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A BRIEF HISTORY OF THE INSTITUTE

Researches in the theory and applications of Statistics as a new scientific discipline began in India in the
early twenties through the pioneering initiative of Professor P.C. Mahalanobis. Soon after his rerum from
England, Mahalanobis began to carry out stalistical studies with the help of some part-time assistants. A chance
mecting with Dr. Nelson Annandale (the then Director of the Zoologicsl and Anthropologicel Survey of India)
and subsequent interactions with him led to the first ific paper by Mahalanobis on the statistical analysis of
stature of Anglo-Indien males of Calcutta. This was followed by further rescarch in anthropometry, in
metcorology and in problems of flood control in North Bengal and Orissa. Gradually, a small group of young
scientists was picked up by him to start the Statistical Laboratory, in the Department of Physics, Presidency
College, Calcutta, where he was a Professor.

In the early thirties, realising the necessity of & concerted effort for the advancement of theoretical and
applied statistics in India, Professor Mahalanobis together with the Professors P.N. Banerjca and N.R. Sen. both
of Calcutta University, convened a meeting on |7 December, 1931, 1o consider various steps to be undertaken for
the establish of an iation for the ad of Statistics in the country. It was unanimously resolved
that the Indian Statistical Institute be established with Sir R.N. Mookerjee as President and Professor P.C.
Mahalanobis as {Honorary) Secretary. The Indian Stalistical Institute (1S1) was regisicred as a non-Government
and non-profit distributing leamed society on Aprit 28, 1932, under the Socicties’ Registration Act No. XX! of
1860. The total expenditure in the first year was a meagre Rs.238.00 and the number of workers was only two or
theee. From such & modest beginning, the Institute grew, under the remarkable leadership of Prolessor
Mahalanobis, into an all-India Institution. Now the Institute has ils headquarters in Calcutta and two Cenires at
Delhi and Bangalore, and a branch at Giridih. la addition it has a nerwork of service units of Statistical Quality
Conwol and Operations Research (SQC-OR) Division st Baroda, Mumbai, Pune, Coimbatore, Chennai,
Hyderabad.

From the very beginning, Professor Mahalanobis and his iates including Profe S.S. Bose,
R.C. Bose, S.N. Roy, K.R. Nair, K. Kishen and R.C. Sinha worked with untiring enihusiasm for the development
of statistical theory and epplications in different areas of natural and social sciences. Sankhya, the Indian Joumal

of Statistics, was started in 1933 with P.C. Mahalanobis as its Editor, and received instant intemnatonal
recognition which continues till today. Pioneering research activitics were carried out in many areas of statisticsl
theory, especially in the core areas of multivariate analysis, sample surveys and design of cxperiments. Such
aclivities were sirengthened and new directions were opened up by Professor C.R. Rao and many others who
Joined the Insiitute in the forties and the tradition conlinues. The Institute pioncered the development of
statistical methods in agricultural research and in the conduct of large scale samplc surveys. This led to o large
number of high quality research publications and to the |n(mducnon of training activities offering short term
courses in Statistics for officers in g d and ific institutions. The sci of IS), ied
by Professor Mahalanobis, helped i m d lhc first post graduale degree course in Statistics in India st the
Calcurta University in 1941,

In 1937, Professor Mahalanobis started sample surveys to estimate the area under jute crop in Bengal as
an exploralory work, which later grew to a full-scale survey of the entire province in 1941. At the request of the
Govemment of Bengal in 1944, a survey of economic and social conditions in Bengal was undertaken by the
Institute 1o assess the cause and impact of the severe famine which had occurred in 1943. This survey yiclded
infonmation of much social significarce. Gradually, sample surveys of sgricultural crops and other socio-
cconomic surveys became sonie of the most important activities of the Institute and eamed the lnsmule and
Professor Mahalanobi 1 ion. After independ Professor. Mahalanobis was d
Honorary Statistical Adviscr to the Cabmcl Government of India, and in 1950, through his mumnvc the
National Sample Survey (NSS) was started for conducting socio-economic surveys on a continuing basis. This
was the first ever aliempt in India to have a data base for various developmental programmes and the five year
plons. The IS group on sample surveys served as the Tzchnical Wing on the NSS from 1950 till i1 was
transferred to the Government of India i. :1:2.
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The ISI also played a pioneering role in starting the Statistical Quality Control (SQC) movement in
India by organising a visit of Profcssor W.A. Shewhart, the father of SQC. 10 India in Deccmber, 1947 and later
by inviting other experts like Dr. W.E. Deming, Dr. ENis R. Ou, Dr. H.C. Tippett and Dr. Genichi Taguchi. The
5QC p ional work was gradually spread all over the industrial centres in India under 8 comprehensive
programme covering education and training, applied research and consullancy services.

R hin E ics was greatly stimulated in the Institute when in 1954 Prime Minister Jawaharlal
Nehru entrusted the preparation of the draft Second Five-Year Plan of the country to Professor Mahalanobis and
the Institute. The "Draft” submitted by Professor Mahalanobis and the planning models f lated by him in
that connection have since been regarded as major contributions to economic planning in India. Since then many
economists of the Institutc have worked in differcnt centres of the Institute on various aspects of national
planning and until 1970, were directly helping the Planning Commission in the prcpamlion of the long term
perspective plans for the country. Professor Mnhalanobls participation in 1946 in the annual scientific
conferences of the Milbank Foundation led 1o the initi of ic studics in India on the growth of
population. It is worth ioning here that the application of statistical tech in many areas in Social and
Natural Sciences began in the Institute in the fifties. For cxample, the Institute developed new statistical
methodologies for the analysis of directional geological data.

The !nsululc since ils inception recognised the need for development and use of accurate and fast
quif for the p ing and analysis of data. Professor Mahalanobis sirongly believed that 1o be
a good statistician one must also leam (o compute and must therefore have the best computing aids. The Institute
has lived up to this tradition from the very beginning. In 1953, o small analog computer was designed and built
in the Institute, In 1956, the Instituie acquired a HEC-2M machine from the U.K. which was the first digital
computer in India, while in 1958 a digital computer URAL was received as a gift from U.S.S.R. Since 1956 till
mid sixties, the Institute was de facto a national computer centre. In carly sixties, the Institute, in collaboration
with the Jadavpur Universily, undertook the design, development and fabrication of a fully transistorized digital
computer, called ISIJU- I which was commissioned in 1966 by Shri M.C. Chagla, the then Minister of Education,
Govemment of India. The [nstitule has regularly upgradcd its computing facilities and currently has a network of
high-perfc puters and a large bandwid 10 the Internet.

The Institute expanded its rescarch. teaching, training and project activities and camed national and
international cecagnition over nme. The oulsianding contributions of the Institute to theoretical and applied
statistical work culminated with Prime Munister Jawsharlal Nehru piloting the bill in the Parliament leading to
the Indian Statistical Institute Act of 1959, which recognized the Instilute as an “Institution of National
Imponance”. By this acl, the Institute was empowered to award degrees and diplomas. and the already existing
teaching and training prog were lidated ded. Furthermore, the courses for the degrees of
Bachelor of Statistics | B.Stat. (Honours)] and Master of Statistics (M.Stat.) as well as Ph.D. programmes werce
started rom Junc 1960. Latcr on, courses leading 10 Master of Technology degrees in Computer Science and in
Quality, Reliability and Operations Rescarch were introduced. These programmes have been cminently
successful in tuming out well-trained students, many of whom have gone on 1o attain intermnational reputation.

The indian Siatistical Institute Act of 1959 was nmcndcd by the Parliament in Scplcmbcr I995 o
empower the lastitute 10 award Degrees/Diplomas nat only in Statistics but also in Matl
Economics, Computer Scicace and such other subjecis related to Statistics as may be determined by |l\c lastitute
from time Lo time. Following the amendnient, a Master of Science course in Quontitative Economics and an
undergraduate course, B.Math (honours) in Mathematics have been added to the teaching and training
progremmees.

‘e role and importance of IS1 in conducting teaching and training in Statistics has been appreviated by

mu:m-noml bodies as well. In 1950, the International Statistical Institute in Netherlands has initiated the

| Sutistical Education Centre (ISEC). Calcutia, jointly with IS1, 1o impan training in Theoretical and

Applicd Sunistics 1o participants selecied from developing countries. The centre is run by 1S) jointly under the
auspices of UNESCO, Intemational Statistical Institute and the Government of India.

Recognition of the Institute by the Act of Parlioment provided greater impetus 1o research activitics not
only in Swtivtics and Mathematics but also in various brunches of the nutural and social sciences, which often
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provides live problems for testing available statistical methods as also for the development of new statistical
miethods. Thc lnsmulc has always rcmmncd on the forefront of research in Statistics, Probability and
Math both y and intemati . In Computer Science, new rescarch areas were introduced in
keeping with global dcv:lopmcnls Sclected .m:as in natural sciences began with small groups and saw some
spectacular development like the excavation of imponant dinosaur fossils from the Godavari Valley. This also
justifies the adoption of “Unity in Diversity" as the molto of the Institute. The Memorandum of Association of
1S was updated first in 1976 ond subscquently in 1995. The objectives of the Institute as laid down in the
Memorandum of Associalion arc :

[0] to promote the study and di ination of k ledge of statistics. lo develop statistical theory
and methods, and their use m research and practical spplications generally, with special
(o problems of pl g for national develop and social welfare;

(i) 10 undenake research in various fields of natura! and social sciences with a view 1o the mutual
development of statistics and these sciences; and

{iif) to provide for, and undertake, the collection of information, investigations, projects. and
operalional rescarch for purposes of planning and the improvement of efficiency of
management and production.

(iv) to undertake any other ancillary activities in fulfillment of the objectives (i), (ii) and (iii)
abave.

The Units of academic, scientific, project and administrative service activities of the Institute were
regrouped into cleven divisions under the new Memorandum of Association (MOA) of the Institute effective
from 1996.

From the early days, the Instilute has been interacting with many internationally reputed scientists in
different disciplines from the world over. Some of these scicntisis have worked in the Instilute for several months
or even longer. Sir Ronald A. Fisher. a pioncer of modem statistics, was a regular visitor 10 the Institute and lent
considerable support to its organization and development. Professor J.B.S. Haldane, a geneticist of intemational
repute, was a member of the faculty for several years beginning from 1957. The celebrated mathematician,
Norbert Wiener visited the Institute twice in 1954 and again in 1955-56 when he stayed for seven months and
gave a course of 60 lectures. The other academic personalilics whose longer visits influenced the development of
the Institute include the statislicians Harold Hotclling, Frank Ycats, Herman Wold. Edwin Harper (Jr.) and H.
Cramer; the mathemalicians A.N. Kolmogorov, Yu.V. Linnik, J.L. Doob and more recently Vaughan F.R. Jones;
the experts in Statistical Quality Control Walter Shewhart and G. Taguchi; the Economists Simon Kuznets, Paul
A. Baran, Joan Robinson, Jan Tinbergen, Nichotas Kaldor, R.M. Goodwin, David and Ruth Glass and LK.
Galbriath; the geologist Pamela Robinson; the biochemist N.W. Pirie and the linguist D. Kostic. All along the
Institute has tricd 1o live up 1o Ronald Fisher's diclum that Stalistics is a “Key Technrology™ of the century, in
view of ils intimate relevance Io all scientific endeavours which involve experimentation, measurement and
inference from sample 10 aggregate.

Far a long time the Institute has been organising intemational confe s and syry imes on
focussed topics, sometimes on a broader ficld. Particular mention may be made of (hc 1974 Sympusmm on
Probabily and Statistics, the Golden Jubilee Confercnces of 1981-82. the Haldane Centenary Conference of
1992, the Mahalanobis Centenary Conference of 1993, and the ISI-Bemoulli Socicty Conference of 1997, each
of which, through the participation of a very large number of statisticians, probabilists and scientists of other
disciplines from all parts of the world, were truly global meetings on the subjects.
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The year under consideration saw some changes and new initiatives in the Institute which is hoped to be
the harbinger of many more to come in near future. We have started to critically re-evaluate ourselves and our
programmes to examine if we have lived upto our promise of being an Institution of National Importance.

The Indian Statistical [nstitute is primarily a research Institute in which teaching plays an important

role. As wos articulated in the last convocanon address, the lime has come for introspection if all the

Wirai are ingful in the present context, and whether some of them have more than

run out of rclcvance I urge the faculty members of the Institute to rise above peity differences and to help make

this happen. Such introspection will give us the necessary adaptability for our scientific work force to continue to
contribute their best and secure the reputation of the Institute.

Nevertheless, the year saw some interesting and promising research projects - some are ongoing like
‘Cryptoanalysis' (funded by DRDO and Navy) and ‘Genomic Diversity’ (funded by DBT) and some are new

ones. In the latter category, | would like to highlight a few. The collaboration between ISRO and IS began with
8 high-level mecting of a group of ISRO sclenusls led by the Chairman, ISRO and snmllar group ch by the
Director, ISI. Some areas of collaboration have been identified. Sub ly, an int p on

“Current Status of Land-cover Classification and Ground Truth Survcy Methodology™ has been hcld in
Ahmedabad, organised by Professor N.R. Pal of CCSD. Dr. Arunava Goswami of 8SD has just begun a project
“Biotic and Abiotic Stress Respanse in Jute" and has begun interacting with other scientists and the West Bengal
Government in thinking how to organise the huge existing databases on plants and animals in this Siate which
may lead to a viable beginning in biolcchnology The first Indo-US Workshop on “Spectral and [nverse Speciral
Theory” was successfully organized in Goa in December' 2000 by Dr. K. Maddaly of I.M.Sc., Chennai and
myself as a part of DST-NSF exch in Math

Amongst various other iniliatives that the Institute has undertaken are (i) an agreement of transfer of
technology of OCR system in Bcngah and Dcvnagan scnpls devcloped in the CVPR Unit 10 CDAC, Pune: (ii)
formation of a Centre of Excell in Pog G in collaboration with The Chaner)ee Group; (iti)
preparation of an 1PR/Copyright guidelines for the Institute; (iv) a national workshop on **Probabilistic Mcthods
in Mathematical Physics” organized by ISI and SNBCBS, Kolkata in February'2001; (v) international
conferences on Stochastic Processes (in honour of Professor G. Kallianpur) and on Statistics (in honour of
Professor C.R. Rao), both in Kolkata; (vi) a meeting on Statistics organized by 1.8.1. and 1.1.8.A. in Delhi; (vii)
Indocrypt 2000 in Kolkala.

While the primary aim of the (eachmg programmes of the Institute is to produce potential researchers,
the secondary aim is to train students in S E and Computer Science so that they
can use their knowledge to infuse value-addition in Industry and Government. The B.Stat and M.Stat courses are
doing precisely that over the last 4 decades. Recently, new courses have been added, viz. M.Tech (Computer
Science), M.Tech (QROR), MSQE (o further broaden the base to realize lhese goals. The new B.Math
programme, whose {irst balch has just oomple(cd one year in the Bangalore Centre, is expected to fill the much-
discussed void in good undergrad in Math ics in the country and is hoped 10 provide a number
of well-trained students going into a research career in Mathematics. The Institute is also proud to conduct the
National Malhcmaucal Olympa:d md lhe ‘Nurture' programmes of the NBHM at Kolkala and Bangalore
Centres. The | | Statisti ion Centre (ISEC), sponsored jointly by the Instirute, the
International Statistical Institute and Government of !ndm snnce I950 celebrated its Golden Jubilee in October
2000 by holding conférences in Delhi and Kolkata on “Stati Education™ and “Demography. Health and
Education”.

It gives me some pleasure to state that our funding agency, the Govemnment of India through the
Ministry of Statistics and Progarmme Implementation has cnhanced significantly both the non-plan and plan
support for the years 2000-0] and 2001-02. For example, the figures for the year 2001-02 stand at Rupees
4049.10 lakhs and Rupees (347 lakhs for non-plan and plnn respccuvcly This has facilitated sugmentation of
our research activitics. However, the need for a substanti in gllocation for better mai and
re-construction in Kolkata Campus is being felt increasingly.
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The Delhi Centre of the Inslitute has scen the completion of the transit flats, while in the Bangalore
Centre the Guest House building is nearing completion. At Kolkala Campus. various projects for major building
activity are being finalized and new constructions arc expected 10 start soon. It is hoped that in another twa (o
three years, this campus will have the requisite space for acad that it needs.

Finally, | come 1o the most pleasant part of this repor, viz. acknowledging those collcagues who have
received academic recognitions outside the Institute. During the year, Professors Aloke Dey from Dethi Centre
and Partha Pratim Majumder from Kolkata Campus have been elected o the fellowship of the INSA, Professor
B.B. Choudhury to the fellowship of IEEE, Professor C.A. Munhy to INAE. Proﬁ:ssor R L. Karondikar of Delhi
Centre shared the C.R. Rao Award of the Minisiry of Statistics and Progs ion for the year
2001. and Drs. Arup Pal of Delhi Centre and Sanghamilra Bandyopadhyay from Kolkam received the Young
Scientist Medals of INSA. | am sure these achievements will inspire al] the workers of the Institute (academic
and non-academic) 16 attempt (o scale greater heights in near future.

March 31,2001 K B. Sinha
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Part 1. Teaching and Training, Convocation, Research and Publications

1. TEACHING AND TRAINING

Degrees and Other Courses

A brief account of teaching and training activities of the Teaching and Training Division during the
academic session 2000-2001 is given below :

During the acedemic session 2000-2001, a total of 9160 candidates applied for admission and were
called for written sclection tests for (he various courses offered by the Institute, viz.. B.Stat. (Hons.), B.Math.
(Hons.), M.Stat. (M-stream and S-stream), Master of Science (M.S.) in Quanuwhve Economics, M.Tech. in

Compulcr Science, M.Tech. in Quality.Reliability andf‘ ions R h, A hip in D ion and

Scncncc (Bangalore), Rescarch Fell ps in Statistics, Math ics. E ics, Computer and
Ce i Discrele Math ics and Th i Compulcr Science. Physics and Applied
Math ics. Anthropology, Biochemistry, Psychology, Demography, Library and Information Science,
Specialist D Prog in SQC & OR and one year pant time course in Statistical Melhods and
Apphcauons and course on Computer Progs g end Appli Admission lests were conducted at 24

Ai P

different centres spread all over the country. A total of 6997 finatly appeared for tests and a
total of 482 candidates who qualified in the written tests were called for interviews. Based on the performance in
the wrinten tests, interview and the academic record 22) candidates were offered admission to various courses
during the academic session under review.

Thirty eight trainces in Engineering and Technolog) from various Universities/ Instil tike (i) Indian
Institute of Technology. Kharagpur (ii) Vallabhbhai Regional of Engincering & Technology. Surat (iii)
University College of enginecring Burla, Sambalpur, (iv) Indian Institute of Science & Information Technology,
Bhubaneswar (v)Assam Engincering College, Guwahati, (vi) Regional Engineering College, Durgapur, (vii)
Jadavpur University, (viii) Utkal University, (ix) Jorhat Engineering College, (x) Indira Gandhi Institute of
Technology, Sarong, (xi) India Gandhi Open University reccived a two-week/six-week/six monlhs
M.C.A /Project training in different Computer Sciences units of the Institute viz.El ics and C
Sciences Unit, Computer Vision and Patten Recognition Unit, Computer and Statistical Services Cenire,
Machine Intelligence Unit, Advanced Computing and Microelectronics Unit and Applicd Statistics Unit.

The Mullimedia Laboralory was set up in 1999 with the objective of developing a multimedia-based
teaching aid for introductory stalistics. The module would contain five parts. Previously the introductory part had
been designed and developed. The work done in 2000-2001 was on the next two parts : Tabular/Graphical
representation of data and Mean & Median. The module includes some narration with illustrations followed by
interactive exercises and data analysis. Apart from this work, the Multimedia Lab. helped the ISI Website
committee in bringing about cerain modifications to the 1SI website. It siso helped Sankhya in
creating/cleaning/computerizing images for various issues of the Journal.

The number of candidates admitted to the differcnt degrees, diplomas and training courses in 2000-2001
and the number of students passed in the annual examinations in 2000 are given below.
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NUMBER OF STUDENTS ADMITTED AND PASSED IN DIFFERENT COURSES

Number of Students

Sl. No. Course Passed in the annual Enrolled in
cxamination in 2000 2000-2001
m 2) (3)
Degree
1. Bachelor of Statistics with Honours
(( B.Stat. (Hons.)]
Ist ycar 19 18
2nd year 13 19
3rd year 20 13
2 Bachclor of Mathematics with Hons.
{B. Maih (Hons.)}
Ist year - 7

3. . Master of Statistics (M.Stat.)

Ist year 6 2

2™ year 23 30

3rd year 49 29
4. Master of Science in Quantitative

Economics {M.S.(Q.E.)}

Ist year 13 n

2nd year 20 11
S. M.Tech. in Computer Science

Ist year 34 27

2nd year 27 34
6. M.Tech. in Quality, Reliability and Operations Research

Ist year 1l 10

2nd year 12 I

Cenrtificate/Diploma

1 Course in Computer Prog; ing and Appli
Ist year 10 8
2nd year 9 10
8. Associateship in D ion and Infi
Science (Bangalore)
Ist year 6 6
2nd year 6 6
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Number of Studenis
S1. No. Course Passed in the annual Enrolled in
cxamination in 2000 2000-2001
m (2) 3)

9. Onc Year Part-time Course in Statistical Methods

and Applications

Calcutia "

Delhi 4 -

Hydcrabad - -
10. Six-month Pan-time Course in

Statistical Quality Control

Bangalore (July.-December 2000] 7 8

Hyderabad (July - December 2000 ) 13 16
. Junior Diploma in Statistics

(January 2000) 2 36

(September 2000) - 40

Senior Diploma in Statistics

Senior Diploma in Statistics

(January 2000) - 4

(September 2000) 3 7
12 Junior and Senior Research Fellows, and

Rescarch Associates in different disciplines 9 23
GRAND TOTAL 327 400

Ph.D. Degrees Awarded in 1999

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

i)

it

iii)

Pulash Sarkar

Pratima Panigrahi

Manisha Chakraborty

: “Studies on Finite Linear Cellular Automata™

Supervisor : R. Barus, IS1, Kolkata

: "*On the geomeirisability of some strongly regular

graphs related 1o Polar Spaces™.

