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INDIAN STATISTICAL INSTITUTE
SIXTIETH ANNUAL REPORT
April 1991—March 1992

HISTORY OF THE INSTITUTE

Research in the theory and applications of the new discipline of slatistics began
in lndia in early \wenties through the pioneering iaitiative and efforls of the late
Professor P. C. Mahalanobis. ~ For somelime after his relurn from England, Mahala-
nobis carried on statistical studies st his home. A chance meeting witb Dr.
Aneundsle {the then Director of Anthropological survey of India and Zoological
survey of Indio, Govt. of Indis) Jed to Mabalanobis’s first systematic work on statistj-
cal methods. Later a small group of young scientists collected sround him in the
Department of Physics, Presidency College which came to be known as the Slatistical
Laboratory. On the 14th December, 1931 a notice was issued over the signatures
of Prof. P. N. Banerjee, Prof. N. R. Sen, both of Calcutla University and Prof.
Mahslanobis lo convene & meeling on 17th December, 1931 to consider steps
lowards the establish of an iation for (he ad of statistics in
India. At this meeling held on the {7th December, 1931 it wes unenimously
resolved that Lhe Indian Statistical Instilute be established and Sic R. N. Mookherjee
be its first President and Prof. P. C. Mahalanobia Le the firsl Secretary. Indian
Statistical Institule was registered as a non-profit distribuling learned society on 2tk
April, 1932 under Societies Registration Act XXI of 1860.

As the Instilute expanded ils research, teaching, training project activities and
earned National and [nternational recognition, the Parlisment of India eoacted
the “Indian Statistical Institute Act mo. 57 in 1959 declaring the Institute a3 an
Institution of National Importance and empowering it lo award degrees ond diplomas.
Siguificantly, Pandit Jawaharlal Nehru, the then Prime Minister of [ndia himsell piloted
the bill in the Parliament. The already existing tesching programmes were then
consolidated and expanded and courses fur the deprees of Bachelorof Statistics
(B. Stat.), Master of Siatistics (M. Stal) were initiated. The award of Ph.D./D.Se.
degree was underiaken st the same time. Laler om, Bl.Tech. courses were started
in Computer Science and in Quality, Relisbility end Operstions Resesrch.

Recognition of e Institule by the Act of Psrliament gave grealer encourage-
menl to research activilies nol only in slalistics sod mathemalics but also in various
sress of the natural and social sciences without whose live conlact, it was believed that
Ihe methodology of siatislics could not grow. The primary objective of the Institute
is the advancement of learning stalistics but in addition lo emphasise the imporiance
of atetistics in relation to other disciplines. The Inslitule therefore maintains not
only research groups in statislics and mathematics but alse in the sacial, biological,
physical and enrth sciences.  Other objectives of the fnstilute are lo develop statistical
theory snd methods and their use in research and practical spplications with special
reference lo the problems of planning national development eud social welfare:
to provide [or and Lo underiake, Lhe collection of informstion, investigations, pro-
jects and operetiona} research for the purpose of planning and the improvement of
the efficiency of managenent and produclion.

K



(NDIAN STATISTCAL INSTITUTE

Keeping the objectives in view, from \he inception of the fnstitute, Prof,
Mahalanobis aad his aesociate Professors H. C. Sinha, S, 5, Bose, R. C. Bose, S. N,
Roy, C. R. Roo, FRS and others not only conribfed Yo the developement of the
of the theories and melhods of siatistics, bt also made valusble applications of statis-
tics through large sample surveys to nugperous other disciplines. The techaique and
methods of the large scale sample surveys earned world reputation for the lnstitule
and Prof. Mshalanobis himsell. The late Sir R. A. Fisher, father of modern slatistics,
was a constanl visitor Lo the [ustitute end the late Prolessor ). B. S. Haldane was »
member of the faculty for several years begiuning 1957. AL the inspication of these
stalwarts end other world renowned scientists, the [nsulute began (o uodestake
rescarches in several patursl and social sciences with the bope that collaboration
under the same roof would foster the mulual development ol statistics and these
disciplines. In fsct, Fisher hed named statistics ss a “key technology™ of the
cenlury, in view of ils intimale relevance to all scientific endeavours which involve
experimentation, messuremenl and inference from sample to aggregate. Apan
from research activilies in statistics, probability and matbeniatics, which began since
the inception, most of the other research groups which exist todsy siarted their
activilies in the ffties.

