils formed out of basic rocks under forest caver were found (o contain
appreciable amount of these materials in the clay fraction. Aabsorplive and other interaction of the isolaled
allophanic material and nutrient cations were studied. Gelling property of these maicrials and consequent
aggregate size and shape was i ively studied. Alloph from soils exhibited varying degree of cation
enchange capacity and cxist in combination with considcrablc quantity of organic matter.

Two papcrs have so far been communicated on these aspects. We have also offered an equalion
the alt tent and size distribution in soil aggregates.

2 Heavy melals in soil
This project deals with the heavy mclal behavior in presence of various soil components. This
fledging project was Laken with an cyc on plant nutrition as well as ground water pollution. The latter object is

morc in with (he present spate of ground water pollution tao. One senior rescarch fellow has becn carrying out
the main bulk of work.

Computer Vision and Pattern Recognition Unit
L Mathcmatical Morphology, Dot Pattern and Cluster Analysis

(a)  An cfficicnt approach based oft mathcmalical morphology has becn developed to detect circular
objects in a scene. Also, mathematical morphology has been extended to detect shape of dot patterns.

(b)  The task of shape identification of dot patterns has been considered. A new shape definition called
S-shape has been proposcd. It has been refined (o r-shape which can be computed in linear time while other
existing lechniques take O (NlogN) lime.

(©)  An improved multi-sced data clustering algorithm has been proposed. It has been demonstrated that
the algorithm works quite eflicicntly. Delection of clusters within a clusier is being worked out.

(d)  Another probl idered is the ing of noisy and imprecisc data. Extensions of existing
algorithms arc being studicd.
2. C jonal Linguistiod, Natural L P ing and Speech Analysis

(n)  From a large corpus, statlstical analysis of Bangla lcxt is inucd. Statistical analysis of ph

represcnlation of the data has alse been donc.
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()  Morphological processing of Bangla words is being contimued and the meth toped cartier are
being improved.

© A ised lexical functional has been p for syntactic analysis of Bangla text. At
presenl tree adjoining grammer is also being ised for the i i

(d)  Somc work on Bangln verb analysis has been staried and rulcs are being formulated for parsing of
compound verbs.

(¢ A spell checker prototype has been designed for non-word error detection in Bangia text. A comrection
strategy has been formulated. It is being ded ta take care of some real word error detection.

()  Computer i ion of graphemc to ph ion rule has been worked out Work is in

progress Lo produce speech mode oulpul oI‘OCR and spell checker already developed. The work will be aseful
for the visually handicapped.

3. Optical c ition and & P
(a)  The prototype Bangla OCR system already developed is being improved to recogni Jlifont
Bangla documents,
() A Devanagri (Hindi) OCR system is being developed. Work is inuing to i Bangla and
Devanagri OCRs.

(¢)  Preliminary study has started on South Indian Language OCR like Telugu and Tamil.

(d)  Work is in progress for automatic identification of tables and mathematical expressions in a camplex
document. Automatic merging, appending and ycslmclurmg or Iabks arc also being worked out A Lble

algebra has been proposed for cl ic table g and
4. 3D Digital G y and Biomedical Image P '3
(a)  The prot of confocat ic (CM) image processing has been considered. Multiple layers of

CM images m being combined to make a JD cellular representation.
(b)  3-D binay image thinning and skeletonization algorithms have been proposed.
(¢)  Work has started on Medical Image Database Management Systems.

s. Neural Networks

(a)  An adaptive method has been developed o update, in an autonomous way, the learning rate aof the
backpropagation algorithm for a multilaycr pereep! This mcthod that cach individual weight has
its own lcarning ralc parameter and updaics it on the basis of the steepest descent principle. In this conlext 2
new concepl, namely, the cffective value function of the leaming rate, has becn defined. The new adaplive
algorithm has been found to be useful in some real life problems and has produced much belter perfc in
terms of convergence speed than the original backpropagation algonlhm The applications considered are (i)
high dimensional astronomical data analysis problem and (ii) (exture segmentation problem which does oot
consider a feature set.

() A new neural network model of sclf-organising has been proposed. The model is dynamic in the sense
that both Lhé topotogy and the size of Lhe network can grow or reduce during the learning process depending
on the input data. The nctwork has been used for cfficicnt shape representation. A unified approach to
skelctonization of patierns (binary or gray lcvcl images or dot pallcms) has becn proposed on Lhe basis of Lhe
ncw model. The rob of the proposed shape pp! i (0 the cxisting
approachcs for the same purpose, has been established.

28



rmally Funded Proj

Automatic feature extraction from satcllitc images (funded by Department of Space)

Electronics Unit

During the period 1995-96, the faculty members of the Unil were engaged in research in the field of
Compuler Science. The rescarch areas include Parallel Algorithms and Paralle! Archil Nelwork
Topology, Interconnection Networks, VLSI Layout Design, Computational Geometry, Logic Synthesis and
Design for Teslability, and Discrete Event Simulation.

) Parallc) Algorithms and Parallel Archi

The objective of research in this area includes Lhe following :

(a)  Design of cflicient parallel algorithms for various numeric, non- ic and graph-th

problems, p on computational gecomelry, ing Lhese algorithms on suitable parallel architectures.

(®)  Design of fault-tolcrant parallel architectures for differcnt ic and non- i bl

(©)  Testing and design for testability of systolic arrays

A ncw paralicl algorithm for fast multiplication in redundant quarternary number sysicms has been
developed. Algorithms for Lagrange's interpolation with a) O (log n) lime and O -(n') processors and b)
O(n/logn) time and O(n log n) processors have also been developed. An O(n ) parallel algorithm for sorting
on the Multi-Mesh architecture has been developed. Parallel algorithms for solving polynomial equations using
Graefle's rool squaring lechnique have been developed. An cfficient parailel algorithm for forecasting has also
becn proposcd.

2, Network Topology
The objective of this study is lo substi logics or networks in order 1o have a network
with small diametcr, low number of ication links, i I ibility, fault-tol and casc of

rouling in both faull-frcc and faully situations. Many of these requircments arc mutually conflicting in nature.
An oplimal design is stili called for.

A new topology, called Multi-Mcsh (MM), has been introduced with many interesling topological

propertics and it has been shown thal many real life algorithms involving numerical p ing, image
processing, signal processing can be very cfficicntly mapped on (his (opology with time complexitics of much
lesscr order than those whien Lhey arc impl d on the 2-D Iv/(orus with the same number of links per
processor.

Another new Lopology based on Fractal Graphs has been proposed and its lopological properties have
been studicd. 1L appears to be uscful for cfficicat implementation of recursive algorithms.

3. Intcrconnection Networks

A lized shulll h i ion nclwork has been proposed for applications where the
number of inpuls/oulputs is not a power of 2. The ncw nclwork ulilizes minimal hardware, and therefore is
cosl-cflective as well as simple. Routing algorithms also have been developed for these networks. 1t has been
found (hat the reduction of cost docs nol adverscly afTeet the routing complexily. Morcover, Lhere cxist seme
redundant paths for some source-deslination pairs, which makes the network fault-tolerant in the presence of
some faulls. The propertics, regarding favit-lolerance and rearrangeability of this proposed nctwork arc being
investigated.
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The performance of the self-routing algorithms proposed by us is under study, for various sizes of
Benes network. So far the resulls show that for lower valucs of N, almost 80% of all possible permutations are
sell-routable in Benes network

4 VLSI Layout Design

Thc physuzl dsngn phasc usLSl (Very Large Scale ion) circuits involves many problems on

floor wirc routing and arca ion. Furth ions of layoul

stylc. technology, and packaging, c.g.. FPGA's (Ficld Programmablc Gate Arrays), and MCM's (Mulu Chip
Modulcs), lead to design and bl the formulation of which needs graph theory

and combinalorial optimization. In this project, our objecuw is to idcntify various VLSI design problems
which can be eflicicnlly soived using the paradigms of computational geometry. We believe that these new
techniques, by virtwe of their inherent powcr and novelly of spatial data structures and scarch methods, will
™ Or auge the ional EDA (EI ic Design A ion) tools. In addition, these
haiy will havé ifold applications Lo defence, robotics, and paltern i

i

3. Computational Geometry

We have ldenuﬁcd many new dslm pmblems lhal anse in VLSI phys:al dmy: auwmuon and

mapped them o P 2 New for
among hetich isothetic obstacl havc been proposed. The algorithms also includc recognition of
idth/arca cmpty stai hanncls, 3D cuboids ctc. We also introduced the shooter location problem

:md proposcd cfficicnt algorithrs for solving iL
6. Logic synthesis and Design for Testability
We have developed 2 new technique for synthesis of large sy hi

The
proposcd design has less hard head, shorter test application time, and a very high fault coverage. The
design can casily be mapped to a FPGA bascd archilccture.

Synthesis of very large seq hine now forms an integral part of high performance ASIC
VLSI shlps Typically, such a circuit nughl consist of 30,000 logic gates or more. The circuit is described in
VHDL environment; then sieps of partitioning, finilc-stalc inc synthesis, and final logic design nced 10 b
performed.

To check the correctness of the design, it is required 10 have an exicnsive simulation study. This
lves : (i) logic simulation, (ii) fault simulation, (iii) timing si ion and (iv) layout simulation. If any
design crror is identified during simulation, it is corrected and the process is iterated.

7. Discrete Event Simulation

Discretc cvent simulation is indi ble in cvaluating the perfi of a parallel processing
system. In our array processor-based syslnm performance of various corputer networks and paralict
algorithms are being studicd. Study of such designs will also require discrete event simulation in a large scale.
Typical ples are job qucuing, deadlock, broadcast, B¢ rouling protocol elc.

Various studies on the devel of cfficient methodologies for discrete event simulations have

been carried out. A Parallel Virtual Machine (PVM) environment is also created and developed on a PC.

Large scalc simulation studies have been made to assess the performance of a (64 x 64) bascline
switching network with outpul buffering. It has been obscrved thai the output buffering scheme provides mors
throughout and manages huge traflic quite cfMicicatly. The wraflic rate was varied from 20% to 100% whereas,
the number of buffers in a queue within a switch was varfed from ) 10 2.
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Electr  cs and Communication Sciences Unit

1. Theorelical and Experimental Investigations in Computer Vision, Pattern Recognition, Biomedical
Imaging and Image Analysis

@@ D p and i of math ical morphological tools and techniques for object
recognilion and inspection : To extract partially occluded circular objects from cluticred scenc an algorithm is
developed. Morphological algorithms for gencraling various types of convex hull as well as testing objects for

various types of convexily arc suggesied.

() D and i ion of algorithms of binocular/Lrinocular stereo vision : New algorithms
have been developed for cxunc(mg cdge and linc fealures from gray level images as well as for cxtracting
singlc pixcl thick lincs and arcs in 2D binary images. The results can be used for malching features in sterco
image pair to cslablish correspondences.

() Integration of multisource data having different spectral and spatial resolution : These could be used
as an aid for registering a sct of mulli-modal images. Classificalion bascd on higher spectral resolution data
arc conlinued.

(d)  Synthesis of images of tatking face synchronized with speech sound : Storing only the images with
significant lcap position and gencrating images of the face for in-between leap movements suggested. On
analysing input speech data an index is to be gencrated with which image from the sccondary storage is
retricved and loaded on the vidco memory.

{© 3D digital topology and image processing : New characterizations and computational methods for 3D
simple points and other local topological paramclcrs have been developed. Using the simple point
characicrization a new shape preserving parallel 3-D thinning algorithm has been developed. Robustness of the

algorithm under noisc and rolation is ysed. Using local topolog a ncw app lo
scgmcnung 3D digital objecls mlo ingful has been developed. A new parallel method of
computing the Euler ch istic of 3D digital ObjDCLi has been developed. R:gorous theorctical analysis has
been made on the subject and important propertics arc found.

O] Studics on multimodality biomedical imaging : A point landmark bascd regi: ji i for
identical cross-scctions of CT and MR images has been cvolved. Currently a momenl based registration
method is being developed for images with inherent symmetry. A fuzzy lo the of
malch and the 2D shape metric have been developed for of ical interest.

2. Remote Scnsing and Data Analysis in Atmospheric Scicnce and Wave Propagation
(a) Studics on the propagallon characleristics of mm wave signal : Statistical analysis of fadc dala
i for the classifi of diflc modc of (he i /VHF p ion. Nature of ions in
refractivily al various ABL zones and their distributions sludlcd Pl:mnmg of atlcnuation slud.lcs of the
propagaling HF wavc around the cities with high cnvi ! noisc and p of smog/fog lias becn

made for cxeculion of scienlific experimentation. Analysis of fade inl’om\au'on (18 GHZ mm wave link
operaled by Eastern Railways at Khana - Galsi route) is being done.

() Studies on aerosol by LASER hni and polluli I jon : Restricled laboratory
expeni ion has been leted fully to get the back: information in the recciving seclion
(o dctermine the presence of fog laycrs and olllcr suspended acrosol within the low clevation laycrs.
Investigations on the fractal d of p dispersion and in diffcrent velocity fictd has been
investigaled. A model for dy di ion of poll in homog rbuicnt ficld has been
investigated, and extension of the modct is bclng plamlcd

) D of a ledge-based sysiem for inlcrpretation of atmospheric patterns @ Suilable
compuler algorithms using image p ing and vision i have been impl d for the

cnhancement of image quality and subscquently recognition of sodar imagery patlerns. Noisc scparalion
31



algorithms arc developed for ion of heric images. ABL boundari with the

above techni arc d ically. In another work multithresholding techniques applied to
identify and classify Lhe boundary and palicrns of associaled clouds and also (heir motion estimation.

()] Modeclling of the ABL pammclcns From the recorded sodar and lower da!a at Calcutla, Varanasi and
Kharagpur studics have been inucd on the rands iated in the ABL. For this purpose
the (cmperaturcivelocily ficld of the lower atmospherc have been considered. Morce detailed analysis of the
fractal aspects of the PBL dynamics (randomncss 1n velocily as well as thermal ficld, inhomogencous vertical
convecion ctc.) have been studicd and has been reporied in journal,

3. Statistical Studies on Acoustic Phonctic Characieristics of Indian Speech and Musical Sounds with a
vicw to Automated Speech Recognition

(a) Acoustic phonctic study : Acoustic phonclic studics on A arc conli with
spectrograms of 360 words in Assamese language for 2 male and | femalc speakers. As usual the distributions
of formants are found to be responsible for vowel discrimination. The acoustic phonetic study of plosive
consonants will be taken in noxt phase.

(b)  Pereeption experiment : To find features for different manner of production in speech recognition,
pereeption experiment for distinction of voiced iced irated plosives is continving. Conclusive
cvidences have been ob diclng age-old ¢ ion that perception of phonctic category is a
frequency-domain affair. A tanpura with four strings well (uncd to pa, s3, sa, sa is known 1o producc the
scnsation of many other noltes to properly tune cars. Recently it has been observed (hat occurrences of an
isolated strong harmonic in 2.5 - 3 kHz range, whenever Lhe sensation of ni' occurs. This apparently creales 3
tone in the background duc to auditory scgregation. An cxtensive study of the phenomena is being planned
using manipulation of actual tanpura sound to producc other notes.

(c) Speaker independent world recognition : Work on word rcoogmu:m is gomg on usmg fuzzy logic and

back propagation typc ncural nctwork. In another experiment, app pproach 1o PR of vowel
speech sounds of major Indian languages has been al!cmplcd Succcss(ul[y Application of Lhis mcthod for
Telugu, Bengali and A vowel p p g results. This method will also be applied

1o recognise plosive consonants.

[C)] Indian music : Recently a Jarge volume of actual performance in raga Iman by well-known mestros in
music have been analysed. Thc ﬂndmgs arc based on principal of consonance and human physiological
that led to p ion of prcvious model. An empirical theary for production of

sound in tanpura has been proposed. The sounds show smjung similarity in specural, temporal and perccptual
domain with thosc of original sounds.

Externally Funded Projecls
1. Knowledge based computing (CSIR funded)

Some¢ new methodologics developed for 3-D vision sysiems including topology preserving
segmentation of discrele surfaces, characlerisation of 3-D sample points based on Euler charactcnistics, and
pamllcllsa(lon of 3-D shapc analysns A theoretical study on a class of cvolutionary (genetic) algorithms and

their appli (0 optimi pr bl is being carricd out. An oplimal stopping rule based on Wald's
SPRT lest is in the process of devioping to lude (hat the stopping rule is attained.
2. Studics on the PBL dynamics using sodar and tower data (DST funded)

To invesligate the changes in the intensity of rbulence vis-a-vis mixing under a convective system,
the turbulent velocity ficld of the PBL and also Lhe random (cmpcerature ficd of the PBL {rom the sodar data
has becn analysed with the help of fractal dimension lo characterisc plumes and interplume regions. A case
study using the tower data on continually varying scales of scalar concentration as against the change of its
gradicnt has been conducted and formulated.
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3. Development of computer algorithm for recognition & interpretation of sodar pattcrns (DST funded)

is mainly d into two major aspects : (i) Improvement of quality of acoustic
signal  (atmospheric) images cchoed from different atmospheric layers. A st of image cnhanccment
algorithms are used lo increase Lhe contrast of the signals. Grey value histograms of the respective images are
usod as an additional 100l for comparing the results. (i) Scgmenlalion of sodar image (digitiscd sodar record)

for iscrpretation of ABL is donc by adopling a IulJy c-means classification algorithm. The classified
imagces arc p 1o the previ and Lhe results achicved prove Lhe clegance
and definite merits of the proposed technique.

4, A X lcdge based k for diagnosis & therapy planning using multimodality medical
imaging (DST funded)

Attcmpts arc being madc 1o develop a k ledge bascd for diagnosis and therapy planning
using multimodal medical i in collaboration with AIIMS and other organisations. The aim of this
project is to i the data corresponding (o the salienl fcalures of cach imaging modality as CT, MRI,
MRA & SPECT in a fused display. To this cnd some work has been donc on image registration of CT and
MR images and is found to be suitablc for hing shapcs corresp g to of inlcrest. A 2D

shapc metric has been defined (0 assess Lhe goodness of malch between two lmagu This shape metric can be
used o study the progress of a discase. Work in progress includes the study of the cflicacy of different filicrs
smoothing, cdge region seg of tion of CT and MRI images and also fuzzy

c-means classification of tissues from MRI and CT images 1o obtain an intcgrated display.

Geological Studies Unit

During the period from April 1995 1o March 1996, the scientific workers of the Geological Studics
Unit carricd out yonc (21) h projccls in ion with ils pi of basic rescarch centred
around somc¢ Precambrian, Gondwana and SupraGondwana basins/arcas of peninsular India, namely, the
Pranhila-Godavari basin (A.P. and Maharashira), the Cuddapah basin (A.P.), the Chattisgarh basin (M.P.), the
Satpura basin (M.P.), the Eastern Ghats (Orissa), aitd the Rajasthan Proicrozoics. The broad areas of activities
arc  described under four heads - Preccambrian, Gondwana, SupraGondwana and Quantitalive
Geology/ Applications. it may be ioncd thal

(a) the Precambrian rescarch involves erlng oul the history of Ihc cruslal dcvclopmcnl of the

southcasiern part of the Indian peninsul 8 lectonic,
magmatic and metamorphic sludics;
®) the Gondwana rcscarch concerns working oul the history of scdi ion, life, p i ete., in

coursc of the cnlirc period of the Gondwana scdimentation in some sclected parts of the peninsular India;

(©) the SupraGondwana rescarch deals with the cnigmalic problem of the extent of Gondwana
sedimentation, i.c., the upper limit of the India's Gondwann scquence; Lhe problem has led to the rescarch on

the globally imp problem of the di at the K-T ilion; and

(d)  aitcmpls arc made for ysing any ingful data arising out of the geological ficld
and/or lab investigations for subjecting them to cither slalislical or computer - rclated
A project on Mi ion was also ken and conducted by the Unil

1. Prccambrian

The study of the Delhi metasediments, cast of Kharwa, Ajmer di., Rajasthan, has nwinly boen carried
out on (1) the gcomelry and the history of the fold and fault scis devcloped, (2) the Dethi stratigraphy in
relation to the large-scale superposed folds, (3) the shear zones within the Dethi metascdiments, and (4) the
basement (BGC) - cover (Delhi) relationship.
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The dculls of the suuclun: and sl.mlxgmphy in some kcy scctors of the Nallamalai Fold Belt (NFB)
are being lysed to d the k k of deformation in the Prolerozoic intracratanic
Cuddapah basin, Mapping and analysis of structurcs in (he Velikonda range between S.R. Puram and
Porumamilla, along the castern margin of the NFB, demonsirate the dominating influcnce of west veeging
(hrusts and folds. Structures of similar scalc and with westerly vergence also occur in the western part of
Cumb ; ps around Rajampet in |hc soulhcrn Nallamalais or at Giddalur in the west-central
part of the bell. Thus, consisiency in the overall b f of ial deformation across the
NFB is indicated. {n shaly rocks, cleavage is as conymon i the casicrn part as u 15 in the west; (hus a layes
paralicl honogencous strain (LPS) affects the whole of the Nallamalai Bell. The LPS is independent of (ot

gencrally concomitant with) the thrust development and refated fabncs.