Supervisor : B. Bagehi, 1S4, Bangalore

: “On measuring the cost of children : The case of

Rural Maharashira™

Supervisor : Amila Majumdar, 1S1, Kolkats



]

ii)

i)

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

i)

i)

ihi)

iv)

vi)
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B} Ph.D Degrees awarded by other Universities to the Research Fellows of the Institute:

Tinthankar Ghosh

Susanta Chakraborty

Chitralekha Bhatiachorya

Suresh Mutuswami

Anndam Sengupta

Arijit Mukherjee

Nilabja Ghosh

Supratik Roy

Sitabhra Sinha

: “Child labour in West Bengal : A Sociological Study

Supervisor : B. Chaudhuri, Calcutta University
(Awarded by Calcutia University)

: “Studies on Redundancies and Robustly testable

design of Logic Circuils
Supervisor : B.B. Bhattacharya, [SI, Kolkata
{Awarded by Kalyani universily

: “Studies on the Regulation of C-X-CR, and C-X-CR,

Interleukin-8 Receptor Expression by Lipo-Polymor
Phonaclear Neulrophils™”

Supervisor : S.K. Gupia, IS, Kolkata

{Awarded by Jadavpur University)

Ph.D. Degrees Awarded in 2000

: “Essays in mechanism Design™

Supervisor : Bhaskar Dunta, 1S1, Delhi

: “Time-Space harmonic Polynomials for

Stochastic Process™
Supervisor : A, Goswami, IS, Kolkala

: “Intermational Joint Ventures and Technology

Transfer in Developing Economics : Theoretical
Analysis”
Supervisor : S. Marjit, CSSS, Kolkata

: “Studies of Supply Responses in Indian

Agriculture : Some Modecls of Planning Rational
Food Supply™
Supervisor : K.C. Majumdar, [S1, Kolkata

: “On Logistic and some New Discrimination Rules

Characterizations, Inference and Applications™
Supervisor : Ashis Sengupta, ISt, Kolkata,

: "Chaos, Control and Synchronization in Excitatory-

Inhibitory Neural Network Models™
Supervisor : S. K. Pal, IS], Kolkata



vit)

viii)
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x)

xi}

xit)

xiii)

Xiv)

xv)

xvi)

xvii)

xviii)

xix)
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Natarajan Balasubramanian

Rajat Kumar De

Swagato Kumar Ray

Sukanta Pati

Suchismita Ghosh

Debashish Goswami

Swapan Raha

Manipushpak Mitra

Amit Kumar Biswas

Snigdhansu Bhusan Chatterjee

R. Srinivasan

Amitava Dutta

Sidhartha Bhattacharya

: “Kalecki®s Macro Syatem : The Altemative Theoretical

Structure™
Supervisor : Sanjit Bose, IS1, Kolkata

: “Feature Evaluation, Classification and Rule

Generation Using Fuzzy Sets and Neural Nerwork™
Supervisor : S.K. Pal, SI, Kolkata

: "Uncertainty Principles on some Lic Groups™

Supervisor : S.C. Bagchi, 1SI. Kolkala

: “Perturbed laplacian Matrix and the Structure of Graph™

Supervisor : R.B. Bapat, IS1, Delhi

: “Engel Curve Estimation from Budget Data Relating

to Short Reference Periods™
Supervisor : N. Bhattacharya, ISI, Kolkata

: “'Quanitum Stochastic Dilation of Company Positive

Semigroups and Flows™
Supervisor : K.B. Sinha, ISL. Delhi

: "Similarity Based Approximate Reasoning™

Supervisor : Kumar S. Roy, 1S1, Kolkata

: “Essays on First Best Implementable Incentive Problems®

Supervisor : Arunava Sen, 1S, Dclhi

: "Stability and Largeness of the Cooperalive Games™

Supervisor : T. Parthasarathy, ISL. Delbi

: “Generalised bootstrap Techniques™

Supervisor : Arup Bose, IS], Kolkata

: "Conncctions on small vertex modets”

Supervisor : V. S. Sunder, IMSc., Chennai

: "On some Self-organising Models and ihcir Applicutions®

Supervisor : Swapan K. Parui, ISI, Kolkata

: "Topological Conjugacy and Regidity of Affinc Actions™

Supervisor : 8. G. Dani. IS}, Bangalore
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xx) Bha-Eldin Khaledi : "Stochastic Comparison and Dependence smong Order
Statisitcs, Spacings and C i of Order Statistics™
Supervisor : S. C. Kochar, IS], Dethi

xxi) Anirban Ray Chaudhuri : "Some Studies on Shape of Dot Patterns”

Supervisor : B. B. Chaudhuri, 1S],Kolkata

(B) Ph.D. dcgrees awarded by other Universities to the Research Fellows of the Institute :

i) Sanghamitra Ray : "Endothiodont dicynodonts from the Lower Gondwana
of the Pranhita Godavari valley Decan India”
Supervisor : Saswali Bandyopadhyay. 1Sl Kolkata
(Awarded by Calcutta University)

i) Arun kumar Dey : "On certain ch istics of trop ic propagation of
radiowaves in the coastal region of eastern India"
Supervisor : J. Das, IS1, Kolkata
(Awarded by Calcutta University)

iii) Mrinal Kanti Mukherjce : "Structures Kinematic framework and shallow crustal
deformation mechanism in the Southern Nallamalai
Flod Fault belt, Cuddapah Distvict, Andhra Pradesh,
South India"
Supervisor : Dilip Saha, IS], Calcutia
{Awarded by Calcutta University)

International Statistical Education Centre (ISEC), Calcutta

The International Statistical Education Centre was blished in 1950 and is operated jointly by the
Intemational Statistical Institute and the Indian Statistical Institute, under the auspices of the UNESCO and the
Government of India. The Centre functions under a Joint Board of Directors. Professor P.C. Mahalanobis was the
Chairman since the inception of the Centre in 1950 until his death in 1972. Since then Professor C.R. Rao has
been the Chairman of this Board.

The Centre provides training in Theoretical and Applicd Statistics at various levels to sclected
participants from the countrics in the Middie-East, South and South-East Asia., the Far East and the
Commonvwealth countries in Africa.

The Centre offers a ten-month (June to March) Regular Course of training every year. The Course is
divided into twa paris. The first cight months are devoted to training on general statistical methods including a
six-week training in Official Statistical Systems conducted by the Central Statistical Organisation, G
of India, New Delhi. During the remaining two months, cach trainee specializes in one selected branch of applicd
statistics, like Large Scale Surveys, Data Processing, Economic Planning, Statistical Quality Control and
Opcrations Research and Vital Statistics and Demography. The course comprises Icctures, practical work and
assignments, ficld visils, and guided reading.

In uddition to the Regulsr Course, 8 few persons are admitted on an individual basis, for special courses
of varying duiations and in different subjcct-fields.
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ISEC fully pleted its training program of Sdth term of the Reguler Course. This year, lhere
were twenlysix Irainees from eleven countries viz. Sri Lanka (3), Maldives (5). Bhutan (5), Myanmar (1), Kenya
(4), Uganda (1), Zambia (1), Thailand (1), Seychelles (1), Bangladesh (2) and LAO PDR (2). All of them have
successfully completed the course and have been ded Statistical Training Dipl Besides, ISEC
organized two Special Courses. The first one was on Sample Surveys and the second one was on Official
Sintistics. There were |1 trainces from Sri Lanka and one traince from Bhutan for Special Course on official
Siatistics and Ssmple Surveys respectively.

Professi | Examinati in Statistics

The Indian Statistical Institute holds Professional Examinations in Statistics in the theory and practice of
analysis of statistical data for extemal candidates on the basis of some model guidance for the award of the

following diplomas :

1. Junior Diploma in Statistics
2. Senior Diploma in Statistics

These examinations are separate from, and independent of the inations held for the award of
degrees, diplomas and certificates on the basis of training given by the Inslitute. The Government of India
recognises the Junior Diploma in Statislics as equivalent to Bachelor's degree in Slatistics and the Senior
Diploma in Statistics as equivalent to a Master’s degree in Statistics.

These inations are held r days twice in a year usually in or about the monihs of AprilMay
and November/December at different citics in India (Bangalore, Caleutta, Chennai, Dethi, Hyderabad. and
Mumbai).

The total number of candidates and their results for September 2000 are shown below :

Examinati Registered Appeared Passcd®
Junior Diploma in Statistics 60 40 14
Senior Diploma in Statisti 12 07 04

*Passed in one or more papers only, not necessary completcd the examination.
Preparation of the model -answer booklets for the twa papers of Junior Diploma in Statistics are completed and
updatation of another two papers are in progress.

The cumulative total number of candidates who have qualified for the award of the Diplomas in the
ional Examinations in Statistics including those who qualified in September term is 288.

o
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2. CONVOCATIONS

Thirty fourth convocation

Indian Statistical Institute held its Thirty fourth Convocation for awarding the Ph.D., M.Tech.
(Computer Science), M.Tech (Quality. Reliability and Operations Rescarch), M.Stat., B.Stat. (Hons) degrees
and Diplomas, Associateship ctc. on 28 April 2000.

Professor M.G.K. Menon, FRS, President of the Institute presided over the convocation and awarded
Degrees. Diplomas, Associateships and Awards to (he students. Professor S. B. Rao, Director of the Institute
presented the annual review of teaching and training activities of the Institute. Dr. K. C. Pant. Deputy Chairman,

Planning C ission delivered the ion address.
The number of students who obtined Degrees. Dipl Associateships and Awards in the
Convocation are given below :
Degree/Diploma Number of Candidates
Doctor of Philosophy 15
Master of Technology (M.Tech.) in Computer Science 23
Master of Technology (M.Tech.) in Quality, Reliability
and Operations Rescarch 7
Master of Siatistics (M.Stat.) 34
Master of Science (M.S.) in Quantitative Economics 14
Bachelor of Statistics (Hons.) {B.Stat. (Hons.)}} 13

Associateship in Documentation and Information
Science, Bangalore 6

Diploma on Opcration and Programming of

A ic Data P ing Equip 13
Professional Examinations in Statistics
Junior Diploma in Statistics 3

Toal : 128

AWARDS
I. Award of Mohalanobis | ional Symposium on Statistics Prize to the most outstanding M.Stat.
student of the Institute
Debashis Paul

2. Award of ISI Alumni Association and Mrs. M.R. lyer Memorial Prizes to
outstanding students of the Institute :

B.Swat. (Hong) : Ritabrata Munshi
M.Stat. : Debashis Paul
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3. ISI Alumni Association Rashi Ray Memorial Medal and M. R. lyer Memorial
Prize for oursianding performance in M .Tech. in Computer Science

Sabyasachi Dey
4. Award of IS Alumni Association Prize for ding perft inM.S.
in Quantitative Economics.
Sanmoy Chakroborty
5. Haldane Memoriol Prize 1999-2000 for best research work done in India
by a young scientist in {ndia in Medical Statistics/Bio-Statjstics/Problems
involving application of Quantitative Techni to Biological/Medical
Science.

C. N. Madhava Rao (University of Pune)
Thirty fifth convocation

Indian Statistica! Institute held its Thirty fifth convocation for awarding the Ph.D., M.Tech. (Computer
Science), M.Tech (Quality, Reliability and Operations Rescarch), M.Stat., B.Stat. (Hons.) degrecs and Diplomas,
Associateship etc.. on 08 January, 2001.

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 K.B. Sinha. Director of the Institute
presented the annual review of teaching and training activities of the Institute. Dr. K. Kaswrirangan, Chairman,
Space Commission, Secretary, Dept. of Space and Chairman, Indian Space Research Organisation delivered the
convocation address.

The bers of stud who obtained Degrees, Dipl Associateships and Awards in the

Convocation are given below.
Degree/Diploma Nunber of Candid
Doctor of Philosophy (Ph.D) 9
Master of Technology (M.Tech.) in Computer Science 27
Master of Technology (M. Tech.) in Quality. Reliability

and Operations Research 12
Master of Statistics (M.Stat.) 49
Master of Science (M.S.) in Quantitative Economics 20
Bachelor of Statistics (Hons.) {B.Stat. (Hons.)) 20
AssocinteshipinD P
Science,Bangalore 6
Diploma in Computer P ing and Applicati 9
Professional Examinutions in S
Junior Diploma in Statisti 2

Total : 154
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AWARDS
Award of Mahalanobis [ntemational Symposium on Statistics Prize ta the most autstanding
M.Stat. student of the Institute :
Arka prasanna Ghosh

Award of ISI Alumni Association and Mrs. M.R. lyer Memorial Prizes to the outstanding students
of the Institute :
B.Swat. (Hons) :  Sourav Chatterjee

M.Stat. : Pritam Kanti paul
M.S. (QE) < Sudeshna Maitra

Award of IS] Alumni Association Rashi Ray Memorial Medal for outstanding
performance in M. Tech. in Computer Scicnce :

Sanjiv Kumar Mishra

M.N. Murthy Memorial Prize : 2000-2001 for Research work done in Applied
Statistics.

Atanu Biswas
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2. RESEARCH AND OTHER SCIENTIFIC ACTIVITIES

The mnjor thrust of the Institute is on research in vanous comprising Th. ical and
Applicd Statistics, Math ics, Computer Sci Biological ics and other Social Scicnces,
Physical and Earth Sciences, Siatistical Quality Control and Operations Research and Library, Documentation
and Information Sciences. Scientists of the Instilule carry out independent rescarch in their own basic discipline
8nd also undenake interdisciplinary rescarch in collaboration with other units within the Institute and also with
oulside organisations. The Instilute ulso lakes up various intemnally and externally funded projecis in diverse
fields on challenging live problems of nationa! and international imponiance. As a pan of rescarch achvities,
scicntists of the Institute are involved in consulioncy work as well. For academic and adiminisirative
convenience, a number of Divisions (each division having one or more units) have been formed which sre listed
below :

1) Th ical Statistics and Math

2) Applied Statistics

J) Computer and Communicatian Sciences

4) Physics and Earth Sciences

5) Biological Sciences

6) Social Scicnces

7 Staristical Quality Conirol and Operations Rescarch

8) Library, Documentation and Information Science

In addition, there is a well cquiped Computer and Statistical S:rvnc&s chm (CSSC) which manages the

ceniral computing system, ¢-mail and internet facilities and p g and statistical services 1o
researchers.

Compuler networking within the [nstitute at Calcutta has been completed and researchers, students,
scholars etc. can now access the computing facilities from any terminal. The network provides computing on
Vax 8650, Sun Ulira, DEC Alpha, SG! and [BM AS400 platforms. As a part of computer nerworking, all faculty

bers have been provided with individual PCs, d to the network, in their offices. Delhi and
Bangalore Centres of the Institute hove also similar facilities.

A brief account of the h activities in di and units during the year is given belaw.

Theoretical Statistics and Mathematics Division

The faculty of the Division 1akes a major part in the hing of Math ics, Probabiliry. Statistics and
Theoretical Computer Science 1o the B.Stat., M.Stat. snd M.Tech. students of the Institute. Courses are also run
for rescarch fellows and there are regular semingr activities all round the year. Yet other teaching programmes. in
which the members of the Division take part ere the six-month course of the Intemational Statistical Education
Centre, the two-month JCCS course for Government Personnel and the UGC refresher course for
college/university teachers, each of which is orgamscd by Ihc Institute cvery year. Apart from these, there are
courses for the [SS (Indian istical Service)} P y Officers and various summer and winter
Instructional schools that the Institute holds from time to time. The Division has also taken the responsibility of
the NBHM Nurture-Programme for the [998-2002 batch. A number of faculty members of the Division are
engaged in the editorial functions of Sankhya and in the admi ion of the Math ics Olympind Project of
the NBHM at Ihe regionzl and national Icvel
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Under the sponsorship ol the National Board for Higher Mathematics. one-day seminurs on some basic
areas in modem mathemalics were organized in seven Calcunta colleges dunng the year  The lectures in these
seniinars were delivered by the faculty of the Stai-Math Unit. Calcutia and the Depurtment of Pure Mathemancs
of the Caleunia University.

Stai-Math Unit, Calcutta

The unit is actively engaged in research in many areas of Statistics, Probability. Math ics and
Theoretical Computer Science. An account of the active areas of research of the umit, rnaJov work done and
projects undenaken durning the year is given below.

Rusearch Activities

Theoretical Statistics

The mam areas of research included Asymptotic theory in Statistics. Sequential Analysis. Bay
Inference. Ranking and Sclection, Multivariate Analysis, M-cstimation. Asymplolic inference, specially in
d fent models. Non-f ic Inference. Inference in Stochastic Processes. Directional Data Analysis,

Linear Models. Optimal Dcsig\s and other aspects of experimental designs. Survey Sampling.  Survival
Analysis. Time Series Analysis. B Jackknilc and other r h Central limit theorem.

Edgewonl expansions. Strong law oflargc bers. Sequential estimati pecially second order properties of
estimates. I’.mnrm.mc and I Ic regressi hniq and related topics. Bayesian nonparametric
statistics and esti B i ip ic inference and inference with many nuisance parameters,
Robust Bayesian Analysis, R cliabili theory, Applications of Statistical und graph th i h to Social

and Biological Sciences, Biostatistics, Epidemiological studies on AIDS and HPV infections, Human Brain
Mapping

Work on Bayesi p ics. high di ional model selection and finer aspects of mode! selection
for small dimensions was continued. Among new arcas of intcrest are variable selection and classification in high
dunensional problr.-ms :p\cully for binary data coming from DNA analysis. Various applied problems of public
health. keting and statistical quality control were piso looked into. A monograph on

y p: 1€ 15 under pr

Theoretical research on the rates of CLT and allied 1opics continued. Rescacch on flexible and adaptive
discnnunant analysis 1s continuing.

Various aspects of bootstrap in linear models, including the situation where the di ion of the p
space increases 1o infinity with the samplc size, huve been srudxtd Generalised boutstrap schemes in manmgale
1 equations have been iniroduced and their first and sccond order behaviour have been studied. New as
well us umfying results on resampling plans in a large class of M, estimators have been oblained which include
all standard resampling schemes and a huge class of common estimators vsed in statistics. The performance of
the boowstrup for nonregular models when the standard conditions often assumed are violated. have been
investigated.

E i bl and usymplotic rob issues in d dent madels have been looked into, with

special emphasn: on ARCH type models.

Work 1s continumy in the direction of y of Experimental Designs. Constructional problems in 2-
way heteropeneny climinaung designs are being investigated.

The Institute has tuken up u project for estimaling the life disiribution of currency notes of different
denominanons in circulation in the market. The Institute was approached by the Reserve Bank of indis for
underaking such o project as the findings of the project will have significant impact on the management of
printing and circulation of currency notes. The project is sponsored by RBI end o team of siatisticians from the
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Applicd Statistics and Ihe Theoretical Statistics and Mathematics divisions are working on it. The projeci
officially started from June 2000.

As a part of the exchange program between Indian Statistical Institute and University of Leeds, UK.  three
day workshop was organiscd in July 2000 at the University of Leeds on The Statistics of Dircetions, Shapes und
Images. Scientists from the Machine Intelligence Unit, Applied Statistics Unit and Stat. Math. Unit participated
in the workshop and gave lectuggs

Probability Theory and Stochastic Processes

The main arcas of research included Limit thcorems, Rates ol convergence and cxpansions. Markov
Processes and Dynamical Sysiems, Polynomial Martingales, Random Walks, Percolation Theory. Probability
incqualities, Martingale theory and Stochastic Caleulus, Markov chain simulation,

A contemporary review paper on Infinite Divisibility, with emphasis on statisticul applications has almost
been completed. A boundary crossing problem for maximums has been studied with appllcallo" to sequential
estimation.

Necessary and sulficient conditions were obtained for the convergence of convolution powers of a
probability on the space of dxd stochastic matrices. Random continued fraction expansions and related ergodic
ransformations were studied. Explicit fc lae were oblained for the of escape times of simple
random walk from bounded intervals. Complete characterization was obtained for Markovian motions with non-
ncgative velocilies on the linc.

In the regular pmbabllny theory seminar, recent resulls on the following topics were discussed: Empirical
P Decoupling, p. Percolation theory, and random iteration of quadratic maps.

Mathematics

The main areas of research included Commutative Algebra, Geometry of Banach Spaces. Spectral Theory of
Differennal Operators, Non-Commutative Geometry, General Topology. Algebraic and Differential Topology.
Topology with emphasis on Function spaces, Equivariant plus construction and acyclic maps, Gromov theory on
panial differential relauons, Quanum groups, Uncertainty principles on Nilpotent and Solvable Lie groups.
Wiener Tauberian Theorems in Semisimple Lic groups. Equivariant Cobordism. Stochastic Differental
Geometry, Descriptive Set Theory, Automata Theory, Theoretical Computer Science, Harmonic Analysis.
Ergodic Theory, Functional Analysis, Operator Algebras, Differential Geometry. Specira of Laplacians,
Sediment Transport, Graph Theory, Combinatorics and Construction of Designs.

A problem of embedding of cerain planes in the affine three-space over arbitrary commutative rings
conaining b field of churcteristic zero is being studied: An Epimorphism theorem has been proved.

In Functional Analysis two lines af investigation have been pursued. The first is to determine, in terms of

nested sequences of open p-balls, necessary and sufficient condition for the uniquencss of Hahn-Banach

ion of o linear functional on a subspace to the whole space with respect to & sublinear functional p. The
second is 10 describe the form of lineer diameter-preserving bijections from one function space to another.

Work on 4 project entitled Techniques of topolugy. geometry, and analysis on manifolds which is supported
by the Depariment of Science ond Technology under its USERS scheme has been started.

Reseurch continued in Analysis on Semisimple Lie Groups. Some results were obtained on Heat kemels
from the point of view of uncertsinty principles.

tn Tupology. Fum.non Space Topologies and related problems were studied snd some problems in Sel
Topology were gated. Work on some probl in Descriptive Set Theory 15 going on.
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Work in the area of approxlmanon algoruhms and hard of ion is being
Polynomial time 2-app of Mini Linear Ordering and a rcw Feedback Set problems have
becn obtained using Goeman- W:Ihnmson primal-dual algorithm for Hitting Set problem. Results have also been
btaincd about hardi of app ing several NP-hard optimization problems on general as well as degree
boundcd graphs and dxgmphs

q

Projects Undertaken

Robaust Discriminant Analysis

Weighted likelihoud esumators based on certain minimum divergence criteria have recently been shown
to retain linst order eMiciency under the model while having attractive robusiness properties away from il. In
the year 2000-01. these esti and the weighted likelihood csti procedure have been used to develop
classifiers which are rubust altematives to Fisher's discriminant function. The usefulness of the proposed
methods have been illustrated through extensive simulation study and have also employed them on real data.
The work has been reporied in a paper.

Uterine Cervical Cancer: Database, Statistical Modeling and Other Issues

As u resull ofjoim Hlaborati research with scientists of sociology and biochemistry units significant
i hical. ¢y ical and clinical i ion has been collected. which can be very useful in studying
kpldL"\IU!\lby and cost-cMechve management of uterine cervical cancer among female population in India from
lower sucio-economic buckground. The collected data have been analyzed using modem statistical techniques.
Tlus project on [:p|dcnuuloucnl studies on HPV infections and its role in the development of Uterine Cervical

Cancer 15 continuing in collaboration with Biochemistry unit.

Statistics in Ecology

The vbjective of the project is to analyze. using Bayesian approach, the available data on bird hing to
cstimate the abundance of different specics of birds. There is no satisfactory method for doing this estimation
based on bird-watching data. The existing methods use capture-recaplure technique which has been found
impracticable in this context. Attempts are also being made 10 get more extensive data about vegetation and
habitats for different species of birds and build a madel integrating all aspects of the environment and abundance
ol the species. A good database will also be built up on all aspects of environment for at least a small part of the
couniry. Work on the project has begun.

Selected Papers of C.R. Rao

Volume |V of the Selected Papers was published in 1999. The last of the volumes planned so far, namely
Vol. V was published before the Conference held during 29-31 D ber, 2000. in celebration of the eightieth
birthday of Professor C.R. Rao.

Regional Mathematical Olympiad

Preliminary work for ducting The Regional Math ica! Olympiad 2001 for West Bengal,
sponsored by National Board for Higher Malhcmnhcs for classes IX, X and X1 students has begun..Over the
years, this annual event has generated a great deal of interest and enthusiasm in Mathematics in this region.

Star-Math Unit, Delhi

Research Activities

Research was carricd oul in the following brond arcas: Block Design, Estimation of parametric
functions of distributions, ml’:rence under order resirictions, stochastic orders for order statistics, spacing and
of order stati bl for & class of partial differential equations, stability and
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lurgeness ol core in_ game theory, robustess of filters in filtering theory. characterisation problem for Levy
prucesses, usymptotics fur spectral elements in matrix theory, opesator calculus.

Using finite projective geometry, a large cless of fractional factorial plans for symmetric factorisl
designs wus vbtained. These plans are shown to be universally optimal under 8 model thal includes the mean, all
mean cﬂ'cus and a specified se1 of two-fi i Block designs for mean effect plans with possibly
| blocking were also obtained

Estimation of parametric function of two distributions has been investigated. The resulis snd its
applications 10 estimation of intra-class I mean problem and recovery of inter-block
intormation. known esrlier, have been improved. Mulnplc range test for analysis of covariance due to Dhigpen
and Paulsen in the special case of a single variate has been exiended 10 several covariates and u new method of

computing the percentage points of the test statistics has been worked out.

Estimation problem for survival functions under has been studied. Studies have been made
in the interiace probl for ion of survival functions and ing risks. In the arca of stochastic
ordering, results have been obtuined regarding order siatistics and spacing and concomitants of order stalistics of

non-homogencous observations.

N ic and p i istical infe probt for a class of stochastic panial differential
eyuations whcn the process is ob>crvnblc continuously over space and time or when the process is observable at
discrete ime pomls but continuously over space, havc been studied. Sequential version of Cramer-Rao type
integral incquality has becn blished for seq | Bayes nsk Cram:l Rao type m(cgml mequalities for
general loss funcuons have also been derived. Hajek-Renyi type i y for q and Whinle
lype inequality for Banach space valued murtingales have also been established.