Research in economics, in particular, received greal encouragement when Prime
Miuister Jawahorlsl Nehru entrusted the preparation of the drafl Second Five-Year
Plan of the country to Professor Mshalanobis aod ihe lnslitute. Since then many
economists of the Institute, some of them very well known, have worked in Calcutta
and Delhi on various aspects of national plauning and, wilil 1970, were directly belping
the Planning Commission in the preperation of the loag term perspective plans for Lhe
couatry.

The Institute has heen one of the pioneering [nstitules ia the country in the design
of electronic computers, An analong compuler was assembled s early a3 1953 to
solve cectain diflesentiol equations. Soon alter, in collaborstion with the Jadavpur
University, work on the design of & computer with solid state centcal processar named
181U, was commissioned in 1966 by Shri M. C. Chagla, the then Minister of
Educetion, Government of [ndie. Since then, the compuler scienlists have diversified
their researches in other aress to a greal extent including Fifth Generation Computing
Systema,

The work of the Statistical Quality Control Unit was slerted following a visit
of Dr. W. A. Shewhart, the father of SQC, to the Inslitute in 1%48. SQC promotion
work was gradually spread sll over the Industrial Ceatres in India under 2 comprehensive
programme covering education and Lrajning, applied research and consuliancy services.

The Institute hes, over the years, had the distinction of having on its roles and
a8 associales very eminent scientists in diflerent disciplines, some of whom have been
mentioned shove, who have won oumerous national aod iuternational awards and
honours.

A special feature of ke scieutifio activities of \he Instilute is the colleboration,
it receives from scientists from the world over, through their suslained visits. lustitute
has been enjoying the privilege (o host the visit of & number of world famous seientists,
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economists and Nobel Ianrestes from time to time in differem) disciplines. Besides
specialisis in different liclds, the Institute has alwoys sltracted the notice of digni-
teries of the world. Our laie Prime Minisicr, Pandit Jawaharlsl Nebru made such
visits several Limes and so did leaders (rom other countries.

The Institule is now on the verge of Lhe Rirth Cenlenary of (he Pounder, Professor
P. C. Mahalanobis. During (he yerr-long Celebrations, several conferences will be
held and emineat peesonalities of he world tn different spheres would come to this
[nstitute and glimpses of the past  would be reflecled through (heir  sugust
presence.

The Institnte has its headquarters at Caleulta ami) (wo other Centres ot Delhi
and Bangalore. 1t also hax a network of service units of the Statistical Quality Control
and Operations Research Division covering many major cities of India.

LIST CONTAINING THE NAMES OF PRESIDENT OF THE INSTITUTE,
CHAIRMAN AND MEMBERS OF YHE COUNCIL AS ON
31 MARCH, 1982

President : Shri M. G. K. Menon, RRS..

The Couneil
. Chairman : Shri P. N. Haksar, M.Se. Bar-at-Law, IFS (Retd.)

Representatives of Government of Indla (4)

. Sri M. G. Sardane, (upto 31 October 81)/Dr. S. N. Roy, (from 1 November 81),
Director General, Centra) Statistical Organisalion/Ex-Olficio  Additional
Secrelary, Deporiment of Statislics, Minisiry of Planning, Govern-
ment of India, Sardar DPatel Bhavan, Parliament Streel, New
Delhi 110 001,

X1

3. Shri S. Krishnamoorthy, Joint Secrelary and Financial Adviser to the
Govl. of India, Depaclmenl af Statistics, Sardar Patel Bhavan, Parliament
Street, New Delhi 110 001.

4. Shri T. . Venkalackalam, Principal Adviser (up to 4 February 92)/Shri R.
Nagraja Rao. Officer-in-charge (from 5 February 92) Department of Siatistical
Analysis & Computer Services, Reserve Bank of [ndia, C-8/9, Bandra-Kurla
Comples, Post Box No. 8182, Bandra (E), Bombay 400 051.