Polyphasc deformalion in the Easiern Ghats granulilc bell has boen explained in terms of morc than
onc ofogeny Slrucluml studics suggest a change of kcclonic regimes associaled wuh the phases of delormatsos.
P fon reveals a multi P-T-1 path and probably polycy hism with diffcrent

types or P-T-t pall\s.

The structural sciting around Kabbaldurga. south Karnataka, has revealed an older granulite cveat
than the migmatitic peninsular gnclss ln Onm the massif-type charnockites with carly structures (around

Jenapore) appear o 1cp a ic suitc.
The decp water carb (including the carb debris-flow 8| rby rbidi
and bedded chert - B hort ) of the Penganga Group in the Godavari Vallcy have been studicd. A
du:p carbonale shelf - slope basnn scquence within a distally siecpened ramp has been identified. Bathymkieic
within a 2 - reg cycle have been analysed. The stratigraphic vanauons within

|.hc Penganga Group as well as the between the Py and the Sullavai Groups ¢an naw be
studicd within a mode) of scquence stratigfaphy. The fabric analysis of (hc bedded chert and the analysts of the
deposiuonal cnvironment of the chert-hosted mangancse oxide deposits have been completed. The manganese
had formed at the slope of a basin transition zonc, well below the wave base.

In the study of the igraphy and i ion of the P ic Chattisgarh scqr (with
special refc to the lution of the Chalti h basin) in Madhya Pradesh, dala coliected from three
locauons (viz., Sarangarh, Panduka, and Arjuni) were analysed. The basal sandstoncs of the Chatuisgarh
Supergroup at Panduka and at Sarangarh arc interpreted as an alluvial fan deposit, and a fan-delta-shelf
sandstonc, respectively. The analysis of palacocurrent data from Panduka and Sarangarh indicates the presence
of two major palacostope dircctions at the time of coarscr claslic deposition, onc - a h ly slope -
towards the Eastern Ghal mobile belt and the other - a nonthwesterly slopc away from the Eastcrn ghat mobile
bell. Py ics have been identified at various hic levels at S

In the Pranhita-Godavari Valicy, study of the coarsc- -graincd alluvial sedimcnls of the Ramgin
Formation of the Sullavai Group indicates (wo mutually perp far d nelworks cocxisting during the
Ramgiri sedimcnlation. A basin-margin drainage nctwork, at high angle to the general trend of the basin axis,
deposited the coarsc-grained conglomeratic sediments; the fincr grained sandy deposits, 1n contrast, were lud
down by comparatively lower gradient, decper streams, flowing longitudinally parallel 1o the basin axis.

The facies and i of Lhe coarsc-grained alluvial deposits of the Ramgiri Formation were
strongly influcnced by the vegetation-free Proterozoic landscape. Some of the features and characleristics of
these sediments have important bearing on the current debate on the distinction between alluvial fan and
coarsc-grained braidplain deposits.

The scdimentation patiern of the Ramgiri Formation, along wilh the available stratigraphic, struciural
and geophysical data, corroborales the inferred asy ric naturc of the F ic Godavart Vallcy nifl basin
dunng the Sullavai time. Scdimentalion paltern bears remarkable similarity with the coarse-grained alluvial
along the unfaulicd margin of e present day East African rifi basins.

2. Gondwana

A dclailed litholog has been prepared for the entire (1100 m) thickness of the Bijori Funnnllon in the
castcrn part of the Satpura basin, M.P. A cyclicity of sand: and beds,
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and biogenic activity was noted throughoul the The pal data indicate a northerly
palacoflow of the feeder channcls and an m -west ex(ension of a large standing body of watcs.

The major lithoformations of the Salpura Upper Gondwanas in the central part of the Tawa Valley,
M.P., have been analysed. Earlicr survey indicated that the Permo-Triassic lithoformations, viz., Molur,
Bijori, Pachamari and Denwa, are a bit different in the Tawa area than thal in the central part where these can
be best studied and the infoermation can then be used in the Tawa area (where lithocharaciers and facics differ a
fot). A ficld work was carricd out in both the comtral and thic wesiern regions in order Lo identify scveral key
litho-characicrs of the above formations. The Molurs conlain a wide red mudstone which is unfossiliferous
except some fossil wood. The Pachmaris roveal a wide fossil bone-bearing clay-mudstone facics and Lhe
Dcnwas contain pockels of braic fossils ily rich hibi

Earlicr survey indicates that the typical Denwa facics in the central part of the Salpura basin is nol at
all developed in Tawa Valley where the Pachmari Formation with vety rich red clays s at places overlain by
the Bagra Formation. Morcover, some parts of the Pachmari formation may well be parts of Denwa Formation
in the Tawa Vallcy. Besidcs, the Motur and the Bijori Formations lose some of their distinctive characters Lhat
they possess in the castern pant. A few (ragmentary amphibian bones have been obtained (for the first time)
from Lhe Pachmari red clay (ncar Kesla) in the Tawa Vallcy.

A new titanosaund dinosaur has been described (rom the Late Cretaccous Infra-Trappean rocks of
Dongargaon, Central India. It is represented by a nearly complete, associated and articulaied skcleton that
cnabled it 1o be diagnosed as the genus Titanosaurus ; there is yel another Indian titanosaurid genera which is
being recvaluated.

The Lower Gondwana rock sequence of the Satpura basin around Parasia in M.P. has been mapped,
cavering an arca of about 300 sq. km. A Jaicral variation in thc Motur Formation, (rom a clay dominanl facies
in the casl to a sand dominant facics in the west has been do d by scveral lithologs. The p phil
and modal analyscs of the rock samples have been completed.

The osteological study and the linc drawings of an cndothiodont from the Prasthita-Godavari Valley
have been done. On the basis of several deformed and incomplele skull material, a compicte skull has been
restored o be idenlified as Endothiodont. A detailed study of the occipital pan is being donc Lo get a complote
knowledge about the hearing faculty of the animal.

Some of the individual bioclemenis of the Late Triassic fauna of the Pranhita-Godavari Valley
Gondwana scquence have been studied in detail. The metoposaurid amphibians, an important and abundant
bioclement of the Latc Triassic of P-G Valley, arc being reviewed. These metoposaurids are more varied in
shapc than their coulcrparts in olhcr parts of the mrld and appear to be taxonomically closer (o some of the
North American P hically widely scp d Indian P have somec
dislinclive characteristics. The chlguusaund amplnbmns a very rarc occurrence and restricled lo India,
Auslralia and Argentina only have also been studied.

3. Supra Gondwana

The work on Lhe Lameta Beds and K-T extinction is ncarly complete. A dozen of dinosour cgg-shelis
has been collected from Gujaral; an cxcavation near Balasinor, 100 k. cast of Ahmedabad had yu:ldod new

dinosaur bones of, at lcasl, two carnosaurs, onc sauropad and an anky! id. The d as p
study indicates, provide an imporiant food I'or thought about their habitat in [ndia just before they rn)slcnously
gol extinct 65 million ycars ago. An nucstion of the ibility of an Indo-Europcan land

al that time in some form is also cropping vp. The present rescarch suggcsls highly delcterious cnvironmental
conscquences, a resull of a huge metcoritc impacl side-by-side with an alrcady slarted large-scalc volcanic
cmission at the same ume, perhaps ied 10 the different tempos of extinction patterns across the K/T boundary
including the extinclion of dinosaurs. The analysis of the Anjar section in Kutch confirms the presence of an
iridium-spikc within a 65 m.y. old sedimenlary laycr.
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4. Ouantitative Geologv/C: Annli

When temperature and strain rate rcmain constant, the quariz CPO in deformed pure quarz
aggregates is larpely dependent on the deformation kincmalics. Asymmetry of the fabric, €.g.. in (ypc,l

asymmctric crossed-girdle paticrns in simulated fabrics o natural quars ites or exper delc
quartz aggrcgalcs is gencrally related to the scnse of vorticity for a non-coaxial deformation. Natural quartz
. contain mi impurity.
‘The objective of the project is to itatively asscss the infl of mica on (i) the asymmetry of

the fabric paticrn, and (ii) the degree of quartz CPO, i. l:. the fabric intcnsity.

A correfation regression analysis of the data oblained cartier for a set of 50 quartz tectostite specimens
was donc. The asymmclry of the fabric is independent of 1he modal mica content which varics from 2% to 35%
of the total volume in the sample. A strong ncgative corrclation between the mica conient and the Eabric
intensity is demonstrated.

A new project on ic mi tural i igation of Ily deformed quart
(Q-F) rocks has been undertaken with the following objectives : (i) to make assessment of the strain sensitivity
of the strain partilioning between phascs and deformation mechanisms and (ii) to find out how the varied
feldspar content affects the development of the quartz CPO in Q-F aggregates.

s. Microemulsions

Microcmulsions have been the focus of cxicnsive research worldwide due to their unique
physicochemical propertics and importance in a varicty of applications, viz, cnhanced oil recovery,
pharmaceuticals, agriculture, drug delivery, production of nanoparticles (semiconductors), reaction media, de
Allempls were made to workout  the formulation, structure and properites of microemulsion systems using
vegelable oils. Investigations on their solvent propertics in the light of charge-transfer complexalion of a
donor-acceptor system were made,

Externally Funded Project

Deformation, melamorphism, analexis and magmalism across the northern boundary of the Eastern
Ghats mobilc belt around Rangali, Orissa. This project funded by the Depastment of Science and Technology,
Gowt. of India has been undertaken by Dr. S. Bhaitacharya as the project leader and Sm. Suchandra Moitra as
a scholar. The project envisages to sort out the boundary rclation between the Eastern Ghats and Singhbhum
which the structural studies conducled so far indicatc an oblique colfisiona! boundary.

Machine Intelligence Unit

The facully of MIU are engaged in hing and training in M.5tat and M. Tech (Computer
Scicnee) courses of ISI. They are also engaged in the supcrvision of M. Tech projecis/dissertations besides the
supervision of Ph.D, theses. Many undergraduate and posigraduate engincering students of Computer Science,
El ics and Tel ication, Electrical Engincering and studs of MCA courses from different
universities and institutes undergo their vocational/semestral traimng under the supervision of the faculty
members of MIU.

During the period under report, research work was carried out in the following areas.
1 Pattern Recognition

Genelic algorithms (GA) have been applicd for pattern classification in N dimensional feature space
where a fixed number of hyperp! is used for modehng the decision boundarics of the classcs. It has been
proved (hat as the size of the (raining data tends 1o infimity, the crror probability of the GA based clasafier is
less than or cqual 1o thal of Bayes classificr. An allcrnative strategy for classification is curreatly being
developed where the number of hyperplancs required for modcling the class boundarics can adaplively cvolve
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from the GA itsclf. This attempt utilizes the concept of variable string length. In addition, effectivencss of
several other gics like lated ling, lincar discriminani functions and leaming automata in
classifying patterns in /R ¥ is being studicd. It is found that GA based scarching is more effective than that by
simulated anncaling in this regard.

A multivalued recognition sys(cm. whlch inimi inly in decision making by providing
output in four statcs, has been lly i d in identilying ill-defined de objects such as
airports, scaports, road maps and beaches l'mm IRS image data. Various supervised and uasupervised fuzzy
sct theoretic models are also examined in this contexl. Under an externally funded project, a software package
is developed on this and is handed over to defence personncl for their usc. A modified version of the
multivalued recognition system is also used as a medical cxpert system for diagnosing hepatic discases.

A minimal spanning wree based criterion for the scleclion of sced points has been formulated
alongwith its cxperimental demonstration. A spilt and merge clustering technique and a metric for higher
dimensional dala scts have been developed in this rcg.-ud A modification in k-means algorithm is suggested
for reducing the computation time. A minimal sp g Lree based criterion for finding & for the construclion

of a-hul!l has boen found. The concept of fuzzy ct-hull is also proposed.

Electroencephalogram (EEG) reflects the clectrical activity of the brain in the various states of sleep

and wakeful Onc of the methods for quantifying (QEEG) such activity is calculating the FFT (Fast Fouricr
Transform) of the EEG waves. Under different condilions of siress and cxercise, the qEEG is found to be
suitable as input feature to MLP (mulil: pereeptron) for discrimination between normal and depressed
animals.

For classifying fingerprint patterns, the usc of unprocessed gray level images reduces the loss of
information (and hence uncertainty) in decision making. Power spectral (1-D FFT) estimate of texture along
some (4 or 8) sclected directional bands has been found (o be uscful as input features for MLP based
classification. Here the global characteristics (frequency) of fingerprint patterns are ulilized. Its comparison
with thosc of fuzzy geometrical features and other dircectional/textural features is made for various noisy and
distorted fingerprints.

Other rescarch projects in prog! include ch gnition using fuzzy ncural nelworks,
devclopment of algorithms for assessment of clusicring (cndency and cluster validity.
2. Image A i ing and C: Vision

A new smoothing algorithm for digital images using i pic and ani pic diffusion p has

been developed. Gray level image coding using the modified Bezier-Bernstcin approximation has been
developed. Dala compression of binary contour images usiog discrete circular geometry is now under
investigation. Its merils over other conventional techniques arc also being studied. Sccond gencration
technique in image data compression is widcly uscd for its high compression ratio and good fidelity of the
decoded images. A ncw contour coding scheme using the propertics of discreie circle has been developed. The
algorithm is scen to yield high compression ratio for a class of binary images. Various wavelet methods for
image dala compression arc now under investigaion.

An attempt is being made to recognize and classily planar polygons using a new sel of local shape
descriplors, namcly extended angle and extended ratio. These together with A proper measure of the direction
of the extended lengths make the feature sel lati tation-scalc invariant and also help in complele
reconstruction of the unknown polygon.

A new mulusmlc morphological odgc delector has been developed. The proposed detector has betier
noisc i ity and i d to other cxisling morphological cdge detectors.

l'uuy conunl pandlgm has been used for image processing. Effective edge detection algorithms have

been d P g human psychovisual facts with (uzzy rcasoning.
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The ication of spatial ial freq (s/sf) ion (Wigner distribution) for diflerent
low and intermediate level vision problcms arc currenily under i igation. A ncw fi k in analyzing
the formal math ical hanics and time-[r of
signal is proposed. It is also shown that the joint timc frequency distributions (/sf) have a closc ik with
Heisenberg uncenainty relation if the obscrvables are taken as fuzzy entilies. It s postulated that these
mechanisms will be of crucial importance in highly fragmented compoblational structure, such as nevnl
nelworks as they may exhibit a strong mutual interaction belween data and operator.

3. Artificial Ncural Networks

Ncural Networks (NN) have been vsed to find the i posterior bability (MAP) estimale
of a scene modeled as a Gibb's random ficld. The MAP cstimalion problem which is computaticaally
prohibitive has been solved using a modificd version of Hopficld's ncural ks. Relax: type alg
for object ion have been ped which optimize objective funclions that can be mapped as the energy
function of a Hopficld-type network. Kohoncn's modc! of scif-organizing featurc map has been modified -3
solve object extraction problems. The algorithms work well in noisy environments. A mathematicat’model (ar
investigaling (he robustness of neural network based sysiems under component failure has also been dovcloped
in this context. An application of this model for ‘making conncctionists' learning sysicms robust is also
demonstrated.

A conneclionist medel, namely, X-tron is developed for perccption of mixed object categorics.
Necessary supervised and unsupervised icaming algonthms are proposed Netwark models for mixed category
perception which is capable of accepting absolute feature valucs as input are also developed. The pnnciple of
X-tron has been used 1o build a psychologically motivated structured connectionist system, called PsyCOP, for
Iearning and simultancous recognition of multiple abjects. Application of Hopfictd model has been studied for
graphical matching of different structures. The cooperative and competilive properties of ncural networks are
also cxploited (0 link diffcrent edge and linc scgments. A conncctionist system for learning and recogaition of
lincar structures and ils application to handwritten characicr recogni has been developed. Prineiple of
Hough transform is used in this development. The cffcctiveness of neural networks 1s being studied for
thinning in graylevel images. Some cfficient algorithms bascd on ccllular neural actworks have also beea
developed for object extraction problem,

The generalizations of Kohonen's LVQ model have been proposed and uscd in clustering and image
processing problems. In this context, rclations between LVQ and various ¢-mcans type algonthms am
eslablished.

Dimensionality reduction using diffcrent ncural networks has been done. Sclection of an optiimal
featurc sct for paticrn recognition problems has becns realized. An algorithm for sclection of an oplimalincar
optimal arclutecture for a MLP has been developed. Application of NN for time-scries analysis is in progress
A MLP bascd approach for determining the shape of a pattern class from its sampled points is proposed.

A knowlcdge based ionist system incorporaling domam knowledge has been developed for
classification and rulc gencration. The nctwork is then refined by learning. This helps in speeding up the net
other than improving performance.

4. Fuzzy Logic and Uncartainty Aralysis

Various {uzzy sct theorelic operators are developed recently for soft data analysis. These include fuzzy
medial axis transformation (FMAT), divergence between fuzzy sets and fuzzy Hough transform (FHT). FMAT
is uscful for both skclcton cxtraction and exact reconstruction/representation of images without comautung
aursclves 10 a specific hard thresholding. The divergence measure between two fuzzy scts provides an amount
of discrimination beiween them and has been successfully utilised in image scgmentation: problem  FHT
cnables 1o reducc the difficulty in detecting peaks in Houghs space and to specify approxsmalcly ill-defined
image structures,

A new measure of total uncertainty for Dempsicr-Shaler fi k has been d. This new
measure (akes carc of unccrlaml) duc to non-specification and rand and is free from several dranbacks
of carlicr pls. An pproach has been used to define a measure of conflict for Deipster-Shafet

38



framework. Unlike other of inly which izes Shannon's i ion measure, the
proposced onc is a g lization of Vazda's quadratic cntropy and it considers only the conflictual aspects of
total uncertainty that anises duc to the randomncss in the system. For possibility distribution new metrics have
been dd’mcd using different measures of non specificily. Propertics of iterates of fuzzy circulant matrices under

have been i igaled. Characteristics of determinants of fuzzy matrices under general
S-norm and T-narm have been i igated. A shape csti proccdure has been developed with the help of
fuzzy alpha hulls.
S. Neuro-Fuzzy Compuling

Alucmpts arc being made Lo inlegrate the merits of (uzzy logic and artificial neural networks for
designing an cflicicnt decision making sysiem. Concepl of fuzzy sets has been incorporated at varous stages
(c 8. mpul, oulpuL learning and ncuronal fevel) of Kohonen's neiwork and multi-layered perceptron to handle

or linguistic inpul data and intraclablc pattern classcs for recognition. Its exiension to

oonnccuorung cxpert system for rule gencration and m!crcncmg has been made along with apphcauons to real
like data. This shows how pattern description in terms of i i ies and b p values can be
processed by a ncural net for fuzzy and crisp classification, and their merits over conventional nctworks and
Bayes' clamﬁer Utility of such archil for dectswn regions is also demonstraled.
A d rk for i ion of ilaycr pereep and fu has been developed
to design an unsupervised system for object extracti pl ion of fuzzy sct th ic op using
nctuzj nesworks and the ullity of these ks in pallern i ion and rule ion have becn
d A way of i ing fuzzy sct theory and connectionist system for feature cvaluation has also

been formulated.

Onc nmponznl pmje:l in this area cntitled "Neuro-fuzzy system : system and implementation” has
boen leted under the hip of §.K. Pal who was a Jawaharlal Nehru Fcllow. This project
was [ully funded by the Jawaharlat Nehru Memorial Fund as part of the Fellowship award.

6. Brain Modcling

The ficld of brain modeling has the Iwin aims of clucidating the methods by which information
processing is carried out in biological systems (in particular, the human brain) as well as to use that knowledge
for the designing of more “intclligent® machincs. This involves the construction of congnitive models usually
based on conncctionist networks carrying out parallel distributcd processing.