In Game Theory. research regarding the stability and largeness of the core has been carmied out Nice
conditions under which stability of the core coincides with the largeness of the core have been found. In

bl

particular, these results solve the problem for all sy ic fi utility cooperative games.

The question of robustness of the filter in non-linear filtering theory has been studied. Significant
results regarding the behaviour of the filicr when the model specification is approximate have been obiained.

Churacterisation of Levy processes through a finite sequence of time space vslued polynomial
nurtingales has been cstublished. Two classes of Levy processes hus been tound - one contining the
homogeneous Levy processes and the other more general Levy processes. Exuct number of polynomals
required has been Tound in terms of the cardinality of the support of the Kolmogorov measure of the process.

Asymptotics of cigenvalucs and eigenvectors of a perturbed matrix has been studied. Computing the
axymptotics of specteal elements iy a key problem which relies on the chnmclensnc polynomial and the Jordan
cunonical Jorm. Results have been obtained to explicitly determine the d of H
These results can also be viewed us versions of a matrix Puisuex problem. The new approach hos enabled 10

solve some cases which were previvusly considered as singular.

Calculus of operator Tunctions was developed further with the computation of norms of derivatives ol
some operalor maps. These resulls answer some questions in mathematical physics and numerical snalysis.
Techniques developed in operntor theory have been applied in the study of the stability of the solution of
Lyapunov cquation unifying the works of several numerical analysts and engineers.

Star-Math Unlt, Bangalore

Apant from continuing research activily in various arcas of Mathematics and Statistics. the Unit is
uctively involved wn the efforts 1o promotc quality teaching at the undergraduate level Mathcmatics. These
include mvolvement in the “Nurture” Programme of the NBHM, the Mathematical Olympiad and the educational
activities of the Indign Acudemy of Sciences.
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A bnef resume ol research carricd out during the year 18 given below:
Research Activities

Mathematics

The mamn arens ol research included Functional Analysis. Geomeiry of Bunach space. Ergodic theory,
Operutor alyebras and Operator theory. Harmonic analysis. Differcnnial Geometry and Topology. Non-linear
purtial diflerential equanons and Geometry. Fimiely additive measures. g-inverses. Algebraic groups,
Combinatonal Number theory and Algebruic geometry.

The main objects studied related 10 tensor product systems of C*-Hilbert modules were completely
positive definite kemels, morphisms of product systems und time ordered Fock modules. The classification
theory Jor these product systems was initiated. and the main results obtained include: (i) A criterion for a set of
units 10 generate o product system; (11) A complete description of positive, projection, unilary morphisims of time
vrdered Foch moedules: (i) Identificatton of product systems of dilations of CP semigroups with bounded
generators as ime ordered Fock modules. Also considered was the problem of obtaining mimimal ditatons of
operator cueycles of Ey-semigroups of type | factors The main result here was that the minimal isometric
dilation ol cocycles always exists and Is unique in a cenain sense. Also obtained were results analogous to
Sarson's characterization that subspaces o which pressions of semigroups are again BrOUPS are semi-
mvariant subspaces, in the context of cocycles and quantum dynamical semigroups.

A classification ol homogeneous Scalar Shifls was obtained. The technique of “blowup™ was used to
d d ients of Hilbert modules better.

A simpler proof over the complex numbers of a classical result of algebraic geomelry known as the
Hilbert-Mumford criterion was established. A number of generalisations of the classical Erdos-Ginzburg-Ziv
theorem was proved.

The binary code g d by the ch istic functions on a finite symplectic space over a field of
charactenstic two of the guadrics of a fixed wilt index is shown to be independent of the witt index. Its radical
and socle structures and, 0 particular its dimension, as s module for the corresponding symplectic group was
determined. A formula for the code g d by the ch istic functions on k-hypersurfaces in a projectic
spaces was ob 1 using some el y algebraic concepts iniiated by Moorhouse and a close anologue ol
the classical formula of Hamada was derived.

Relined versions of Hardy's theorem for the Euclidean Fourier transform as well as for the Helgason
Founer form on rank one sy ic spaces have been established. A characterisation of the heat kemel
iated to the on the Hei: g group was obtained

hlanl +

The precise blow up behaviour was studied and a priori estimates were obtained for bounded encrgy
solutions of the subcrilical exponent problem on the CR Sphere. This is the first step towards understunding the
problem of prescribing curvature functions for the CR Yamabe problem on the Sphere. As in Riemannian case. it
wits shown that the blow up sequence necessartly converges 10 a critical point of the curvature and the flatness
vonditions on the curvalure funcuon decide the nature of the blow up point.

Considerable progress has been made in the writing of a monograph (book) on Chaotic Dynsmics on the
Real Line. Many popular and a few highly technical and mathematical books exist describing this subject. The
wm of the proposed work is to present details of various claims in popular books with rigorous proofs at
clementary level using only real variable theory.

It was proved that il u non-reflexive Banach space is an M-ideal in s bidual then 1t continues to be sn
M-rdeal wn all the duals of even order. A long standing question in the geometry of Banach spaces was seitled by
exhibiing a Banuch sapce in which every unit vector is an exireme point of the unit bell of the bidual but none
gre extreme in the unit bull of 1he fourth dual.
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One of the important classes of linear codes is that given by the characteristic functions on linear

" {of a fixed di ion, say r ) in a projective space P". The celebrated Hamada's formula (proved in

1968) gives the dimension of these codes. Hemaode's formula takes on a very cumbersome form even in the

simplest cose of codes gencruted by hyperplanes. Despite many attempts made at finding a simpler version of
this formula, a simplication is found only in some very small number of cases.

The codes given by the characteristic functions of hypersurfaces of a fixed degree r in P* were
investigated and a formula for its dimension was obtaincd. It was also proved that this code 1s the code grven by
linear spaces of dimension n-r thereby giving en alternative to Hamada's formula.

Krengei-Lin d position for an algebraic structures such as Tortrat groups, commutative
hypergroups and central hypergroups was proved. Sicbert factorization theorems (which say that a full or 2
symmetric 7-decomposable measure can be writien as a product of 8 strongly T-decomposable measure and a T-
invariant measure) for measures on unipotent groups and on p-adic Banach spaces was proved. A
charactenzation of compact hypergroups within the class of hypergroups admitting an invanant Haar measure 15
proved. viz. 8 hypergroup with an invariant Haar measure is compact if and only if the hypergroup has normed
cunvergence property.

Statistics and Probability

The main sreas of research in Probability Theory included Quantum Probability, Diffusion Processes
and Skorokhad prablem, Semi-stable measures and processes and Chaotic dynamics on the rcal line. Research i in
Siatisucs was conducted in Sample surveys. Large sample theory, Bayesian inference, Bay
estimation, Rabust Bayesian analysis and Optimality and construction ofcxpcnmcnlzl designs.

Skorokhod Problem in an Orthamt (which ariscs in the study of diffusion processes with reflecung
boundary conditions) wus suggested as a Subsidy-Surplus Mode) in a multisectoral economy: companson resulis
and consequent applications to asymptolics of rellected Brownian motion were investigated

Feynman-Kac semigroup iated with reflected B ian motion in a bounded Lipschitz domain
were studied: (the potentials in the interior as well as on the boundary could bclong to generalized Kato class). [n
addition to proving a conditional gauge theorem, a ion with condi B ian motion was obtained.

Existence. uniq and ch isation of sol of the infinite dimensional equation
\.urrcspondmg to thc ﬁnuc dimensional Brownian mollon were proved Also characterised are solutions of the
infinite d corresponding 10 a finite d ional semi-martingale.

An impartant devel was the nonp ic Bayesian esti of a general regmsswn function
using wavelets. Multi-resolution analysis was used here 10 dcnvc a wnvc]cl h as an esti
function for a given set ol noisy data. The h hical Bay pproach was employed 10 model the regr:ssmn
function using a wavelct busis and to perform the subseq imati The Bayesian model selection tool of

Bayes luctor was used to select the optimal resolution level of the multi-resolution analysis. Error bands were
provided as an index of eslimation error.

Applied Statistics Division

The Applied Statistics Division came into being from September 1996 in place of Applicd Statistcs,
Surveys and Computing Division. The Computer Science Unil was renamed as the Applied Statistics Unit and
the Biometry Unil was iransferred to the Biological Sciences Division. Thus at present, the Applied Statistics
Division consisis of only one unit viz. the Applied Siatistics Unil.

The following are the research and other activities of the Applied Statistics Unit of the Applied
Statistics Division during the year
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Applied Statistics Unit

Scientists of the Applied Statistics Unit (ASU) re involved in various teaching, training, research and
development ectivities.  ASU is fully responsible for conducling the shon-term course “Intensive Course on
Programminy und applwauon of Electronic computers™  This unit also regularly conducts teaching/training
prog like schools and workshops. The members of the faculty conduct research in
various arcas of statistics, mathematics snd computer science, wath special emphasis on applications.  Some
members collaborute with other unils of 181 on joimt projects.  Currently, there are collaborative on-going
projects with the Theoreucal Staustics and Mathematics Division and the Sociul Sciences Division.  The
setentists of the unit are also actively involved in the ucovinies of the Survey Research & Data Analysis Centre
{SURDAC).

Research Activities
Sample Surveys

In the areas of Newwork Sampling and Adaplive Sampling through Networks. respectively, covering
situations where the sampling units and the observational units for which a parameler is 10 be estimated are
dilferent and are not different, some theoretical work was done covering stratilied. multi-stage uncqual
probability sampling without replacement. Some empirical exercise using Economic census duta was also done
w provide gmdelines in formation of networks suitable to produce serviceable estimators for total aumbers of
puople with specified features that ure widely scattered in various localities.

In the context of randomized resp (RR) techniques results were developed 1o yield estimates of
people with sensitive characters when samples are drawn according to complex designs. Both maximum
likelihood and method of moment estimators were employed yielding mean square error estimator in this
context. Efficacy of IPNS technique was also demonstrated in the RR surveys.

In the context of multi-stag pling in unbiased estimation of the mean square errors (MSE) siandard
results stan with the MSE formulae s g dratic forms { in case a standard MSE is in a8
different lorm. Appealing to ¢ y in exp ion operators in lhe nitial and later stages ol sampling
simplified procedures wcm developed.

Based on the well-known Hajek’s (1958) approach an MSE-estimator form difTering from 8 quadralic
form is umenable to easy check for its uniform gativity which is not available for the laner, provided both
are unbiascd for the same MSE. When this is not the case altemative MSE-esti forms were developed wilth
easy checks for uniform non-negativity.

Taking interest in the methods followed by various state Governments and also by the goverment of
India in estimating (i) areas under principal seasonal crops. (ii) their yield rates and (iii) amounts of their yields
cerain comective have been ded and Ihey are accepied by the Governments. For the CSO
Industrial Wing. Government of India also cenain revisions in the sampling designs were recommended and
found acceptable to them.

Al the instance of the National Statistical Commission ISI undertook a project in collaboration with
NSSO and in connection with this il was demonsirated how using NSSO data, improved district level estimates
for several socio-economic variables could be obtained employing the Small Area Estimation techniques
applying methods of G lized regression {GREG) estimation, empirical Bayes (EB) and Kalman filtering.

Finally, usmg Economic Census data it was d how in
improved estimation is possible in cstimating the first-stage unit level values employing the GREG and EOS
methuds essentially by appealing to the Small Arca Estimation principle of b ing strength,
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Design of Experl , Combi ial Methods and Their Applications

“Strongly balanced” and “vniform" are stringent conditions on repeated designs. A new
concept of nearly balanced and nearly uniform was introduced. Though such designs are not optimal, these have
good efficiency. Construction issue for such design when X = | or 2 was settled.

Research was carried out on the allocation problem (and related inferences) in the clinical trial set up.
An sllocation rule was introduced for the clinical trial set up for sllocating the entering paticnts among two
competitive treatments in such a way that eventually the better treatment will have a larger allocation. Responses

were d to be i and the p of prognostic factors was also handled. An adsptive allocanon
design was also introduced in the gmup sequential se( up. This method bridges the two approaches in clinical
trial research, namcly group seq; | methods and adaptive allocation designs. Some Bayesian adaptive design

was also studied in the context of clinical rials.

An adsptive technique was also suggested for simultaneously selecting the optimal model and
efficiently estimating the p involved in that model among a class of nested linear models. This problem
has an application in chemical cngineering,

Some cross-over experiments are such that the carryover effect is a fraction of the direct effect. Data
seis were found where such a model fits well. Under such a model, surprisingly, the SBURMD is not optima)
and another class of designs sre highly efficient. These designs are also smaller in size. Some research in this
direction was carried out.

Some designing was done towards finding the best Puja in Kolkata.

Blostatistics

Research was carried out for adaptive allocation (and related inference) for repeated observations from
patients with refe to an application and the resulting data set on the trearment of patients with theumatoid
arthritis.

Some review works were done on the statistical perspective of carcinogenic potency.

A Bayesian epidemiological study was done for bivariate ordinal data with covariates resulting from
the Wisconsin Epidemiologic Study of Diabetic Reti hy. Some th ical studies followed by the analysis
of the data were carried out.

Research on modeling and analysis of cnvironmental/air pollution data were also carried out. A Poisson
process approach for recurrent event data with environmental covariates was adapted. A test of homogeneity
across groups with Poisson count data was also done.

A robust method was developed for estimation in the survival annlysns scenano \vnh nghl censored

data. The method has bounded influence and performs well compared to cl ds of

Reliability, Life Testing and Survival Analysis

In a continuing analysis of accidents in Indian coal mines. the rates of non-fatal accidents in the mines
operated by the Eastern Coulfields Limited were analyzed.

A d f-fit test for log distributions in the context of lifetime data was derived.
Alihough lhu problem has relevance both in Reliability and Econometrics. no other solution was previously
known.
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linhili d

Calcaluuion ol coherent system was idered in vurious stress-sirength scenarios in which
stress can be common for ull the components in the system and also present ut the component level. Some
Yormulittron of stress-strength eeliubility was #lso worked out in 4 regression set-up.

Availability of @ maintained system with or without spares and with different (prefect or imperfect)
repir mechumsms wus ealeutated. The class of distributions sdmitting L-optimal tests for no contaminalion was
churactenzed, and upplhications to reliability models was studied.

A battery ol diagnostic plots for d
madel for lile time data was propused. Methods of making
model were ulso exanined.

2 Sy ic depanures from the Proportional Hazards (PH)
dj for better adherence ol the data to the PH

ic ton of cuuse-specific huzards in a competing risks problem with gencral missing
panem m !.nlun. type nlonnation was considered. A method wsing the EM algonthm is found to have some
diiculty reparding estimabihity. On this poini. a counting process based approach leads 10 a Nelson-Aalen type
estmiator wich seems 1o work betier: This upproach links the observed processes with the underlying processes
tor hilerent furlure types under sunie ussumptions un the missing muechanism.

Multivariate Analysis

Classification provedures were studied when the populutions are correlated. Lincar discriminant
funcions (LDFs) were constructed. depending on the knowledge of the paramelers associated with ihe
pupulanions, with unmatched training samples from the populations. Exact densitics of the LDFs were derived.
Simulation studies were made 10 assess the probabilities of correct classification in using the LDFs.

Studies were imade on near exact and asymptolic disiributions of same Buhadur optimal tests, derivation
and vptinwl ioference for bivanate Von Mises ;undlllulul distribution. optimal P-cube and LMMPU lests in
muluvanae snd mul |

Infereace

In the area of clinical tnals with two i fixed width confid intervals for
treatment ditlerences were denved for both independent snd adaptive sampling schemes. Altemative lests for
lesting normal mean against two-sided allematives were developed. using some adaptive sampling scheme.

In he context of cireatn dati. new optimal tests for isotropy agamst the wrapped stable mixture family
were denved. Optmal - tests Tor change-point for change in mean direction were ulso proposed. Other work in
this area cluded constructon and inference for some usymmetric circular families und computational Bayesian
weehmques for sonre circobar fannlies.

Some work has been dune with regard 10 8n extimating equation appronch for estimation of mean
regression paraneters with unspecitied variances.

Nuew classes ol divergences useful for mini distance estimation were developed. Methods of
improving the power ol the fird goodnuess of fit tests (or bump and dip altemautives were proposcd. Some
density-bused divergences were developed. These led to highly efficient esti with bounded influence and a

method. based un mininm distance weas, for robust discriminant analysis.

Cryptology and Computer Science

Sigmlicant work was done for studying cryptographically i properties (like lincarity.
resiliency, alpebrate degree. bulancedness, symmelry cie. )of(hc Boolcnn I‘uncnun of LFSR-bosed stream cipher
systenss, This s iy fur enliancing the rob of the xcheme. Various state-of-the art icchniques were
developed lor construction ol resilient Booleun Junciions having high non-tincarity and slgebraic degree. Some

ol these techmgues yield best results known so far in this field. Different combinulorinl aspects of the Boolean
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function und its properties like SAC. PC. Autocorrelation (important in connection with design of S-boxes in
Block Cipher Systems) were also investigated for their proper utilization.

Catastrophic Fault Patterns (CFP) in VLSI architecture were studied. Enumerstion of CFPs for a given
link redundancy was worked out for both bidirectional as well as unidirectionsl links. Given a CFP. finding oul s
minimal set of link redundancy which will atlow flow of information, is a non-trivial problem. An algorithm was
devised to wckle this problem. Ch ization and ion of CFPs in two-dimensional architecture was
also considered.

Projects Undertaken
A. Internally Funded Project

Regression Models for Survival Data

The purpose of this project was to make a systematic study of the svailable diagnostics for some
regression models for survival daa. During the first year. properties of the various residuals in Cox's
Propunivns! Hazards (PH) modcl had been examined. The fovus of the second year's work was on those
diagnostic plots which check the validity orth prupomonal hazards assumption, irrespeclive ol the validity of
other related p (such as additivity/linearity of the covariate effects). If the proportional hazards
assumption does not hold. then it may still be possible to use o modified version of this model after suitable
adju:lmunl The set of plots available in the literature and some new plots were examined from this point of
view. Two specific types of violation were considered: (a) & covnnale conteibuting as a scale factor of the failure
time (sather than a scale factor of the hazard rate) (b) a reg fTicient being time-dependent. it was
assumed that the effecis of all the covariates except one are proportional on the hazard rate. Simple und intuitive

hods of adjusting for the proportional effect of a single covariate were then explored and siudied via
simulations. The procedures considered here can be organized to form a gateway to the proportional hazards
model. The entry could be automatic (if the plots are good), conditional (if the plots are not good but sunslactory
remedial measures are available) or rejected. Other diagnostics for the Proportional Huzards model come ity the
picture only after automatic or conditional entry has been gained.

Winter School on Applicd Statistics

The unit organized the 2™ Winter School on Exploration of Pattems in Spatial and Other Types of
Large Dawa’ in Calcuua during 6-23 February 2001. The objective of the Schuol wus to gencraie
rescarchvicaching intercst among the facully and scholars on Spatial Siatistics and tv emphasize. 1o the scienlists
and ofYicers, the vast potentisl for applications in the use of Remote sensing datu and Statistical Modelling of
large duta sets.

IASRI. ICMR. 11PS. RBL. ASC), IIT. and various Universitics from |1 States nominated 38 applicans.
Other than the faculty of the Institute, the resource persons were drawn from CRSE. 1IT Bombay and Burdwan
Univensity.

<

Leciure topics included Spanial P ( Imuge P i .md Remote Sensing Imuge
Classification, Models for lurge duta and their upplic: in DNA ing, Statisticsl Approach to Geological
mupping, Bayesian Approach to Spatial Data Analysis and Slmulnuun and some Research Topics aimed at
applicutions; compared 1o the first School, extra emphdis was put on Spatisl und Large Data File handiing
Mininy. and hands-on truining on GIS.

A bound volume of Leclure Notes was distributed a1 the beginning ot the School.
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Indocrypt 2000

In December 2000, the Applied Statistics Unit successfully organized INDOCRYPT 2000 - the first
Inteenutional Conference on (‘rypmlogy in Indiu. me Bimal Roy of ASU was the Program Co-chair of the
conlerence. Thix four-day contere (including a single-day kshop) was able 1o bring together the

cademictuns and proft Is in India invol wuh rcscm:h and development of crypiology and was a major
step lowards organized study of cryptology in India. The conference was attended by a number of foreign
delegates, including stalwants in this field like Prof. Adi Shamir, Prof. Eli Biham. Prof. Jennifer Seberry and
Prof. Cunsheny Ding. The procecdings of the seminar was published by the renowned intemational publishing
house Spnnger-Verlag i their LNCS senes. INDOCRYPT has become en annual intemational event and has
helped India to esm o prominent place in the i ional Cryplology community.

B. Externally Funded Project

Software Development for Cryptanalysis

ASU has ully completed this Defence R h & Develoy Organization (DRDO)-funded
project. The three-ycar long project was a joint collaboration with Bengal Engincering College (Dccmcd
Universily). RHowrah. The main objective of the work was develop of math ical and 1
tramework for Iumml.mun ol s.ryplannnlyuc auncks for LFSR-based stream cipher system, its software

lation ond hard pl The hard: 1 ion portion was handled by the B.E. College
and the methodologicsl rescarch work was carricd oul by the ISI. The outcome of the project was development
of some improved cryplanalytic techni for estimation of initial dition of LFSRs and the unknown

Boolcan function and the connection Polynomial.
Audit Sampling Project

On a request Jrom the Finance Depantment. Government of West Bengal. 8 survey design was
introduced and implementcd to carry out audit by sampling for the Health Sector leading to its continuation
with appropriate modilications w cover the Public Works, Irrigation and the Engineering Scctors. The field work
was donc by W. B Govt. o!Tual; who were trained and supervised by ISI. Thc >amp|m;, dcs:y\ was devised by
1S1. The prep: ol'y putcr-based daa proces 3 ion and
report writing were 1cmmp||shul by project tcam of iSI. Quahly in the n\unmn.mu, of ulTlcul records in
respect of both quantitative and categorical data was cxamined through this sample survey and cstimates of
various churacieristics were prepared.

Computer and Communication Sciences Division

The Division comprises Computer Vision and Pallcm Recognition Unil. Advanced Computing and
Microeteetronics Unit, Llectronics and Ci ion S Unit and Machine Intelligence Unit.  Facully
members of the Division are also engaged in teaching and truining M. Stat., M. Tech. (CS) and M. Tech.
{QROR) programs, m addinon o their research and project works. Muny undergraduate and postgraduate
engineering studeals of Computer Sciences, Electronics and Tel i Clectncal E ing and
students of MCA courses from different universities and instilutes undergo their vocationalisemestral training
under the supervisions of the laculty members of this division. Rescarch work carried out in these units is
deseribed below.

Adh d Computing and Microel ics Unit
During the period 2000-01, the faculty members of the Unit were engaged in research in the field of

Computer  Science. The specific ureas of rescarch included Parallel/Distributed Computing, VLSI design and
Mobile Compunng.
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Rescarch Activities

Paralicl Architecture for Fast Recognition of Simple Geometric Image Patterns

This is an on-going project which deals with the problem of identifying simple geometric patierns from
the digitized black and white image pixcls. The conventional algorithms used for this pumose usually
consume a lot of computational time. The objective of this project 1s to devise a suitable paratlel architecture and
the corresponding algorithm. so as to identify the simple geometric pattems in a given imayc in a fast and cost-
effective manncr.

During the ycar in question, an O(N) time algorithm has been developed using content addressable
memory for recognizing all the N steaight lines in a 2D image. Using an associalive memory-based
srehitecture, u parallel O{N) ulgorithm has been developed for identification of all the basis polygons formed
by these lines. As a first level benchmark, the algorithm has been applied on images consisting of a finie
number of simple gcometric paitems like n gles, squares, Iriangl liclog rhombus, ¢tc. with
vurying locations, sizes and orientations. 11 is haped that the results of the investigation on images consisting of
polygons. may also be successfully used to devise algorithms for fast recognition of patiems contaiming
curved lines as well, on the proposed architeciure,

Performance Analysis of Multiprocessor Systems

This is also an on-going project which concems the performance analysis of a shared memory
multiprocessor system. An N x M shared- memory multiprocessor architecture consists of a sct of N

processors | Py Py .... Py}, and a set of M memory modules. | My, My ...  Mul. Insuch a system,
contentions occur when more than one processor in lhe same memory cycle gencrate requests for a
common memory module. C i degrade the rate of memory requests and hence the overt]
system performance.  One measure of the performance is the effective memory bandwidih, i.c.. the number
of modules that are busy during the same cycle. Other performance indices include mean waiting tinw for a
memory request and expected queue length.