5 Dr. (Smt) A. R. Rupswari, Joini Adviser, Depariment of Science and
Technology, New Mehranli Road, Technology Bhavan, New Delhi £10 016.
Scientists not employed in the Ingtitnte (7)
Representative of ICSSR (1)

6. Prol. Amiya Kr. Bageni, Direclor, Cenlre for Studies in Social Sciences
10, Loke Terrace, Calcutta 700 029.
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Representatives of INSA (4)

. Prof. M. G. Nangkarni, Head, Centre for Advanced Study in Mathematics,

University of Bombey, Lokmanya Bal Gangadhar Tilsk Bhavan, Vidya-
nagasi, Vidyansgari Marg, Bombay 400 038.

Prof. R, P, Bambah, Vice-Chancellor, Punjab University, Chandigarh
160 014.

. Prol. M. S. Kenungo, Deperiment of Zoology, Banaras Hindu University

Varenasi 221 005.

. Prol. H. Y. Mohen Rem, Department of Botany, University of Delhi,

Delhi 110 007.

Scentists Co-opted by the Council

. Prof. B. K. Kale, Department of Statistics, University of Poons, Ganesh-

khind, Pune 411 007.

. Prol. P, V. 8. Reo, Head, CSC Group, Teta Institute of Pundamental

Research, Homi Bhabha Road, Bombay 400 005.

Eletted represeniatives of the members of the
Institute not employed in the Institute (2)

. Dr. Deb Kumer Bose, 24, Mandeville Gardens, Flat A2/, Calcutta 700 019.

Prol. Prabuddhs Neth Roy, 1/525, Jodhpur Park, 4th floor (West),
Celoutta 700 068,

Heads (2)

. Dr. T. S. Arthanari, SQC & OR Division, Indian Stalistical lnstitute,

143, Nungsmbakkam High Road, Madras 600 034.

. Dr. Parkash Chander (up to 30 June S1)/

Dr. B. L. S. Prakasa Rao (from { July 8 1o 31 December 1)/
Prof. Bhaskar Dutta {from { January 92),

Delhi Centre, Indian Statistical Institute,

78. 1. 8. Sansanwal Marg, New Delhi 110 016.

Elected representatives of the employees of the Institute (2)

. Shri Dilip Sengupta, Popalation Studies Unit, Rep ive of the Scientific

workers, Indian Statistical [nstitute, Caleutia 700 035.

, Shri Apurba Guha, Desn's Office, Representalive of the Non-Scientific

workees, Indian Statistical Institute Cnleutta 700 035,
4
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Officers of the Institute (Ez-officlo) (T)

. Dr. J. K. Ghosh, Director (upto 2 July 91)/

Dr. N. Bhstlacharya, Director (from 13 July 91),
Indian Statistical Tostitute, 203, B. T. Roed, Calcutts 700 035,

. Dr. Somesh Desgupla, Profedsor-in-Charge, Theorelical Statistics and

Mathematics Division.

. Dr T. Krishnan, Prolessor-in-Charge, Applied Statistics, Surveys aod

Computing Division.

. Dr. Chitta Ranfan Malakar, Peofessor-in-Charge, Sozial Sciences Division.

23. Dr. B.B. Cheudhuri, Professor-in-Charge, Physical snd Barth Sciences

Dvision.

. Dr. Pranab Kr. Tapaswi, Profescor-in-Charge, Biological Sciences Division.
. Dr. Amulye Bhusan Gupts, Desn of Studies.

Shri P. K. Bandyopedhyay, Chiel Adminisirative Officer, wes non-member
Secrelary.



INDIAN STATISTICAL INSITIUTR
DIRECTOR'S REPORD

During the year under review the Institute organised & good number of nsfional
and international conferences, warkshops end summer and winter sohools'at different
centres, Particular mention may be made of a Wm\u Conlerence in Lmenr Alge\m

and Linear Models (at Calcutta), o Conl on Stochastic Difl
{2t Bangalore, jointly with Indian Audemy of Sciences); a mini- Cnn(mnne on
Hi ic Analysis (at Bangal [ ium on Quantem Field Theory snd