The conventional ncural nclwork paradigm ccnlers around the fixed point approach. However, human

memory is an ly dy p Recent logical cvidence scems to indicate that Lhe
dynamics of brain processes is dominaled by chaotic activity. [n the light of this, work was camed out onan
oscillalory ncural network model, which, for a certain range of ic values, exhibiled

chaos-control mecthod was implemenied so as (o make Lhe chaotic nctwork converge to any onc of a large
number of possible periodic attraclors. The high slorage capacity of such a memory model as well as the
extremely rapid speed of convergence promiscs (o Icad to the development of a new class of “chaolic-attractor™
associalive memorics. This model also sheds new light on some aspects of cpileptic disorders.

Another aspect of biological computation is the ulility of signal synchronization among neural

blics. Such or scem (o be employed in “visual binding” in the brain. The question of what

happens if hronizing interactions occur among different neural asscmblies led 1o the study of
such mtcracuon among Lhree coupled chadtic "Lorenz” systems. The resultant chaotic aitractor was
qualitatively different from and much more plex than the i "Lorenz”® . This finding

indicales that a far richer dynamics is availablc 10 the brain than was previously thought. At present an
analytical i igation of such i ions is in

2 Genetic Algorithms and Fractals

Genetic Algorithms, which arc adaplive, pamllcl and robust scarch techniques, have been found to be
useful in various pattern i nnd image p probl In addition to these application aricaled
h, some th ical works g the li of GAs have also been carried out.
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An application of GAs for ic sclection of optimal image cnhancement operators has been
shown. The sclection of optimal values of i and cetlular nctworks has also been

made. 1t relicves multilayer pereeplron from using back propagati hni A new ion method called
directed mutation is developed which accelerates the rate of convergence of the genctic algorithm to a great
extenl. A mew genclic operator named subslilution is introduced which replaces the cxisting woral
chromosomes by randomly sclecied beller ones so as {o enhance the performance of the existing GAs. Allempls
arc also being madc to find the optimal stopping lime for GAs.

A new hni called scif has teen developed which satisfics the constraint
*cardinality (number of 1's) of the coded string remains samc” but retains the stochastic and cvolutionary
characteristics of GA. The mclhod provides belter result for problems like travelling salesman problem and

feature ion in pattem p 1o exisling techni

An aticmpt has been made to study the cflect of ing scxual discriminations in artificial genelic
algorithms. The results show a marked imp over the i or a sexual General Algorithm
The schema theorem is shown to hold for the modificd methodology. It is also established that in most
situations the lower bound on the number of sch led by the modificd method is better than its
convenlional counterpart.

A GA based model to evolve Hopficld type opti network archi for object ion has
been established. The performance of Genetic Algorithms vi is Simulated A ling for op ion is

currently under investigation. A new fitness evaluation critcrion for Genctic Algorithms has been introduced
where the fitness value of an individual is determined by considering its own (fitness as well as those of its
ancestors. Efforts are also being made (o develop some strategies to select mating pairs for the crossover
operation.

A method has been dcvelopad for compression of images using iterated function system (TFS) with the
help of GAs. GAs have helped in reducing the scarch space about 90% for ﬁndmg ncar optimal
transformations for coding. Further, a math ical analysis of the proposed hnique has also

been carried out. The technique has been suceessfully tested on scvcral images. Aucmpls are being made o
develop a hybrid coding technique using [FS for belicr compression ratios.

The above method for compression has been suitably modified in the case of EEG signals. The
performance of the modified method is good from the point of view of compression as well as clinical

8. Rough Sets and Logic

The theory of Rough Sets is a mathematical tool which deals with problems involving vagueness and
uncertainly. As Fuzzy Sct theory also deals with such problems, there naturally ariscs a scope of an interplay
between the (wo. We have altempled an intcgration between these theorics, by providing a measure of
roughness of a fuzzy scl. Propertics of this have indicated possible icati for handling
uncertainties in the ficld of pattern recognition and image analysis, and we have started investigations in this
direction.

0n the other hand, as part of our work in the arca of logical analysls of rough sets, we have

d a few algeb and the cor ding formal propositional systems. It is found that these

can be imparted a rough sel semantics and morcover, respeclive soundness and completeness of the systems

can be established. We have started a study of Lhe relationship of these new cntities with other known
and logical fi h

9. Fuzzy Control

Adaplive fuzzy logn;r Alers have been devel pe d using reinfc type | ing algorithms. A
new concept of rule~d d d dent infc g has becn introduced and its effectivencss for
realizing a robust [uzzy Nl has been d d
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An cxtension of the conventional fuzzy control model has been proposed. The extended model can

account for incorrect and inconsistent rules oblained (rom human cxperts or otherwise. The flexibility and

of the proposed ded model have been demonstrated on the inveried pendulum problem. The

extended model may be used to solve the important but diflicult problem of rule-sclection for a fuzzy logic
controller.

Work is in progress on the development of some gencral purposc neuro-fuzzy tools for fuzzy logic
applications.

Physics and Applied Mathematics Unit

Apart from rescarch activitics in Physics and Applicd Mathcmatics faculty members of this unit are
cngaged in (eaching various courses of the Inslitutc and other universitics and also in guiding rescarch
students.

Major topics of research are :

1. Topological field theory, Berry phase, Quantum Hall Effect, Superfluidity, Quantum cosmology,
Skyrmions.
2. Quantum ficld theory in flat and curved space lime.
3. Quantum hanics of anyons includi persy ic hanics, q-deformed quantum
mechanics. Quantum optics, confined system.
4. Quantum mechanics and Quantum ficld theory by i ic quantization approach. A ficld
theory of dissipative sysicms, Blackhole Physics.
5. Primordial Universe, F ion of Maxwell Vacuum.
6. ngh cnergy phenomena : The problem oI' baryonic dictatorship at hlgh and nlu—a)ugh cnergy, inler

i Propertics of corrclation p the ic duced in high encrgy

colhsxons charge-ncutral ratios, underground muon flux, anomalics related with pholoproducuj showers.

7. Astrophysics : Neutrino energy spectrum, magnetic ficld decay in pulsars.

8 Solitary waves in plasma, and Dusty Plasma.

9. Rapid distortion theory and conolls rotalion on a lurbulcnl flow. Modelling of turbuleat flows with

nonlincar terms, deductlive theory l’or ah flow in p of helicity, acccleration
correlation in turbutenl fow: C. of turbulence cncrgy spectra, Pressure spectrum.

10. Uniform thin films gn a hot/cold rolating disk. Effect of magnetic ficld on {ilm thinning.

11. Scatlering and radiati bl ki wo laycred fluid problems, problems with
botlom deformation, Integral Lransfonns Intergral mualmns Inventory models.

12. i port, dispersion p Navigali $ravlics, MHD flow and Heat transfer.

13 Blood flow through artery, two layer modcl, h it dependt d d iscosity,
clfects of magnetic ficld, Blood flow in cardiovascular sysiem.

14, Mullivariable system and control theory, realization, i ification and ling of multi-input
syslems.
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18, Paticrn forming instebilities, Physics of granular material, Fluid flows, Dynamic systems aad
Bifurcation theory.

Exicrnally funded project
1 A study of mathematical techniques in water wave problems

This CSIR funded project is concerned with various mathematical techniques which are useful to
handle some water wave problems within the framework of linearised theory of water waves. Study of a few
problems has already been completed, and these have been prepared as research papers some of which e
published in mathematical journals.
2, Unsteady surface waler waves in ocean

This UGC funded project is d with i igation of *mouononthzsurfano(n

ocean generated due to various types of initial disturb The inilial disturb: may j at the free
‘surface or at Lhe atmosphere or al the bottom of the occan.

Large amplitude jon and electron acoustic solitary waves in a relativistic plasma

Solitary waves in relativistic plasma will be studies in this DST funded project taking inta account
nite temperature and clectron inertia, this study will be exiended to Double layers with or without magnelic
cld.

Biological Scicnces Division

The Biological Sciences Division is d in g the varied biological covering plant
and animal kingdoms, including humans. I comprises u\c rollowmg units : Apgricultural Science Unit,
Anthropometry and Human Gcncucs Unit, Biochemistry Unit, Embryology Unit and Leaf Protein Unit. Facully

of all units parti d in hing various courses of Lthe Institulc and of other organisations. They
werc also actively d in guiding of Ph.D. stud Activities carried out in these units are
described below,

Agricullural Science Unit
Rescarch activities of the unit are mainly ducted in two diffe logical regions, maialy
Giridih region of Bihar platcau and Sundarban coastal region of South Bengal. The unit conducted cight
ongoing and one- new internal research projects and onc exlernally funded project during this period. Famm
I_msed studies were carried out in Giridih Experimental Farm with the main thrust on ‘increasing cropping
intensilies and productivity through rainfed farming'. The studics included the following projects :

L Sustainable cropping system studies

Field experiments were carried out in the experimental farm at Giridib, on certain crop sequeatial,
Dpping and mixcd cropping sludies, with paddy, maize and groundnut as khanfcmps followed by lofia,

lentil, linseod ctc. as winter crop. The results led that Groundnut had good p ial as an allemate of an
lnlcmrop combination with rice where rollow vp winter crops produced reasonably optimum and stable

binations having arc groundnul - linseed or gt dnut + Rice — Linseed whers at
least onc lmgauon was needed during wmlcr crop cstablish stage for 4 pi yield and return. Sitnilarly
trials indicated good ial of i rock ph as pared to water soluble source of

hosp in gradual phosphate releass and plant uplnkun ! in rice yield impr over years.

2, The studics on | pping Lrials Nnally establi that rics+pig and rice+soybean are e
two i pping combinations where productivity could be | d upto 15-20 porcent Anotber
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combination of ricc+groundnut also showed bcllcr pcrfumunu: in yicld. Howcvcr blackgram and greengram
were noled to be inefficient with rice bi based i pping with g

and maize indicated increase of yicld up lo 35% over salc cropping. However, man.c bcmg an cxl\ausuvc crop,
attempls should be to grow in it combinalion with lcgumes lo restore soil fertility status. Yicld and different
compctition indices also confirm the above conclusion, On inicrcropping trials, onc Ph.D. thesis work is under
progress.

3. Crop/Varictal performance

This project was initiated in 1989. In a rainfed rarming system, sclection of cultivars/varictics, is a
very important critcrion. With Lhis in view, released hybrids and imp Tcctions suiled 1o difT
management praclices were studicd so 1hal a good variclal recommendation with a sct package of practices
could be cvolved. Some results have already been achicved. For upland siluation, two varictics of maize, one
varicty of groundnul and onc varicty of pigeonpea have boen found well suited in the region. A few shon
duration rice and pulses demonstrated higher land and walcr ulilization polential when grown as intercropped

p with long duration oncs. Kulthi (minor pulsc) and niger (oilsced) can be cultivaled as follow up
autumn crops afler harvesting of short duration ricc or maizc on'mid-upland situation. Julc as a sced crap on
marginal croded lands, offers scope of its i i Grain h and wingedb the wo

unconvenional protein rich crops, have shown Lheir cnormous -polential in relation to productivity in this
region. On totally croded rocky upland situation, Sisso (imber) and Cashewnut have shown their potential.
Further studics on Lhese lincs are in progress. This year cmphasis has been made (o find potendals of
introduccd crops and varietics on the basis of sustainable produclivity under varying rainfed condition on
croded soil.

4 Work on Palmae
The project was initiated in 1984 85 with mc :nm lo study the various aspects of the members of the
family Palmac. The sludy d logy. Noral biology, development of
dosp in fruits, csti of producli n of phlocm sap and its minerals and other nutrients, ccology and

conscrvation. Inleresting results were obtained from this study. Intcral and external structures of leaves, stems
and rools of sccdlings and adult palms showed signifi differences. Devel ! study of stomata and
trichomes of leaves of four specics of palms were sludicd for the first time. A positive corrclation was
cstablished between the length-width ratio and specialization index based on cnd watl characleristics of vessel
clements of roots. A study on Lhe cffect of phyliotaxy on leaf cpidermal characleristics revealed that right
spiraled Arcca palms posscss higher statistically significant numbcr of stomata than the lel spiraled palms. (n
another study on the phlocm sap-flow on sugar-yiclding wild date palm Phocnix sylvesuis, i is revealed (hat
about 35 kg of palm japgery can be oblained per tree, per scason. The valuc of the jaggery per heclare per year
was cslimaled to be Rs.133980.00. Further study on the devel of stomala, tri . floral biology,
crology and conscrvation of different palms is under progress.

S, Introduction of Oil Palm and high yiclding coconut cultivars in the Sunderbans arca of West Bengal

The project was initiated in 1986 in collaboration with the Dy of Agriculture, Government of
West Bengal, with the objectives finding out of the possibilily of introduction of oil palm and to select the
most high yiclding coconut cultivars among the well known variclics from Kerala, suitable in the Sundarbans
arca. The oil palms (‘Tenera® varicty) established well and slarted flowering at the age of four years, but
stability in fruit yicld has not yel been reached. Growth data in respect of number of leaves, height and girth of
C-‘lCh plant, and number of male and I'cmalc inflorescences arc being collected at regular intervals. For coconut

1 ion, cight culti were subjecied to ficld Irials, oul of which five arc tall and Lhree arc dwarl variclics.

Most of these cuitivars were collected from CPCRI. Kasaragod, Kerala. The dwarf cullivars slaried flowering
al aboul four ycars of age, and some tall cultivars a1 the age of seven years. Regular growth dala collection and
application of recommended dose of fertilizers are being continucd,

6. Eco-floristic and ical i ions on

" of Sundarb.

The project was initiated in 1989, with an aticmpt lo preparc a comprehensive account of (he
g plants of Sundarb with respect to their Qoristic survcy, morphology of sced and scedling,
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anatomy of leaf, stem and root, and palynology (owards ding of their \ation in e and
clucidation of the taxa. The results obtained so far indicate some imp: ical iarities soch 2
presence of colourless walcr storage lissue at different level of mesophyl!, short u-achmds at the vein endiog
sclercids of various shapes, salt glands, and absence of sclerotic vascular bundle sheath. These features may be
interpreted as adaplation (o climate and habitat. Vessel clements of mangrove woods are mostly with simple

perforation platcs except in the members of the family Rhizophoraccae. Definite annual growth rings of woad

are absenl in g Pollen phology of B reveals a b blage of poli
h Socds of di gr show four pall.cms of germination. During this year, wood and kaf
samples of diflc 1l from Bhi grove forest of Orissa are being anatomically

studied and compared wn.h the samples of some specics from Sundarbans. This may reveal some anatomicl
variation duc lo differcnt ecological conditions. One stafl member of the unit has submitted Ph.D. thesis on the
basis of work carried out in this project.

Subsistence farming studics of Bihar platcau region

project was initiated in 1993. Bihar platcau is ch ised by undulated low reientive,
nutricnt dcﬁclem and hlg,hly cmded acid lawnuc soil where subsistent farming system under rainfed condition
is & general ph ding of the villagers' choice of crops and cropping system x
also their perception of devel am some i isites before transfer of technologies to resource
poor rarmcrs Studics which hzvc already been made, rcvcal that more uniform rainfall distribulion occurs o
forest arcas with less variation in total quantum. Farmers have own perception of resources and they use low
land for their traditional systems of cultivation, Short duration paddy variclies are in great demand for medium
land cultivalion. Moisture retention pattern suggests enormous potential of medium land for rainfed sequence
cropping. Agriculture in this area is based only on food crops which is unsustainablc and should be
supplemented with food, fodder and fuel based ‘sysiems. This year the household data collected for the siudy
will be analysed statistically. One Ph.d. thesis will be submitted on this work.

8. Weed crop interaction

This project was initiated in 1993 with the aim to study types of weeds, their interaction with e
crops, and to cvolve a composite system o control weed problems in the upland soil conditions of Bitar
platcau. Resulls oblained so far on di trials of i pping such as, paddy with blackgram, and wheal
with b ] indi that i ps could supp the weed iderably without diminshing the
principal crop yiclds. Medicago sp., a leguminous weed of winter scason which was allowed to grow along
with wheat, suppressed all other weeds. The yield of wheat remained unchanged. Further work is in progres.

9. Food grain damage by rodents

This is a new project, Initiated in Apnl 1995. Rodents are one of the most important biological agents
causing iderable losses of agri particularly food grains. Data on cstimation of losses from
different Government and non-Governmcnlal organisations arc highly variable, ranging from 2.4% lo 42%
Considering these widcly variable dala, it is contemplated to attempt reliable quantification of yicld loss of
paddy due to rodent. The project work {8 divided into two parts :

a) Estimation of food grain losses - Thls work will be extended both in Kharif and Rabi scason, and
b) Rodent population study, where 'Lincoln Index’ method will be applied.

Some data have already been collected on damage of paddy clusters in the fleld with the objective i
study the affinity to rice varictics, if any, by rodents. Work in this linc is in progress this year..
Externally funded project

Livelihood sustainability in Eastern platcau region : Cropping strategics, Knowledge Systems sad
Environmental Stress

This project, funded by University of Bast Anglia, U.K., has been initiated in November, 1994. This
long term praject is to be lly. fi d by tho itution, First phase of the work, has been completd
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in March, 1996. This phasc atiempted to study the decision making of in degraded
platcau arcas. Field sites were in Giridih and Birbhum districts of Bihar and Wesl Bengal respectively.
Approach is to make micro level study of the resources and their utilization pattern as affected by caste,
cthnicity and gender as also tocal institutional palicen. Ficld survey is complcted and now data arc being
analysed. We hope 1o submit the report of the first phasc within this financial ycar.

Anthropometry and Human Genelles Unit

Faculty mcmbers of AHGU arc cngaged in active rescarch in differcnt arcas of Biological
Anthropology and Human Genetics. The details arc as (ollows :

Projects 1-5 arc being conducted within the gencral framework of the Human Adaptability
Programme,

1. Health Status and Labour Productivity

In developing countrics, people poorly aided by modern technology, are often required to perform
hard and profonged physical labour in order (o fulfil the basic needs for survival, ¢.g., food, shelier, etc.
Therefore, manpower scrves as an imp: factor in produclion and sub ly in creating favourable
living conditions. It is intuitively understood that health swlus plays an nmponant rolc in determining labour
output and these refationships have been also revealed from the studies conducted outside India. The studics on
these relationships arc scanty in the Indizin subcontinent. In view of hese, the present project was undertaken
among the Oraon agricultural labourers to find out such relationship, if any.

Very small amount of demographic data have been analysed, which suggst that both fertility and
mortality arc lower in case of Oraon agricultural labourcrs compared lo Oraon tea garden labourcrs of Lhe
similar geographical arca, and anthropometric data suggesl a poor health condition of the agricultural mate
labourers comparcd to male tea garden labourer, bul the picture is rcverse in case of female Oraon labourer.

Systematic studics of health status and labour productivity i in different occupauona]/clhmc groups

could be utilized and linked with many health related studics, involving the biol

conscquences and determinants of individual and population hcalth status. These data also oould be utilized for
the p ial success of population specific ic and health p

2. Effects of Micro-Environmental Faclors

The study aims at studying the cffect of microcnvironmental factors, c.g spatial/physical
environmental, cconomic, social. ethnic, etc. on health and nutrition rclated traits. These are all planned to be
studicd from the human adaptationa! point of vicw.

Systematic studics on the effect of microcnvironmental factors on health and nutrition related
paramcters arc meagre. The prescnl sludy would be useful for organising and planning of different health and
nutritional programmes.

3. Women's Stidics : Heallth and Well-being of the Child, Adull and the Elderly

The present project intends (o cvalvale the health status of females in their three phases of life, c.g.
preworking age, prime-working age and post-working age. Work among the preworking age group could not
be started yet. Data are being odHecled from prime and post-working age groups. A considcrable amount of
data have been coflected from the post-working age group of women engaged as college teachers in Calcutta.
This group has been divided into two broad age categorics - onc belween 50-60 years while the other above 60
years (age 60 being the age of relirement has been Laken as the cut off point).

The anxicty scores of these womcn have no corrclation with their ages, years of work and number of
child(ren).
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4. A study on the Determinants of Fertility and Mortality in an Urban Seiling

The averall hygienic condition is beltcr among the Hindus compared (o the Mustims. The study also
shows Lhal institutiona! birth is more among the Hindus than the Muslims. Home delivery is very high among
the Muslims. Traditional birth (Dai) arc Hindus and are cngaged by both the communities.

The mr-bomc. walcr—bomc and othcr infectious discases like measies, chicken pox, dysenicry,
malaria, lubercul are in both the communities especially among the Muslims. The
allopathic treatment ns the usual practice but occasionally homeopathic and ayurvedic Lreatments are also
sought. Supcrnatural belief regarding discasé and folk treatment are also found among both the communilis
especially among the older folks.