During the yeur, the effect of finite buffer (queue length) on the performance of the system has been
studied. In a system with hot spot traffic and finite length buffers, buffers may become full even under
realitively light trafTic. because of the condensation of traffic in the switches leading to the hot spot. [n such
coses. one mode of reducing traffic is to combine two difTerent requests to the hot spot having some altributes in
common. Such a system and derived formulae for network latency. throughput, etc. have been analyzed.
Simulation studies have been conducted and the results compared with the formulae.  The behavior of the
system in presence of cache memary at cach of the processors has also been swdied. Intitively. use of cache
memory would reduce the uccess (raffic at the memory modules, which would result in lesser confict with
increased memory bundwith. However, this will also bring about the issues of cache inconsisiency
Theoretical analysis as well as simulation experiment have been undertaken to reveal the system behas or under
such conditions.

Efficient Utilization of Caches in Designing Algorithms

This research project desls with the issuc of cache-conscious design of algorithms. In order to speed up
memory accesses, smull high speed memories calied caches are placed between the processor and the main
memory. If the data is found in the cache, the main memory need not be consulted. On the other hund. «f the
required duta is not present in the cuche, it is considered us a miss and the duta must be loaded from the mai
memory. The time to scrvice  cache miss to memory has grown (rom 6 cycles for the Vax 117780 to 120 cycles
for the Alpha server 8400. The aim of this project is to investigate, both cxperimentully and analyncally, the
influence of cache managemen on the overall execution time of different most commonty used algorithms, and
to redesign the ulgorithms in the presence of cache.
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During this year. as un initial siep. the all-pair-shoniest-path algorithm by Floyd was iaken up and
redesigned, taking the presence of cache in the computing system into uccount.  The basic idca was 1o re-order
the sequence of operzions i the algorithm depending on the availabie cache size of the system for utilizing the
current dala present in the cache ns much as possible, resulting in what is called a blocked version of the Floyd's
ABSP ulgorithm. The experimenl was made on SGI and SUN workstations using the cache simulation tool
Shade. The experiments indicate that the blocked version of the algorithm delivers a speed-up (relative to the
original unblocked algorithim) between 1.6 and 1.9 on 8 SUN Ultra Enterprise 4000/5000 for graphs that have
between 480 and 3200 ventices. The measured speed-up on an SGI 02 system for graphs having 240 10 1200
vertives is between 1.6 and 2.

Anuther class of problems where cache-consciousness may improve performance is in the area of Image
processing. Purticularly interesting are the relaxation ulgorithms. which are itceative in nature and hence may
¢ improvements for u small change. Investigations huve been carried oul on improving performances
of dillerent image provessing algorithms like Canny's edge detection algorithm, segmentation algorithm. ctc.

Mobile Computing

Because of the growing demand for mobile communication throughout the world, mobile computing
has emerged as one of the important arces of recent cescarch. There are various aspects which have drawn the
altention of the rescorchers over the past few years. These include channcl allocation, efficient location
management and hand-ofY management with a vicw 1o achieve the desired QoS (Qualiry of Service), etc.

tira mobile computing cnvi all the neighborny bise stations are connected to a Mobile
Switching Centre or MSC. When u mobile user is about 10 lewve . cull, the cell's base station 1ransfers the
ownership of the mobile to another base station getting the strongest sipnal from the mobile vser. 1F a call were
in progress ai this point of time, then this call should be switched 1o a new channel (as the old one is not used

in any adjacent cell).

¢ stations shuuld provide scparate channels to cach mobile under its control. Further, channels
must be assigned so that l||c ¢ iy no interference with the channels of the adjacent cells. On the oiher hand. the
number of available ¢he S in any f I situgtion is limited. Two sufliciently disiam base slations can,
however, use the same cham\cls where  inter-cell interference is negligible. Optimal channel assignment is

an impurtant issue (o be resolved.

During this year, assuming a k-band buffering system where the inter-cell interference does not exiend
beyond k-cells away from the vriginating cell, two di tations have been provided for the channel
assigmment problem - distance-k chromatic number problem, und  k-band chromatic bandwidth problem.
Existing algorithms on the first problem are non-optimal, and a new optimal algorithm for this problem has
bu:n developed.  Using the elitist model of the genetic algorithm. a near-optimal algorithm for channel

B has been developed. Corresponding 10 a 2-band chromatic bandwidih problem and single demand per
cell. this algonthm shows a perfonmance improvement over the earlier results by a tactor of 4/3. In addition. an
integer fincar programming formulation of the general channel assignment problr.m has been given. This leads
10 an algonthm which provides optimal bandwidth for all the eight benchmark i The ional time
invalved with this algorithm is sbout one-tenth of the carlicr best resulls reported in the literuture.

A new technique has beea propoxed for the exact lovation |dcn||ﬁcallon of a mabile user, in case of

emergency like Tire. accident. medical emergency, military appli eic. The technique is capable of
detecting the location with an sccuracy of abou( 12 meters. The associated overhead in terms of extrs hardware
h number of pes 1o be d 2 lexily and length is negligibl

Diflerent location updstion staricgies have been simulated on 8 mesh architeclure of cells. The
perfonnance evaluation results huve shown thut dist based location updation sirategy is better compared to
the uthers.
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Interconnection Networks - Phase 11

Multisuge i rks have ived more and more attention for inlerconnccting
parllel ¢ und ATM itches in broud band networks becuuse of their property of deadlock-free
routing und equal communicstion latency between uny network input and output. Dunng the year 1n quustion.
un O(N log N) ulgorithm hus been developed N being the number of input/output lines. to find the mimmum
number of stoges ul'u Benes network (which 15 a rearrangeable one) to route a given permutation. This techmque
would be helptul 1o ruute sny per ion with mini delay. M . for hybrid opucal nctworks. where
the optical signal gets altenuiied bs it passes through a number of couplers at cach stage. this technique would be
highly importunt to keep the puth-dependent loss of the signal to its minimum.

Computer Vision and Pantern Recognition Unit

Apart frum rescarch uctivilics, faculty members of this unit were invoived in tcaching seven courses at
vunuu\ levels (B.Stat.. M.Tech (CS). M.S.(QE), ctc.) in the Instilute. as well as in consuliancy. IST has ogreed
le to trunster Bangla and Devanagan OCR technology developed in this Unit to C-DAC, Pune, for
iulization. It ix vxpected thutan MoU will be signed soon.

Research Activities

Document Analysis

The unil continucd to improve the Optical Character Recognition system for printed Bangla and Hindi
lexts. A prototype sysiem for the recognition of basic printed characters in the Onya scnpt was slso
implemented. Pretiminary  work  on  recognition ol hand-written text, particularly numerals has been
completed. Investigation is being done on other aspects of document analysis. such as automatic separation of
senpts in a multitingusl documen, nulumnuc skew corrcchon |dcnt|chl|un of type styles (buld walic, ene),

2 and ion of h | . and g for keywords in a d image.
I B into d data pressi havc also been initiated.
Blomedical Image Analysis
Work commenced vn the analysis of functional M; ic R tmaging (fMRI) data for the

study ol the human brain. Currently cxisting techniques are bcmg studied for the processing and analysis of
such daw. It is planned to cxplore various problems currently of interest 10 the ncnro-lmagmg community,
such as estimation ol wtrophy. locating areas of the brain ible for 1 ic such as
sgizures. hullucinations cle.

Necural Networks and Genetle Algorithms

Investigution ix being curricd out on the use of seclf-organizing neura! network models for solving
problems in Computational Geometry, such ss finding the smallest hypersphere enclosing a given set ol poinrs
in arbitrary dimensions, and the k~centre problem. Application of such niodels to document analysis tasks will
be 1aken up loter,

Natural Language Processing

Work continued on the delailed linguistic analysis of Bangla noun, udjective, adverb, and pronoun

word forms, and d ticated. and pocic words. Some prelinvinary work was completed
on stylo-statistical analysis of Bang,la scntences. A multi-| Iln},unl dlcllonnry is being constructed for some of
the major Indmn langunges. A dictionsry that allows ph e g has been consiructed. and hus been

T d into the sophisticuted spell-checker for Bangle dcvclopcd by the unit.  Work has started on

construching u semuniic net for Bangla,
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Speech and Signal Processing

An g d pilch detection progeam that uses staic phese analysis was implemented. A study of
the intomativnal and  prosodic palterns  in Bangls  speech was also initiated. Some speech data has been
collected lor this purpose,

Methodology Development

In additivn to upphed research in - the vorious areas mentioned above. the unil continues 1o be involved
in the development of theoretical methods and algonithms relaed 1o fuzzy sets numely definilion ol a fuzzy
vonelation measure. dot patiemn unitlysis (shape estmanon and border analysis of doi patterns), computational

geumetry (computing convex hull of s Jordan curve), date clustering especially for noisy daa, etc.

Information Retricval

A prototype information retrieval system  for Indian | ges. s y Bangla was i
Currently work 1s progressimg on the problcm of hicrarchically clumlymh natural  language text documents
such as Web page A simple ¢los: Igorithm has been imple; d and tested. Ways 1o improve

icalion accuracy is being investigated. Moreover, the TREC document collection has been acquired and
ndexed. A tew benchmark tests have been conducted on this collection.

clk

El, ics and Ce ication Scl s Unit

Research Activities

The bruud arcas ul research activilies corricd out during the period April 1999 w March 2000 are: (a)
Theoreneul  und  Experimental  Investigations  in - Computer Vision, Biomedical Imaging und Imuge
Analysis. (b) Theory  and  Apphicutions  of Fuzzy Logic.  Newral  Neis  and Other Soft Computing
Paradigms m Patiern Recog) (c) Remote Sensing and  Data Analysis in Atmospheric Science und Wave
Propagation and (d) Acoustic  Phonetic Studics  on Indian Speech Sounds Leading to Automated Speech
Recognition.

Computer Vision, Biomedical imaging and Image Analysis
Docament Image Analysis

Preliminary expenments on content based image retrieval were cumed out. An algorithm was tested on
biw binary fugo g Contours of cach logo objeet were decomposed o eight differently onented edge
planes which give rise 1o an K-dmensional feasture vector. This vector is rotation. seale and position invaram.
Seven addrional mvanant features were yenerated with geometne moments.
A simple simtlarity measure based on Euchideun distance in conjuaction with a user delined threshold 1s used for
retrieval.

Muthematical Morphology

A muliiscule morphological ulgonthm was developed for image scgmcnlanon The algorithm is
implemented using un already proposed  concepl ol phological tower. Exy ) results reves) the
supenoniy of the propused methed (o the existing algorithms for the same purpose. A fast algorithm for opening

by reconstructtion s bemy developed.
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Image Segmentation for Content Based linage Retrleval

A non-lincar filtering based on area morphologi hni was alrcady impl | The task a

thiy stage is 10 extend this filtering so that ful seg van be ¢ :d (rom the image. The segment

extroction is based on user input defining posﬂblc area of a segment. This is perceptually an acceptable
parumeier. The size purameler involved in lhc process could also be used as a query index for Content Based

Image Retrieval upplications. The seg ion algorithm is based on prnciples of agglomerative
clustering.
Digitul Waterinarking

This i hnique to introduce digital sigs in an image. Random pattems are introduced  the

imeye as u digital sig and il is d d that such patterns could be recovered even alter a variety of
image trunsformations and image forging attacks. The novelty of the technique is that based on cryprugraphic
principles it 15 assumed 1hut the attacker is fully aware of the watermarking tcchingue while only the image
specific keys are kept secrel.

Theories and Applications of Fuzzy Logic, Neural Nets and Other Soft Computing
Paradigms in Pattern Recognition

Soft Computing in Pattern Recognition

Several schemes have been developed for g ion of decision trees using exploratory data analysis
alony with their tuming with genctic algorithms. Schemes are also suggested for generation of fuzzy rules from
decision trees. A rule minimization process then removes redundant and bad rules from the initial rule-base thu
vblined and finally the sule parameters are tuned to resull in - a small but 2dequate rule-base with exellent
classification performance. The proposed schemes were  successfully applied 1o several benchmiark data seis snd
ulso 1o the gnalysis of remotely sensed multi-spectral satellite images. A rank based pattemn classificaon
technique for multivariale data was proposed and applicd 1o the analysis of breast cancer duta.

Compuniionsl intelligence techniques were applied to pattemn recognition and image analysis. n
particular to design newral. fuzzy rule bosed ond neuro-fuzzy systems for classilivation and  difTerem
applications were made  including "blind detection™ of targets from LADAR wmages.  Muliilayer petcepiron
type networks usually exhibil good gencralization for lest data points that are close to the training sct. But siich
networks may (usually will) produce a significant output, even for test dara that nrc lar aw: ay Irom the traming
duta. Thix problem of bud g lization has been ked and a methodology was developed 10 avoid such bad
bmcmhmuon.

A few mulii-layer self- izing ks for putali uflhu convex huil gnd convex layers of
set ol planar points were developed und their computational I lysed and ¢ J with those of

similur muodels.

Cybernetic Approach 1o Medical Technology
Cybernetic upproach including that of sccond order cybernetics is buing thcoretically and

experimentally investiguted in the are of bio-medical seience and technology including cancer scecening and
cuncer regression.
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Evaluation and Mapping of Human Brain

Multimodal image process istration. fusion in the context of brain mupping is being investigated
in collaboration with the Nationa) an Rcscarch Centee (NBRC) and some other Institution both in the context
of Computational Newro-Seience and Neuro-Imaging.

Remote Sensing and Data Analysis in Amospheric Science and Wave Propagation

Analysis of Satellite Image

For estimating the cloud motion vector (CMV), a hybrid technique has been developed. Around the
tracer cloud pateh. having considerable shape stability. an active contour (snake) is initiahzed and 15 altowed 10
cvolve based on gradient vector Now (GVF) method. The target image is then classified into 1wo classes by a
multilayer percepiron network. But this needs information/features computed from previously mentioned 1wo
rewons on the sonree image. Finally by the Hoplield network the two contours were maiched afler finding oul
signilicant curvature points on those conlours, one on source and the other on targel image. This wechnique of
optimal maiching gives the necessary CMV.

Fructal Algorithm for Study of ABL Dynamics

The wind ficld in (he surface lsyer is wrbulent in co i dition of the here and to
characterise this wind. fractal and n\ulllfmclal techniques are widely used. To investigate the complexity of wind
ficld. four different of complexity, correlation coeflicient, mutual information, multifracial and epsilon
machine reconstruction are being tried on time series data collected by metevrological tower. The cancepts of
Jractsl and chemical dimension may be utilised 1n characterising cloud from IR images. An attempt has becn
mude W apply the technigue of physical erosion process on cloud IR image to identify clusters formed by pixels
with gray values above a certain level.

Antarctic Boundary Layer Study

Statistical analysis of sodar data and surface metcorological data collected from lower planetary
boundary layer (LPBL) ot Antarciica, during 15™ Indian Scientific Expedition to Antarctica (ISEA), has been
conducted  In order to investigate the effect of blizzards on LPBL, wind speed data sets were separately studied
seasonally using statistical methods, self similar behaviour and information entropy. Resulls indicate that the
model 15 especially suitable for predicting wind at Maitri site oI’ East Antarctica.

Forecasting of M ological Paramet

Tempurature variations depend on many factors like pressure, humidity. relative humidity. rsinfall,
lavlong of a place, scasons. radiation, cioud coverage. wind speed eic. Connectionist models have been used for
short wern prediction of temy with ging resulls.

Acoustic Phonetic Studics on Indian Speech Leading to Automated Speech
Recognition

Acoustic Phonetic Study of Oriya Vowels and Consonants and Bengali Glides and
Dipthongs

Spectrographic anulysis of 330 Oriya words spoken by four educated male informants were carried out
to sludy the acouste phonetic features of Oriyn vowels. Swdics on acoustic phonctic fearures of Oriys
vonsonants snd Bengahi ghdes und dipthongs are continuing. Analysis of Bengali glides and dipthongs reveal
that they cun be grouped under lour categories according to their spectral siructures. The investigation confirms
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the existence of two semi-vowels in Benguli. Al these studics will provide reliable acoustic phonetic data needed
for ition and synthesis of speech for this language.

L

Perceptual and Acoustical Study of Stress and Intonation Patterns in Bengali Text Reading

Perceptual ond acoustical studies on stress nnd mlonauon patterns are necessary in Bengali as well as
other major Indian Lang) to develop compreh ledge base for I ccognition and synthesis
of speech Tor these languages. Investigation was carricd on a test bed consisting of first S-minute excerpt of 10=
minute long radio news broadcast in Standard Colloquial Bengali (SCB) recorded from Al India Radio, Calcuta
Centre. The examination of stress patiems indicates that Bengali is a language with bound stress. the stress being
on the first syllable ut least tor text reading. Furthermore, the acoustic data suppons the augmented articufatory
efYort theory of speech production. In o recent work intonation pattems of sentences 1n Bengali text reading was
investigated. Intonation pattern is determined {rom observing movement of pitch contour in sentences. In Bengalt
two types of basic intonution patterns are noted. The intonation patterns are also found 1o indicate sentence
boundaries. pauses und also word boundaries to a certain extent. This boundary detection is very imporant far
automutic speech recognition (ASR).

Machine Intelligence Unit

The objective of the Machine Intelligence Unit (MIU) is to carry out basic research concemning cenain
aspects of machine intelligence. Machine intelligence signifies the work associated with attempting to make 1
machine behave like o human being. [n other words, it conveys the core concepl of pattern recognitton and
machine lcaming with the advanced technologies like fuzzy logic. antificial neural networks, genetic algonthms,
fractals, wavelets and rough scts.

The investigation that is currently being done in MIU coonsists of the development of these
technologics individually as well as and in an integrated (hybridization) manner. and demonstration of their
cffectiveness in solving various probiems of pattern recognition, machine leaming, image processing, brain

deling. cose based ing. cxpen systems, vision, data mining, eic. refated to the design of intelligem
systems.  Hybridization such as n fuzzy, gh, fuzzy-rough genetic helps in making such
systems aniificially more intelligent.

These tools collectively constitute what is known as soft computing paradigm. They provide the theory
of flexiblc information processing, which can deal with reul life ambiguous situations in an efTicient manner like
human beings, and thercfore form the basis of future gencration computing systems.

Research Activitics

Pattern Recognition

Use of n quantilative measure called “kappa", instead of the number of misclessified points. as the
optimizing criterion in the non-parametric genetic classifier is being studied. Flouting point representarion s
used for 1his purpose.

Use of a hyperplanc based method for outomatically clustering 8 data set is currently being studied.
Hypemlanes are used to ponition the dota set, and a fuzzy measure based on eatropy and r-ness 1s optimized for
cvolving the appropriate clustering.  The dcn.lupcd ;yslcm is pmposcd 1o be used for object-background
classitication. The utility of genctic ulgorithms ard i for Llusu:nng has glso been \h.ldlt\l In
this seyord, the use of real coded genctic ulgorithms hus been ablished A lated g based
clustering technique with peababilistic redistribution of poinis has been developed.
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Image Analysis/Processing and Computer Vision

Multi-scale decompositions are natural for texture characterization. A texture image can be modeled
bused on mukti-scale M band wavelet cocfficical and their local statistical propertics. An optimal set of new
features based on liest and sccond order siatistical properties of wavelet cocfMicients, which also represent more
effectively local und global properties of texiure. bave been proposed.  Texture segl (unsupervised)
results obtained bused on those features is found 1o be invanant under rolation, scaling, translation and gray scale
clianges. The method was tested with varicties of real life multi-texture data like normal. mixed/embedded
(image. eruphics, charucier set) wxt documents, nedicul images and natural scene images.  The resulls are
extremely encouraging.  For enhancing the perfonmunce of segmentation scheme further o new set of hybnd
features arce being tested currently. A scheme for image de-noising using spatial adaptive wavelet thresholding is
currently under investigation.

Digital watermarking is another rescarch problem under consideration. A new digilal watermarking
technique based on homogeneity property of un inage has been developed. The method 1s found to be tolerant
against extenial attack like muluple low pass Gltenng and mc.dmn ﬁllcnn,_. A U.S patem application has been
tiled.  The problems ol image enb and edge d h for color images are under
invesligation.

Data Mining and Knowlcdge Discovery

Data mining is the nontrivial process of identifying valid, novel, potentially useful and ultimately
understanduble patterns within huge data from heterogencous datasets. There are two aspects which make this
endcavor challenging - the problem of scaling up lcaming and pattern recognition algorithms to huge datasets.
and (he problem of knowledge representation, isterpretntion and evaluation.

The following two aspects have been studied for the purpose of developing scalable algorithms: i)
multiscale condensution of dutasels and their underlying distribution (mathematical formulation of the daw
condensation problem and its convergence propenies) and (i) sequential and acuve learming to reduce
computational complexity. Morcover, leurning algorithms having low sample complexity like the support vecior
machinc ure used. Selection of features bused on similarity of functions for efficient data mining is in progress.

Training of 3 Modular Rough Fuzzy MLP using GA, oblains a nctwork suitable for extracting logical
rules in human interpretable form. Rule extraction algorithms are developed. Quantitauve indices for evaluating
the extracted rule (knowledge) are defined and compared.

Case Based Reasoning

Cuse-based reasoning may be defined as 8 model of reasoning thal incorporates problem solving,
understanding, and learing, and integrutes all of them with memory processes. These tasks are pecformed using
some lypical situations, called cases. already experienced by the system. Systems buased on this concept are
tinding widespread Jppllcnluons in various decision making processes e.g., medical diognosis. law interpretation
where lhe ledy isi I nndlor evidence is sparse. Various case selection methods both in

(i k and rough-fuzzy It were developed. Incorporution of fuzzy st theory helps in
sclccnng lhc cuses from umbiguous/overlapping regions. Cascs are represented as hidden nodes of o network,
the architecture of which is determined adaptively.

Fuzzy membership function have also been used in rough-fuzzy framework to represent different cases,
nstead ol samples.  Rough seis help in determining initiel cases through rule generation from domain
knowledge.
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Genetic Algorithms (GAs)

Here the in igation involved both th ical develop of GAs and its different applications to
pattern gnition and image 1 2 probt

The effect of emulating sexual discrimination in antificial genetic algorithms with different applications
is being studied. The resulis, obtained so far, show a marked impi over the conventional or asexual

genetic algorithm. The study of chromosome differentiation for performing restricted cross-over operalion for
accelerating convergence of the GA process is under process.

A concept of “uge ol individuals” for deciding their *p! hood" was introduced. and obscrved 10
muintsin more diversity in the population. Ulility of this concept to optimization in non-siationary cnviroament
{where the turget changes with time) was studicd; it is found that this model can trace the moving optimum in a
much betier way than the standard GAs.  Uselfulness of this concepl for variable population size and mulii-
objective optimization is under progress. In another work, parents® fitness was used as a pan to decide the
fitness of individuals thereby giving more importance to individuals coming from “better families”. I differemt
opplications are in progress.

A GA bused mode! (o cvolve Hopfield type optimum network architectures for object extraction is
being developed using different fiuzziness measures. The performance of GAs vis-a-vis simulated annealing for
oplinnzation is also being investigated theretically.

Multi-parent rccombination, instead of two parent recombination, is becoming popular in genetic
algorithms duc to some of ils ud ges. One such technique is gene pool r bination. In this tech
allele-wise genes of all sclecied parents are used to create an olTspn'ng A simplified version of it is called
umvariate marginal distribution algorithm (UMDA) where allele- WIsc probability dlstnbunon of genes 1S used
10 generate a new ofTspring. Siudics are going on to apply this tech for y env where
the optimizing lunction is changed with lime.

An algorithm for feature

using multi-objective Gas is being developed.
Fractals and Wavelcts

A new image compression technique based on lterated Function System (IFS) with probabilities was
developed which is exiremely fast in comparison to different fractal based compression techniques developed so
far. This is smply suitablc for online application and has good compression capability. A U.S patent based on
this work has been filed.