Statistical Mechonics (st Calcutia, ,o.ml) with S. N. Bose Cenlre lor Basic Sciences),
the 45th Annual Conference of the Indisn Society of Agricultural Statistics (at Delh),
& Seminar on Certsin Aspects of Linear Cellular Aulomsts snd Applications
(at Calcutta), a Winter School on Use of Stalistical Software (at Calema), an Inter-
national Workshop on Recent Trends in Speech, Music and Allied Signal Processing
(a4 Delhi), a Workshop on Patallel Prooe_mna (at Cnlculla. jointly with C-DAC, Pune),
a Winter School on Quantitati ica (st Bangalore, joinlly with the In:mute
for Sacial and Economic Change snd Bangalore University) and the Third { i
Conference on Informetrics (st Bangalore). In addition o the abave, the different
Units of the SQC & OR Division in various cities and the DRTC st Bangalore Centre
organised & number of seminers during the year,

A UGC-sponsored Refresher Course in Statistics was organised ot Calcotta for
the training of university and college teachers.

Maoy faculty members from different centres, particularly from the Divisions of
Theoretical Statistics and Mathematics, and Applied Slatistics, Surveys and Compuling,
participated in the Stalistics Section of the Indian Science Congress in which Professor
K. R. Parthasarathy was the President and Professor B. K. Sioba, the Recorder. Three
Research Fellows of the Institute won Young Seieatist Awards at the Science Congress—
Shri Shamtanu Mukherjee of Population Studies Unit in Statistics and Shri Ashish
Ghosh end Shri Debaprasad Mandal, both of ECSU, in Computer Science.

Mention may be made in this connection of Smt. Ketaki Das of AHGU who got
the Young Scientist Award for 1991 from the Indian Sociely of Human Genetics and
Dr. Bani Bandana Ganguly of Biochemistry Unit who was selected for the Dr. A. R.
Gopal Ayengar Awerd of JARP al BARC, Bombay.

Senior members of the facully won many honours and awards during the year.
Professor J. K. Ghosh, who was Director for a five-year term ending 14 January 1992,
wag elected President of the International Statistical Institute for the years 1993-%5.
This is a great honour {or him and for the Institute. Only two other Indians, Professors
P. C. Mahalanobis and C. R. Rao, hed received the honour before. Professor Sankar
Pal received the prestigious Bhatnsgar Award in Engineering Sciences in recogoition
of his fuzzy set thearelic work on pattern recognition, imsge processing ete. Professor
B. L. S. Prakasa Rao and Prolessor V. S. Sunder were elected Fellows of the Indisn
Academy of Sciences. Professor Somesh Dasgupta, a leading mathematical statistican,
became a Fellow of Lhe Indian National Science Academy. Professor Bhaskar Dutta
rece:ved the Mahelanobis Memorial Medal for the year 1990 from the Indien

trie Society for ding contributions to quanti Shri B
K. Pal became the firsl Indion member of the World Academy of Quality and Shri N.
T. V. Ranga Rao got the Oshigawa Award from Japan second time for an essay on the
“Modernization of small scale industries and business”.
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As regards teaching and iraining sclivities, the first batch of the new Loro-yesr
M.Tech. prog in Qualily, Nelinbility and Operations Research, started during
1989-90 at Calcutta, graduated during the year and they were well received by those
employers who are quality conscious. Al the regular courses of the Institute went an
satisfactorily. During the academic session {09102, a (ota} of 10,200 candidates
applied for admission to the various degree ond diploma courses and (hey were called
for writlen selection lests which were conducted at 22 centres spread over the whole
country. A lolalol 5,794 candldales appenced lfor these written Lests ang subsequently,
493 of them were colled for interview. Finally, 271 candidntes were offered admissian
to dillerent courses like B.Siat. {Honours), M.Siat. (S-stream an M-stream), M Tech.
(Compuler Science) and M.Tech. (Quality, Relisbilily ond OR), besides Ph.D.
progranmes in various Gelds.

The [nstitute operates the International Sialistical Education Centre (JSEC),
which was eslablisked in 1950, jointly with the International Statistical Institule, under
the auspices of the UNESCO ond the Govt. of India. During the year under review,
the Centre conducted the 10-month Regulur course of the 40tk Term with I1 trainees
from 6 diflerenl countries in Sauth and South-East Asia end commonwealth Africa,
The Govl. of India awnrded fellowships to 9 of these troinces—three under the TCS
of the Cotombo plan, 1 under SCAAP and 5 under AID lo Sri Lanka. The remaining
two were Indians end were supporied by their sponsor (the Indian Air Force).
In addition lo the above, ISEC arranged a Special Course in sampling for one
traizee from Uganda.