Immunization and periodical health chock-up casts are more among the Hindus than among the
Mustims. About 20% of the children are solely breastfed upto 25 months. Supplementary foods arc jnitiated
from six to thirtecn or above months, Acoeptance of modern family planning metheds is higher amang the
Hindus than the Musllms The Musllms are in favour of traditional (natural) methods of F.P. like rhythm,
ooitus i ptus, p herbs, ete.

The Muslim parents are not careful about their children (child neglect). The averall status of women
is low in the Muslim than the Hindus and that practically the Muslim women have no role in decision*making
cven in the matter of her own reproductive life.

The health secking behaviour between (he Hindus and Muslims is different which affects the

morbidity pattern. In general, both the communities arc reluctant about uu'liz.ing the avaijable bealth

ilities (like g hospital) duc to the neglig: and lack of sy y on the part of the

gavcmment docmrs and the unavailability of medicinc in the government hospital. Thc uvcmll surrounding is
very unhygicaic and polluted. O ing is thc main problem which affects morbidity.

S. Modernization and Health in the Sikkim Himalaya

The objective of the pmject, lmualed in 1995-96, is 10 ine the relati between individual
demity and health ch d in terms of sclecled measures of observed and self-perceived
morbidity) among the Bhutias, a tribal population of Sikkim.

It is cnvisaged that a systematic study aimed at detecting soci ic and other |
factors associated with modernization that affect health/morbidity ch istics of individuals belonging loa
tribal community exposcd o varying degrecs of ization, may help forinulate appropriate and realistic
community health programmes.

6. Genetics of Dermal Ridges

The mh in the area of dermatoglyphics (toe, sole. finger and palm) mainly involves bilaleral

Y and fl g) and pattcrn of inheritance. The study aims to cvaluate : (1) Gesctic
and family inher p of toe and sole in addition to finger and palm; (2) Genetic
and ph i i ip bel toc and finger, sole and palm as well as between characiers

within the palmar and planl:u dcnnaloglyplucs (3) Ethnic and sex variation wnhm and belween ‘population
gmups as well as in genetic disorders and on lwms (4) Examine asymmetry of some bilateral anthropomeinc
ions and their iation with d lyph y.

1 Growth study of (he Bengali Children

Analysns of Body mass Index (BMI) data of thc Bengali boys have been undertaken to s

p hanges during the period of growth, correlations with a number of measures of body

compoasition (uppct arca muscle and fat areas) and with the measures of shapc and indiccs that are hardly
available for any Indian population so far.

Reanalysis of family data of anthropomelrics have been partly completed.
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8. Genctics of Complex Traits

Genetic analysis of complex diseases has been Lhe major focal theme of the rescarch. By carrying out
stalistical analysis of data on pedigrecs, we were able (o provide further support to a multilocus recessive model
for vililigo that was carlier proposed by us.

Studics werc initiated to idenlify and to estimate the nature and extent of cpistalic intcractions among

loci in the beta-globin genc cluster. For this purpose, a moll genctics lab 'y has been i and
standardized. Blood samples were collected (rom families residing in a geographical with a high p of
the sickle-celt genc. Analyses of the blood samples (h logy, red cell morphology and PCR analysis) have
been completed.

9. Human Ecology

(i) The changing patterns of resouree use and its cultural and biological implications arc being sludicd
among a Kuki tribe called Gangte, who are currently living in the hills of Manipur and are undergoing rapid
transition from shifling cultivators to the urbanized mode of subsisicnce.

The results obtained so far suggest general imp! in the ic situation and literacy and
reduction in child monality. A Lrend of decline in the availability of biological and i in
admixturc with non-Gangtes is also apparcnt.

Statistical analyses of different data scls collected carlicr are being pursued. As part of this, we have
so far synthcsized all-india data on (1) the inbreeding effects on reproductive outcome, and (2) finger ridge
courtt variation of the Indian population. We have also analysed (1) genclic differences between migrant
populations and their parental counterparts, (2) cffoct of life styles on blood pressurc variation, and (3)
des yphic and hrop ic alfinitics of some local clusters of populations, in the light of

hnohistorical and g il bk d

4 -

10. Population Structurc and Humaa Variation

Human impacl on biodiversity, interface between forest dwelling itics and forest

1. Genetic Epidemiology of Rheumatoid Arthritis

A family survey in Nadia District has been completed. Clinical tests and blood investigations have
also been completed.

12 Human Population Variation

A few rare variants have been observed in Lhe [lollowing systems - G6PD (slow), 6PGD, AK, , PGM,
and MDH.

13. Epidemiological and Clinical Studies

Epidemiological profilc dala on Diabeles have been collected through family studics on Bengali
Hindu population by cnumcrating the number of persons belonging to a Municipal Corporation/Panchyal
Wards in threc habitats : Rural (471 familics), Industrial (487 familics) and Urban (561 familics). Analyscs of
primary data and confirmation of discasc status arc in progress.

Surgically incised organs - Appendix. Gall Bladder and Hernial Sac collected on Hindu Bengali
individuals have been analysed to study histopathological and ical changes.
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Biochemistry Unit

1. Cancer Chemoprevention : An Approach Towards Cancer Control
Following projects arc ongoing on Uterinc Cervix Cancer Prevention,

(a) A highly scnsitive and specilic antibody against folic acid has been obtained by coupling folic Acid
with E-amino caproic acid modificd bovine Serum Albumin. Using this antibody art ELISA mcthod for
multivitamins formulation and for human scrum have been developed. Scrum from various cancer and
precancerous subjects arc under investigation.

(b) A casc control study was pcrformcd in order 1o assess whether folic acid levels Rave any
significance under the pathological condi of mali . Cases (M) with cstablished malignancies (mafes
and fcm1lcs) and two groups of controls, normal controls (N) with no known history of ailments including

, and Ii control (NM) with no known history of malignancics, bul with other ailments
were sclected. The study indicates that a ratio of folic acid 1o lotai folate may have the polcntial (0 serve asan

1 d

aid for the of a pathoph gic ¢ ion such as cancer.

(c) The tissue culturc laboratory has just be¢n completed and the cell culture refated work has begun,

2. Mechani of Resi ¢ to Oxidative Stress 1n Cultured Chinese Hamster V79 Cells

The involvement of oxidative stress in various discascs such as cancers, aging and other degenerative
discascs has been well cstablished. The mechanism of action for this is investigated by various groups of
investigtors. The present programme is exploring various oxidative stresses using a model ccll culture system.

A methotriexate (MTX) resistant cell-line M5 was initially isolaled by exposure of V79 cels to UV
light and subscquent sclection of MTX. This cell linc showed simifar phenotypic response (resistence) lowards
oxidative sress (challenge by H* O and or gamma rays) as the parental V79 cells in which low dose of H' 0°
induced repair function was operative.

The present proposal aims at characterization of the radic/oxidanl resi phenotype of both the V79
and M5 cclls with respect to (he role of glutathione and glutathionc - metabolizing enzymes at the biochemicl
and genclic level. Spccml cmphasis will be given on explonng the role(s) of apoptosis (programmed cell death)
in the mediation of to oxidalive stress (s) in V79 cells and how is it affected by modification of the
glutathionc cascade at the molccular level.

3. In Phasc [] of the genetic cpidemiology of blood p study (in collaboration with AHGU) dielary
and other cpidemiologic survey work has been staried on Manwari familics along with biochemical parameters
(as in phasc 1). The criteria for sclection of family is that (here should be at least onc hypertensive paucal
(proband) in the family. During past year dictary and biochemical estimation of blood sugar, serum-urea and
total cholesterol, lipid fractions were done on 500 subjects. Special nutntional data on cach subJect including
family has been started currently. These will be utilized in order to find out whether any dietary risk-factor(s)
can influcnce the development of hyperiension.

4, Analysis of buccal mucosal cpithclial cells from pan and khaini uscrs focussed that the froquencies of
karyolytic, pycnolic and mic leated cells were d in 55-60 subjects during the year. A nelatveh
higher incidence of (he above indicators have been noted amongst the ‘Khaini' users along with local ulceration

d 10 the "pan’ ch Occasional ap, of these abnormalilies were nolieed in control samples.

P

5. A collaborative project has been initiated with Bengal Velernary college, Kalyani, on explonng te
non-volalile and volatile phcromones and their tiptd fixativcs, if any, in the vaginal sccretion of goals.

The primary aim of the present phasc of the ongoing project on chemical communication of big cats 1s
to investigate the chemical nature of Marking Fluid (M), (he putative source of pheromone of Chocuh
(Asinonyx jubatus). Samples were collected from Africat foundation, Otjiwarongo Farm, Nanmibia. Compansu
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of chemical constitutents has been mado between the (wo mammals (chectah and iger - Panthera tigris tigris)
belonging to two different genera. Evolutionary significance is being analysed dependiog on the above
findings.

Embryology Unit

The Unit has been cagaged in carrying out the following ongoing projects.

1, Mathcmatical and stochastic modelling of ccllular growth, di iation and h is during
cmbryonic develop and

Mechanism of patiern ion and 1 of ordered structure through
sclf-organisation has been funhct sludwd wuh special cmphasls on the analysis of spatial structurc and
spatially variable of is have becn further investigated with the
help of rcaction-diffusion mnlhcmaucal and slochasuc models by introducing the idea of acti and
inhibitor of ccllular growth as well as contact cell inhibition of mitosis. Ni ical and analysis of

the non lincar mathematical models with or without time dclay arc in progress. Two studenls have obtained
their Ph.D. degrees under the supervision of the project Icader Prof, P.K. Tapaswi,

2. L i ion - a mathematical study of agri | ecology

Allclopathic interaction through root cxudales (RE) of differcat varictics of rice and wheat and
between different crops has been 1nv(5ugalod Study of the composilion and propertics of the allclopathic
agents in RE such as pt ids and faity acid detected carlice has been further pursued
with the help of GLC, UV specuomcmc and MS analysis. The allclopathic effects of certain weeds, plants and
fruit pulp have also been investigated. A mathematical model of nutrient diffusion through soil and its ¢[Tects
on the growth of scasonal plants has been proposcd. Two sludents are doing PhD. in this project under the
supervision of the project leader, Prof. P.K. Tapaswi.

3. Mathcmatical and computer modclling of the ccllular and molecular details of how the animal's
cmbryonic body plan is established.

Model based studics of embryonic development have suggested that (i) any existing pattern wilhin the
cmbryo can be altered by imposing the pre-assigned gradient; (if) Lhcrc cxxsls two gradicnis namely, (a)
morphagen gradient in the form of ion and (b) the p d gradicnt in the form of signal.
During development gradient (a) will vanish, implying that there is no aced of positional information after
gelling a final patiern but gradicnt (b) continucs to cxist which implics that the latler is responsible for farge
scale/global pathway for the future development of the embryo. Some works have also been done on the
functional and structural aspects of amino-acyl t RNA [rom a physical point of view.

4. Mathematical cpidemiology

Matl ical and stochastic models of J halitics, measles and different vecior borne
diserases have been further studied wilh special refc to 1 jon and spatial spread. The
susceplible-infecied-recovered (SIRS) models with i ity boosted by subclinical i jon have been further
explored. Host parasitc modcls have been further improved by considering the immunity rendered by infection
with itcs and i i d. An SEIR ( ible exposed infecled recovered) model of measles has been

proposed and analyzed in the context of a casc study.

5. Diffusional effects on two or more i ing specics in ity coology
The importance of diffcrential specics mobilily by id and
hetcrogeneity has been taken care of. by considering an ccological model for predator-prey specics in which the
dispersal ratc is space dependent throughout the domain, it has been shown that for any such system there
cxisls a uniquc scalar function C(X). Diffcrent values of C(X) in different space regions result in the
aof simul ns within (he domain that may well be mutually in sharp contrasl. The
l‘sscnual role of C(X) on the slability aspects of a gencral lwo-component sysiem has been investigated. In fact,
C(X) may be taken (o characlerisc any large scalc bly of diffcrential sub Tho cffect of seasonal
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fluctuation in prey-predalor system has also been investigated. By using Floquet theory, e have shown tha
variable diffusivity in prey-predator system makes the sysicm more stable than rendered by constant diffusivity,

Leaf Protein Research Unit
Work has been pursucd onthe following aspects :

1 Th hemical, bi ical and itional analysis of water weeds {1 was indicated that a few
specics could bc used directly as vegetables while some others could be cxploited for leaf proten extraction
Extracted protein was cvaluated by rat experiments. A combination with wheat flour proved (o be balanced
enough to givc results of 2.1 Lo 2.2 PER valucs in comparison (o 2.4 by cascin. Aqualic planls also proved (o be
efficicnt uptakers of sutricnts from water bodics. These results are forming a base for planning futuristic
studies.

2. Similarly, trec lcaves were studied with the thematic base being 1o make them worthy as a feed source.

Reduction in toxicity in fibrous fraction, as the main product, was of the promary concern. Exlracied proteia

being the byproduct - because protein content and extractibility were lower than crop plants - was assessed in

chick assays. 25% of a basal prolcin i.c. soya protein was replaced successfully. Conversion of protein to body

w:lgh( at 40% was very interesting. Fibrous portion could replace 50% of bovine feed successfully. Thorough
h and bioch ) analysis of fibre was donc.

3. In sugarbeet, optimum fertilizers were worked out (N in the range of 120-140 kg/ha and k at/around
100 kg/ha). Paitern of reduction in percent of sugar with advance of hamsung time was checked by k
fertiliser. 12-12.5 tha yicld of sugar was achieved. Work on technal ] aspects exploiting solid phase
fermentation to achicve good quantitics of cthanol and pectin has been done. Experiments to acmcvc cfficiency
in recovery percent of ethanol and charactrization of pectin arc currently going on.

A significant amount of good quality protcin was extracted from the crops. Economic feasiblities with
maximum cad products will help to sct the sirategy of exploiting the real poteatial of the crop.

4. In lab o land programme - aoccplablhry for mblcls or pawdcr form, incorporation in recipes at 56%
was sludied. 90% bility was achi by d igning p ypes at w.llagc leved m
demonstraied. Two long term fecding trials laoed with litcracy, h i d
Economics of production at rural base for each fraction and the lu:l\nnlog asa wl\ole are undu smdy

5. Lignoccllulosic jute wastes, viz. leaves, stick and caddis generated in large quantities from jot
cultivation and industry were uscd as sub ly and in admi with rice straw in 1:1 ratio for
production of edible mushroom Pleurotus sajor caju. W}ulc growth of mushroom mycclia were hindercd on jute
lcaves, jute slick and caddis scparatcly and as mixed sublrates with rice straw were found to produce the
mushroom in good yicld. Usc of fibrous by-product lefl afler leaf protcin production as well as some crop
residucs in preparation of medium densily particle board is in progress. The intercsling feature noted aboul the
physical and mechanical propertics of the preparcd boards from lignoceltulosics is that no cffect of method of
preparation (UF and In situ method) was found as also on the propertics of prepared particle boards except on
physuz] propertics like moisturc oonlcm and absorption of water on volume basis (after 2 hours) aad

ly like tensile gth perpendicular to surface.

prop

6. 100 soil samples from different alluvial zoncs were d for prosp p lylic (gelatin
liquefaction) and lipolytic (olive oil hydrolysing) microbe. Far proper identification cullural studics are going
on (utilisation of sugar and nitrogen source). A number of physical chemical and structural propenties of
coastal alluvial soil have been studied.

Social Scicnces Division
The Social Sci Division includes the following units : Ex i h Unit,
Analysis Unit, Planning Unit, Populations Studies Unit, Linguistic R h Unil, Psych ic R h and
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Scrvices Unit and Sociological Rescarch Unit. The Economic Analysis Unit is located at Bangalore, (he
Planning Unil is localed at Dethi, while the remaiming five units are located at Caleutta. Facully members of
this Division were cngaged in teaching and training actwvities al various levels, including Ph.D. supervision.
The rescarch work donc in these unils during the year under review is described below.

Economic Rescarch Unit

The rescarch work done during the ycar under review covered, broadly speaking, diflferent arcas of
theoretical and applied cconomics and cconometrics. Some of the major areas in which rescarches were donc
arc given below |

1 Economic development and macro-economic policy in India : Somc analytical works in this arca
have been completed. These include issues 1n financial liberalization, role of money, credit and government
finance, budgcetary policies ctc, Studics on the patterns of inter-regional development tn India, growth of
service sector in India during the period 1960-90 were also undertaken during this year.

2. Economic Theory : Rescarch works on various arcas 1n cconomic Lheory are being donc over Lhe last
few ycars. Mcatioh may, in particular, bc madc of cconomic efficicncy, welfare cconomies and industrial
COONOMICS.

3. Intcrnational tradc : Rescarches are being carried out to examine the effect of forcign investment in
output and employment in a developing countsy like India where the size of (he domestic market is large.
Some studics on the cffect of protection on cxports have also been done. These are being further investigated.
Mcntion may be made of another study which focuses on co-operative and non-cooperative R and D behavious
of competing firms as also of joint ventures.

4. Agricullural ics : The exi of several interlinked (such as ticd wage, share of
output, inferest rate ctc, which arc ded with the incidence of private credit market in the rural arcas) as tic
dominant fcature of the Indian agmrlin cconomy is very well-known. Furthermore, these paramecters very often
alter the margunalist principle of allocauon of inputs in the farmer's deciston-making process. Some

theoretical attempts lo idently somc of thesc paramciers and to analyse therr mutual interactions witlua a
broader framework of firm cfficiency study have been made dunng (he year. Angther study focuses on the

rclationship b the agricultural price lity and market arrival scasanality of wheat and nee.
5. Econometric Mcthods : Some of the topics on which research in cconometric methods were done arc
(a) hypotl testing in gular cascs, (b) autoregressive conditional heteroscedastic (ARCH) madel,

ARCH-M model, ARCH-M and Box-Cox transformation, and (c) contegration.

6. Studics on consumer behaviour and level of living © The hodalogical study on e cstimation of
Enge! clasticitics of clothing and other itcms bascd on NSS 38th round hauschold budget data was continued
during the ycar. Interesting results were obtatned by applying instrumental vanable method of csumaiton to
last month dala with a view to overcaniing the difficultics ansing due to seasonalily and other transitary
influences.

As a part of the rescarch project on stralegics and financing for human development sponsored by the
Goverment of India and UNDP, somc faculty members had (aken up a project cntitled “Employment, level of
living and ulilisation of public distribution #ysictn”. The project was completed during the period under review
and the report was duly submiticd.

Work on studying Lhc tronds in the exient of incquality, poverty, agricultural growth, rural-urban
dispanty in the level of living in India, absolute lcvel of living, poverty and deprivation continued duing the
year.

2. Other cconometric applications : Some of the arcas in which researches were done relate to (a)
measurcment of child cost, cquivalent scales cic.. (b) optimal commodily laxation, (c) cmployment
i inly, (d) ic demand analysis and (c) causality belween social development and

cconomuc growth.
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The unit is actively cnpaged in rescarch on Growth, Variability and Stability of ccreal crop yiclds in
India, Baycsian Analysis of Forccasting, Monctary Policy in India, Mcasurement of Povety, Trade
Liberalization and Game Theory. The major topics of rescarch were :

1. Agri 1 Trade Lil ization Sf ics : Growth, Welfare and Large Country Effects.

2 Growth, Stabilily and Variability of agricultural crop yields in India and Andhra Pradesh.

3. Mcasurement of Poverty without a Poverty Lince,

4, Libcralization of trade in agri 1 ditics in Developing countries - Expericnce with Tea

Trade of India, Sri Lanka and Kenya.