An edge extraclion algorithm for images in the process of fractal reconstruction has been developed. A
new technique for image magnification from the coded version of an image based on {ractals was developed.

Attempts are being mude 1 further enhance the pecformance of magnifier and edge extractor.

To segment v texture image. a technique was developed 1o find optimal wavelet basis on some maximal
criterion ol textural.  Meusures derived from the siatistical purameters of each of the sub bands to locate the
dominant information in each trequency channel (sub band) to decide about funther decomposition based on the
abovc scheme. A multi-textore for real life dats like IRS image, medical image. segmentalion has been
btained are quile satisfaciory.

develaned

ped and results

Neural Networks, Rough Sets, Neuro-Fuzzy and Other Hybridization

Various integrtions were made in solt computing framework mainly among fuzzy sets. rough sew.
genetic algorithms, and artificial neural networks for developing intelligent systems.

A moduler upproach is used to divide an /-class problem into /-two-class problems, und to design | set
of subnetworks for each sub-problem. The noveity of the method lies in applying rough sct theory for extracung
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dependency rules dirccily from real-valued atiribute table isting of fuzzy bership values. This helps in
preserving all the class represeniutive points in the dependency rules by udaplively applying 8 threshold that
automatically takes care of the shape of membership functions. The siruciure of the subnciworks were
agtomatically determined.  The GA tunes the tuzzification paramelers, network weight and structure of the
evolved network simultoncously by optimizing a single fitness tunction. This methodology h:lps in lmposmg a
steucture on the weights, which results in 8 nelwork more suilable for rule g i Ad

approuch, Tuzzy 1D3, was devised for knowledge encading of the network. ‘, fi have been developed in
the staging ol cervicul cancer.

Physics and Earth Sciences Division

The division comprises Geulogical Swdies Unit und Physics und Applied Mathematics Unit.  Faculty
members of the division are engaped in teaching and training in 8. Stat., M. Tech. (CS) and M. Tech. (QROR).
besides their research and project work. Research carvicd out in these units are described below.

Geological Studies Unit

The Geological Studiex Unit pursued us ncuvuy pnmanly in two areas of geological research -
Proterozoic cratonic busing of south India, and P Gond basin of the Satpuru region in
central Indiu. The unit also continued to provide support (o a progromme on Coltoid, Surface and Environmental
Scrence.

Research Activitics

Proterozoic Geology

The programme on Prowrozoic geology included studies on differemt aspects of stratigraphy.
sedimentation and deformation in the Pranhita-Godavari Valley and Cuddapah basin, and tectonic evolution ol
the Eastern Ghats mobile belt.

Pranhitu-Godavari Valley

The work in the Pranhita-Gedavari Valley was focused on reconstruction of steatigraphic succession,
and analysis of straligraphic architeciure, 10 solve several intriguing problems of regional stratigraphy. About
800 3q. km. area sround Mancherial and Ramgundam in the central part of the Valley was remapped, after
carelul evaluation of carlier geological maps. reports und papers. Stratigraphic siatus of different litholugical
units was carefully eval . and their relationship was rechecked through detailed mapping and checking of’
key areas and teaverses. The arcas for detailed cht.ckm;, were decided afler studying aerial photographs and
satellie imageries. It has been cstablished that the Pakhal Group, the oldest Proterozoic sequence is
uncontormably overlain by the Penganga Group. The Sullavai Group unconformubly overlies the Penganga
Group a8 Mancherial, but overlics the Pakhal Group a1 Ramgundam. It has (urther been noted that the Penganga
Group overlies the crystalline rocks of the Basement Complex, as well as different formations of the Pakhal
Group at Jifferent places. The findings establish that the Pakhal, the Penganga and the Sullavai are three well
detined unconformity hound sequences, and thut the depositional basin was episadically uplifted and depressed
across the base tevel. Different expressions of the stratigraphic relationship of the Sullavai Group with the other
groups at different arcos have heen atiributed to tectonic deformation, including uplift of faull blocks. and higher
rate ol crosion m the riised areis during the pre-Sullavai hiatus.

Classitication of the succession in the southem part of the basin, around Mulug and Pakhal lake region
wus re-cvilusied and some of Ihe existing idcus have been modified. The succession comprises three
uncenformuty bound sequences, the Pukhal Group, the Albaka Group and the Sullavai Group in uscending order.
Direct ficld evidence 1o correlate the Pengungs Group and the Albaka Group huve not yel been obscrved.
However, it has been suggesied on sedimentological consideration thal the Albaka Group represenis a post-
Penganga eprisude. The Albaku Group uround Mulug - Pakhal Lake area has been correlated with the sequence in
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the Albaka piateav, implying thet the two outcrop belts flanking the two margins of the Valley were originalty
deposiled in a single basin.

Analysis of defc i in the Pengangn Group hes been continued, and 2 sequence of
developnient of the structures hus been established. Deformation was progncssive. initiated by layer-parallel
shortening under rcuonnl [ ion in NE-SW dircction, and i d involving thrusting and folding. i
was fol § by d of ional fi Lithological and structural muppmg has estabhshed that
Pakhul and Penganga Groups were co-axinlly foldcd aboul NW-SE axis, prior 1o the dcposluon of
Neoproternzoic Sulluvai Group. The Sullavai Group does not exhibit signifi imprint of deft
Cuddapah Basin

Nallamalai fold belr: Main rescurch uctivity was centered around structural evolution of the Cuddapah basin
with emphiasis on the northem Nullumatai fold belt (NFB). The multiply fotded rocks of the Nallamalai Group
are thrusted vn top of the rocks of the Kurnool Group in the Palnad area representing the northem tenninus of the
NFB. While a sct ol northeast trending lolds afTect the rocks of the Kumool Group. early rechined to recumbent
folds and it subhorizontul cleavage in rocks of the Nallamalai Group are refolded by late northeast lolds alony the
castern boundary of the basin. Similurly. at the southem end of the Palnad area only one set of folds and cleavage
are mupped in the Kumool rocks. Contrary to this, between Vellatur and Nekarikallu rocks of the Nallamalai
Group are multiply deformed (DI-D3) with an carly set of recumbenl to reclined folds overpriated by later
structures.

Kmenmucr of De/ormallon Kinematic indicators on mesoscopic and mu:roscopn. scales. such as multiple

lation cleavage in mylonites or phy Y ic folds and meire-scale
Iault displucements and oblique grain shape fabric in quanz mylonites pmwdc valuable clue to the kinematics of
deformation aflecting one or the other group of rocks. Top-to-west shear displacement is prevalent in rocks of
the Kumool Group in the Palnad area, and alony the eastern murgin of the northern NFB.

Regional Tectonic Implications: Carlicr work donc by the unit has shown that D1-D2 events in the NF8 is
Maesoproterozoic (pre-Grenvillian). The cvents predate~1000 Ma old tectonic cvent widely recorded in the
Eastem Ghats gronulite belt (EGGB). However, the deformation of the Neoproterozoie Kumeol succession and
D3 structures in the northern NFB are younger than the~1000 Ma cvent in the EGGB. The laner is comrvlated
with similar tectonic cvents in East Antarctica and other East Gondwana fragments and form the basis ol a super
continent assembly {Rodinia). Both the Nallamalai and Kumnool groups were deposited in an intracratonic
sciting. One way of prhmm‘, compressional fold-thrust belt in intracratonic basins is to consider the effect of
subduction/collision larther aficld al an active continental margin (e.g., the intracratonic deformation of the

Asian plaie relaied to Indiu-Asia LO"ISID'\) Cons:dcnng (h»s the deft ion of the Neopi ic Kumool
Group and other possible N djoining the Eastern Ghats may be interpreted to suggest
greater extent of the i | frap of India includi mc Eastern Ghals and the above intracratonic basins.
The i ! frogs of East Gond possibly had ¢ onc active convergent margin farther afield from the

present southeastern margin of Indian peninsula during the late Neoproterozoic - early Paleozoic.

The Eastern Ghats Mobile Belt: Presence of an Archaean granulite event (ca.3.0 billion years) in the so
called Proterozoic Mobile belt is established with isotopic data. The newly acquired geochronological data,
particularly Sm-Nd data, suggest un assembly of several lithological/icctonic units with distinct crustal residence
times, und hence unconnccted pre-melamorphic history. in the Eastern Ghats belt.

Gondwana Geology

Vertebrate Palaeontology

Taphonomic data of major Gond b blages of India has been analysed. On the basis
of these analyses six taphonomic types have been identified for the first time in Indian Gondwana basins. The
result has been accepted for publication. More thun hundred specimens of metoposaurids from Pranhita-Godavari
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(PG) basin, Deccan, Indin have buen unnlysed and the status of Indian metoposaurid hos been revised. Besides a
review of the temnospondyl amphibisns of the PG basin has also been completed. Shape analysis of several
temnospondyl skulls has been carricd oul. The results will be published soon.

Vertcbrate pstacocommunity of the Permian Kundaram Formation of the Pranhita-Godavari basin has
been established on the basis of faunal sludy Apart from two condothiodon specics. five more dicynodont
spectes und a gor id have been q

During field work, excavation in the Triassic and overlying sediments in the Satpura basin has produced
temnospondy! skall and some iul matcrial of an archos

Sedimentology and Stratigraphy

Gieological mupping of the Talchir Formation in the Kanhan valley orea has revealed that the Talchir-
Basement contact is iregular with distinet E-W clongated 1onguces. There are olso several isolaled bascment
wlicrs with E-W clonganon. Features indicating glaciogenic ongin of the Talchir Formation have been
recogmized and it ss inferred 1hat the configuration of the Talchir-basement contact and the basement inliers could
be the result of westward movement of glaciers as revealed from the vricntations ol the glacial siriae. Three
mayor lithotypes constitute the Talehir Formation: conglomerate. sandstone and shale. The ccng]omumu mclude
different terresirial Gl facies, whereas the d and shales d ly ref quatic d
Developnient of clast fabriv and deformational structures in the till deposits due 1o glaciotectonism were studied
 the field and are beiny simulated in the laboratery with the help of numecical and physical model expenments

A major tenporal change in fluvial style during the deposition of the Denwa Formation has been
identified. In the initial phase braided river channels and their flanking muddy alluvium were the main
depositional environments, but, in the later phase sediment accumulation took place within a vegerated muddy
alluvial ploin Iransecied by a number of meander rivers camrying a mud-rich load. A major angular unconformity
has been recopnized and mapped between the Denwa Fonnation and the overlying Bagra Formauon. It has been
noted that across this boundary o major change in provenance and basin conliguration have occured that gave
nise (o shallow pebbly - gravelly low sinuosity streams during the deposition of the Bagra Formation.

A model based on the frictal geometry has been developed 1o relale sinuosity of the meandering rivers
and the bedform orientations. The model has been tested on data from modem rivers. It is expected that, with the
help of this model, it will be possibie to cstimaic the sinuosity of the Denwa palacochsnnels by using the data
that are being presently collected.

For the tirst time, a large number of venisol-like palacosols have been identified with the upper part of
the Denws Formwition. The characters of these palacosols suggest a highly scasonal semi-and palaeo-climate
during the time of Denwa sudimemation. Furthermore, from the stable isotope studies of the pedogenic
carbonates from differcnt formations of the Satpura basin the unit has been able 10 reconsiruct the variation in the
aimospheric concentration of curbon dioxide for the interval of Late Palaeozoic to the Late Mesozoic.

Micellar and Microemulsion Systems

S ic i igalion on mi lsi has been 1aken up for better undersianding of the
phenomena ol solubilization of wuter. oil and and other active ingredicnis in single und mixed surfactant systems
v improve buth the cost compcnlw:nes: snd pcrt’unnancc of their pmduch Physicochemical studies with
special is to various technoloyi i

I and phannaceutical upplicalions are in progress.

Ai Ision systeins isting of mixed surfactants 8s welt as their constituent individual
surfactants i aqueous and nunayucous {polur) media have been formulated for obtaining a large sing le phasc
microemulsion zone to solubilize different active ingredicnts. Short chain alcohols with different structures and
buty 1 lactate us consurfactants, ind varivus vils (J|Ip||allc aromatic, alicyclic. polur ond vegetable) huve olso
been used in the lation of such mic I The cMects of different additives (brine, urea, glucose,
bile salt) and temperstures on the stbility us well as on the area of microemulsion zone have ulso been
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investigated. Phase volumes of these aystems in p of additives and siso at di p bave
been meusured,

Physies and Applied Mathematies Unit
Research Activities
Physics
Condensed Matter Physics
Due 1o the uvailability of various modem techniques, the study of field theories of condcnscd lﬂlﬂﬂ
systems are of much current interest. The study ol topological aspects of f !

systems, in vur unified npprouch of chiral snomaly and Berry phasc formalism. showed the m\ponan:c of Berry
phasc in the pairing mechanism. which is of magnelic origin. of high Tc superconductivity. We have also shown

the exi of Aci; effect and Magnus force in our model.

Mathematical modelling of few clectron systems like q—do!s is bcmg pursued.  Study of an electron
moving in t i jons wilh paraboli and a perp larly imposed mag field has been
studied.

Classical Optics

Mathematical mudelling for extending the Lorentz model for a proper understanding of reftactive index
in casc of a general optical medium has been undertaken.

Fe dati on " Morhani

Unsharp observsblcs Bel)-type correlations and large scale structure of the universe are the important
arcas of research in found ol honics and related topics. New experiments have been proposed
1o detect the unsharpness parameters vsing molecular detector. A new approach towards undersianding the

space-time at Planck scale has been proposed using the concept of quantum graphs and the set of hazy lumps.

Quantum Information & Entanglement

A programme has been undertaken to reveal the basic ion between | and
cnlnnglemcnl of the channcl. In this rcgard no disentanglement theorem is the key to reveal Ihc connection.
C b inexact q portation and optimal universal disentsngling machine have been
studied in detail.

Another imy problem in infi jon. namely ion berween teleportalion of

entanglcment and required channel has been studied and will be studied further.

Along with |hcsu two major arcas, somec other problems like connection between messure of
and Bell's incquatity. ¢ unlockable bound gled state using unextendsble product
b-lxls. distributing and i it have been ken for detailed study.

Quantum Optics

Displacement operator type nonlinear coherent states which are useful in the description of the motion
of 8 tropped ion huve been constructed and their phase properties have been studied.
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Quantum Field Theory
CP(1) or O(3) nunlincar sigma model with Hopf self interaction in 2 + I-dimensions has solitons. The
1ssue of their having fructionul spin is still being debated. We have been able to quantize the above model in the

Batahin-Tyutin formalism and have shown that the Hopf term. though topological in nature, can contributc to the
energy at the quuuium level.

A unificd gauge theory in 2 + | dimension has been proposed through which various popular models,
such us Maxwell-Chem-Simons, Mexwell-Proca, Maxwell-Chem-Simons-Proca models can be studied.

Extended Electrodynamics and Non-Zero Rest Mass of Photon

An exiended furmulation of Maxwell electrodynamics has been suggested using the concept of space-
charge in vacuo as well ux the cxistence of conductivity in vacuum. This helps 10 solve some of the difficulties

encountered in ¢ | Maxwell fr k. N rest mass of photon has becn shown 1o be associuted
with longiludinal solution, which might play signifi rofe in astrophysics and gravity. N
new work has been done regoeding the possibility of ion of energy from vacuum.

Supersymmetric Quantum Mechani,

A number of results relating to exact solutions in the area of supersymmetric and PT symmetric
hanics have becn obtained. Some results on perodic potentials with PT symmetry have also been

obigined.

WKB and SWKB formulas have been derived for confined quantum systems. These formulas have been
applied successfully for Harmonic Oscillator and Hydrogen atom in confined systems. An atiempt is being made
10 apply these fonnulas for different radinl systems and in two dimensional problems.

Theoretical Plasma Physics

Solilary waves and doubie layers in refativistic multi-component plasma and dusty plasma ere very
important areas of research in plasma physics. Recently a new technique has been developed to derive Sagdeev's
equations for a dusty plasma in electrontsgnetic field Laking into account the dust charge fluctuation. This will be
very useful to study double layers in dusty plasma.

Nonlinear Physics
Nonlineur instabilitics in physical systems driven far from |I|crmodynnm|c equilibrium often shuu
from i pic stalc lo i pic one varying in space or in time. Selection of various spati

patterns and other nonli in sofl cond J matter are of current interest. The p0>s|b|l|ly of

asynimetric squares in lhe probtem of thermal convection in high Prandtl number is predicted. The competition
among various and It ive pantems are also studied by constructing a model for thermal
convection in intermediate Prandid numbu fluids.

High and Ultrahigh Energy Physics :

Some aspects of heavy ion collisions at high energies were the prime focus of studies in High and
Ultrahigh Encrgy Physics (HEP+UHEP).

A unificd approach to the Study on Average Phase Space Density (APSD) of pions was built up and

way upplicd to snalyse data. The approach had remarkable success in the study of some other problems of HEP
as well.
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Study on a Deformed Hilbert Space
A g-deformed flilbent spice was constructed and annihilation and crealion type operators were siudied
10 generale caherent vectors. Liven. odd und orthogonal-even coherent vectors were defined and their squeczing

propentics were siudicd. A phuse upcrator wes proposed and phasc vector was genersted to study nonlinear phase
chonyes in the deformed Hilbert spuce.

Fluid Mechanics & Applicd Mathematlcs

Basic Fluid Flows
Industrial ﬂuul hanicul p were modelled with u view to undersiand the physical processes
Ived in their resy applicati On spin coaling process, it is found that the (ilm thins fasier if the disk

starts wilh the impulsive rotulion and increases ils spin continuously wilth a cenain constant speed. It i alo
shown that the slower impulsive rotation produccs more thinmng at the imtial stage than the stronger impulsive
rotation. But film thinning is found 1o be mare tor latier 1ype of rotation in targe ume This anomaly s due 1o the
Nuid viscosity. How the magnctic ficld affecis the rute of heat transfer on a streichmy sheet is also a problem of
interest.

Hydrodynamic Stability and Waves

In the context of designing heat exchangers and cond flow instability and formation of waves and
their interactions on thin tim of luids Nowing down a vertical / inclined plane are of current interest. In ihis
field. we have churacterized the wave field that include the spatial and temporal vanations of wave amplinde,
speed and freq y depending on the physical such as Reynolds, Weber numbers and the angle of
inclination us well as the non-Newionian parameter *n’ for power-law fluid. [t is shown that solitary waves may
also develop depending on the nbove p

Dynamical Systems and Chaos

Modelting vnnous ical prob| by dynamical systems is of considerabte interest. They are very
uscful i m the und 13 ling of bifurcati hani: when an extemally controlied parameter of the
physical system in ideration is i ly varicd. The effect of rotation on self-tuned wavy instability is

examined with the help of a dynamical system. The coriolis force leads to self-runed quasi-periodic waves at e
onset of 7eso Prandil number convection.

Blood Flow in the Cardiovascular System

Adomian's decompasition method has been applicd 10 construct 3 mathematicul mode! for the putsank
Now of bloud through un artery. The cffects of u lrunsverse magnetic lield on the Poiseuitle flow of bloal
through on arery has been investigated The investigation on the flow of Bingham fluid through a circular trbe
of nonuniform cross-section is in progress.

Laminar and Turbulent Flows

Scverul problens ol viscovs i ible fluid flows are of high interest from beth theorencsl i
proctical pusnt of view. Similarity trenstimrations. as obtsincd from gmup-theonetic vensideration oee apphied ¢
sutving problems vl flew over u streiching sheet. Effects of a transverse magnetic field on the Now produced by
an oscillatiog plune watl and the oscillating stream past a fixed plane wall have ubo been studicd. Effeciive
viscosity has heen calculoted in w two-layer ﬂuw of blood through an ancry with mnseried cotheler. Role of
pressune 1) in bul under o rotating frumework has been analyzed
Efects of a fevd-back control un some dynamlcal syslems are under investigation
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Water Waves

Rescarch work donc in this area involves problems on source p il ker probl waler
wave scattening und redistion problems, interface wave scaitering probl probl on wave g ion due to
witial disturbances, probl of i ing waves against a ¢, pmblen\s in stratified Nuid. L|m:ar theory is
assumed and the emphasis 1s on anulymnl and nomerical techniques. These probl have appli S 1N occan

related industrics such as modelling of breakwaters, docks, ships. offshore structures, submersibles supporting oil
drilling ngs in lugh sea, aic.. Problems investigted recently involve water wave scattering by thick barriers,
reflcction by sloited thick barriers under vblique wave auack. sattering by inclined bamier, scaltering by thin
curved barrier, scanering by surface discontinuitics. modifications due 1o density stratification.

Integral Expansions, Integral Equations and App

Integrl cxpansi g associsted Legendre
developed and applied 10 handle probl on i h

i

and other special functions are being

A variely ol ingrul cquations. dual integral equations. Fredholm integral equations, hyper-singular
integral cquations arising in various areas of mathematical physics and water waves in particular are being
studied.

Quening and Inveniory Models in OR

A few models in the arca of |nvcmory and qu:ulng have been constructed. The inventory models
involving slock-dependent dentand have ived wide app ion in the OR li

Contaminant Transport

The release of waste materials from ch | plants or ind into rivers or herc over a period
of ime 15 2 common ph The di ion of passive i in 1aminar / wrbulent flows is worth
swudying (rom a practical point of view because of its application in envi | problems. In practice. the
processex controlling the dispersion of dissolved and suspended poll in natural flows are numerous and
complicated. Numerical lations on i di ion have been carried out in steady / unsieady
Jeminar / wrbulent lows in dlchrcnl geometry. Wnrk presently undertaken provides insight into the basic
problems of longitudinal dispe of poli in such as, simulation of an accidental spill in

rivers or c;lu:ncs release ul‘w.l;lc naterials, technalogical ficld ete.

I tiscipli R !
Hydraulic Flume

During the ycar 2000-2001. a technical report on the infl of bed rough on sedi
over five different sediment beds, cach having the same model size but with different roughness, has been
prepared. Comparative study for suspended materials above all five beds for various flow parameters has been
made (rom the experimental data collected from (S| flume experiments conducted over the last three years. The
mount ol materials in suspension increases initially as the bed is composed of sand size only, but decreases
drusucally as soon as the grave) is added to the bed. This phenomenon is being pursued to explain through
muthematical modelling.

Multivariable System and Control Theory

The aim is to develop computational methods for analysis. design and development of muitivanable
control systems, A numerical micthod lo design non-interacling controller for a special form of descnptor
vanuble system has been developed. Work 10 design observer for matrix second order sysiem has been done.
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Earlier. numerical hods have been developed for realization, identification and di pling of mulil
systems. Work on matrix fruction description (MFD) has atso been done.

Biological Sciences Division

The Biological Scicnces Division is engaged in studying the varied biological p covenng plant
und snimal kingdoms, including humans. It comprises the following units : Agncultural Science Umt,
Anthropology and Human Genelics Unit. Biochemistry Unit, Biometry Unit, Chemistry Unit, Embryclogy Unit
and Plant Chemistry Unit. Fuculty members of ail units participated in teaching various courses of the Instinae
and of other organizalions. They were also actively engaged in guiding rescarch of Ph. D. students. Research

activities carried oul in these unils in the form of various projects are described below.

Agricultural Sclences Unit
Rescarch Activities/Projects Undertaken
Crop-Soil-Weather Relationship

To identify agro-ccologically suited cropping systems, rice based trials were conducted in different
toposequences of Giridih faem. [1 has been found thal productivity is refated to soil moisture and weather
parameters. Long term weather data have been collected from Purulia distnict of West Bengal to wennfy
quantum, distribution and fevels of uncertainty in rainfall pattern. Data analysis is in progress and the impact of
rain fall on syslcm pcrl‘ummncc is being examlncd The study on relationship between weather parameters like

3 : ion on crop growth and yield is in progress.

Technology Performance Studics

Trials on eco-iriendly and cconomically viable low input technologies as compared to fnn'n:ls' technologies

have been conducted. Resulls indicute that vermi ¢can be as p 1al orgame source u
rainfed farming when apphcd in combination with reduced quantity of inorganic rcmhzcrs in rice management
Ecological and T in vermicomposl production suggest its potential towards

sustainable farming.
Subsistence Farming Studices of Bihar Plateau Region

To identify the neturnl resources and their utilization pattem and constraints for technology adoption. asd u
examine the indigenous knowledge of the villages in subsistence farming are the major objectives of the srudy
Household survey together with the studies on cropping patiem/productivity indicate thal farmers’ choice of
technologics is bused on the items providing productivity, stability and resilience. Socio-economic factors sk
have a major role in technolopy diffusion.