The printing and publication of Sankhya, Series A and B, made satisfactory
progress and all the parts of volume 53 were published besides Vol, 54, Series A, part 1.

The Institute pursued ils verious inlerests in fundamental and spplied research,
much of which bhes been mullidisciplioary.

One piece of research done by two young scientisis of the Bangalore Cenlre,
Drs. Bhaskar Bagehi and Basudev Duta, gives some idea of he activities of ke Division
of Theoretical Statistics and Mathematics. Tley presented a complelely theoretical
proof of the existence and uniqueness of the 9-vertex traingular of CI*. The original
prool of existence, due to Kiihnel, as well as the orginal prool of upiqueness due to

Kithnel ad LaAmana, were based on extensive cowputer search.

The sctivities of the SQC & OR Division were being increasingly apprecialed
by industry as well as by Govi. A UNIDO proposal lo provide training iu Quality
Menag o id from neighbourivg countries by ISI experis was under
the consideration of Govl. of india. The Division has been helping industry in imple-
menling 1SO 9000 Quality Systems and hes been trying to develop computer aids for
such purposes,

Some work done in the ECSU altracted wide altention. A speech synthesizer
Tor Bengali named Bongabani was developed by Professor Ashok Dulta and assotiates
and this may be the first complele speech synthesis systew in any given languoge. A
related achievment ws a system, called Surobitan, for aulomatic musical (raoscriplion
for vocal songs. Computer based Natural Language processing was started for Bengali
by Professor B. B. Chaudhuri and his team, probably for the firsl time in lodia.

The Centre for Knowledge Based Computing System (KBCS) Technology end
Fifth Generation Computer System (FGCS) Development Project, sponsored by DoB/

Y
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UNDP, completed its first phase fa March 1992 and its duzation was lter extended
by & further period of ove yesr,

Satisfactory progress was made on many of the mlerdncxphnary prn)ecu ulm
up &t the requeat of diflerenl agencies by applied statistici
biologists etc. Special mention may be made of the project on *Diflerential lmpmt
of Modern Rice Technology", funded by the Rockefeller Fundation, the project on
"Evalustion of Reinfed Farming', sponsored by the Qversees Development Adminis-
tration, UK and carried oul in collaboration with the Hindusthar Feniilizer Corp
Ltd. and the project on “ldentification of Rural Poor” taken up et the instance of the
Dept. of Statistics, Govt. of Indis. Significant progress was made by the anthro-
pologists in their studies on human adaplability, on genetic epi logy and oo
evolution and dermstoglyphics. Work was conlinued on math I and stochasti
modelling of cellular growth, dilferentistion and morphogenesis.

A sample survey project had been undertaken lor assessing the yield rates of the
FPDA (Fish Parmers' Development Agency) and non-FFDA tanks and also the training
programme under the FFDA and other related matlers in several districts of West
Bengal. The survey was Jeted and a report submitled to the Di of
Pisheries, Govt. of West Bengal.

The Institote started prepasations for celebrating the Birth Centenary of its
founder, Prolessor Mahalenobis (born : 23 June 1893), in o befitting manner, during
1992-93 and 1993-94. An International Advisory Board was set up, with Shri P. V.
Narasimha Rao (Prime Minister) as Chief Patron and Shri Pranab Mukherjee, Sri
Sukh Ram and Shri Jyoti Basu as Patrons, for guiding these celebrations, Steps were
initiated for holding several internstional conferences in diflerent fields at diferent
centres of ISI, for setting up an archive-cum-museam at Professor Mahalanobis’s
residence (Amrapeli), and for bringing out a special volume of Senkhya, among other
things. The Institute would also celebrate during 1992 the birth centenary of the grest
savant, Professor J. B. S. Haldane, who had served on its faculty for several years.
The programme includes an International Conference on Humen Genelics to be held
a1 Calcutta in December 1992, besides a series of special lectures. It may also be
mentioned thet the DRTC at Bangalore Centre organized the Third [ ional
Conference on Informetrics in August 193 to commemorate the birth centevary of
Professor S. R. Ranganathan, pioneer in library science in India, who starled the DRTC.