5. Matrix Games wilth Random Pay-offs - A Curioslty cxplored.

6. New Evid; on Production Smoothing Hypoth
7. Impact of uniform priors on 1f P : A simulation study.
8. Exploratory Baycsian Analysis of Modelling incomes : A case study of ltaly.
Work on a UNDP/GOI project entitfe *Government Operations in Foodgrains : R h project on
gics and fi ing of human develop " was also carricd out.
Planning Unit (Delhi)

The Planning Unit conducts social scicnce research in both theoretical and applicd arcas. Though the
major focus i is on cconomics, olhcr arcas of social scicnces arc also covered. Theorctical work includes game
theory, p! | economics, public cconomics and financial markets. Applied work
includes studics on inflation, agriculture, restrucluring of industrics, poverty measures and banking,

Linguistic Research Unit

The Linguistic R h  Unit inued its progs of h in the areas of
Fi {/Applicd Linguistics and Computational Linguistics with special emphasis on Speech Pathalogy,
Psycholinguistics, Social Linguistics, Syntax and Text Analysis. The details are given below :
1 Quantitative Linguistics : Efforts arc on’in collaboration with Tricr University and Ruhr University,

Germany, to cxpand the research on text analysis. Attempts arc being made to dovedop a programme system for
the analysis of lexts in Indian languages. An English and German version of IRM (latgxi Results Manager) is
currently available to users. Their adaptability in the Inian context is being experimented with. Sludics are
underway to examine Lhe statistical structurc of texts and jts rcadability. Quantitative characleristics of levs 3
a whole and its relationship with text readability arc being studicd keeping in mind the polysemantic nature of
the term “lext readability”. Collaborati h is conlinuing with finguists at York University in the ara of
language attitudes from the prespective of language maintcnance. The work on Natural Language Processiog
in the Unit mainly follows e surface synlaclic theory propounded by Xoldovic and Tesaiere in contrast wib

G iscd Lexical Functional G (GLFG) (radition followed by other Indian linguists and compuicr
scicntists.
2 A of articulatory perfi ¢ in hearing impaired children.: The rel of the Kosx

classification : A sample of fity children between (he ages of 5 10 10 years with Telugu as L1 were esied 0
Hyderabad using the Kostic, Mitter (1982) test for articulatory cvaluation of Telugu spoech sounds
Preliminacy analysis showed results simitar 1o that of the Bengali subjects in that the perfornuancs af e
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subjects varied according to the group they belonged to. Obviously Group IV subjects who had a fairly good
perceptible hearing range performed better as compared to Group 1 of Group 0 subjects who have very little or
no hearing remnants at all. The age of onset of hearing loss, the criteria upon which the groups were further
sub-classified was also found to bc important as subjects with congenital hearing loss had very poor
articulation as compared to those subjects whose hearing was affected during the language acquisition period,
probably duc to scvere illness. The usclulness of (he Kostic classification in the isolation of subjects who can be
identificd with a certain group can go a long way in itoring an habllllauon for

Iy hearinm,

them. Aficr this we wil be testing a group of SO Hindi speaking g-imp hildren in order to
generalise the findings obtainced for Bengali and Telugu.

3. Comparitive Suprascgmcmals of the Slawc lndo-Aryan and Dravidian languages : The stress
patterns of 60 isolated Hindi disy words ions of long and short vowels were studied.

In order 10 analysc whether the length i.c. duration of syllables is a significant onc for the presence of stress in
Hindi words. For this study 20 subjects allnauvc Hindi spcakers were teste. The main aim here is to study the

of the of stress in dysyltabi h Similar data were collected from 20 native
Bangali spcakers to study the diffcrence m duration and frequency of similar lexical items from the two
languages in question. The dala arc being analysed. on the Visi-pitch (6087DS). The role of juncure in
coarticulation was studied in greater detail by analysing Lhe rest of the data collccted from SO Bengali speakers,
Syllable stress was also studied in detail by collecting fresh data from a larger sample size from Telugu, Tamil,
Oriya, Hindi and Bengali spcakers residing in and around Calcutta.

Population Studies Unit

The broad arcas of h of thc Unit Include d hic and cpidemiologic transition in Lndia,

development of disability statistics and i i delerminants ol‘ fentility, demography of West
Bengal, bias and sampling variability of fertilily csumalcs clc. Some of Lhe researches are described below :

1. Sub-national comparisons of disability indicators : Paltcrns and levels of disability arc studied across
four geographic regions. For the first lime a few disability indicators in the form of disability-free lifc
expectancy (DFLE) are calculated for India. DFLEs arc derived both in lerms of overall physical disability and
scparate dimensions of visual and locomotor disabililics.

2. Health and demographic transition in India : The study is being conducted to make full use of
existing sources of data o illustrate socio-dcmographic and health profiles of ageing in [ndia. While
oonslrucung models of mortality, account will bc laken of the whole process of a disease, including
P being cured, relapsi agam. progressing, and [inaily leading 10 death. Indices of mortality and

rbidity arc being d in order to d: the nanire of health transition. A pilot houschold survey on
cost of hecalth care for the peoplc aged S0 and above has also been conducted. A draft report of the study is

being prepared.

3. Socio-cconoraic determinants of achicvement of primary level students in West Bengal : In the
present study, scholastic achievements of primary scheol children at the end of class IV and their co-variates
arc examined. The two-parameler logistic model is adopled for construction of tests. According to the medel
the probadility of giving correct response to any item i by a student with skill x in the subject is given by P, (x)

= P, = 1/x), where 1y, is a binary variable denoling the item resp The ability of ince j is
by
n
x= Zauy
i=l

where u, s Lhe item response score of j in ilem i, a, is the parameter of item i estimated from the item
characleristic aurve for the present model and n is the number of ilems in (he test. The study was presented in a
“Scminar on Schoo! Qualily in India” ised by the Nati Inslilute of j Planning and
Administration, New Delhi, in 1995.

53



4. Anmﬂnyinmtheqmlityofﬂfcofﬂv&mmnunﬂlaanchnyl 1994-98 : At the instancs of

the West Bengal Classes C ission, the study was underiaken to address the issues of soclal,

educational and cconomic levels of some communitics in West Bengal., The treatment of various issoes is

historical Iytical. Besides the itative aspect of social issucs, some quantitative indicators have been
idered for an inalion of diffe jals in the quality of lifc among the groups studied. The completed

report has been submilted to the WB Ci ission for d Classcs.

s, Matcmal Montality : An ional Pérspective with problcms and Prospect : An indirect approach

is d in the analysis to find the csti of Jity ratios in the rural areas of the different

states in India When maternal mortality ratios showed some development from the rural areas of some stales
in India then others were lagging in this regard.

6. Micro Regional Statistical Surveys in India upto 1875 - An Evalmuon Dunng the Bnush rule in

India extensive surveys of various kinds werc d for ls of the
territorics which the East India C ired ¢ither by q or by ccssion The ?bJu:uw of the
project was to collect the reports of the earlicr survcys and to inc the 1! d by them to

prepars a list mentioning the year of survey, the name of the surveys, territories covered by the surveys, the
sources of the document on the survey and the statistical informatioh thrown by the surveys.

1 Cost and Economic Bencfits from Child Labour in Agricalture Sectors : This research is based on one
thousand households selected from rural areas of two districts of West Bengal. Findings from this rescarch will
throw some light on the following issues : (i) the cost of rearing a child and the economic benefits if provides
to the family as an agriculture child labour (main or marginal workers) ; (i) whether the, family size is
inversely related with the cost of rearing the child, and (iii) whether the family size is directly related 1o the
agriculture child labour (main or marginal work) becausc of economic benefits.

8. Population Dynamics of West Bengal : A rapid population growth has been the major concern of the
state of West Bengal, in particular and for all the developing countries, in general during the [ast four decades.
Thc stac ol‘ Wesl Bengal, to a less extent, has increased its industrial, and, lo a greater extent, its agricultural
p y, but no possible i could result in the p ion of living condition of the
peopld in the state bemusc of high rate of population growu\ In view of this, the components of populalion
change (fertility, mortality and migration) have been estimated because these components are dynamic in
nature. Levels and age-patterns of fertility as well as mortality have been estimated. Due to paucity of

Br data, cstimation of migration has been ignored. Furfhcrmore, NFHS data will be used to substantiate
the results obtained from census and Sample Registration System (SRS).

9. Inter State Male Migration in India : To study spatial movement of male population in India,
transition matrix of inter state male migration has been built up for 1961-81. Immobility or less mobility is the
characterising feature of Indian male population. Whatever mobility has taken place, it has been confined o
shon distance mainly. Migration has been most cffective in West Bengal, M etc. Fresh migrati
rates cither positive or negative show ncgligible cffcct on growth pattern of population at state level. In
migration corrclates highly with percentage of population, number of towns, productive capital used, wages
paid to workers,

10. Nepali Migration to West Bengal : Nepali migration to West Bengal has never assumed a stams of
large scalc cxodus at any point of time. Nepali migration constitules less than 2 percent of the total
international migration to the state. Nepali. migrants tcnd (0 cluster mainly. in Darjeeling, Jalpaigun, Calcutis
and the 24 Parganas.

1L M: 1 Mortality - An ional pective with Problems and Prospects of Indian Data :  This

study i various itions of malcmal death. A global perspective of the levels of maternal
monali:y is described notably from the most under devioped African and some South Asian countries to even
most developed region including North America and some P ies. The smdy also highlights the
dala scarcity particularly in lndxa whcm hospital based data arc not representative since the majority of
deliveries take place at homes. N lity ralios arc csti for the states of India using proportioa
of maternal deaths, crude birth and death raies usually oblained from the office of the Registrar General, India
in its various publications. The study also touches on the issucs on malnutrition, illileracy and lack af health
conciousness and many other social taboos attril for higher 171
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Psychometric Research and Services Unit
Research work done by the Unit during the year is briefly summarised below :

1. Potential Entrepreneur School Leavers : The objective of the study i ls to idenul'y polznlial enlreprencur
from among the school Jeavers. Data from Lrainces di from
different parts of West Bengal have been collected. Daln l‘mm cnm:pn:nnus. who havc small scale
manu!ac(unng urul.s‘ have also been collected. On the basis of these: lwo, an instrument for measuring
iality is being developed.

P PP

2. Motivation 0 work for Primary level workers : The objective of the study is to develop a

i irc for ing the ivation leyel of diffcrent groups of workers, Pilot study has been dosc on a
gmup of 52 clerical workers with a preliminary. questionnaire. On the basis of the pilot study the questionnaire
has been revised and data from diffcrent groups of workers arc being collected.

3. Attainment level of the Primary School Children at the cnd of class 1V, for Non-Scholastic subjects :
Data had been collected during the year 1991-92 from alf the 17 districts of West Bengal. Districiwise scruliny,
coding and scoring of answer papers arc going on.

Sociological Research Unit

The scicntific workers of SRU have bocen carrying out their internal and external research projects in
areas which have direct implications in understanding the rubric of social ion. A brief descripti
of these rescarch projects, both internal and external, arc given below,

1. A sludy of lhe process of religious conflict and convergence in West Bcngal The occasional
of reli , which was witnessed in some parnts of West Bengal in December 1992
along with other rcglons of the oounuy, requires an in-depth analysis which would iavolve explication of the
current socictal stress and strains as well as ing of the opposiles historical irends of religious conflict and
syncretism ity Bengal. The analysis would also lake inlo accounl Lhe variations which have been Jatent in the
religions sphere between the popular rural tradition of Bengal and the heterogencous usban reactions of the
colonial and lhc post colonial milicu of Calculta. The study would further include the variations oblaining
bel the dition of Bengal as a wholc and’ thosc of other pans of the country which have
historically intcracted with Bengal. The gamut of above variables arc being studicd in two different locations
in West Bengal - onc in East Calculla and the other in a rural arca of Kenduli in Birbhum district - which had
cxpcncnccd ligi i in D ber 1992 The ficld work has already started. The
based sourcc ials on the ] siluati relating 10 both the sifuations have been
collected. The study of the basic texts on different religious traditions of Bengal and their current implications
as well as the publications on the recent communal disturbances in different parts of the country have becn
taken into considcration. A paper on the syncrefist religious tradition of Bengal has been published in May
1994 in a special anthology rcleased by Government of West Bengal on the social history of Bengal. Another
paper has been published in March 1995 in Social Scicntist. A compreheasive report is going to be submitied
soon.

2. Ag iological ints of technological ad jon in subsi farming of Bihar platcau
region : This is an i h study in collaboration with Ihe Agricullural Science Unil of 1S). The arca
of sludy covers 24 villages in 5 clusters spread over 8 (eight) minicalchments of Usri water shed of the DVC.
The focus of the study is to identify the socio-cconomic relations under which the technologies arc being
operated by the praclicing farmers. Dgta on farm-sizc, producllvny mpul-oulpuL cost-benefit, labour-relauons.

land-relations, credit-relations have been already C data on al

would'be evaluated in the winter of this agri year (b D ber 1994 and March 1995) A project
report has dlready been submitted.

3. Scope and constraints of - rural women lcadership with special refe to i i

sclf-government bedics : The study intcnds to enquirc into Lhe (a) sociat profiles of rural women lmdcrslup
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and their rep ion in the Panch (b) initiation of women (o the leadership, the motivation and the
resultant process in the society; (¢) scope and constraints of plying thg lcadership rale in their families, socety,
among collcagues and other social and political institutions; (d) rolp and relationship with the male-leadeny
and their fellow women; (e) question of their gender role in lcadership; (f) sense of achi of women folk
in the community and socicty for having leaders from among themseltves; and, (g) level of conciousness anf
exposure as well as performance of women in leadership position. For a pre-pilot survey, Gram Panchayats of
two districts of West Bengal, namely Midnaporc and Birbhum, have been selected. Midnapore was chosn
because this district has a unique feature vu_ Ilcrc a Gram Panghayal is run exclusively by the women
(Kulthikiri Gram Panch under Jh ision). The other district Birbhum was sclecied since 3
long personal rescarch experience was gained previously in the villages under Md. Bazar Block. Thus Sankrai)
Block of Midnapore and Md. Bazar Block of Birbhum have been earmarked for the survey. Data Collectian is
underway.

4. Chamars and Santhals of Giridih : In Bihar, Chamars and Santhals are oumecrous among all
scheduled castes and all scheduled tribes, nspecuwly, and they are distributed throughout the State. Besides, it
is generally assumed that the impact of i and i isation is affected by change, as also by
emergenee of new type of occupations within umbral zonce of such process. Hence, it is expected that Chamar
and Santhals will be more influenced by such process, since they have very little to lose by way of social
prestige in whatever occupation they engage themselves, being placed in lower rung of the social hierarchy,
Data collection is going to be completed soon.

5. Evaluation of Rainfed Farming Project (RFP) : Thc pm)e:l was sponsored by the Overseas
Development Administration (ODA), UK., and impk d by Hindusthan Fenilizer C ion L
(HFCL) in consultation with the Overscas Development Group (ODG) of lhc Ulm'mlly Of FAS\ Anglia,
Norwich, U.K. with the objective to explore the possibilitics of low cost i g pmeni,
under rainfed conditions using hm\ers own resources. The project is syst lutive, farmer

with poverty focus and lised not as a blucprin, but as a process. It was nmplcmcnwd iné dm.mso(
cast Indian platcau region in West Bengal, Bihar and Orissa. Requested by ODA and HFCL, a
inter-disciplinary team of 18I underiook a Base Line Survey in 1989-90 and subsequently carried out anmal
Evaluation Surveys and submilted (he reports, to HFCL and ODA.

6. Evaluation of Total Literacy Campaign (TLC) in-Calcutta Metropolitan District : Calculta Municipal
Corporation has decided to undertake a programme of TLC in Calcutta. For this purposc it requested SRU o
provide its expertise for a Basc Linc Assessment and work out a progr of ion of the
project in order to monitor and raise the efficieacy of TLC.

kA Baseline Assessment Study of DPEP in Wm Bcngal For the purpose of District Primary Education
Planning (DPEP) in five districts (B: Bi idabad, South 24-] Parganas and Coochbehar) of
West Bengal, a Base Line Assessment of leaming, P ion and was amoog
students of class II and class IV in randomly sclected schools in each of Lhese dxstncis Al the request of
Government of West Bengal and ODA, UK, ISI trained sclected school teachers for this field survey,
supervised their work and analysed the data. A rcport was prepared and ilted to the G and
ODA. In continuation of this report further requcsts were made to do in depth studies on retention of lcaming
and dropping out of girl siudents as well as tribal students and students of minority groups in primary schools.
A report based on the ﬁnd.mgs of Birbhum districl has been submitied coveing female students and ST
d Report on mi dents and SC students will be submitted later.

8. An enquiry into the quality of lifc of five communities in sclected districts of rural West Beagal :
1994 95 : Al the instancc of the West Bengal Commmnon for Backward Classes, a study on e

ditions of five itics viz., Sadgope, Saha, Tili and Baishnab Adhikai
was laken up (o measurc and ldcnufy the dcgmc onhcu social backwardness, The study was carried out in lbe
rural arcas of Howrah, Hooghly, Nadia and 24 Parganas districts. Seveal indicators -

both qualitative and quantitative were used in this study to identify the refative social position of the individual
communities. A report based on the results of the survey has been prepared and sont to the West Beagl
Comumission for Backward Classes in October 1995.

9. Survey of the possibilities and problems of small industrics in Birbhum district : Wost Bengal Smal
Industrics Corporation, Government of West Bengal, has funded this project The underlying rationale of th
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project is that overwhelming majority of rural population in West Bengal depends on land for subsistence.
Implementation of land reforms including registration of rights of share croppers and minimum wages for
Iabourers is cxpected to raisc the level of income of specially the rural poor which, in turn, is quite likely lo
raisc demand for various goods for consumption. It is also possible that in some cascs surplus will be saved and
invested in various cnierpriscs, In short, conditions for cxpansion of market demand and local investment of
these demands are created. However, it may also happen that big ises located clsewhere arc cap

the newly created market. The objecuw of the project is to explore facts regarding what is actually happcmng
and assess Lhe possibilitics of cmp g local P ip to become cconomically viable. The study al
presenl undertaken in Birbhum district, \Vl" be considered as a model which can be replicaled in other districts
of West Bengal.

10. In-depth Studics on the levels of D p of Scheduled C; h Tribes : Being sponsored
by the Minisiry of Welfare, Government of India. his study secks Lo assess the present levels of development
among the Scheduled Castes and Schcdul('d Tribes of the Birbhum district by collecting varictics of
information on objeclive and percepl i in order to develop appropna(c development indicalors. The
main aim of the study, I\owcvcr is (o cvolve appropralte social and of P for the
purpose of cvaluating the development performance meant for the weaker sections of the Indian Socicly and
also to study Lhe differences within the wcakcr scctions and between weaker and the other sections. The study
has adoptcd a design based upon li hnique with mului-stage deep stratification. In order to
be adequatcly representative, Lhe study has bocn supplcmcnlod by special studics of SC/ST communitics in
Midnapore, Purulia and Coochbehar districts. The survey of SC/ST houscholds in 70 sample villages of 8

blocks is over.

1IN Guidanoc and consultancy services in data processing : Since 1988, the SRU has undcrtaken a

"Gui and | services in data processing’ under the auspices of Indian Council of
Socna] Science Rescarch (ICSSR), New Delhi. The facully staiT of SRU have been providing guidance 1o Ph.D.
scholars from differenl universitics in casiern India. Scrvices have been provided (o scholars of various
universities of Orissa, Bihar and West Bengal.

Academic activitics of Giridih Branch of Sociolopical Research Uni

In the context of the broad theme of social Iransformalion, SRU since [958 has been ciectively
pursuing in Giridili research projects concerning the prob! of ion, migration, di ions of
integration in rural lifc, intcr-caste and inter-class rclnuonship in Giridih and surrounding villages, controllcd

of fertility, application of Mahalanobis’s D' 1o social scicnce data on intergroup relations,

ppraisal of houschold stocks of h fl and hi dc prod m the villages, cxplorauon in Palamau
arca 1o measure the impact of developmental plans on the rural p p of work
and agro-sociological collaborative study on rainfcd farming. Sonu: ol' these investigations were taken up solcly
by SRU as TAC-DCSW approved projetts; some ofhers were recently carried oul in collaboration with the
Agricullural Scicnce Unit, while a few other projects were funded by i exlernal i by
ISI and Government of India. A special inilialive has been recently taken to begin the task ol' compu(cr
processing of the huge socio-cconomic data collected and stored in Giridih since the days of pioncering ficld
surveys of Professor Ramkrishna Mukherjez, involving morc than onc lakh filled-in questionnaire schedules.
This Lask was reccommended by the IS! Council's commitiee on Giridih branch of SRU which was unanimously

accepted by the 181 Council.

Statistical Quality Conirol'and Opcrations Rescarch Division

The Division continucd its activities in the following arcas :

1 D of professionall, p pecialists in Quality Control, Rellability and Operations
Rescarch (QCR & OR).
2. parting inplant iation and technical training in QCR & OR for different levels of personnel.
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Undertaking project studics and scrvice assignments.

Promoting the usc of itative tools and adoption of modem ds of Quality M:

Undenaking theorctical and applied research in the relevant ficlds.
Special aclivities pursucd by the Division included :
Dr. Genichi Taguchi, Falhc( of Quahty incering visited head q at Calcutta, Bangalore and

TISCO, Jamshed i covering 701 persons. Two onc day symposium on Qualily
Engineering were conducted; one at Calculta and another at Bangalore and 160 persons atteaded.

The message of his talks and seminars werc :
Indian industries need Quality Engineering methods much more than developed-countries.
Major emphasis for improving product quality at a minimum cost should be for off-line quality

conirol i.e., QA at product & process desipn stages. Robust technology design would help to promoie
R & D exercises for designing robust product and prooess.