Horse Gram: Biodiversity of Local Germplasms, their Evaluation and Agrotechniques
Standardization

This work has beea LOﬂlIﬂulnL for the Iusl three years with the aim to up-grade the genetic potentiality o
horse gram and to lardize the agro-techniques. Seeds are being collected from different farmers plos of
horse gram growing arcus of Bihur plateau. Fifleen horse gram germplasms are also collected from NBPGR
Akola centre. The collecsed germplasms are lested at Agriculiural Experimentat Famm, Ginidih fot yedd
potentiality and adaptability of that area.
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Work on the Family Palmae

The palms remain one of the most economicully important groups of tropical planis, 8 major source of
food and raw muteriul thut remains under-explored. The ussociation between habits. physiology snd edaphic
preference still remains vintually unexplored for pulms. Being a very hardy tree, three economically important
semi-xcrophytic pulms, palmyra. wild dates and cdible dates have been introduced in the IS1 Gindih Farm to

study their physiology. propugation and utili spects. The phology of another palm. Nypa
fruticans. hus been critically studied.

Introduction of Oil Palm and High Yiclding Coconut Cultivars in the Sundarbans Area
of West Bengal

The perlormance trial of oif palm (Elucis guincensis) and eight cultivars of coconut (Cocos nucifera)
which were transplanted in July 1997, are in the final stage of data collection and analysis. Regular data were
collected in respect of number of leaves. height of the plant. ginh at the base of the siem, flowering time,
photosynthesis performance, number of male and female bunches (for oil palm) und number of nuts produced per
coconut plant per year. The analysis of data is in progress.

Eco-Floristic and Anatomical Investigations on Mangroves of Sundarbans

In the cco-physiological study, iderable work has been done on the occurrence and estimation of
proline und other amino acids, osmotic polential of leaves and roots, rate of photosynthesis, transpiration,
stomatal conductance, svil characteristics cte. of many mangroves. Stalistical analysis of these data is in
progress. Data also have been collected on the community structure and biomass estimation of mangroves from
¢ight randomly selected sites ol Lothian Istand of Sundarbans, which are being analysed.

Anthropology and Human Genetics Unit
Research Activities/Projects Undertaken

Effects of Microenvironmental Factors on Health

The eftfect of mother’s working status and education showed statistically significant differences in
fertility umony the wurklnb and non-working and literate and non-literate Pod (Poundra Kshatriya) mothers,
while no statistically significant diffe was observed among the Munda. Significant difference in infant and
child mortality among th working and non-working Munda mothers were observed, but not among the Pod.
Significum difference in child monality was observed among the literale and non-literate Munda and Pod
mothers. infant and child mortality in both the cthnic groups were not significantly related to level of poventy.
Literate and above poverty level mothers in boih the cthnic groups revealed better health starus than their non-
Iiterate and delow poverty level counterpants. The working Munda mothers and non-working Pod mothers have
bener health siatus in terms of preater percentage of them having Body Mass Index (BM!) values classified as
Normal.

Factors like mother’s working pattem, cducation, poverty level, child-care, immunization, time
allocation, delivery ices and showed differential effects on the health status of the mothers and
their children below 5 years of age. The anaemic status of the mothers of the "under-five™ children showed
yreater percentage of ansemic Munda mothers, than Pod mothers.

Growth Studies

Collection of duta on physical growth was completed utilizing 22 body measurements from 1000 male
subjects aged 6-16 years. Collcetion of sociocconomic dats from their families is being continued by house
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visits. In addition. §0X) subjects huve been measured in two occasions with an interval of one year 10 eslimate ihe
single year velocity daw,

Epidemiology of Llealth of Tibetan Refugees in Exile

The Tibetan refugees in exile residing ot Chandragiri, Gajapati district in Coastal Orissa hove been
sclected. So far.  demogruphic and socio- ic data and information on discasc patiern and prevalence
amony the entire Tibetan population of Chandragiri {Total $90 houscholds compnising about 3000 individuals)
have been collected. The refugees are exsentinlly high allitude natives and at present exposed to a drastically
difierent diseuse und nutritional ceology as well as culwral milicu. It is worth invesltigating into how they are
coping with the new cavironment (low altitude, consial hot and humid clinc) and the strategics for survival ina
changing situation,

Genetics of Dermal Ridges

It was found that the overall heterogeneity ol demmal pattems in populations is higher in females than in
males in 5 populations. Inter-group variotions in most of the dermatoglyphic vanables do not correspond to the
canks of custe hicrurchy, but correspond well with the known ethnohistorical records ol these populations. This
wis also suggesied by carlier studics on serological and biochemica! markers. Dermiatoglyphic aflinities. both
qualitative and quantitative traits, therefore, may be quite useful in tracing the cthnohistorical background of the
diverse populations.

Prinicipal components anslysis has revealed 8 common feature of the principal component faciors. eg
“digital pattern size tactor™, in diverse populations indicating ils degree of universality. This suggesis that the
linger ridge count is determined by the same genes which control the pattem types. The natwre of variation of
these vomponents between sexex appears wilh 8 good similarity which suggesis the biological validity of
underlying camponent structure.

Relationship between Modernity of Lifestyles and Health Status in a Tribal Community
in the Sikkim Himalaya

Duta on same sspects of socio-ec ic. demographic and heulth ch istics ( d 1n 1erms of
sclt-perceived morbidity) have been collected from about 200 selected Bhutia households located in Gangiok
town and its neighborhood as well as from Ralong Block. South Sikkim. Data on blood pressure, hipid profike
including serum creatinine, anthropometrics and selected behavioral aspects (e.p. smoking. alcohol intake. salt
intake and s0 un) have also been collected from the urben sludy subjects. Data collected so {ar, are being

anulyzed.

The interim analyscs of the data reveal : (i) prevalence of essential hypertension among the urban adult
Bhutias of both sexes is high (28% among males: 22% amony females) by WHO criteria, (ii) Blood pressures
(bath syslulic and diastotic) of urbun Bhutias increase with increasing age, (i) Prevalence of diabetes and that of
hyperlipidemia amony the urban Bhutias are high. (iv) Disenses of long and short duration which ar
conspicuous by their presence in the communily include : gastritis/hyperacidity/gastric. peptic. duodenal ulcers:
hypertension; pain in juints; diseases of mouth, teeth and gum; skin discases; visual disabilitics; worm infeclions

Women's Studles : Health and Well Being

The focus of the study i on the dynamics operating in the dusl carcer families residing in Calcur and
cihnically/culturally difterent fumilies in Gangtok, Sikkim. The objective is to examine the quality of life s
experienced by couples in terms of the impact of work and non-work variables on career satisfaction, lift
satisfaction, physical and mental health. Data collection is in progress.
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Genome Diversity Studics In Ethnic Populations of 1ndia

Ethinic India : A Genomic View

The evolutionury historics of cthnic populutions of India have remained an enigma.  Various
amhropological theories have been proposed regurding the antiguities and origins of the different tribal and coste
populativns of India. who socio-culturally ond linguislically belong 1o severul broad clusses. With a view to

reconstructing the peopling of India and inigritional trils. s project hus been undertaken that seeks to cvaluate
the genomic d\vu\mca LOl\\P\)\llIOI\S and offinities among ethnic populanom ol India. Blood samples were
cotlected trom ubout 50 ethnic popul, & all geogrephical regions of India, as also socio-cultural

and linguistic groups. Using nluluulur Lcncnr: methods, il wax shown that there is an underlying genomic unity
of mitochandrizl DNA RFLI* paitems of ethnic populations ol India. Using a more rapidly evolving portion of
the miochondna!l genvme (the VST region). DNA seyuence data was generated and il wos shown that the
Austro-Asiatic tribal groups may represent the most ancient inhabitanis of Indis. Using mitochondrial DNA and
Y-chromosonnit polymurphisms, irils of Dravidiun and Indo-Europ speakers into India from central and
west Asty were traved.

Origin und Genetic Composition of the Lyngngam of Meghalaya

Al the major tribes and iublnbcs ochghalaya are being studied using different sets of DNA markers -

Y-chromosomal, mIDNA and C prog has been made and the DNA extraction and
typing of 400 blood samples have just been completed in collaboration with CCMB. Hyderabad. Upon
compietion, this study will shed ight on the origin and genome diversity of the Iribal populations of this region.

DNA Polymorphisms in the Caste und Tribal Populations of Andhra Pradesh

About 1600 blood samples representing 3$ casies and tribes of Andhra Pradesh have been collected.
Extraction of DNA from these blood samples has also been complered. Typing of DNA tor different markers has
just begun at CCM8B.

Health-Productivity Relationship

It is intuitively undersiandable that the nutritional and health trails are important components that
influence the human ability to perform and to have prolonged physical activity. However, such relationships
have not been udequately tesied and worked out with empirical data, paniculorly in respect of specific types of
Job and health measures in the Indisn context. In view of thse, the present project was undertaken to examine
the health-produciivity relationship, il'any, aomong the brick lield labourers of Jalpaiguri district of West Bengal.
The labour group consists of mainly three ethnic groups, viz.. Santal. Mech and Oraon.

Afer removing the ¢lfect of age from all the vanables, no significant differences were found to exist
between high snd low productive groups in any of (he its under study. Step-wise regression analysis of the
data shows that vut of 45 variables, S variables significantly determine the productivity in males snd in females
only onc variable significantly determines the productivity. In males, transverse chest diameter, skinfold
thicknesses: triceps nnd subscupular, back sirength and age determine the productivity. In females, the more the
haemoplobin level the more the productive outpul.

The Genetlc Structure of Populations of Arunachal Pradesh

Field work was conducied in two districts of Arunachal Pmdesh among three tribal populations, viz..
Shredukpens, Aku of East kameng and Selung. Detiled demogrpahi was obiained from Aka tribe
of the langest settlement.

47



INDIAN STATISTICAL INSTITUTE

Genctics of Oral Cancer

Collection und DNA onalysis ol‘pnucnu with oml carcinoms and precancer lesions are m pmgvus In
particulur, those genomic regions that are tved in lizing toxic sub: are being
Statistical Genomics

() Using a Lcnclu. algorithm, & new procedure for d ination of haplotypes of bers of a

pedigree Trom on genotypes ot 8 lnq,c number of linked markers was proposed. It was shown thet
this procedure outperforms one of the most widely used procedures. (b) Usmg a EM algorithm, a proccdure has

been devised to obwin maximum likelihood esti of haplotyp q ina pop ion, from daia ona
ssmple ol unrelated individuals Jrown from Lhe population. (c) A semi-p ic | dure for mapping
quantitative trail loci using g ide scan duta on sib-pairs was devised. 1t was shown that this procedure s

statistically more efficient than one of the most widely used methods. The method has been extended for
anslysis of data on multivariale phenotypes.

Biochemistry Unit
Research Activities/Projects Undertaken

P PRy

Human Uterine Cervical Cancer Pr lon : Molecular Ep gy

With the objectives to develop a molecular/ epidemiological data base on the natural history of HPY,
the unit has been doing this work at the Child $n Need Institute (CINI)- RCH clinic, Pailan, 24-Pargonas (S). For
cach subject. a pup smear and u cervical scrape for HPV-assay were taken ulongwith several demographic
information. Follow up visils were also made. The intention is to enroll one thousand women and miake three
tollow up visits in u 18-month period. Thus far more than nine hundred women have been enrolled. An analysis
on 850 subjects was completed.  The sulient features are: (a) 0[ 850 nurmﬂl married women, 8.82% of HPV
infection, 4.35% ASCUS (abnormal sq cell of d ifi ) and 2.47% LSIL (squamous
intrepithelial lesion-low grade) were identified indcpendently, while only 0.58% had both HPV 16/18 infection
und abnormal cytology. (b) There was an sge specitic prevalence of HPV infection, 10.32%30.018 in < 24 years,
R.75%0.014 in 24-33 years and ¥.5%10.024 in 3443 years of age, with & drop thereafter (3.9%10.022) in > 43
years. The low-grade cytologicel lesions increascd directly with age. (¢) HPV infection was independent of
ACM (age at the consummation of marriage). parity and EP {sexual exposure peried), ASCUS showed
significani associution with ACM and panly but was independent of EP. LSIL was independent of ACM but
associated with parity and EP. (d) HPV i ion was not signi ly iated with cywlugy or VIA (visual
inspection with acetic acid) test but showed association with cervical erosion particularly in < 24 year old
women. The findings showed a higher prevalence of oncogenic HPV a1 young age in rural India, justifying the
need for inclusion of HPV testing in the screening of CaCx (cervical cancer). In order to capture the maximum
number of subjects, who might be "al risk’ for developing CaCx, it is proposed that HPV testing must be done in
women (i) aged < 24 yesrs with cervical erosion and (i) at age between 2443 years, as an adjunct (o Pep
smeurs, since both HPV and abnonnal cytology were prevalent in lhls group. For women ngcd > 43 years, HPY
testing might not be useful since sbnormal cytology was more pi pared to HPV i

Development of in Vitro Model for Carcinogenesis/Tumorigenesls

There has been o need for a model system for the study of carcinogenesis/ mmongeneﬂs The

Si bj ix to estublish a lymph cuhure system and to explore the possibility of using it for
developing mdslm.\m.n (through i chanism) for twmori The long-term goal is 1o establish
tumor cell line(s) and (0 use them in bionedical oppli (raising antibody etc).

A cell strain M5 and M)I“L transyenic Bel-2 cell strains VB12 and VBI3 were isolaled from the rodent
cell line, V79. These exhibi to oxidative stress (inhibition of i of 10
the parental cells. All the derived cell string had higher GSH levels and enhunced Bok2 protein expnmon
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indicating that both factors participaied in the observed resisiance of the cells to oxidative stress. But the MS
cells showed a greater resistance than the genic cells indicati lhnl together with higher level of GSH and
Bcl-2, there might be ions leading to enhanced of the celis o oxidalive siress. The
cell strain MS and the Bel-2 transfeclants would thus be valuable for further analysis of the network of changes
that lcad to the observed resi: 10 fiduction of apoptosis by oxidative stress. The hypoxic cell sensitizer,
AK-2123 (a nitrotriazole derivative) was found to preferentially enhance gamma ray induced killing of the
radioresistant M35 cells, sparing the V79 cells, which was important [rom the point of view of radiotherapy. The
drug appeared 1o utilize the altered GSH metabolic status of the M5 cells in modulating the radioresistance.

HPV Infection and Cervical Cancer in the Northeastern State of Manipur

The Northeasiern State of Manipur has high incidence of both HIV infections and cervical cancer
(C4Cx). A study waus mitiated in Manipur during 2000-2001 by raising the question of the impaci of HIV
(human i jeficiency virus) infection upon CaCx/h papillomavirus (HPV)infection. The objective is
{0 find our whether variables like HPV (viral presence and type), HIV (positivily), demographic variables. sexual
acuvity, other biolegical und clinival factors may act as ‘risk facior(s) for cervical dysplasia (SIL/CIN) and

cuncer. The sudy will be pariicularly u.\(_ﬁll Jfor women of socioec: ically weaker iries. It will also
esiablish the g jwork for an epid: logical data bank slong with n:gular mvcsugauon and follow up care in
Manipur. A major goal of the current study is to dcw[op and blish a CaCx screening/p ontro) ream
and program in the State of Manipur for | 1 population-based d i ing. Human resource

development is also an importunt pant of the smdy.

In 2000-2001 (November 2000-March 2001), data and samples were collected and processed on 13(
women aged between 25-75 years from Imphal. Manipur. Four of these women displayed abnormal cytology and
none had HPV-16 infection. A student was trsined in the ISI laboratory for a period of 3-months as part of HRD.
She was also rined in the Manipur field visil.

Biowmetry unit
Research Activities/Project Undertaken

Fishery Science

C ional but sophisticated istical hodologies are applied to longitudinal growth data
analysis of the ladian major corps. In addition to Time series data analysis, Zerbe's nonparametric
procedure has been applicd to diagnose abnormal growth of carps. This has positive bearing with the
lox.anon of ‘lag phase’ aof melll of the cums during the carly developmental period. Analysis of

ional data g § from & longitudi | curp growth study points to the predominance of dissolved

oxygen content of the ambicny waler.

Biomedical Sciences
Juvenile MRDM with Dietary Errors

This is an ongoing project where the different aspects of Malnutrition related Diabetes Mellitus
(MRDM). specially the Fibro Calculus Pancreatic Diabetes (FCPD) among the young are being studied.
After a lew year's wark on this topic some errors in the dictary habits were included as they are linked to
all types of diabetes, specially Type 11 diabetes. In the current year (2000-2001) awtempts have been made:
(1) 10 make a dietary survey 1o find out the prevalence of dietary errors in different communities, (ii) to
detect dyslipidaemiu, atherosclerotic diseases or Type 1t disbetes among those surveyed and (iii) o
correlate diclary errors with ath lerotic discases, dyslipidemia and type 1l disbetes.

It is proposed 10 extend this study lo other types of diabetes such as MRDM, IDDM and
NIDDM
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Studies of Gymnema Sylvestre as Controlling Diabetes

This project started in April, 1996 with an aim to develop hypoglycemic drug from Gymnema
sylvesire, a well-known and widely available Indian medicinal plant. Present study is based on thorough
and systematic probe to find out the active principle of this plant leaf extract with therapeutic relevance
and the mechanism of its antidiabetic action.

The activity during the current year was to scparate the organic and inorganic part of the extract
and lo observe the fractionation of the extract containing the antidiabetic property for determining the
number of chemical constituents present in the fraction.

Efficacy of Azadirachta Indica as a Drug with Special Reference 1o its Blood Sugar
Lowering Effect

Water solublc pontion of aicoholic extract ofA md:ca (Meliaceae; Nccm) Icafexlnu was found

U H '

to possess significant blood sugar lowering hyp ve, 1) Y. . hypolip
antifertility and hepatoproteclive activity.

In order 1o find oul Ihe possible mechanism of blood sugar lowering effects of A. indica leal
extract, it was noted thut A. indicia leaf extract blocks significantly the inhibitory effects of in on
insulin release mediated by glucose. Thus it can be speculated that blood suger lowering effect of A.
indica Yeafl extract may be duc to its insulin releasing pancreatic effect.

Chemical analysis revealed that the extract ins the following six pounds. (i) Q:
3-0-B-D-glucoside (ii) Myricetin-3-O-rutinoside (iii) Q in-3-O-rutinoside (iv) Kaempferol-3-O-
rutinoside (v) Kaempferol-3-O-B-D-glucoside (vi) Q in-3-OL-rh id

These compounds are collectively known o be mponslblc for blood sugar lowering eflect.
Further siudies are nceded both on extract and/or its chemical ) gthen the findings.

Physiological Effects of PEMF

Pulse Electromagnetic Field (PEMF) therapy is o late nil h century develor und a new
biophysical tool for healing of tissues of regeneration of body parts. In the pilot study of 24 patients, 4 patienis
are under the control group and the rest are under the treatment group according to our model. PEMF therapy
was given to Ireated group at a frequency of 72 HZ for 10 mmules/ joint 1o cath paucm thrice a week ful 16
weeks. Blood samples wcrc collected at monthly interval and their bioch ical and scrol

were J using stsndard methods. X-ray of different bones and joints are periodically bcu@

performed on the paticnis us per work schedule.

From the obscrved findings it can be speculated that PEMF therupy has a promising cffeet on
rheumatoid anhritic (RA) paticnts. In order to find out the therapeutic effectiveness of PEMF therapy on RA
paticnts further studies are necded.

Chemistry Unit
Research Activitics/Projects Undertaken

Investigation on the Level and State of Exi of Heavy Metals Related Micronutrient
Elements in Some Solls of West Bengal
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Heavy metal related mi ient el (Iron, Mang Zinc, Copper. Boron end Molybdenum)
present in soils plny an nmpomm role for producing high yiclds and good quality crops. Investigation on the
of ient in soil provides baseline infc ion of soil P with respect to

which chenges in soil composition produced by clution, pollution and agriculturel manipulation occur. Soit
samples comprise five groups namely: Alluvial Soils, Red & Lateritic Soils, Foot Hill & Hill Soils. and Coastal
Soils. OF these, Cosstsl soils werc examined to study the status of micronutrient clements. Elements like Iron,
Manganese, Copper. Zinc and Boron were found more in these than in other groups of soil. The Cation
Exchange capacily was high and soluble salts contained also higher than in other groups.

Embryology Unit
Research Activities/Projects Undertaken

To observe the rute of toxic phyroplankton in plankioni ity, since 1999 plankion was being
collected from Orissa and West Bengal offshore rcglon of Bay of Bengal. Both qualitative and quanttative
enymeration of ptankton had been carmicd out in the laboratory. Seawater samples were also being collected to
study the physicochemical properties viz. Water lempcrarurv. pH, dissolved oxygen and salinity. During this

period al her 228 plunkton species were id

A phytoplankton-zcoplankton model in which the growth rate of zooplankion is decreased by toxic
substancex released by phytoplankion species was proposed and analyzed. As the process of toxin liberation is
still not clear to explain the excitable nature of blooms the following three characteristics of toxin liberation
process were considered changing one at a time: (1) liberation process is instantancous. (2) this process follows
gamma distribution and (3) it follows the discrete time variation. Theorctical investigation indicates that
plankton blooms through periodicity could be explained by the above model formutation when the liberation
process follows only the discrelc time variation. Numerical simulations by using the data collected from the field
obscrvations have been performed to subsiantiate analytical findings. The results show that toxic phytoplankton
can be used as a bio-control for the termination of plankionic blooms.

Mathematical and stochastic modelling on Malaria Jap halitis by incorporating seasonal
function on the density of mosquito population have been fusther mvcsuga(cd

Elevated salinity, accclerated eutrophication, blooms of deadly bacteria Avian botulism and dramatic
water quality fluctuation are the key factors for massive dic-off of Tilapias and Pelicans in the Salton Sea
(located in the Southeast deser of Californio, U.S.A). A mathematical mode! for the suscepuble Tilapia
population, infected Tilapio population snd their predator Pelican birds population has been proposed and its
essential mathematical features were analyzed. It has been concluded that for sustainability of Tilapia and
Pelicans in the Salton Sca, reduction of Tilapia in & considerable amount is required. Further a stochastic model
for infected Tllap:as and Pelicans was proposed. A simple snd fransparent technique was given for finding the
safe region in which the chance of Pelican extinction was i d. Numerical ples and p
simulations were also presenied to validate the analytical findings.

Experimental work on allelopathic agent in root exudates (RE) and leaf leschates of different weeds was
also continued. RE of Leonurus shaws stimulatory effect in a certain range of concentration on bioassay of rice,
wheat and mustard. Caffeic acid was found to be the main constituent of allelochemics in the RE of Leonurus.

Plant Chemistry Unlt
Research Actlvities/Projects Undertaken

Screening of Leafy Vegetation

A short term in vitro study in terms of bi and mineralization using forest leaf lirter in
different 2ones of social forestry circles Giridih, Jharkhand has been underteken. Two different methods were
udopted i.e., (1) with the addition of inoculum (2) without the addition of inoculum, keeping leaf litter in a liter

n dati
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bag. It has been reported that uddition of inoculum in the form of furmyard manure has a marked wifluence 1n the
biodegrudanon process while htter bag experiment needs suflicient hme n the process of biodegradation In thig
provess the fiest colony was derecied on Titier after six months from the very dale of siaruing Ihe expenment The
efficient colony formers were Aspergillin fumgutux, Trichoderma fignorum, A mger. A terreus, Pacolomees,
Trivhothecum and a number of actinomycetes and bactena. 10-15% loss of weight was recorded indicanng that
isolated microbes are taking active parts in Sacchanficauon and biodegradanon.