John & Wiley Sons, [uc., NY, and Wiley Eastern Ltd. offlered to create a Visiting
Chair in Statistics and Probability at the Institute in honour of Mr. W. B. Wiley.

After prolonged negotistions with the Govt. of India, the Statistical Publishing
Sociely (SPS), another creation of Prolessor Mahalanobis, was taken over by ISI with
effect from August 1991.

On the sdminlstrative side, the decisions of the Govt. of lndia on the long pending
issue of pay scales for non-faculty stafl of the Institute were received in March 1992
after considerable detay which caused a lot of snxiely among the workers. The decisions
nearly settled the matter for existing workers of the Institute in & salisfactory manner.
But unfortunately, Govi. withbeld their decisions on the pay scales of new entrauts
to the Institute and advised (he lnstitute aot to appoiat persons lrom outaide until
these decisions are made,



Part 1. Teaching, Training, Research, Projects and Publication
1. TEACHING AND TRAINING

Degree and Training Courses

A briel account of teaching and traioing activities during ihe period from April
1991 o March 1992 is given below :

During the academic session 1981-1992, 10,200 candidates applied for admission
and were called for written selection tests for the various courses ofiered by the
Inslitute, viz., B.Stat. (Hons.), M.Stal. (M-stream and S-stream), M Tech. in Computer
Science, M.Tech. in Quality, Reliability and Operations Research, Two year Part-
-time Post-Graduate Diploma in SQC aod OR (Bombay and Madras), Research Fellow-
ships in Statistics, Mathematics, Economics, Computer Sclence, Physics, Fluid
Mechanics, Anthropology and Geology, One Year Part-time Course in Stalistical
Methods and Applications and the Course on Operation and Programming of Aulo-
matic Data Processing Equip Admission testa were conducted al 22 diflerent
centres all over the country. A toal of 5,799 candidates finally appeared at admission
lests and a lotal of 493 candidates who gualified in the written lests, were called for
interviews, Based on lhe performance in (he wrillen tests and the interviews, 271
candidates were offered admission to various courses during the academic session
1991-02.

There were four foreign students who applied for zdmission (o the courses.
Admission lests were conducled for them through the Indian High Commissions in
Kenya and Dhaka.

The annual examinations for all the regular courses were held in May/June 199,
The 1991-92 academic session commenced on 8 July 1991

Ope hundred and three candidates received their degress and diplomas at the
Twenty-Sixth Ci alion of the Indian Statistical Institute held on 6 March 1992
and one hundred five candidales who passed the various regular courses of varying
duration {one-year or less), received the certificales during Lhe year. Four candidates
were awarded Ph.D. degree of the Indian Statistical Inslitute.

Eleven trainces in Engincering and Technology from various Universities
{Jadavpur, Banaras Hindu University, Aligarh Muslim Universily) received a six-week
practical training in the Electronics and Communication Sciences Unit and the
Elestronics Unit.

The number of candidates admitted lo the different degree, diploma and Lraining
courses during 1990-91 and 1991-92 and the results of the examinations held during
the period are es follows :

]
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NUMBER Of STUDENTS ADMITTED AND PASSED Lv DIFFERENT COURSES
APRIL 1981—MARCH 1692

Namber of studenta
Courss carolled erolld  pumdin
ia i snnusl g
199001 16919 mination is
159t