Providing thrust in helping manufacturing and service isations to obtain the impl
1SO 9000 systems. Division has so far helped more than 50 organisalions in getting 1SO ecruﬁcal.m
and around 10 arc in the process.

With the active invol of the Yy, Dep of § i ional seminars were
conducted at NSSO, Dcthi, Thackersey Group of Mills al Bombay nnd Confederation of Indiza

Industries (CLI), Delbi.

The sceretariat of the Justick, Shri §.C. Talwar Committee sought the assi of the experts frum
the Division to study extra departmental system of the posts and tetegaphs.

Division organised jointly with Stat-Math Unit, Economic Analysis Unit an Inlernational Conference
on Game Theory and Economic Applications during 2-6, January 1996 at Bangalore.

Division conducted a two day TQM programme both at Calcutta and Bangalore to cover more than 60
scientific workers and Quality Mission Exccutives.

Third batch of Quality Mission Executives were recruited. 3 months' inhouse training programme was
conducted for them.

A mini workshap on I jon b Computer Scicnce & Mathematics/Statistics was conducied
by the Rescarch Cell at Bangalorc during 8-9 March, 1996, which brought together the Compuler
Scicntists of L1.Sc. and Mathematicians/Statisticians of ISI. Experts from different fields spoke oa
how Computer Science plays an important role in Mathematics and Statistics and vice versa.

A Two day Practiti R hers Interface Meet was conducied at Bangalore during March
26-27, 1996 which was attended by 33 scicatists from the Division and invitees from Stat-Math Unit
Prof. J.K. Ghosh presided over the mect and morc than 18 types of practical problems were p d
The purpose of this mect were

a) Develop of methods for tackling ical industrial probl

b) Improvement in the quality of consullancy services.

The meet ded h hods to number of practical problems and also suggesied the
names of different groups (o work further development of methods.
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10. The first issuc of Newslelter of the division was brought oul during March 1996 and circulaied to
around 1200 persons all over India. It is planncd 1o bring out 3 issues per year. .

11. Division collaborated with the NIST, Ministry of Commerce, USA for a joint Research Conlereace on
Statistics in Quality, Industry and Technology and papers of seven scicalists were accepled for
prescniation. Two/three arc likely to attend the conference.

Projects :
Emphasis on consultancy during the year bascd on the nceds of different industries was mainly in the
development of Quality Systems and conduct of inplant and gencral training programmes, However
project applications have becn pursucd as in the past and about 120 projects were carried out. Salient
features of sclected Project Studies/Rescarch Project are presented.

1. Improvemcats of Fuel filters :

The main function of fuel fillers is to ﬁlu:r-oul the unwanted dirt, unburnt oil, etc., from the engine
fuel and thus prevent plugging and iction of fuel i An orth | array application was made and
several process and product characterislics were s(udwd A significant mpmvemcm of 2 to 3 folds was

achicved in the Dynamic Life keeping the process varialion to a minimum.

2 Market Study of ICE CREAM Demand :

As part of uus. 380 Retailer outlets, 1100 House holds and 1000 College/School level students were
surveyed, besides g a C survey and oollecting and analysing past sales data of
selectd Retailer Shops. The study helped m funding oul the scason wise projection of Demand during the
ensuing years and the various marketing stratcgics (o be adopied towards it

3. Elimination of Breakdown of UVC Stripper in a Manufacturing Plant :

Average downtime of the UVC Stripper was estimated to be 8.84 hours per month. Differcnt failure
modes were identified and mean time belwecn failurcs for cach failure mode were estimated Maintenance
strategy (including total producti was cvolved o increase the reliability of the operation of
UVC Stripper. On adopuan of the strategy average down time of stripper reduced to 0.96 hrs. per month
resulting in a saving of Rs.1.98 lakhs per annum.

4. Lmproving Process of Printed Circuit Board Manufacturing with respect to Opens :

The defect level of PCB's manufactured in a plant was 50,000 ppm due to opening the tracks. The
process of PCB manufacture was defincd through flow charting. Critical process parameters contributing to
opening of tracks at cach stage of manufacturing were identified, its performance level studied through
appropriale control mechanism. The spccnal causc ol' vanauan in the process parameters were arrested through
cause cffect di and other probl lodology. Defect level reduced to 2500 ppm
resulting in a saving of Rs.6.9 lakhs per anum,

5. Minimisation of Drilling time on PCB's :

Minimisation of the total drilling time on PCB was considered 1o be a Travelling Salesman Problem
in the sensc that cach node has to be drilled only once and after all the holes arc drilled the spindlc has to
relurn to the origin which is the starting poinl. Heuristic approach for the TSP was developed covering threc
braod classes :

Tour Construction Procedures

Tour Improvement Procedurcs

Composite Procedures

The pascal prog was loped and imp The increase in production was to the exient
of 5%.
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6. Optimisation of lding process

In injection moulding process, the proccss parameters have been standardised through
cxperimentation to bring down thc rejection percentage from 60% to 10% The company has saved
Rs.1,50,000/- per month.

7 Opt of the resistive prinling proccss

The resistive printing process have been standardised through filting and optimisation of response
surface and thereby reducing the defect level from 13% to 2%, resuiting in an estimated annual savings of Rs6
lakhs.

8 ‘Improvement upon kriging model for cstimation of Alumina and Si0, from Bauxite Deposit in 1
Mine :

Usual kriging does not give satisfactory answers in terms of the kriging variance of the predicied
quantities as a result predictability ‘of the output and ultimate mixing get affected. The project aims at
subdividing the total region into sub-regions and indepcndently krig for each of the sub-regions by fitling
different variograms, through a spherical model with sub-regions not exceeding 500 meters radius.

9. Control of §0, gp! in S0, :

Using correction method the required sampling intcrval and correction required on S0, gpl is found
out. Using regression based on a mathematical model developed using mass balance equations the relationship
between S0, gpl and control p are established and a ready rech is prepared so as to get the )

ion in a small pred ined interval of ime.

10. Hypo Dosage Chart :

A regression model is developed relating hypo C, with Chlorinated C,, available Cl, in Hypo
sofution, hypo dosage and from this cquation the required hypo dosage is found out depending oa CI, C,,
AvCl, so that iypo C is at target.

11 Control of C10, gpl in C10, waler preparation process :

Using regression based on the steady statc mass balance cquations the relationship with CI0, gpl and
chilled water flow, NaCl0, flow, NaCl0, gpl are established and a ready reck is prepared l‘onhceonnol of
Clo, gpl.

12 Control of DC% :

Because of the delay in the DC% measurement result from lab, a regression equation is developed b
predict the DC% by sceing the other controllable and uncontrollable factors. The condition to be followed soas
to get the DC% at target is obtained from this relationship.

13. Control of chlorinated brightness :

A ready reck chart is prepared for the adj in Cl, flow depending on pulp flow,
unbleached pulp C, and previous hour Cl, brightness.

14. Robust process design for OPU :

The robust levels for the parameters affecting OPU, viz, pH. circulation rate, Bv, Residue and temp

are arrived at by ing a d i using L, orthogona! array.




15.  Control of NaOH % in stecp lyc :

The required sampling interval and the correction required on an observed NaOH% is found out using
in a small p incd interval of lime.

B
B
16. Study on [inal fibrc properties :

Regression analysis is used 10 study the cffect of Ball fall, acid % return bath difference, collulose %,
cic. on the final fibre propertics like spinning fault, bundle tcnacity and denier.

The extent of Consultancy, Iaplant & General Training Programmes are summarised below :
1. No. of Industrial Uaits scrviced 157
2. General Programmes
No. of Programmes 20
No. of Participants 402
3. Inplant Programmes
No: of Programmes 247
No. of Participangls 6732

4, Seminars and talks

No. of Programmes 80
No. of Participants 2878
5. No. of Promotional visits 86

The details of training programme and a list of important factories scrved under consulancy
programmg are given in appendix A and B.

Quality Mission Project 1992-97 during 1995-96.

1. Present strength of Quality Misdion Exceutives is as follows :
IBatch .. §
1IBaich .. 7
Nl Batch .. 8
Total 20

2. The third batch of QME was recruited in Oclober 1995

Three months' oricntation programme on 1SO 9Q00 Quality Sysiems for the LI baich was started in
October 1995 and was completed in Docember 1995, I8-faculty members from different units of SQC & OR

Division have handled various lopics during (he p The has ished itsclf as a
complete module of ISO 9000 Quality Syslems with the gc of 1 | requi to be fulfilled
for addressing the clauses of 1SO 9000 Quality Systcms. The p received iati from
i ionall 1k and wilh suitable modifications could be affered as a standard
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programmc on Quality Management Systems for supervisory and exccutive staff from industries and service
organisations,

3. Existing QMEs of 15t and 2nd batch continued to carry out lraining, consultancy and promotional
activilics.
4. AM of Und: ding (MOU) was signed with Central Leather Rescarch Institute (CLRI)

for helping lcather good industrics in 1SO 9000 certification. Scrvices have commenced in some units, CLRY
expressed its desire to scek such assistance for remaining units.

s. The services of QMEs were also sought by Small Industries Development Bank of India (SIDBY) o
provide consusltancy & Lraining for implementation of 1SO 9000 Quality System 10 a large number of small
units under its acgis.

6. Three out of four core group members arc QMEs for providing training and consultancy for Quality
Improvement assignment of more than 60 supplicrs of Kclvinator plant of Whirlpool (India).

7. Summary of work during the year

11 gencral training programmes of 2 to 3 days duration have been conducted during the current year
mvolvmg 30 training days with a total nurnbcr of participants being 267 drawn from various

These p were conducted at Indore, Kothapur, Cochin, Ranipet, Madras and
Faridabad.
55 inplant appreciation training progs of varying durations have been conducted for a total
number of participants of 1843. The training prog covered parti right from senior

management down to the shopfloor level employees and in the reglonal languages such as Tamil,
Kannada, Bengali, Telugu and Hindi.

832 mandays of consullancy services were offered by QMEs. Types of industries visited by QMEs for
consultancy services, among others, include textiles (Yam, Fabric and Garments), gem and jewelkery,
ing, foundry, chemical, auto ancillarics, plastics and leather.

49 days of promotional visils werc taken up by QMEs duriag the current year. A few such
promotional visits have resulted in enlisting the organisations for seevices of 1SI.

Lecturcs and seminars were conducied by QMEs in inslitutions like Federation of Indian Export
Organisation, Tca Board, Small Scale Service Instituie, etc.

RUQMEs have been i for Lead A Certification Progr and all of them hsve
fi .y /! d '-hc P

8. In addition to these training and consultancy aclivitis, papers submitted by QMEs have been acoepied
at the Intcmationa) Conferences, details of which are as follows :

1. TQM-Prelude, Co-authored by C.Y. Krish iand V.1.G. Menon.

2. TQM-Big Picture, Co-auth by C.Y. Krish i and V.I.G. Menon.

The above papers with a focal theme on TQM in administration and busincss have been aocepied aod
were prescnicd at World Quality Congress during the month of February 1996 at Delhi. As a sequel,
there was proposal to collaborate with IS in piloting such projects on model scale.

3. A paper on Qualily Information S; by S. Maj has been d for ion 81
Intcrnational Confercnce on Quality Control to be held in October 1996 at Tokyo.
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R cliviti

In recent years the Division has been giving more and more altention to basic and applicd research in
the arcas of statistical methed of Quality Control, Operations Rescarch and Reliability in addition to
its and traini

The specific arcas are Continuous Sampling Plan, Three désision Baycsian A li
pltan, Gauge conlrol chars, Baycsian approach to Narrow fimit ing Inspection crror, Opti
sampling plans in casc of defect i Two ional tincar k L Fuzzy
goal programmmg, Vertical lincar pl lhoary and weighted Konig Egcrvary theorem,
in y study, C ion of designs, Study on effect of

\vcldmg paramcters on weld metal chemistry, Esummmg change points in a buth b failure rate
curve.

During the year 10 papers were published in journals, 20 papers were accepled and 10 papcrs were

scnt for publication in journals, 15 papers were p and published in p gs.
Two slafl members reccived Ph.D. degree, two u\csns were itted and two scholars arc working for
the Ph.d. degree.
Appendix
In-plant training ducted by the SQC and OR Division
d\mng April 1995 - March 1996
SI, No. Topic Duration (days) . of programm

1. Basic Statistics 2-3 4
2 Simple Tools QC 1-2 3
3. New 7 QC tools 2 1
4. SQC for 1ISO 9000 1-3 20
s. SQC 35 8
6. SPC 3-5 59
7 Statistical application in Design

and Development 1-3 2
8. Sampling tcchniques and

acceptance sampling plans 1-3 10
9. Design of Experiments 14 4
10. Taguchi Mcthods 1 1
1. FMEA 1-2 8
12 Introduction to Opcrations

Rescarch 2 t
13. Reliability 2-4 3
14. Defects Prevention and

Problem solving 2-13 16
15. Quality function Dcployment 1-2 {4
16. Total Qualitly Management 14 26
17. Supplicr Qualily Assurance t-3 3
18. 1SO 9000 Awarcncss 1-2 10
19. 1SO 9000 Documentation 23 5
20. Internal Quality Audit 3-8 17
21. Quahly Engincering 3 1
22 Training Prog! QC 1-3 20
23. Adv:mced Statislical tcols 3 1
24, Top Management appreciation

programme on SQC 1-2 16
25. Test of Significance 4
26. Team Oricnicd Method 10 9
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Appendix B
ist of im nt Faclorics scrved by SQC & OR Divisio:

HMT L. (11 units) ; INDAL (3 units) : Stumpp, Schuclc and Somappa Lid., Bangalore ;

El ics Rescarch Lab y Ld., B . Kirloskar Brothers Ltd. (2 units) ; Grasim Industrics g

(] units) ; Glowtronics Lid., Mysore ; Auma Indla Lid., Bangalore ; Kirloskar Copeland Lid., Karad |
insula Poly (P) Lid., Trivand 1 Balmer Lawric and Co. Lid. (3 units) ; Culfast Abrasives Tools
le Madras ; TANFAC Industrics Ltd. Cuddalon: Salem Textiles Ltd., Salem ; Florind Shoes Ltd., Ambur:
Jayasluac Textiles Ltd., Calcutta ; Exxdc Industrics Lid., Haldia ; Birla Cements Ltd., Durgapur ; ICI (3 uni)
; A Sirkar (Jewellers) Pyl Ltd., Cajqutia ; Andrew Yule (3 units) ; Orissa Cements Lid.; Indian Oit Blending
L(d (4 units) ; Wipro, Consumcr Products, Amalner ; Jain Plaslics and Chemicals Division (Papain Produq
Group) Jalgaon ; Sundamm Fasteners Lid (3 units) ; Visalakshi textiles Lid., Madurai ; Hical Magnetics Lid,
lare ; Rao Insulating Company Ltd., Bangalore ; Murudcs) Ceramics Ltd., Hubli ; Modi Xerox L,
Modmagar .+ Widia (l.nd.ua) L., Bangalorc . Motorola (India) Lid., Bangatorc . Hewlelt Packard Ud,
Bangalorc ; Wipro Peripherals Litd., Mysorc ; Larscn and Toubro Lid., Bangalore ; TAFE Ltd., Doddahallapu
; Acrospace Division. HAL. Bangalore ; RHW Autoliv India Ltd., Bangalore ; TTTAN findistrics, Hosw
BEML K G F, Kinctic Engineering Ltd., Ahmednag Gcncml Optics Lid., Pondicherry ; Rajapalayam Mills
Rajapalayam ; Lakshmi Saraswathi Tcxulcs Ami ; bika Mills Ltd., Coi ; Thambi Modero
Spinning Mills, Salem ;  Sud. i Mnlls j ; Sri Vishnu Shankar Milla, Rajapalayam
; Srec Narayana Krishna Spi Ld., ud ', . SLS Textiles, Andhra Pradesh ; Sambandham Spinueg
Mills, Salem ; Srce Akkamamba Textiles Lid., Tanuku, Andbra Pradesh ; Kandagm Spmmng MIIIS Lid,
Salcm ; Palani Andavar Cotton and Synthelic Spi Lid., Udumalpet ; Gujarat C ad
Elecironics Ltd., Baroda ; Patwa Kinariwala Elcctronics Ltd., Baroda ; L K Pacc India Privatc Ltd., Baroda ;
Gujarat State Fertilizer Company Ltd., Baroda ; United Catalysts (I) Lid., Baroda ; BHEL ; Kalpataru Power
T issi Ltd., Gandhinagar ; Atlas Dye-Chem [ndustrics ; ATE Enterpriscs Lid., Ahmedabad ; DGP
indsor India Lid., Ahmedabad ; Antifriction Beanings Corporation Ltd., Bharuch ; Gujarat Propack Lid,
Ahmedabad ; New Shorrock Mills Ltd., Nadiad ; Crompton greaves Lid., SPC Division, Nasik ; Sudarshan
Chemical Industries Ltd., Punc ; Fleet guard Filtration Systems (India) Pvt. Ltd., Punc ; The Kothapur Sieel
Limited, Kothapur ; Precimax Bearings Pvt. Lid., Kothapur . Mahindra and Mahindra Lid., Bombay ; KSB
Pumps Lid., Punc ; Spentex Industries Lid., Baramati ; Technova Imaging Systems Ltd., Taloja ; Bhart
Electronics Lid., Taloja Standard Balterics Ltd., Bombay ; Bumper (India) Lid., Bombay ; Grlex Lid.
Bombay ; Gedrej and Boyce Mfg. Co. Lid., Bombay ; Bharat Petrolcum Corpomuon Ltd.. Bombay ; Sn
Nataraj Ceramics and Chemical Industries Lid., Dalmiapuram ; T Abdul Wahid and Co., Ambur ; Antrich
Technik Private Ltd., Madras ; Engine Valves Lid.. (2 units) ; Enginc Valves Ltd. ; Whirlpool India Lid {2
units) ; Tractors and Farm Equipments Lid., Madras ; Mathia's packaging [ndustrics Ltd., Madras ; Anind
Mills Lid., Ahmedabad ; N.F, Privatc Ltd., Madras ; Farida Shocs Private Ltd., Madras ; Ordance Factoncs (4
units); Gramophonec Company of India Ltd., Calcutta ; Hydcrabad Industrics Lid. ; Hindustan-Motors Lid;
DCM Lud,, Delhi ; IED Ltd ; Gapp Industrics ; Opto Elecironics : Ferro Alloys Corporation Lid.. Garivedi :
Nagarjuna Stells Ltd., Patanchcru ; SRMT, Kakinada ; Bharat Dynamic Lid.. Bhanur ; Nava Bharat Fem
Alloys Ltd., Paloncha ; Sulakshana Circuits Lid., Hyderabad ; National Ship Rescarch Development Cenlre,
Vishakapatnam ; SAMKRG Pistons Ltd., Hydcrabad ; Naravita Agro Producls Lid., Hydcrabad ; Priyadarshini
Spinning  Lid., Hydcrabad ; Weslern India Plywoods Ltd, Kanpur ; Tata Tea Ltd, Munna :
Thiruvananthapuram Regional Co.op Milk Products, Union, Trivandrum ; Peninsula Polymers Lid,
Trivandrum ; Uniled Catalysts (India) Lid., Ernakulam ; L and T. Engineering Project and Equipment Grogp.
Caleutta ; ITC (Triveni Tissuc Division), Calcutta ; Pecrless Hospital, Calcutta : Mctflow [ndustrics Lid,
Calcutta ; Birla Jule and Industrics Ltd., Calculla ; Exide Ipdustrial (Haldia Unil) ; JCT Ltd., Hosiarpur:

Samitcl India (2 unils) ; Teletube Electronics ; Gujrat Reftnery.




iy,

Documentation Research and Training Centre (DRTC), Bangalore

The activities of DRTC have been organised mlo scveral programmes, such as (a) Rescarch
Programmg; (b) Avisory scrvicc prog [GION p (ii) Publication p ()]
Educational and Training proy:mlmc {(c) Employment mfonnahun (D) Continui ducational
and training programme; and (g) Facully development programme.

1. Training in Documcntation and Information Scicnce
Coursc leading to "ADIS" Award :

Under its cducational and training programme, DRTC conducis a course of 24 months duration
Icading to the award "A ialeship in D and [nf jon Science” (ADIS). This award is
recognized by the Govi. of India and several other universitics as equivalent to a Master's Degrec in Library
and Information Science.