Microbiological and Technological Aspects of Leafy Protein by-Products

A detled chensical profile study was undertaken 10 assess the actual composition of the Agnculnl
wastes. Ten such crop residucs were critcally analysed. which included straws of nee, wheat. stafks ol mustard,
soyabean til. kulthi. black pram. groundnut shell. sugarcane bagasse and 1eak leal The results oblained were ash
() $-13.7%) lipid (3-10%). Holocellulose {56.4-73.6%), a-celiulose (20 7-42 9%), lignin (11.9-30 3%). niwogen
(0.19-2.86%). orgamic carbon {31.5-40%).

Since celluluse 15 a replenishable mw material available in abundance in nature its conversion 1o
glucose has aracied considerable interest Microorganisms capable of hydrolysing cellulose by producing
cellulase have been sereened extensively from different soil samples and composts The most efficient colonizer
and cellulose degrudar hus been fred as an y fung: -/ spore crassa.

Nutritional and Biochentical Aspects of Leaf Protein

Leaves ol Glinadia maculata appeared 1o be a poassible source for the production of leaf proten The
proximate composition as well ax nuneral content and amino acids were studicd. Analysis showed that crude
protesn content ot protein frachon were aboul 34-67% on dry weight basis.  Leaf protemn vomcentrate has
apprecsable 1 vitro digestibility. The presence of anti-nutritional factors like pofyphenols and lannins has been
dewected.

While studyimy the antinutritional aspecis of leal protein fraction from cleven aquanc planis, the

:Dnlplr.lL‘ absence of alkaloids m the fraction has been noted Al|hough three plants namely, Altermanthern

il Jes. Mikenia scandens, Polygonum hibited the presence of alkaloids in the leal sample,
Ihe process of extraction probably helped in their tolal removal.

Aquatic Weed and Watcr Quality Relationship

The chemical analysss of al) waler samples and aquatic plant data collected from two ponds localed
within the campus was completed  Annual mean of waler guality parameters respectively for pund A and pond
B arc as lollows * water transparency - 1.9 and 1.4 meter: dissolved oxygen - 3.0 and 2.4 mg: clecinal
conductivity - 111.0 and 103.1 my/m, total mirogen - 9.0 and 74 mg/1 1otal phosphorus - 0.27 and 0 2§ myl;
chioraphyila - 0.3 und 0.6 my/m3 Compuratively high coverage of differeat aquatic planis (Vallineri spirahs
75.2% Nvmphoudes hvdrophvit - 24,3%: Lenna manor - 22% nnd Alternanihera phitoxeriodes - 14 9%) was
observed i pund - A relative ta pond B. A L i d high nurogen {3.8% of dry
werght) while laghest phosphorus content was found 1n case anrmplxmde.x hydrophyita (0.4%).

Yield Performance of Sugar Beet Varictics at Different Growth Stages

Five sugar beet vaoiclies {Raspoly. Solid, Monostar, Virtus and Manboultramono) were studied so far
and amuny them ntonostar and manbosltrumono are included 1 1hs special expenment. The fertihizer doses
ware fixed with 120 kg nitrogen a the form of urea, 100 kg potash in the form of munate ol potash and 60 kg
phosphorus os simple supee plosphate/hucrare Dala were collected at an anterval of 20 days starting Trom 78
days of the crop and up to 155 days Like Ruspoly and Sobid the vamely Manbouliumone showed betier
performance an rool yicld of 60,50 ton und 45 25 tow/ha of shoot yield though highest root yields were given at
last harvest of 158 days but highest shoot yiclds were given at early growth siages between 115 to 135 days of
the crap for al) vanieties.
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Enzymes from Soil Microbes

Papulation dynumics of lipolytic microbes including bacteria, acti Y and fungi were studied
alony the alluvial soil irwct ol West Bengal. In the first phase of investigation, paddy growing area was taken into
consideration. Lipid hydrolysing microbes were screened on media contsining Tween 80 and Triburyrin Total
microflora. as well as lipolylic microflora were correlated with the vanous physico-chemical properties of soil
such 3s carbon, nilrogen. cation exchange capacity. cley content and minerals. The relative prominance of the
hpolyte nuicrobes 1s exhibiied on the basis of frequency (%) and relative abundance (%). The efficient lipase
producing bactenis was Bovillus cereus.

Social Sciences Division

The Social Sciences Division includes the following units : Economic Research Unit, Economic
Analysts Ui, Linguistic Research Unit, Planning Unit, Population Studies Unit, Psychology Research Unit and
Soviological Research Unit. Economic Analysis Unit is located al Bangalore, Planning Unit is located st Delhi,
while the remaining five units are located at Caleutta. Faculty members of this Division participate in teaching
and traming activities a1 various levels, including Ph. D. supervision. The research work done in these units
during the year under review is described below.

Economic Research Unit

The facully of Economic Research Unit was actively involved in research. wraining, project work and
supervision of Ph.D. students. The teaching and raining aclivities included both Ph.D. research supervision and
teaching in various acudemic programtmes of the Institute. Thus all the courses on economics and econometrics of
the B.Stat. (Hons.). M.Stat., M. Tech. {(QROR). ISEC (regular and specialization) and MS(QE) prog were
taught by the faculty ol the Unil.

Research Activities

The faculty members and scientific workers of the Unit undertook rescarch in a wide range of topics in
Economic Thcory /\ppllcd ECOnGI‘IlIC: and Econometrics. Areas of research included Industrial Economics,

Welfare G | E ics. Devel E ics, Problems relating to the Indian
Economy. Macrocconomics. Analysis of Cansumer Belmwour Level of lemg. Regional Disparnitics, Sludles on
Qualny ol Llﬁ: Envi I E ics. Ec ic Theory and Ap i Agrlculmml E and

g T ques. These rescarches have been published/aceepted I'or, blication in international journals
like Thcory and Decision, Review of Develop E ics, Keio E ic Studies, Joural of International
Trade and Gconomic Develor ) ional Revicw of E ics and Finance. Joumal of Economics,

Eurapean Journal of Political Economy, and Statistics and Probability.

Projects Undertaken

The Unit had a number of 1.8.1. plan rescarch projects during the period: The two projects entitled Price
Seasonality, Storage and Speculation® and *ldentification of the Causes of Sickness of Small Indusirial Units®
hud started in the previous year. Field work components of these two projects have been completed and data
analysis componcents of the project are in the stage of completion. However the North-Eust exiension component
of the first project started in November, 2000. Other projects, whxch started in October-November, 2000, were
the following: (i) Economic Prablems of llliteracy (ii) D D y and Devel in India
(iii) Economic Growih, Cupitnl Formation and Regional Dispanty in India with special emphasis on North
Castern suates. The investigatars have started ficld work/data collection in these projects.
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Economic Analysis Unit

Research Activities

The Unit is active in the ureas of applied ics and itat hods with a few theust sreas
that were pursued with vigour in the recent past. Bayesian methods of data analysis are in the forefront of
sescarch worldwide but in Indiu there are only & few individuals and a selected few centers of exceltence that
have been abie to puﬁh Ihis linc of research. At the Economic Analysis Unit this is one of the thrust areas. Th

research in Ii of Bayesi hods to Social Science heiped solve one of the long -standing problems
uf cmpmcnl verification of Inventory invesiment behavior. A number of other studies have been initiated using
Y PP h and hod:

The Unit was also involved with severnl important issues confronting Indian economy. The question of
Indian Agricultural sccn\mo in the light of WTO was looked into. Other investigations touched atmost all aras
of indion i g trude, employ . pricing &nd distribution of resources.

The Unit has been working in information E ics as well as Statistical F

Linguistic Research Unit

Research Activities

The main areas of research were: (i) SEMANTAX (valency-based natural language processing, fuzzy
logical cxpressions in Bangla. problem of plual tense and aspect vis-a-vis grammatical tense in Bangh
di ). (1) Methods in Quantitative Linguistics. (iii) Studies on the phonetic and phonological structures of
mnjor Indian Innbunbcs und application of (he rc;ulks in various areas of (c.g.. specch palhology. sccond

ltivation of mother-tongue, | dardi and parative supra-segmenn!
studies on Indo~Aryun Dravidian and Slavic languages), (vi) Socio-linguistics (study of lang attitudes.
language maintenance and shift and of bili i lii ic subaltemnity and decentralized

language planning in & plural socicty and analysis of folklore and folklanguage), (v) Clinical Linguistics
(Bch|O|,IC:I| and dmbnosuc uppronchcs 10 hearing impaired children), (vi) Psycholinguistics (relauonship
b cmply I ganism"” and "social mallcability”: Psi-properties). (vii) Post-Siructuralism (post
Pr h 10 Linguisti haeology of Bangla ).

formal
Projects Undertaken

Glottopolitics of Linguistic Subaiternity in Multilingual India

The project solely devoles 10 the probl of h 2 linguistic attitudes of Si rdi d
subalterns' collaboration and non-collaborati di di ' ition of o smgle presugiou
linguistic variety in the Indian plurilingual milieu wl(h a VICW lo understand lhe inner domain of the subahems
The main objectives ol the projects arc: (2) to understand the nature of the language movements as eitht
cohesive or divisive forces, or as self-deterministic forces aiming at socio-¢conomic decentralization, and (b) »

d J the ch istics of P 2ones and linguistically deprived Arca. The following
movement-prone linguistic zones have already been covered: Rajbansi, Pahari, Gorkhali, Santali. Bundelkhandi.
Chhattisgarhi, Assomese and Bodo.

Interference of L1 (Bangla) in the Learning of L2 (English)

An ltem Response Theoretic approach is used. Since the geniuses of the two languages, Bangls
English are primerily under review and ore Ily and functionally diffe and English is still impomnt
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the Indian context, mainly as o window language for higher studies, rade, commerce etc.. the project aims to
gauge the exlent to which L1, i.e. Mother tongue or Bangla interferes with the leaming of English.

Whatcver may be th icall jected as linguistic humen right, the practice of English as a medium
of instruction or as a subject in the school cumculum enjoys a dominant status in the [ndian context. It is pan of
our colonial inheritance, which has bound us to follow the English order of things. The mythical velues ascribed
to English make it 8s an H code. in which periphery | code is bound to communicate to achieve the Eurocentric
development or Forma! Eluboration of Social Hierarchy (FESH, Dasgupta, 1993). Thus periphery collaborates
with Linguistic Imperialism to susiain the process ot upward mobilization. And in this way a diglossic situation
urises in the context of u plural society in India. The planners who believe in a monolingual option to solve the
problems of multilingualism ollen :udvise Lo switch over to H/ Foreig code and some of them opt for H/ Archaic
code. The carlicr method ol teaching English via L1 (i.e. indirect access to Universal Grammar or UG) has been
discarded w West Bengal and instead of this the (a) Anglo-Vemacular or Grammar-Translation method. (b)
Monohngual Functional-Communicative method (i.e. Direct access 1o UG) has been introduced from Class V.
This project seeks 1o find out the result of the impact of this method on class V to class X students, who have
lirtle or nv access to L2 in their covi Firstly, the mi: h between L1 and L2 is explored from the
standpoinis of markednexss hypothesis. The items like passivizalion, wh- and yes-no questions, word order, tense,
etc. 2re arranged (o undersiand interference of L1 in L2. Apan from this syntactic investigation, the lexical level
marked derivational and inflectional affixes are also arranged to meet the same goal. Thus almost eight
parametric differences are 10 be arranged in fifty questi ding to the supposed Enlish knowledge base of
students from each class. The responses of about 500 students are to be analyzed using the discrete point system.
Then the uchievernent level of L2 is to be investigated by using ltem Response Theory (IRT) and the Linear
Logistic Test Model (LLTM). The choice of this panicular model is due to the fact that particular cognitive tasks
or items are functionally related to leaming achievement levels, which can be explicitly expressed
mathematically. Moreover the cffect of interference can be identified and gauged if the Rasch model is
employed. The consequences of this L2 policy is to be investigated on the basis of the first hand expenience
gothered during the ficld work done for the Ashok Mitra Commission's Report (W.B. Govemnment, 1992). A
preliminary pilot survey has been carried out on 800 students from Bengali medium schools.

Linguistics, Statistics and Cybernetics-An Integrated Approach to Quantitative
Linguistics

This project aims at developing the inethodology for the quantification of Micro and Macro-linguistic
duta by using Statistical and ional techni In spite of sub ial lication of istics in the
realm of linguistic research, there is no indige and intcgrated method for Statistical-Linguistic analysis
uppropriate to the Indian situation. In this way onc can break the lled "administrative divisions” (as Karl

Popper called it) in-belween subjects. For this basic need, the aim was 1o develop a methodology covering
differen fields of linguistics, Computer Science and Statistics. The arcas covcrv:d are Lexn:ology. Semantics,
Sociolinguistics and Text Analysis. Acndcmlc institutions where speciali in linguistics is offered were
urged to incorporate methods in istics as an integral pant of linguistics and applied linguistic

hodoloyy. Simull ly, & manual on melhodol pplicadle in the Indian context was brought out.

Development of an Integrated Programme Using Audio-Visual Alds for Teaching
Language to Hearing Impaired Children

This project aims at the devel of audiovisual tools and g materials using special
animation techniyues, for the habilitation of hearing impaired children. The most untortunate deprivation in
Hearing-Impaired (HI) children is the wotal/partial absence of the audilory channel for leaming language. There is
thus 3 need 1o teach them language systenwtically by making use of other channels of communication. The basic
objective of this project is to develop lunguage leuning Bnd language teaching aids using the visual display
‘channel. The work is done on Bengsli by preparing » list of Bengali words and concepts utilising text analysis of
curmicula language. A pilot video is slated for produciion with the help of Audio-Visual Unit.
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Planning Unlt

Research Activities

Mcmbers of the Plunning Unit carricd on 8 wide range of research activities. Some of the areas in which
research was undertoken wre: (i) Food policy in India with special reference to the efficiency of existing food
subsidies. (i) Theoretical ond cmpirical analysis of the difference in performance levels of pnvate and
cooperalive plants in the ndiun sugar industry, (iii) Theoretical and Empirical work on the link between poveny,
Jocul govermance und deforestotion in U ttar Pradesh und Himachal Pradesh, {iv) Analysis of the impact vl piped
water on the heulth statss of chilren in rural India, (v) Empincal Tesing of the impact of HYV seeds on
houschold welfare, {vi) Analysis of home-ownership puttenis across communities in the US and 1is impact on the
provision of lucal public goods. (vii) Analysis of charnable fund-raising schemes cmployed by 19th cenwry
Indign guilds. (viii} Fiscul reforms in India. (ix) Theoretical analysis of predatory practices employed by
dominamt firms under biluterul asymmetric information, (x) Trade and foreign investiment policy and  iher
impact on personul distribution of wealth and income (in particular how a frce trade or free dircet invesiment
policy would affect the skiltled skilled woge dille ial in developed and developing countries). (xi) Political
cconomy. endogenous growth und distribution, (xif) Agricultural insurance, (xiii) Bankruptcy and debt recovery
procedures with speciul reference to India. (xiv) Auction theory with special reference to reveaue maximizing

lti-unit i (xv) Axi ion of cust allocation procedures, (xvi) The structure of sirategy-proof
social choice functions under dumain restrictions, (xvii) Equity in voting models.

Population Studles Unit

Research Activitics/Projects Undertaken

A Method of Finding Out Probabilistic Measures for Public Health System Effectiveness

The Indian heallh system is a very complex one having a good number of health and family welfare
programme components forming ditferent subsy . Ensuring integrated fi ing of various of
the toral health system nceds evaluation of various operating health and family \vcll'an: programmes (o total
system perspectives with duc recognition of different interacting subsystems. This study aitempls at finding our

2 probabilistic measurc for electiveness uf a public health programme or a subsystem.

An Historical Estimation of Population of the Province of Bengal : 1751 - 1801

In this paper, a di ial scries of population has been esti d for the province of Bengal from 1751
to 1801 using some appropriate growth rates of the later periods. The Bengal famine of 1769 - 70 affecied the
growth of pupulation 1o a farge extent and had a long term effect, Famine monality has also been estimated with
special ion to reach u plausible figure of populution for 1801.

Study of the Knowlcdge, Attitude and Behaviour of the Elected Members and
Municlpalities on Henlth and Fomily Welfare Programme in West Bengal

To increasc the aceeplonce and awarcness of the Health and Family Welfare Programme. people’s
elected representatives huve been involved in disseminating the health and family welfare programme among
masses. This stirdy focusses on (i) the prevalence rote of KAP of health and family welfare among elected
representalives, (ii) the level of knowledge, atilude and awareness n:gardmg Nationat Hcsllh & Family Wellare
Programme and (iii) the policy prc;cnpuon The survey has been devcloped and survey wor
completed in March 2001. Duta processing and analysis are going on.

Mother and Child Health Care Practices Among Santals in the Medinipur District of
West Bengal, INDIA
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An ottempt hos been made to determine the nature of health care praciices among santal mothers for
themselves and their children in the district of Medinipur in West Bengal by anslysing Survey Data. A general
obscrvation 1s that due 1o very low literacy level and poor economic and social background, Santsl mothers have
nat yet been conscious about the health care and the immunisation programme for self and children in spite of
the govemmental intervention in implementing the mother and child health (MCH) programme.

Status of Obstetrics and Gynaecological Morbidity in W. B.

An altempt was made to esti the preval of various which could roughly be used to
estimate the gynacgological discase burden among weaker sections in Kolkala Metropolitan Area through a
survey of selt-reported morbidity among women.

This study rcveals that the gynaccological morbidity in this study area is perceptibly high. A major
percentage of the cases ¢ither do not seck health cure at all or health care secking behaviour is such that it does
not help i redressing the ailment. Due to lack of awareness and perception of disease, most women do not avail
the Tacilites provided, though in meagre scale. Women, in low socio-economic group, feel shy and consider the
gynaccologic problems as pant of their problems to be suffered. Good communication skills as well as rapport
among priss root level workers are essential {0 generate adequate awareness on the morbid condition and long
tenm sequally along with the preventive measure for different types of reproductive tract infections. Provisions
for service facilities for gynaccological examination by doctors or senior nurses should be included as a pant of
MCH care 10 promote family planning.

Psychology Research Unit

Research and Other Scientific Activities
Organisational Health and QWL

How 10 improve Qualily of working life of employees in banking organisation by manipulating
organisativnal health variables is a major problem in organisational design. Organisational healh refers to
relatvely but quasi-enduring state of physical. mental, social and spiritual wellbeing of the organisation and not
merely an absence of strike und lockout. Current study is an attempt to relate organisationa) health and QWL of
employeex of rural banks. A guesti irc was developed to assess organisational health of bank cmployees. 200
data records were randomly collected from different rural banks of Midnapore, Howrah and 24 parganas.

Short-Term Information Processing

llow much information coutd be stored in the hypothetical short-term memory storage in the brain
system with the grudual decrease in stimulus prescntation time is a major problem in short-term information
suarches. Current study is an attcmpt to determine the pattem of change in memory span with the
change in stimulus presentation lime. Literature survey is going on.

Development of Questionnaire for Assessment of Reading and Writing Motivation of
Boys and Girls of Grade 111 and 1V.

There is a pap in understanding about the intrinsic and extrinsic factors of reading end writing
motivation in the fiteralure. Content analysis of interview data from the class teachers, from high and low
achieving students revesled that student perception differed from the teacher peceeption in identifying motivating
factors. A list of intrinsic ‘and extrinsic motivating factors was identified from the content analysis. Currently a
questi ire is under preparation following pair comparison scaling technique.
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Study of Invariance of Item Parameters Across Soclal Groups of Likert Type Scale

During the cument period a set of 21S observations using Semantic Differential Scale has been
computerised. Fijting of daw into two parameter logistic model under IRT is being stiempted. But this model
requires some modification of Graded R Algorithm. As a result a number of softwares needed to be
developed and tried out. Al prexcni attempls are being made to develop suitable software.

Entrepreneurial Behaviour and Individualism-Collectivism

1 h

Thc Objtﬂl\le of the sludy i3 to identify the p istics of p and their
individ of ion. {t also tries lo find ou( whether the entreprencurial behaviour is
important in determining the success or failure of an entreprencur. Data from small scale entreprencurs from one
district of West Bengul and one Nonh-Eastem state viz., Tripura, have been collected. Analysis so for done
indicates that success rale is significantly relnted with task motivation, individualistic orientation and locus of

control of an entrepreneur.

Development of Computer Algorithm for Construction of Aptitude Test Battery for
Computer Programmers

There is a gap in the undersianding of relative importance of computer programming aplitudes for
success in programming profession. Prior studies on programming aptitude test development concerned clerical
sptitudes. Data collected fram cxperienced computer programmers revealed the importance of creativity aptiude
for success in programming. Currently, test development is in progress to assess the creative aplitudes of
computer programmer.

Analysis of the Results of Madhyamik Examination In West Bengal

Preliminury unalysis of the content of cvaluation has been completed. Detailed marks of 15,000 students
of 197 sampled schools have been collected and computerised. Initial distributions of marks, means. stundand
deviations etc. have been computed. Marks obtained with respect to each question by examining marked answer
scripts of about 1200 students for Mathematics and English have been collected from the Secondary Board. Field
work concerning sclected schools and biographical information from four districts has been completed.

Soclological Research Unit
Research Activitics
Complling an Annotated Biliography of Raja Rammohan Roy (1772-1833)

The approach of the compilation  would be 10 study and analyse the works of Raja Rammohsn Roy in
the light of his vicws on the condition of India. As is widely known, Rammohan was an activist for religious
reform, social reform and educational reform. Far these goals he wrote essays, treatises. books. and also pulished
magazinex und newspupers. The J bibliogruphy can be prepared in three pants: in finst phase primary
works. manuscript and record collections; second phuse - published und secondury works of Raju Rammohan
Roy's writings and his leitens; snd. in third phase - bibliography and olher scholarly works un Rojo Rammohan

Roy.

The finst phase of the work is in progress.
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Editing the Letters of Edward Thompson and Rabindranath Tagore (1913-1941)

The man objective is ta study the views of "Rabindranath on culture and cducation in late colonial

India". The researcher approaches it by writing an instirutional history of Santinik and Sriniketan during
1901-1941. by cxploring some relationship between Rabindranath and his circle. In the context of this
relationship, the rescarcher is editing the d of Rabindrsnath and Edward Thompson during the

years 1913-1941. Doa collection from different archives and libraries is in progress.
Lab-Land Interaction

This is 8 modest stempt 8t undersianding the impact of the limited supply of seeds grown in the
agneullurd experimental farm at Giridih (on various land characteristics like upland, medium, semi-low and low
with varied input combinations of water, manure, chemical fertilisers etc) to the local cultivators of this rainfed,
monocrop arca characlerised by lghly imegalar rainfall distribution. The study also envisages to ook at the
extent of reciprocity of Ihe experience of such cultivetors, if any, in modulating the research programme of the
farm.

Data on the recipients of the seeds and their response in adopuon of lhc varieties mcludmg their
perception of the |mp.|u in the cuntext of the soci ¢ I I or cap y factors

(for providing d suppl y inputs) arc heing proccsscd Thc extent of investigation, as cnwsaged
had to be Inmucd in view of the sced-stock, budgetary and other constraints.

dq 4 1lah

The prog is being in and jon with coll of the

Agricuitural Science Unit at Culcutia and Giridih.

Appraisal of Achievement of Women Members of Gram Panchayats in
West Bengal since 1993

In order to evaluate women's political aclivities, it is necessary to look at women's role in a holistic
manner.  Could women Panchayat members. through their panticipation cam their different nghts from the
socicly?  Are the women in gencral and the leaders in particular aware of their own problems which the male
leaders did not take inlo avcount”? The project started in November 2000. Six gram Panchayats in West Bengal
were sclected for field work: three from cach of the districts of Birbhum and Midnapore. Field data have already
been collected. Data processing is going on.

Identity Crisis Among the Saraks and the Dakshinatya Brahmins: A study on Ethnicity
and Boundary Mainterance of Two Little-Known Communities of Purulia, West Bengal

The present study secks lo exsmine the ethnicity and boundary maintenance of the Saraks and the
Dakshinatya Brahmins ol Purufia, West Bengal.  The main objective is to show how these two ethnic groups
exhibit similarity and differences in their socio-culral and ideological beh and adopt sirategies to
mainiain their identity {vis-a-vis other communities).

However, there can be no denying the fact that the little known communities should be protected against
any kind of domination by greater or stronger communities if integration of the people is important for our
nation.  The siudy would therefore enable us to gain en insight into the actual situation of life and living and
their aspirutions for quality of life. This would have implications towards ethnic policies followed by the State
and the nation.

The first phase of field work for collecting source materials as well &s survey of the households of two
communitics have been completed.
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Service and Supply to the Ceiling-Surplus Allotees in West Bengal

The abolition of intermediaries under West Bengal Estate Acquisition Act (1953) marked the beginning
of the "Land Reforms” which is an on-going end arduous process of ensuring the control of ownership of land at
the hands of the actun! tillers.  The Ceiling-laws amended from time 1o time enubled the Govemment for
acquisition of excess land which became vested and could be distributed among the land-poor tillers of the soil.
Expenence showed that these struck at the root of feudal domination on land and swelled the ranks of poor
peasafitry.  The project scek to find out whether the productivity of land has also increased due 1o intensive
Iabour by the tillers owning small plots of land (size class) due to adoption of new lechnology of agnculture in
case of higher-size class of peasanls.

It is also relevant to ask whether such distribution of land, often inferior land and that too in very small
parcels, was counter-productive. Whether supply system to the owners of vested land was adequate for cnabling
the new owners to exercise the control over the means of production and whether reverse tenancy was the result
of such distribution arc also relevant questions now, especiatly when ceiling on land had been abolished n
cerain cascs.

The objective of this cnquiry would be to go into the above questions and issues related to land reforms,
on the one hand, and distribution of gains of fand reforms among the classes of people tiving in the rural areas,
on the other hand. Collection, compilation and analysis of data are in progress.

Survival Strategics and People's Perception: A Study on a Cross-Section
of Rural Masses in West Bengal

The study intends to investigate how the rural people. belonging to different cross-sections, mansge o
eam their livelihood in the changing socio-cconomic and political environment. The main point of empincal
investigation would be people’s perceptions and decision making with respect to eaming livelihood. Ficld dau
have already been collected from two areas of West Benga! - Purulia and Darjecling. Data processing Is going
on.

North-East Projects:

Participation of Women in Gram Panchayat: A Study of their Achievement in
Tripura

This study aims to assess the perfc of women bers of Gram Panch: since 199). when
their rep ion in Gram Panchayats i d due to reservation of seats as a result of 73rd Amendment 1o
the Constitution.

This would also involve evaluation of their . participation in different activities and their

ability to take decision in different affairs of public life.

Therefore, the proposed study aims to investigate the status, role and achievement of the elected women
Panchayat members in Tripura.

The central point of enquiry would be as to whether the women members of Gram Panchayats woukd
now be able to make dccisions independently.

Six Gram Panchayats huve been selected for the study: three from each district of West and South
Tripura. Collection, compilation and analysis of data are in progress.
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Impact of Total Literacy Campaign of National Literacy Mission in Tripura

Both National Literacy Mission (NLM) and Government of West Bengal had entrusied IS! wilh the
work ol currying out ¢valuation ol Total Literacy Cumpaign (TLC) as well as socio-cconomic impact of TLC in
several districts of West Bengal. These reports were well received both by the NLM and the by the State
Govemnment. (t would be worlhwhilc 1o compare a district of Tripura with the ISI findings in one district of West
Benyal regarding perfonmance in TLC. which has also been successfully undenaken in Tripura in a difficult
situation created due (o the threat of urmed insurgency in certain parts of the state.

The field work has alrcady been initiated in West Tripura Disirict. The project is expected to be
completed by October, 2001,

The SURDAC Funded Inter-Disciplinary Project"Changing Social Relations-Social
Network Appronch”

The study was undertaken in collaboration with Star. Math Unit, in two villages of Birbhum district
where comparable data are availuble from a similor study done during 1971-72. The major findings are (i)
reciprocity has decreased sigpificantly but connectedness has increased; (ii) demographic changes during the
intervening period have not much affected the changes in patters of social network and (iii) the political and
economic changes such as, lend reforms, Panchayut, minor irrigations have contributed largely to induce the
changes in social network relations. The pyramidal (hicrarchical) social network structure of 1971 had broken
down in the village, where the political and economic changes have occurred 1o a considerable extent. It has been
replaced by mini-pyramidal struciures emerging from the group in the lower rung of the village. The other
village. lacking any significant political economic change, does not show any noticeable change in network
relations.

Research and Other Activities of SRU, Giridih Branch

Inn the comtext of the broad theme ar social transformation, SRU since I958 has been effectively

pursuing in Giridih rescurch projects ¢ 2 the probl of urbanizati di i of
interacrion in rural life, inter-caste and inter- clnss relationship in Giridih and surmundmg villages, controlled
of fertilily. application of Mahalanobis's D2 to social science data of intergroup relations, appraisal

Leruft

of h holds stocks of § and hi de prod |n the vnllay:s exploration in Palamau area to
measure the impact of development plans on the rural I of work and agro-
sociological collaborative sludy on rain-fed fanning. Some of these lnvcsngauons were taken up by SRU as
TAC-DCSW proposed projects: some others werc recently carried out in collaboration with the Agricultural
Science Unit, while o lew other projects were funded by imporiant extemnal agencies approved by 1S1 and
Government of India.

A special initiative hos been taken recently to begin the task of computer pracessing of the huge socio-
cconomic data collected und stored in Giridih since 1he days of pionecring field surveys of Professor Ramkrishna
Mukherjee, involving more thun | lakh filled-in yuestionnaire schedules. The task was recommended by the IS]
Council's Committce on Giridib, which was unanimously accepted by the 1S1 Council. Afer a long period, two
lecturers have been recruited and pusted in Giridih and they have submitted their research proposals, entitled,
“Patterns of sociul relations - An exploratory social network analysis in two villages in Bihar" and, “Gender and
Labour: A study of mica industries of Giridih™ which have been approved by the TAC-DCSW of Socinl
Sciences Division for the coming financial year, i.¢., 2001-2002.

Statistical Quality Control and Operations Research Division

The basic ObjEChVC of the dmsnon is (o pvopagmc the use of SQC & OR and allied management

for imy B quality and y. 8 p ivity, reduce facluring cost and losses in
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industries. This is tealised through lemi services, project work, inplant and
general tmining progrummes for industriul pcrscmncl systems and softy develor .
workshops. and seminun. .research in the hods and p: 1 of quality K
h and allied 1echni The Insiitule s a permanenl member of the Quulity Council of Indla in
recopnition of i |ls pioneering role and rich contributions towards countrywide quality movement. The Instinie is
also rep d in the National Accreditation Board for Auditing and Training { NABAT ).
The Division runs a two-y fessional called M.Tech (QR - OR ) at ISI Kolkala ad

Part-time Certificate courses in SQC al Bangalore, and Hyderubad . The curriculum of the M.Tech (QR-OR)
progmmme for both Sutistics und Engincering streams was revised in detsil by restructonng the
semesters.introducing new courses,ond updating the syllabi of the courses retained. The revised syllabi had been
made operutive from August.2000.The Division also provides faculty support for the SQU & OR speciahsalion
in the Nind year of the M.Stat. course run by ISI.Besides.the faculty members of the Division participales in the
teaching tor B.Sw1.B.Muth. (1 Bangalore) M.Siat | year ,pan-time cvening course in Statistical Methods and

Apphuatiuns at New Delhi und Kolkala and trsining progr ducted by | ional Staustical Educanen
Centre at Kolkats. The Division aiso nssm.s other Instil and Universities for conducting their academx
progranmmes. The division also ofters & Specialist Develop Progy to provide carcer in indusiry

through on the job 1rining and guided dcvelopmenl.

Consultuncy Scrvices

The Division has eamed a reputation for providing consultancy services in all areas of Qualiy
Management and Productivity .In the current year 133 organisations throughout the country svailed the services
of the Diwvision for training nnd consultancy .The Division has assisted 32 organisations including three in fre
for dcvclupmg und implementing quality systems based on 1ISO 9000 & QS 9000 standards.and ISO 14000

Jard. The Division carried out quality system audit for @ number of organisanon
in India vnd abroad. Pmmullon.xl visits were puid to 41 organisations in the country.

As part of the Divisions prog on J ing Quality and related services in e
neighbouring countrics, pmmouuml visils were undcnaku\ from the export promotion cell in Mauritivs. Besides
conducting training lor participants of 19 organisali busi conlacts were made with Maurilivs Expot

Processing Zone (MEPZA) and MADCO group of industries. Promotional visits were also made to Bangladsh
ot the invilation of Rapport Bangladesh.who have confirmed the work proposals 10 work for one crganmnon for
implementation of 1SO Y000 and to conduct a training prog Correspond; with ong of
Thailund, Columbia. and Singapore arc being made.

Projects Undertaken

The Division carried out 57 projects ( plean as well as extenally funded). Some of them are listed below.

A project on “Physical Verification of Faodgrains in FCI god: *was entrusted o the Division by the
Food Comporation of India (FCI) in the previous year.The Divisi pecialists located in differeat centes
worked alongwith expents from Muth.Stat.and Applicd Statistics Division worked for the project . In Phase [ of
this project pilol survey was carcied out to find out the scope of this study and in Phase Il.a

detailed survey was carricd out to develop a cost cffective,simple and statistically sound sampling scheme and
related procedure for adoption by FCI.Report hos been submilted and feasibility of the methodology suggesicd
has been demonstruted .

Recently National ALCMIIEHOH Board for Testing and Calibration (NABL) received & proposal from
Asia pucific Lab y A C ion (APLAC) to organise proficicncy testing programme oo
behalf of APLAC.As u part of the pmbmlnmc NABL received proficiency testing data from 125 laboruiones
covering 30 countries. The sk of data analysis was assigned to the Division. The work has been done and final
report has been submitied.




SIXTY NINTH ANNUAL REPORT : 2000 - 2001

The projects on “Eslimation of Yy costs * sp d by Hero Motors Lid, Dujana, Ghaziabad, and
4 plen project on “Quality Status of Service sector ™ were completed by SQC &
OR Unut, Delhi.
The project on “Developing u Model for Application of Siatistical Methodology for Quality Impi

in Small Scale Industrics through Survey ™ .and a survey project “To assess Quality Improvement practices in
Local software Industries continucd during the year in SQC & OR Unit.Hyderabad.

A project on “Red ghput time of production of pressed components™sponsored by Panse
Autocomps Pvt.Lid.. Pune was x.urncd oul by SQC & OR Unit.Pune.

A project on “Failure rate of Critical Comp of Spinning Industries * d by Samband.
Spg.Mills was studicd by SQC & OR Unit, Coimbatore.

A project on “Siudy vn characterisation of ceramic and grindability of special grade Aluminia in the
operable region of imponiant controllable process variably™, sp d by Indian Aluminium Co. Ltd., Belga
1Karnataka) was successlully completed.

raining Programmes

156 tailor-made in-house (raining programmes were organised for different organisations during the
year 17 shont term gencral troining programmes on Six Sigma, TQM, 1SO Y000 .Statistical Techniques for ISO
J000.SPC. Design ol Experiments & Taguchi Methods,FMEA .and QS 9000 were organised. The first baich of
Six month’s correspondence course on “SQC in Manufacturing “initiated by SQC & OR Unit, Baroda, with 25
warticipants completed the course. Two more correspondence courses on ™ Quality with Statistics™ ( one-year)
ind ~ Stausncal Process Comrul™( six munlhs) have been siaried at Baroda during the year.New course manuuls
wave been prepared on Vendor Quality Mi Advanced pts in Quality M. Basic Suti
u Resesrch & Development.und Time Scries Analysis and Forecasting.

The extent of consullancy, inplant and gencral training programmes is summarised as follows.

(i) Number of indusiriat units served 133
(i) Generul progmmines
Numbcr of programnes 17
Number of participants 236
(iii)  loplanl progeuiunes
Number ol progrmaies 156
Nunber ol participants 2980
tiv) Sennmasyworkshons
Number of programmes ]
Number of [rirticipants 200
{v) Numbcr of ks o

Inplant Training Programnics

A paaial list of inplam truining progrummes orgaaised by the Division for Top Management, Senior
managers and Exccutives.Junior Manageni,QC.R & D and Production p 1.Supervisory staff and operators
are given below.

SI Title of the proy Period/d Name of the organisation No.of
No. panticiponts
! Six Sigmu-black belt progrumme | July-Oc1 20 | Thennax 40
4 phauses (|
week cach)
2 Statisticsl Technigues Junc-3 days | Suretex 15
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3 Housckeeping ( 2 baiches) Oct.-1day Lincoln 20
each
SI. | Title of the progranme Pcriod/dates | Name of the organisation No.of
No. Pparticipants
4 Relresher pry. for internol Nov.-1 da Mormugao Port Trust 30
S FMEA & Conirot plan Aup-1day | Stumpp Schucle & Somappa 20
6 QC Tools ( 2 batches) April- 1 day | Motorola 40
cuch
7 Design of experiments May-3 days | Wipro peripherals 25
8 Statistics for Engincers Jun-3 days | MICO 18
9 SpC Jua- | day [FB 20
10 _| Measurement System Aunalysis Jul- | day Lincol 0
I Cost of poor Quulily Jul-hatl da Otto Bilz 0
12_| 150 14000-EMS Aug.- % day | IFB 0
13 Production Part Approval Pracess | Apr.- 3 days | Autoliv IFB 20
14| QS 9000 ori ion programme | Muy- | day | Auloliv IFB 25
15 | Team Oriented problem Solving- | May- | day | IFB 20
8D upproach
16 | Process FMEA May- {day | IFB 20
17 __| Design FMEA Jun- | day IFB 20
18 | Advanced Product Quality Jul- | day IF8 20
Planning
19 | Reyression Analysis Nov- 1 day | RHW 20
20 Robust Engincening Dce-2 days | Auloliv 20
21 Religbility Engincering Dee-) day Autoliv 20
22 | Top Mgmt.Prp.on 1ISO-9001:2000 | Mar- § doy | KAP [ndia 15
23 | Application of Statistical Jon-Feb:8 ASPECT 15
Technigues doys
24 | Pry.for Champions of Six Sigma | Jan-Mar:S L&T 30
impl tion days
25 | Busic Statistics in Research Aug42 hrs | ORG-MARG.Baroda 15
2 | SQC Aug 14 hrs | Eicher Molors, Indore 2
27 _| Quality Function Deployment | duy Hind Motors, Tiruvallore | 20
28 | Simulation | day -do- 6
29 | Internal Quality Audit Divyar Group 10
30 | 5S Concepts ‘4 day DeeCee Exports APR 20
Textiles.Here fashions,Sakthi
Exports
3 Quulity Mgow. Systems *A day - 20
32 | Produet Quality Centificution Sri Amman Mincral Water 5
33 | Swuiisticel Tools for R & D Jun- 3 days | indian Oil 27
Applications Corporation,Faridabad
34 | First wave of Bluck Belt { Six Nov-3 days -do- 14

Sigma) for nonmunufociuring
exccutives
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35 | Black Belt ( Six Sigma)-Ii nd 1 Jan-3 days -do - "1 14
module

36 Black Belt ( Six Sigma)-111ed Mar-3 days -do- 14
nodule

37 | Green Belt ( Six Sigma ) Feb-3 days -do- 15

38 | Time Series Analysis and Feb-2 days | National Engg.Industrics Jaipur | 10
Forecasting

39 | Problem Solving using Statistical | 3 days Infosys Technologies Ltd. 18

=44

40 | Concepis of Process Planning 4 hrs. Balmer Lawric 10

41 Trainer's training 2 days Technova Graphics 9

42 | Quality System Effectivencss 2 days CIRT 20
Mcasurcment & improvement

43 | SQC on-line tools 2 days Eicher Consull Services 10

44 | Top Mgmt. Appreciation | day Tata Mewaliks 30
programme on SQC

45 | Staustical Forccasting Techniques | 2 days Tata Sicel,Calcutia 25
for Sales M

General Training Programmes

A partial list of the training programmes is as under.

Sl | Title of the programme Duration Place No. of
No. Panticipants
1 Understanding and 3 days Bangalore 48
impl ion of Six-Sigma
-2 1SO 9001:2000 QMS 2 days Bangalore 28
3 Total Quality Management 2 days North - East 50
Region
4 SPC -part time 20 days Chennai 17
5[ FMEA ) day Chennai 21 \
6| QS 9000 - part time 32 days Chennai 14 |
7 Suasistical Techniques for 1SO 3 days Mumbai 4
L |vo00

Clients Served

A partial list of the clients serviced is as under:

Motorola,Mormugao Port Trust,Wipro IFB.Ono Bilz.Godrej,Reliance,l & T, TVS Electronics.Sambandam
Spg..Salem,Medallion Knitwear,Coimb Divyar Gi Palladam,DecCee Exports,Food Corporation of
India,New Dclhi.Hindustan Latex,Bannari sugars,Shiva Textiles,State Bank of ladia.Coinbatore.Hindustan
Motors, Tiruvallore,Madras Cements.Britannia Industries,High Explosives Factory.Punc, Technova Graphics,
Pirangut  Paranjupe MetalShapers, Shirwal, WIMCO,ECIL,Hydcrabad.Satyam  Computers, Dr.Reddy’s
Lahs,Hyderabad, Eicher Group of Industrics, Tata Steel,Eicher Consultancy Services,Mumbai.India Foils ,Indian
Aluminium,GAPP Indusiries,OSRAM India,Samie) Group,Indion Oil,GE,Coutes Indin, ITD,ITC,Balmer Lawtie,
NTPCPecerless  Hospital.Ganges  Valley  food,Coal India, ORG - MARG.Xalpatoru  Power
Transmission.Gandhinagar.Apollo Tyres.Gujarat Cycles, Hindustan Packaging, Banco products,Baroda
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Research Activities

The research activities of the Division covered areas like Relmbﬂury Analysis ( with reference to
warranty cost estimstion), Process Capability indices ( includi . Order Statisties,
Generalized Stochastic Games, Lincar Complementarity Problem ( LCP),As&gnmen( and Schedulmg
problems,Study of non-smooth functions,Regularisation of PO l‘uncnons Special classes of matrices useful in
LCP,Construction of Designs.Fuzzy sets applications,Group Testing, M System Analysis, Problem
solving Techniques and Taguchi Methods, Gauge R & R studies .During the year 9 papers were published,10
papers have been accepted for publication, 10 papers hnve been sent for publication.and 6 papers have been

1 seminars.In addition S technical reports have been brought out and | book has been

pubhshed

One scientific worker received Ph.D.degree.

Other Activities
Conferences and Seminars

Ninth Intematioinal Workshop on Matrices and Statistics was organised by ISI in collaboration with
Society for Development of Statistics,Birla Science Centre,University of Hyderabad end Osmania University in
honour of Prof.C.R.Reo in cclebration of his cightieth birthday during 9-13 December,2000.About 40
international participants and 80 participants from India attended the sessions.50 papers were presented during
the workshop.

Two seminars on Quality management were organised by the Division for the entrepreneurs and
academics in the North-East region. There were 102 participants in the two seminars.

In addition 5 / ional workshops were organised on Quality case studies, Environmental
Mnagement Systems,and Six-! Sngma

Winter School

A winter school on “Multivariate Data Analysis™was organised during 7-25 February.26 participants
from diffcrent academic Institutions and Industries attended the programme.

Newsletter

The Division is publishing 8 quarterly Newslctter covering important events events and uctivities of the
Division.f publishes articles in Quality Management and related oreas,book reviews and significant
contributions in the field of Quality.

Staff Development Programme

In oll § special lectures on Total Productivity Mai , Data Envel Analysis, Quality
Improvement Activity,Achieving Process Excell and Analysis of Categorical Data  were arrunged for the
participating staff during the last DCSW meetings. These were delivered by the senior faculty members of the
SQC & OR and Apptied Statistics Division.




SIXTY NINTH ANNUAL REPORT : 2000 - 2001
Library, Documentation and Information Science Division

Documentation Research and Training Centre (DRTC), Bangalore

The DRTC regularly conducts a course of 24 months duration Icading 10 the sward “Associateship in
Documentation and Information Science® (ADIS). This award is recogniscd by the Govt. of India and several
other universities, such as cquivalent to Master's Degree in Library and Information Science.

Apant from the research, teaching and training activitics, DRTC nlso has the following programmes : (i)
Advisory services prog (ii) Publication pi (iii) E information prog {iv)
Continuing cducauonal and Iraining progremme and (v) Faculty dcvclopmcnl programme.

Research Activities

The main areas of research in which the different members of the DRTC Faculty were engaged during

the pcnod are: (i) Study of vanous hods of k ledge rep ion, such as, ic nets, framcs and

lculus. etc., (i) Application of the “Modern scientift hni to the T g and
managcmcnl of informaltion syslcm centers and services, (iii) Study of the methodologies of mfon-nauon
analysis and lidation, (iv) Develop of bibli ic and sci ic for evaluating the use

of library and information services and scientific out put respectively. (v) Development of guidelms and
software for library house keeping operations. such as , circulation controt service control and acquisition control
elc.

Library (Calcurta)

With the addition of 1511 books and 941 bound volume of journals to the stock, the tota! collection of
the Library rose to 2,15,710.

Acquisition Unit

The Unit accessioned 1511 books during the period under report. out of which 1286 books were
purchased and 225 books were received on complimentary basis. Of the [S11 purchased books, 342 books were
funded by NBHM. The Unit also accessioned 668 books of various projects undertaken by the Institute.
Periodicals Unit

The Unit received more than 3200 loose issues of various journals. Nine hundred and fortyone joumnals
were accessioned. Orders were placed for 460 journal titles in 2001-2001.

The Unit prepared 48 li letins end sent inders for ipt of journals, invoices etc.
Ordering, billing and other jobs had been taken up using computer.

Circulation & Stack Malntenance Unit

The Unit issued 64,128 books and other documents to the users on loon and reference. The lotal
membership of the Library was 1,782, which included 1S! stafl. Research Scholars, Project Assistants, students,
ISEC Trainee etc. as well as oulside students and institute members. Eight hundred and fiftycight readers were
given special permission to use the Library for a short period.
Inter-Library Loan

Thiny six books and journals were borrowed from other libraries and 45 books and journals were
loaned to other libraries under the inter-library loan arrengement.
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The Unit processed 582 books for binding and 16 books for laminalion and de-acidification from the
rare collcction, photocopied 1) out of prini rare and mutilated books. fumigated 480 books and Bar-coded 4,940
books, during the period under report. Bar-coded membership cards were issued 10 1,782 members of the
Library.

Reports & Records Unit
The Unit processed 107 titles and 400 titles were issued to users on reference.
Circulating Library

The Workers' Circulating Library acquired 140 new titles bringing the total collection to 37.199, and
issucd 2,400 books to the members.

Technical Processing Unit

The Unit classified and catalogued 1737 new books and added to the LIBSYS database. The Unil issusd
12 issues of current additions to the Library. The Unit had printed 12,149 computer cards using Libsys, and the
cards had been filed.

Documentation Unit

The Unit had issued current contents list services to the users on the following group of subjects: a}
Statistics and Mathematics, (b) Electronics and Communications Science, (c) Geology, (d) Life Scicnce, (¢)
E ics, (1) Recent additions of books to the IS] Library. A total number of 41 requests for photocopies were
sent against specific request across the country.

Reprography & Photography Unit
The Unit provided 6,39.804 Xerox prints to the users. 3,708 photographic cnlargements were msde

during the period. 2,37,268 pages of offset prints and 1,20} frames of lecture slides and Compuler output colow
printed 4.43 1 pages were made during the period.

Projects Undertaken

Bar coding of Library documents started on D ber 2000 and completed g ing and pasting of
Bar-code labels to 67,000 books.

North-Eastern Region NBHM Collection: The Library received Rs. 15 lakhs from National Board of
Higher Math ics for devel its collection (Books and Joumals) in the areas of Mathematics. Applied
Mathematics. Staistics, and Theoretical Computer Sciences. A Consortium had also been formed with e
Universities and Institutions of the North-Eastern Region access for providing on-line access to database of i
Mathematical Review (Math Sci net). The Chief Librarian had acted as the Coordinator to the Consortivm,

Electronic Library

During the current financial year, the library had subscribed Econlit on-line services. Steps had al
becn taken to develop electronic collection in CD-ROMSs.
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