The academic session, 1995-1997 (24 ths) d on Ist ber 1995. There were ninc
students selected for this session.
2, Short term coursc on Computerised Information Work and Service

Under the hip of the National jon System for Scicnoe and Technology (NISSAT) of

the Department of Scu:nuﬁ: and Industrial Rcs;arch (DSIR), Government of India, New Delhi, DRTC has
been conducting a six-week course on "Compuler Applications 1o Library and Information Work" since 1986.
Normally, two such courscs arc conducied duting cach financial year. However, in the last two years, only one
course is being conducted per year. The 17th coursc was conducted in the month of January 1995.

3. Research activilies

The main areas of rescarch in which the different members of the DRTC Facuity were cngated during
the period, April 1995 to March 1996 are furnished below : (1) The application of the *Colon Classification,

ED.7" for the purposc of (a) ging di and for (b) d ion work and service; (2) The study
of various method of k led; ion, such as, i ncts, [mmes, and predicate calculus, ctc.;
(3) The application of the "Modern scicnli iques” to the planning and of
information sysicms, centres and services; (4) The study of the mclhodologus of information analysis and

lidation; (5) The devel of bibli ic for cval g the usc of hbmy and information
services; (6) The preparation of guidclines and actual p of h and k for

library house kecping operations, such as, circulation conlrol scrvice control and acquisition oonlml (@]
Development of Softwarc for OCR and for Multimedia applications.

Externally funded Project Work .

1 Onc of the externally funded projects of DRTC, is'the short-t training p of comp
applications 1o library and information work. It is specially meant for the prorcssionals in the ficld of
information work and services. It is fully fi d and sp d by thc National Information Sysicms for
Scicnce and Technology by the Department of Scicnlific and Industrial Research, Gowvt. of India, New Delhi.
Report of this project has already been furnished in Seclion 2.2

2 This is a second ongomg NISSAT sponsorcd project at DRTC. It is on the Application of Optical
Character R ition Technology in building Bibliographic DBMS. It began in July 1995. Various character

recogniser fcatures of Print-on-paper of various image qualilics.
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Libraries
Bangalore
1 Additions to the library during April 1995 to March 1996

Book Acquisition : During the above period 430 books were added to the library by purchase, 21
books were roccived on galis.

Stock position : The total stock position as on 315t March 1996 is as follows :

Books - 14047, Books on gratis - 936, Bound volumes of Periodicals - 6576, No. of Periodical titleg
subscribed - 240, No. of Periodical reccived on gratis - 18.
2. Technial Processing

About 350 books were classified and catalogucd during the ycar. Nearly 1750 catalogue cards were
filled.
3. Circulation Statistics

During the year library facilitics were enjoyed by 211 users. 140 of them availed the lending facilities
4 visiting Professors of different Units of ISI were also provided with the lending facilities. A total of about
12240 books and periodicals (including loose issues) were circulated by the library. The in housc use af books
and periodicals were around 29000. About 110 inter library loan transactions werc regisicred.

The bership incll 1S! staff, R h scholars, project assi M.Stat students, M.Tech
Students, SDP fellows, DRTC students, Trainces of DRTC short lerm compuler courses elc.

4, Inter Library loan service

[nter library loan facilities were availed by (the Indian Statistical Institute) Bangalore Cenre Library
users from the following local libraries.

British Library, Bangalore

Indian Institutc of Management, Bangalore
Indian Institute of Scicnce

Tata Institute of Fund IR h, Bangal

4.1 Indian Statistical Institute, Bangalore Centre Library extends inter library loan facility lo:
Indian Instilute of Scicnce
Tala Institute of Fund J h, Bangal

S. Reprographic Service

Library provided 1,52,000 xcrox copics to the users during the period April 1995 to 19%.
6. Documentation Servico

The following publications weee brought out regularly from the library.

Bimonthly additions list of books

Monthly list of current periodical
Curreni conlents of journals.




Caleutta

With Lhe addition of 1179 books and 4293 bound joumals to the stock, the total collection of the
Library rosc t0 2,03,914,
1. Acquisition Unit

The unit accessioned 1179 books during Lhe period under report, oul of which 1090 were purchased
and 89 were reccived as gift
2. Periodicals Unit

The unit reocived 812 periodicals oul of which 160 were moc:vcd as gll'L 452 against sugscriptton and
200 on cxchange arrangement with national and i The unit acqui 14 new
journats. 26 journals were subscribed under NBHM grant. It accessioned 4293 journals and completed the
technical proccssing of 5143 journals.

3. Circulation & Stock Mai Unit

The unit issued 60928 books and journals lo the users on loan and reference. The total membership of

(hc Library was 1717 and 1100 memberships were withdrawn. The total membership includes IS staff,

h Schol Project Assi B.Stat. and M.Stat. students, 1ISEC Trainces ctc. as well as outside

students and institute members. 716 readers were given special permission 1o usc the library for a short period.

112 books and journals were borrowed from other librarics and 65 books and journals were loaned (o the other
librarics under Lhe inter-library loan arrangement.

4 Reports & Records Unit

The unit accessioned 184 titles and processod 432 titles. 880 Litles were issued to borrowers for
reference use during the period.

S. Circulating Library

The Workers' Circulating Library acquired 391 new (itles bringing the total collection 1o 36029. It
issued 22621 books 10 the members.

6. Techaical Processing Unit
The unit classificd 1154 books and cataloguod 1420 books.
7 Documentation Unil

The unit has been regularly issuing (i) monthly current contents of journals in the followmg Eroups
of subjects: Statistics, Mathemalics, Stalistical Quality Control, E} ics and C ion Scicnces,
Geology, Lifc Scicnees and Economics; and (i) monthly additions list of books to the Library. The Unit
compleled the work on Catal of Russian Collcctions in the Library, a sclection of reading list
on geology. a bibliography on quality of working lifc and scading list on ncw cconomic policy and structural
adjusiments in the agricultural sectors in India (ongoing).

8. Reprography & Photography Unit
The unit provided 7,07,316 xerox prints for the users during the period under report.

980 frames of photographs of diffcrent natures, 3947 prints of pholographic cnlargements, 151 frames
of lecture slides were made during the period under report. 3,39,350 pages of off-sct prints were done during
the period under report.
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Delhi
1 Acquisitions

Duc to budget constraints, only 278 new books could be purchased and added to the stock. The library
roecived 51 publications as gift from various sources. 400 scts of loose issues of periodicals duly bound had
been added (o the stock, (hus raising (he stock 10 32810 volumes. About 200 Technical reports/Discussion

/Reprints ele. in ics have been reccived during the above period.

2. Periodicals

228 titles of journats, both forcign as well as Indian have been approved for renewal for the yeay
1995-96. In addition 28 titles of journals were reccived as complimentary and against exchange programme.
400 sets of loosc issues of journals duly bound werc added to the stock. Five new titles have been subscribed
from the year 1996, Journals/Technical Reports have been received under the exchange programme csiablished
with differcnt institutions for exchange of journal Sankhya and publicati blished under the series “Texty
and Reading in Mathematics".

3 Circulalion

During the period April 1, 1995 to March 31, 1996, 126 members availed the lending facilitics as
p bers, and 56 bers availed the reft facilitics as temporary bers. Approximately
6200 publications were circulated during the period among its members. Under the intes library loan program,
about 17 publications were lent oul to the ncighbouring institutes and libraries and 12 publications wer
borrowed from them for use by Delhi Centre Library members.

4. Reprographic service

Approximatcly 23000 ph pics were made during the period on the request of users of library.
Reprographic facilities have also been provided to hers of other insti on a nominal payment of
Rs.0.50 p. per page.

s Other activities

_ Na_u'onal Board of Higher Mathematics, Department of Atomic Energy, Govt. of India has recognised
Indian Statistical Instituic, Delhi Centre Library as the Regional Library to serve the Northern Region w.efl
1.4.1994 and the annual grant of Rupecs 6.00 lakhs has been rencwed.

Out of N.BHM. Grant a total about 53 new books have been purchased and the back volumes of
three journals were ordered for procurcment.

Apart from back volumes of journals, four ncw journals have been subscribed from N.B.HM. Granis

. _Likc cvery year this year too Library Trainces with ion had been appointed. At the end of
their training, cach trainee was given an expericnec certificate.

Computer and Statistical Services Centre

The Computer & Statistical Service Centre (CSSC) ges the central computing facility of the
Institute at Calcutta. It serves about 400 users; students, rescarch scholars and scicntific workers with the
inhouse computer system VAX 8650 and SUN SPARCASTATION 1. NSSO and CSO (I-S Wing), GovL of
India arc using these facilities as well. E-mail and FAX facilitics of the Inslitule arc also maintained by the
ceatre,
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This year CSSC has purchased two PCs, onc of which would be used as the server of a PC-Net to be
built next year. The ocatre has also purchased Window-95 and Visual Basic compiler for providing training lo
the students. The [nstitute has decided (o instal 2 VSAT terminal to extend complete INTERNET facility to its
scicntific workers, For this purpose, order has already been placed.

Like all other years, the stalf members of CSSC have served as faculty in various courses of the

Institute and superviscd disscrtation carfied oul by the students. The siaflf members of CSSC arc also involved
in rescarch covering the arcas like and § sc bascs, image p ing, putali geometry,
VLSI design cic, The detail of the different activitics of the centre are enclosed.
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4. EXTERNALLY FUNDED PROJECTS

Ongoing Projects :

Name of the Project : Automatic featurc exiraction from salellite images and image data
Compression.

Namc of the Project Leader : B.B. Chaudhuri.

Unil invelved : Computcr Vision and Patiern Recognilionl.

Funded by : Advanced Data Analysis Rescarch Institute, Hyderabad.

Name of the Project : Studies on.tha PBL dynamics using SODAR and tower data and to predict 2
scalar transport modcl for the monsoon period.

Namec of the Project Leaders : J. Das and A.K. De.

Unit involved : Electronics and Communication Sciences.

Funded by : Dept. of Science and Technology, New Dethi.

Name of the Project : Deft is and magmatism across the
boundary of the Eastern Ghats mobilc belt alound Rangall Orissa.

Name of the Project Leader : S. Bhallacharya.

Unit involved : Geological Studics.

Funded by : Dept. of Science and Technotogy, New Delhi.

Namce of the Project : A neuro-fuzzy image ition sysiem : Mecthodology develop for
forensic applications.

Chief Investigator : S.K. Pal.

Unit involved % Machinc Intelligence (in collaboration with State Forensic Lab., Belgachia).
Funded by : CSIR, New Dclhi,

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

Unit involved : Physics and Applicd Mathcmatics.

Funded by : CSIR, New Delhi.

Name of the Project : Unsleady, surface water waves in ocean.
Name of the Project Leader : B.N. Mandal.

Unit involved : Physics and Applied Mathematics.
Funded by : University Grants C ission, New Delhi.

Name of the Project : Genetic of quantitative traits of commercial importance in the silkworm.
Project Coordinator : P.P. Majumder.

Unit involved : Anthropometry and Human Genetics.

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

Name of the Project : Evaluation of 'Rainfed Farming Project' (RFP),
Name of the Project Coordinalor : Alis Dasgupta.

Units involved : Sociological R h and Agricultural Sciences.
Funded by : Hindustan chllscr Corporation Lid. (HFCL).
Sponsored by : Overscas Development Authorily (ODA), UK.
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Name of the Project : Evaluation of Total Literacy Campaign (TLC) in Calcutta Metropolitan
District.
Name of the ijecl Coordu\alor Alis Dasgupta.

Unit involved and Populalion Studies.
Funded by : Calculm Municipal Corporation.

Namc of the Project : Guidance and Consultancy Scmcts in Data Processing.
Nnmc of the Pm)ocl (" di Pmrulla Chakrab

Unit involved : ieal R

Funded by : lndnan Council of Social Scicnee Rescarch, New Delhi.

Name of the Project : An enquiry into the quality of lifc of five communities in West Bengal.

Principal | i : Kumar Chattopadhyay, Atis Dasgupta, Prafulla Chakraborty, S. Guha Roy.
Unit involved : Population Studics, E ic R h and Sociological R
Fundcd by : West Bengal C; ission for othcr Backward Classes.

Name of the Project : Survey of the possibilitics and problems of small industrics in Birbhum district

Project Leader : Alis Dasgupl.x
Units involved : Soci h, E R h, C Scicnce..
Funded by : Wm Bcngal Small Industrics Corporation, Govt. of West Bengal.

Name of the Project : In-depth studics on the Icvels of development of SCs and STs.
Project Lcadcr Aus Dasgupla

Units involved : Sociological R h, Stat-Math, Population Studies.

Funded by : Ministry of Welfare, Govt. of India.

Namc of the Project : Gender study for district primary cducation programme.
Project Leader : Anjali Ghosh.

Unil involved : Psy YR h and Scrvice and Sociological Research.
Funded by : Govt. ol' West Bengal.

Name of the Project : Livelihood stralegics and knowledge systems under environmental stress.
Project Coordinator : D.K. Bagchi.

Unit involved : Agricultural Scicnces.

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

Name of the Project : Develop of i i as an aid to i pping.
Project Leaders : 1.K. Ghosh and Tapas Samanta.

Units involved : Stat-Math, Compuler Science.

Funded by : CSIR.

Namc of the Projoct : Tracer sludy of ITI certificate holders.

Project Leader : A.C. Mukhopadhyay.

Unit involved : Computer Science.

Funded by : Central Staff Training Rescarch Institute, Govt. of India.

Name of the Project : Large amplil ion and cl ic solilary waves in a relativistic
plasma.

Project Leader : R K. Roychoudhury.

Unit involved : Physics and Applied Mathcmalics.

Funded by : DST.
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20.

21,

23

24.

26.

Name of the Project : Development of thin fifm on a rotating disk.
Project Leader : B.S. Dandapat.

Unit involved : Physics and Applicd Mathematics.

Funde by : CSIR.

Name of the Project : Regressi hodology
Project Leader : D. Sengupla.

Univ involved : Compuler Science.

Funded by : DST.

Name of the Project : Migration and genetic dilfcrences among Maria Gonds,
Project Leader : Ketaki Das.

Unit involved : Anthropometry and Human Genctics.

Funded by : DST.

Name of the Propject : Molecular epistasis and human globin gene clusters with special reference to
hacmoglobinopathics in eastern India.

Praject Leader : Partha P. Majumder.

Unit involved : Anthropometry and Human Genetics.

Funded by : Dept. of Biotechnology, Govt of India.

Name of the Project : Computerised archacological information base.
Project Leader : A. Bagchi.

Unit involved : Computer and Statistical Services Centre,

Funded by : Govt of West Bengal.

Name of the Project : Development of a knowledge-based computing system for analysis of various
biomedical images (CT, MRI, SPECT. clc.).

Project Leaders : D. Dutta Majumder and J. Das.

Unit involved : Electronics and Communication Scicnces.

Funded by : CSIR.

Namg of the Project : Development of computer algorithm for recognition and inlerpretation of
Sodar pattemns.

Name of the Chief Investigators : J. Das and A K. De.

Unit involved : Electronics and Communication Scicnoes.

Funded by : Dept. of Science and Technology, New Delhi.

Name of the Project : ISI-PCL manpower development projects.
Project Co-ordinator : B.B. Chaudhuri

Unit involved : Computer Vision and Pattern Recognition
Funded by : Pertech Computers Limited, Calcutta,

Completed Project :

Nante of the Project : Develop of soft package - Handling uncertainties for machine
interpretation of ill-defined structures present in gray-level images.

Name of the Project Leader : S.K. Pal.

Unit involved : Machine Intelligence.

Funded by : Defenee Electronics Applications Lab y, Dehradi

72



5. SYMPOSIA, CONFERENCES, WORKSHOPS,
LECTURES AND SEMINARS ORGANISED

The S ia, Conlt¢ Workshops, Lectures and Semi iscd by the Instil during the
year 1995-96 arc llslod below :

Symposia, Conferences, Workshops

A workshop on "Microbial D fon of Municipal Solid Wastc* was organised jointly with the
Nodal Rescarch Centre, Calcutta. The Workshop was held in the Institutc at Calculta on 4 May 1995,

A S School on Descriptive Set Theory and Applications was organised by Stat-Math Unit,
Caloutia, during 29 May 1995 to 17 Junc 1995.

A Winter Schoo! on "Group representations and Function Theory” was held at the Jawaharlal Nehru
Ceantre, Bangalore, from October 2 - 14, 1995 by the Stat-Math Unit, Bangalore.

The NBHM Nurture progr was conducted at the Bangalore Centre in June 1995,

An International Conference on "70 years of Quantum Mechanics and Recent: Trends in Theoretical
Physics” was organiscd by the Physics and Applicd Mathematics Unit in Calculta during 29 January - 2
February, 1996.

AS School on "Ad: d ic Techniques and Their Applications” was ised by
the Econqmic Research Unit, Calcutta from Junc 19 to July 7, 1995.

A Workshop on "Image P ing Techni was organised by Comp Vision and Pattern
Recognition Unit, Calcutta during June 26 - July 1, 1995.

The 32nd Annual Conl of the Indian E ic Sociely was organiscd by the Economic
Analysis Unit, Bangalore, during 21-23 March, 1996:

A three-day workshop on Libraries and Information Centres as Profit-Making Institutions was
sponsored by the DRTC (IS1) and NJSSAT (Govt. of India), New Delhi. It was held at the Inslilutc of
Information Studics, Bangalore, from 9 to 11 August, 1995.

Prof. A. Neclameghan, Hon. Visiting Professor, DRTC delivered the second scrics of “Ranganathan
Birth Centenary Lectures” during 9-11 August 1995 at the Institute of laformation Studies, Bangalore. He
spokc on "User Intcrface and [nformation Sysicms". The programme was conducted by the Sarada
Ranganathan Endowment for Library Science, Bangalorc, in collaboration with DRTC.

Ds. G. Bh harya deli a lecture on "R, han's Contribution to Library and Information
Scicnee” in a programme organised by the DRTC, Institutc of Information Studics and Sarada Ranganathan
Endowments on 12th August, 1995 at the Institute of | ion Studics, B: lore-10.

DRTC and DRTC Alumni Association, Institute of Information Studics, Jointly orgamscd ll\c Flvc
Laws Leclure to the dcath anni y of Dr. S.R. Ranganathan. Sri K.S.
Senior Scicntist, CM.T.1., Bangal i {he lecturc on Melal Cosling databascs at NlCMAP on 27th
Scplembes, 1995.

CVPR Unit organiscd a workshop during 26 Junc - | July, 1995 on Image Processing techniques.

73



Lectures and Seminars

L i ised by the Institute and-detivered by visiting scientists are listed below :

Theorctical Statistics and Math ics Divisi

Calcutta Unit
Adak, Sudeshna, Stanford University, USA (24.7.1995) : Time-Dependent Speciral Analysis of Nonstatiogat
Time Series.
Adke, S.R., University of Poona (14.2.1996) : Standard Processes.
Athreya, K B., Iowa State University, USA (2.4.1996) : Branching Markev Chains.
Athreya, K.B., Iowa State University, USA (2.4.1996) : Theorctical Issues on Markov Chain Monte Carlo.

Bhatlacharjee, M.C., New Jersey Institute of Technology and Bell Laboratory, AT & T, USA (9.11.1995)
Sharp Stochastic Comparison and Bounds for a Class of Shock Models.

Bosc, Smarajit, Ohio State University, USA (10.7.1995) : Flexible Discrimininant Analysis.

Burma, D.P., Centrc for Molecular Biology and Genetic Engincering, B Hindu University (6.12.1995)
Molecular Basis of Evolution of DNA and Dinucleotide Prequency Map (DNFM).

Burman, Prabir, University of California, USA (7.8.1995) : Model Fitting via Testing.
Chaturvedi, Ajit, CCS University, Meerut (4.9.1995) : On the classes of Two-Stage Estimation Procedures.
Dani, 5.G., TIFR, Bombay (18.10.1995) : Concentralation functions of probability measures on matrix groaps

Das, Shubhabrata, University of Nebraska, USA (17.7.1995) : Restriction of weights in canonical correlatio
and principal component analysis.

Dulta, Amartya Kumar, T.I.F.R.., Bombay (11.12.1995) : A' - bundles of affine mocphisms.

Hampel, Frank, Swiss Federal Institute of Technology, Switzerland (12.10.1995) : Successful beis and th
fiducial argument.

Hampel, Frank, Swiss Federal Institute of Tochnology, Switzerland (13.10.1995) : Enforeed fair bes
Continuous susrprises and other paradigms.

Huda, S., King Saud University, Saudi Arabia (25.8.1995) : Optimal Third-Order Symmetric Product Designt
For Cubic Regions.

Iyer, Srikant, Technion, Isract (14.9.1995) : Polymer Measure Far Brownian Motion.
Jackiw, R., M.LT., USA (1.2.1996) : My encounters — as a Physicist — with Mathemalics.
Kundu, Subrata, University of California, USA (21.8.1995) : Sequential Density Estimation.

Maltis, James H., Texas A & M University, USA (30.10.1995) : Decribing Biological Spread Using Birth &
Dcath Migration Models.
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Mukherjee, Gautam, SPIC Scicnee Foundauon, Madras (3.4.1996) : Equivariant cobordism.

Mukhonadh Saurabh, University of C icut, USA (3.8.1995) : Dirichlet Process Mixed Generalized
me Models.

Nelson, James E., Univessity of Colorado, USA (17.8.1995) : Statistical Analysis Procedures Used In
Marketing Research in the U.S.

Oja, Hannu, University of Qulu, Finland (30.11.1995) : Mullvariate sign and rank tests (and relaied
cstimatcs).

Oja, Hannw, University of Oulu, Finland (4.12.1995) : Multivariate medians.
Oja, Hanny, University of Ouly, Finland (5.12.1995) : Affinc invariant multivariatc sign and rank tests.

Pal, Nabendu, University of South Louisi USA (21.12.1995) : Decision theorelic estimation of a
Normal variance : A critical review.

k, S., Sambalpur University (6.11.1995) : Random Fourier Scries, Stochastic Integrals and Fractals.

Sen, Pranab Kumar, University of North Carolina, USA (18.12.1995) : istical Fugctionals, Had:
Diffcrentiability and Martingal

Sridharan, R., T.L.F.R., Bombay (13.2.1996) : Discriminance of involutions.

Unni, K.R., Formerly of Institute of Mathematical Sciences, Madras (15.9.1995) : On Wavelets,

Vi th, K., University of Hyderabad (10.10.1995) : Scnsitivity on Dynamical Systems.
Viswanath, K., University of Hyderabad (11.10.1995) : ltcrated Function Systems and Applications.
Yanai, Haruo, National Cenire for University, Tokyo, Japan (13 12. 1995) Projection aperator in terms of

Kronecker product of matrices and its application 10 in multivariate linear
model with some restrictions.

Bangalore Unit

Athreya, K.B., lowa State University : Law of Large Numbers for Branching Markov Processes.

Bhal, Rajaram, Ficlds Institute, Canada : A recent classification of puniy infinite C* Algebras.

Chaudhuri, Probal, Indian Statistical Institutc, Calcutta : Geometry of Data Clouds and Multivariale Inference.
Douglas, R.G., SUNY, Stony Brook : Operator theory and algebraic geometry.

Folland, G.B., University of Washington : Applicalions of s/(2) in Analysis.

Gubbi, Ananda V., University of Pittsburgh : A muliivariatc statislical procedure for small size data with large
number of variables.

han, P., University of Michi U.S.A. : On Asymptoti in Coil d Tire Serics with
Fractionally Differenced Errors.
Kerman, R., Brock University : Weighted norm incqualitics for certain classical op in Fouricr Analysis.
Koranyi, A., CUNY, New York : Hilbert spaces of holomorphi jons on bounded ic d
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Krishna, J.V., The Washington State University, U.S.A. : ltcrated sums of regression residuals and ests for
change - points.

Scthuraman, J., Florida State University : Practical Baycsian Analysis and the Theoretical Questions it Raises -
Gibbs sampling, MCMC and Importance Sampling.

Scthuraman, Sunder, ETH, Zurich : Fluctuations for Intcracting Particle systems with Exclusion.

Shukla, R.P., Mchia Rescarch Institute, Allahabad : Rcpresentations of Chevalley Groups in the Natural
Characteristic.

Sinha, K.B., Indian Statistica{ Institute, New Dclhi : Dynamical Scmi Grovps.

Srinivas, V., TIFR, Bombay : Rouman's Lthcorem for singufar verictics.

Varadarajan, K., University of Calgary, Canada : Isometric Shift Operators on C(X).

Venkatalakshmi, G. Universite dc Posilicrs : A Version of Paley-Wicner theorem for nijpotent Lie groups.

Vidyasagar, M., Centre for Artificial Intelligence and Robotics, Bangalore : The M cs of Control
Theory.

Applicd Statistics, Surveys and Computing

Computer Science Unit

Bancrjee, Anurag, Center of E ic R h, Katholike University, ds (18.1,1996) : Sensitivity of
Least Square Estimates.
Das, Shubhab Uni y of Nebraska at Lincoln ( 18.7.1995) : Asymplotic Distribution and Relevanl

Resampling Mclhods for Restricted Canonical Correlations (RCC).

Das, Kalyan, Calcutta University (26.3.1996) : Sal der Mating Experi

Ghosh, Joydeep, University of Texas, Austin (4.1.1996) : Links between Neural Networks and Statistical
Paltern.

Lahiri, P., Universily of Nebraska-Lincoln, USA (13.2.96 and 20.2.96) : Small-area estimation with 3
application.

P k, Swadhin, Samt University (14.11.95, 16.11.95 and 17.11.9) : Fractals and some af their
applications.

Sahoo, Prasanna, University of Louisville, USA (28.11.1995) : Image Compression Using Fractal Intecpolation

Functions.
Sarkar, Abhinand ford University (25.7.1995) : Model-froe regression diagnostics via rand
Sinha, Dcbajyoti, University of New } (20.6.1995) : Analysis of lnterval-censored Survival Daz

Using Posterior Likelihood.
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Physical and Earth Sciences Division

Electronics Unit

Das, Sajal Kumar, Associ: Depl. of C Scicnee, University of North Texas, USA (9.1.96
and 11.1.96) : Conﬂlcl-l-'m-: Dala Struclure Access in Parallel Memory Systems,

Das, Sajal Kumar, Associatc P DepL of C Scicnee, Universily of North Texas, USA (16.1.96
and 18.1.96) : Mobilec Computing.

Das, Sajal Kumar, Associatc P Dept. of Comp Scicnce, University of Narth Texas, USA
(30.1.1996) : Performance of Shared-Mcmory Multiprocessors in the Presence of Hot Spots.

Min, Yinghua, Academia of Sinica, Beijing (30.11.1995) : Boolcan Process and its Application to VLSI.

uba, Toshi Depl. of Inf ion and N k Scicnce, University of Electro-C ications, Tokyo
4.9. 95and 6.9. 95) : New Gt ion Computcr D Towards the 21st Century.
Geological Studies Unit

Chalterjee, Sankar, Texas Tech. University, USA (17.5.1995) : Dinosaur extinction : The tale of two craters,

Machine Inielligence Unit

Alagar, V.S, Dept. of Computer Scicnce, C dia University, M I, Canada (24.8.95 and 25895)
Formal Specifications for Software Reusc and Validating System Requi aFormal A
Basu, A., Owen Graduate School of M: Vanderbill University, Nashville, USA (1.3.1996) : Mcla

Graph : Work-Flow Application.

Dhar, A., Dept. of Theoretical Physics, Tata Institute of Fundamental Rescarch, Bombay (17.8.1995) : Chua's
Chaolic Electronic Circuil : A Lecture - Demonstration.

Kothari, R., Assistant Profcssor and Dircctor, Antificial Ncural Systems Lab . University of Ci
USA (21.7.1995) : Multi-Valued Neural Associative Memory.

Mitra, S.K., Dept. of Electrical and C Engil g, Uni y of California, Santa Barbara, CA, USA

(24.12.1995) : Two-Dimensional Teager Opcmlors and Thclr Image Processing Applications.
Physics and Applied Mathematics Unit

Bhattacharyya, J.K., [T, Kanpur (26.5.1995) : Protcin Folding.

Chakraborty, B., Saha Inslitutc of Nuclcar Physics (26.7.1995) : An Introduction to the theory of complex
sysiems,

Chaudhury, K.S., Dept. of Math ics, Jadavpur University (27.3.1996) : Regulation of a single specics
fishery by taxation.

Kar, K., Saha Institutc of Nuclear Physics (19.7.1995) : Beta Decay Rales in Astrophysics.
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Panja, M.M., Visva Bharati (9.8.1995) : G ic Phasc via cvolat -1 i hai

Social Scicaces Division

Economic Research Unit

Chakraborty, Achin, A.B.N. Scal Collcge, Cooch Behar, W.B. (22.5.1995) : Assessing improvement ia living
standard across countrics.

Chatterjee, Kalyan, Pennsylvania State Ugiversity, U.S.A. (11.6.1995) : Multiperson bargaining with straiegi
complexity.

Fonlains, J M. Uni ite Pantheo-Sorby Paris (4.1.1996) : Real wage, rate of exchange and forsp
tradc reforms.

Hossain, Akhtar, Uni ity of N lo, Australia (28.11.1995) : Structural change, labour mobility ad

trade balance in Bangladesh,
Lahini, Sajal, University of Essex, England (20.4.1995) : Competition for aid and trade policy.

Mallick, Soumitra, Indian Institutc of Social Welfarc and Business Management, Calcuita (1.2.19%)
L fi ial markets and i of Arrow-Debreu equilibrium.

Poddar, Sougala, CORE, Belgium (21.9.1995) : Demand fluctuations and capacity utilization under duopoly

Sengupta, Sarbajit, Visva-Bharati, W.B. (14.12.1995) : Control vs. Competition : Multinationals and joinl
in liberalizi i

Sikdar, Soumcn, University of Calcutta, Calcutta (14.9.1995) : Choice of organizational form in duopoly,

Economic Analysis Unit

Bala, Venkatesh, Dept. of E ics, McGill University, M ), Canada (7.8.1995) : Technologal
Diflusion Process Over Time and Space : An Application of a Stochastic Diffusion Process.

Soclological Research Unit

Ara, Shawkat, Rajshahi University, Bangladesh (8.3.1996) : Student activism and psycho-social variables-

Some glimpses {rom Bangladesh.

Habib, Irfan, Aligarh Muslim University ( 6.11.1995) : The history of development of technology in ladia
Hinton, William, (28.2.1996) : China, yesterday and today.
Islam, Nazrul, (24.5.1995) : The Hindu-Muslim relationship in Bengal.

Munshi, Surcndra, Indian Institutc of M. Calcultn (24.8.1995) : The classica) thinkers in sociolog

Ray Chaudhuri, Tapan, St. Antony's College, University of Oxford (23.2.1996) : Transformation of relipos
sensibilitics in Bengal in the 19th century.
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Sankrityayan, Jeta, North Bengal University (14.11.1995) : Rahul Sankrityayan's intellectual journey from

'Ganga to Volga".
von Eschen, Donald, McGill University, Montreal, Canada (20.7.1995) : Capitalist penetration and class
polarization among the peasants.
Library, D ion and Infe . -

Browne, Maricad, Dean, University of Technology, Sydncy, Australia (16.11.1995) : Library and Information
Scicnee Education in Australia.

Heltzman, James, Fulbright Rescarch Professor Institute of Social Economic Change (24.5.1995) : Bangalore
Metropolitan Public Library.

Helizman, James, Fulbright Research Professor Institute of Social Economic Change (25.5.1995) : Geographic
Information Systcms.

Helizman, James, Fulbright Rescarch Professor Institute of Social Economic Change (26.5.1995) : Information
Socicty and Bangalore.

Madon, Shirin, Information Systcms Dept., London School of Economics and Political Science, London
(21.7.1995) : Information Systems for Rural Devclopment Planning,

Matsumoto, Katsuhisa, Reader, Library and Information Sciences Dept., Sakushin Garuin Women's College,
Japan (16.11.1995) : Library Education in Japan.
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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 Institulc is now published bi-monthly in two S:ﬂﬁ Sct A o
Probability and Mathematical Statistics, and Ser. B on Statislical Mcthodology and Ap i
Sample Surveys and Quantitative E ics. Since its inccption, cminenl scholars fmm all over the wmld
have been oonlnbuung rcsan:h articles for publication in Sankhyd, one of the most prestigious and

umal Commitgee ;
Editors : Somesh Das Gupta, G. Kallianpur, K R. Parthasarathy, B.L.S. Prakasa Rao and C.R. Rao.

Co-Editors : Series A : Arup Bose, Mohan Delampady, Kessar Singh,. R L. Karandikar, P K. Bhattacharya
and Bimal K. Sinha.

Series B : Dipankar Coondoo, S.R. Mohan, T.J. Rao snd Bikas Kumar Sinha.
Managing Editors : Serics A : RL. Karandikar
SeriesB : T.J.Rao
The following publications are publishéd during April 1995 to March 1996 :

a) Sankhya Ser. A : Volumo 56, Part 3
Volume 57, Parts 1, 2,3

b) Sankhya Ser. B : Volume S6, Parls 2, 3
Volume 57, Panis 1, 2,3

Other Publication

A -biography of Prasanta Chandra Mahalanobis entiled 'Prasanta Chandra Mahalanobis : A
Biography’ is oxpecied (o be published shortly.
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7. SCIENTIFIC PAPERS AND PUBLICATIONS

Books Published
Theoretical Statistics und Mathcmatics Division
Dethi Unit

Prakasa Rao, B.L.S. (cd.) : Statistics and its Appli Indian National Scicnce Academy, New Delhi,
1995

Prakasa Rao B.L.S. and Bhat B.R. (eds)) : Slochastic Processes and Statistical Inference, New Age
Intcrnational, New Dcthi, 1996.

Applicd Statistics, Survcys and Computing Division

Computer Science Unit

Mukhopadhyay, Parimal : Math. ical Statistics, New Central Book Agency, Calculta, 1996.
Physical and Earth Scicnces Division
Physics and Applied Mathematics Unit

Roy, S., Jeffers, S. Vigier, J.P. and Hunter, G. (eds.): The present status of Quanium Lheory of
light , Kiuwer Academic Pub., Netherlands, 1995,

Roy, S.. Jeffers, S., Evans, M.W. and Vigier, J.P.:ThcEnigmatic Photon, Vol. I, Kluwer
Acadcmic Pub., Nctherlands, 1996,

Biolopica) Scicnces Division
Anthropomelry and Human Genetics Unit
Bose, A., Roy, B.C. and Gupta, R (cds.) : Challenges and Response, Calcutta, Punthi Pustak, 1996.

Reddy, BM. and Gupta, R. (eds.) : PC Mahalanobis Birth Centcnary Symposium on Frontiers of
Anthropology, Special Section of Human Biology, 1995.

Reddy, B.M. and Gupla, R. (eds.) : PC Mahalgnebis Birth Centenary Special Issue, J. /ndian Anthrop. Soc.,
1995.

Social Scicnces Division
Kconomic Research Unit
Bhaltacharya, N., Adhikari, A K. and Chaudhuzi, . :Report on the Pilot Survey of Income, Consumption
and Savings - Part Il 1 NSS Report No.398, National Samplc Survey Organisalion, Goverament of
India, 1995.

Chattopadhyay, M. : Agrarian Structure and Peasant Mobilisation, K.P. Bagchi and Company, Calcutla, 1996.
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Economic Analysis Unit

Narayana, N.S.S. and Sen, Anindya (ed.) : Poverty, Environment and Economic Development.
Febtschrift in honour of Prof. Kirit 8. Parikh, Interlinc Publishing Ltd., |

Parikh, Kirit,

"
Ag

Narayana, N.§.S., Panda, Manoj and Ganesh, A. Kumar : Slrafegies for
Liberal. : Ce for Growth, Welfare and Distribution, 1GIDR, Mumbai,

Linguistic Research Unit
Bandyopadhyay, Debaprasad : Folklore and Folklanguage : Myth or Reality. Kalyanl University, 1995.
Psychometric Research and Services Unit

Gupta, Rumki, Chattexji, S. and Mukherjee, M.: Examiner's Manual for Non-Languoge Test of
Intelligence, Manasayan, Delhi, 1995.

Soclological Research Unit

Bandyopadhyay, S.,-Sinha, B., Rae, T.J., Dasgupta, A. and Ghosh, A. : Calcutta Book Falr, 1995 : A Sample
Survey (in Bengali), Ganashakti Printers Private Ltd., Calcutta, 1996.

Dasgupta, Alis : Groundswell in Bengal in the 1940s, National Book Agency, Calcutta, 1995.
Library, Documcatation and Information Sciences Division

DRTC (Bangalore)

Malwad, N.M., Rajashekhar, T.B.,RavichandraRao, K and Satyanarayana, N.V.(ed.)
: Dynamic Storehourse of Digitised Information, Digital Libraries, New Age Internatiopal Publishers,
New Delhi, 1996.

Secetharama, S. (ed.) : Libraries and Information Centres, As Profit-Making Institutions, DRTC, IS
Bangalore, 1995.

Papers Published in Journals
Theoretical Statistics and Mathcmatics Division
Calcutta Unit

Bandyopadhyay, P. and Ray, AK. : Extreme Contractions in L(1,”, 1,%) and the Mazur intersection propesty in
1 ® 1,%, Real Analysis Exchange, 20, 681-698, 1994-95.

Basu, Srabashi, Raychaudhuri, A and Basu, A. : Improving precision through modelling
Communications in Statistics : Simulation and Computation, 24, 399408, 1995.

Basu, Srabashi, Park, €. and Basu, A. : Robust mini di infe based on combined di
Communications in Statistics : Slinulation and Computation, 24, 653-613, 1995.

Basu, Srabashi, Pugh, J.A., Medina, R.A. and Cornell, J.C. : NIDDM is the major cause of

diabetic cnd-stage renal disease : Morc evidence from a tri-cthnic community, Diabelis, 4.
1375-1380, 1995.
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Basu, Srabashi and Landis, J. Richard:Model-bascd estimation of populati ibutable risk under
cross-sectional sampling, American J. Epidemiology, 142, 1338-1343, 1995,

Chaudhuri, Probal and Mykland, Per A. : On Efficient D of i P Statistica
Slnica, 5, 421440, 1995,

Chaudhuri, Probal, Wen-Da Lo, Wei-Yin_Loh and Ching-Ching Yang : Generalized Regression
Trees, Slatistica Sinica, S, 641-666, 1995,

Dasgupta, Ratan and Bhaumik, D. : Upper and lower limits for ic ozone level and
extreme value distribution, Sankhya, Scr. B, 57, 182-199, 1995,

Datta, G.S. and Ghosh J.K. : Non-informative priors for maximal invariant parameter in group models,
Test, 95-114, 1995.

patta, G.S.and Ghosh J.K : On priors providing frequentist validity for Bayesian inference, Biometrika,
82, 37-45, 1995.

Ghosh J.K., Dasgupta, A and Sen, M.M.: A ncw gencral method for constructing confidence sets in
arbitrary dimenstions, with applications, Ann. Statist., 23, 1408-1432, 1995.

Ghosh J.K. and Dey, Anindya K. : A decision rule for dimension in the context of MANOVA, Sankiya,
Ser. A, 57, 256-266, 1995.

Ghosh J.K. and Mukherjee, R : Frequentist validity of highest posterior density regions in the presence of
i Stati. and Deci: 13, 131-139, 1995,

Ghosh J K and Mukherjee, R.: On perturbed cllipsoidal and highest posterior density regions with
aproximate [requentist validity, J. Royal Statistical Society, Ser. B., 57, 561-769, 1995.

Lavery, L.A. Ashry, H.R., Ban, Hondum, W., Pugh, J.A., Harklets, L.B., Basu
Srabashi : Variation in the incid and proportion of diabetics-related amputations in minorit
Diabetis Care, 19, 48-52, 1996.

Mulrow, C.D.,Chiodo, L.K., Gerety, M.B., Lee, S. Basy Srabashi and Nelson, D.
Function and medical comorbidity in South Texas nursing home residents : Variations by cthaic
group, J. American Geriairics Soc., 44, 279-284, 1996.

Raha, AB. and Kundu, 8. : The bounded-open topology and its relatives, Rendiconti dell Istituto Di
Matematica dell Universita di Trieste, 27, 1995.

Rao, A. Ramachandra : Reciprocity in marital and social nctworks : Hlustration with Indian Dala. Human
Biology, 67, 887-904, 1995,

Rao, T.J. : Allocation of sample size in stratificd populations, Bull. int. Statist. Inst., 50th session, Book 2,
1011-1012, 1995.

Rao, T.J. : Book Revicw of 'Statistical Methods - An Introductory Text' by Medhi, J., Wilcy Eastern, Sankhya
Ser. B, 57, 169, 1995.

Sinha, Bikas K. and Heiligera, B.: Optimalily aspects of Agrawal designs, Statistica Sinica, S, 599-604,
1995.

Sinha, Bikas K., Sinha, Bimal K. and Purkayastha, 8. : Some aspects of ranked set sampling,
Blometrika, 82, 1995.
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