Dograas
1. Baohalar of Batistias with Bonours [B. Stat. {Bons.))
Lst. yoar U 18 ®
o your 18 n 1B
o year 10 18 10
1 Madter of Statistica (M. Stat.)
188 yoar (M-stoam) 9 9 0
Lat yoar (8-atroam) 0 13 "
2ad year ;] Hd 2
3 X, Tech, ia Comptar Scisos
1 yoar ] u 2
2nd yoor i 2 B
4. M. Tooh. in Quallty, Rallability sad Oporstions Resoarch
1o your n 17 1
20d yoar 1% n "
Diploma|Certificatefdsocioteship
4 Buatistical Quality Control sud Operstions Rescarch
{1-year) ocuree discontinned 1
0, Courss on Operstion snd Programming of Automatio
Data Processing Equipment :
18 13 3
22 1 n
2 loma in Statiatical Quality Contro!
{Bombay aod Madres)
Bombay—1st year 7 - 1
200 your - 1 -
Madres— 182 yoar 1 10 ‘
2ad year ] ‘ ]
8 iatoahip in ion aod ion Seionce
16t yoar ) ] :
2nd year 8 ¢
9. Part-tims coures in Statistioal Mathods and Applicstions
“® o 1
(i) Caleotte 5
(i) Delbi 18 - M
(i) Hydorsbed 9 u
10. Six-month Port time Courss in Statistical Quality Contro) :
Baagalore JeaJuae ¢ - )2
July-De. 10 -
Byderebad Jan-Juze b 1; §
July-Dec. 3 5
1L Tnbansive Courss on Programining and Applications 1 18 ‘B
12, Junior Cortifioats Couree in Statistica {Joiatly with C.8.0.) n 4
Pellowabip
18, Juajor and Sonjor Rescarh Fellows, Visiting Fullows in
difforont diciplines 107 13 -
14. 8DP Follows 13 18 -
Orand Total 587 8 0
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Ph.D/D.80 Degroes

(4) Ph.D.ID.Sec. Degrees Awarded :

(a) The following is the list of Ph.D. degrees obtained by the Research Fellown,
Research Associates and Project Assistanis of the Institute.

() Dr. Chiranjib Medda

() Dr. D. P. Sengupta

(i) Dr. Susmita Mukhopadhyay
{née Bandopadhyay)

() Dr. 8. Pal

() Dr. (Mrs) Tilolloma Barua

“Varialion of muscle protein and lipid of some
fishes”, degrec awarded by the Viswa Bharsli
University, Shantiniketan,

Supervisor ¢ Professor Biswanath Mltra,

“New Amphibians (Labyrinthodontia Temnos-
pondyli) from the late Triassic Maleri Pormalion
of Decean, India: Their significance in geology
and palacontology”, degree awarded by the
University of Calentta.

Supervisor : Professor T. Roy Chowdhury.
“Malerial working status and health of mother
and child”, degree awarded by the University of
Caleutia.

Supervisor : Professor A. Basu.

“Some low level image segmentation methods,
algorithms and their analysis”, degree awarded
by the IIT, Kharagpur.

Supervisor : Dr. P. Bhaltacharya, !IT, Kharagpur.

“A study of Tai Phakes population in Assam”,
degree awarded by the Gauhati Universily, Assam.
Supervisor : Professor B. N. Das and S. Guha Roy.

{b) The following is the list of Ph.D. degree obtained by the members of the

stafl of the Tostitute.

PHYSICAL AND EARTH SCIENCES DIVISION

Electronics and Communication Sciences Unlt

() Dr. (Mrs)) Amita Pal

“On a class of stochastic Approximation Type
parameter Learning  Algorithms for pattern
Recognition”, degree awarded by the Indian
Statistical Institute.

Supervisor : Professor D. Dutla Majumder.

STATISTICAL QUALITY CONTROL AND OPERATIONS RESEARCH DIVISION

(4) Dr. Aravind Sett

“Component Importancs in a consecutive-k-out
of n: F systems", degree awarded by the Indisn
Statistical Institute.

Supervisor ¢ Professor K. G. Rammorthy,

it
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(¢) The following is the list of Ph.D. degroe obtained by the persons not engaged
in Indian Stalistical Institule but who had worked under the guidance of the faculty

of the [nstitute.

{0 Dr. Sadban Samar Maity

() Dr. HO-Jan Chang

(i) Dr. Nabakumar Ghosh

(iv) Dr. Lalitha Sundarshan

(v) Dr. (Mrs.) Sujata Diwale

“Some contirbulions to Analysis ol covariance
structures”, degree awarded by the Indian
Stalistical Lostitute.

Supervisor : Dr. B. N. Mukherjee.

“Some optimal tests in Directional Dala", degree
awarded by the University of California, Santa
Barbara.

Supervisor : Profestor Ashis Sengupta and S. R.
Jammalamadaka.

“On some problems of unstcady motion in the
theory of waler waves at an inerlial surface™,
degree awarded by the University of Caleulta.
Supervisor : Professor B. N. Mondal.

“Some Aspects of Mulli source satelite [mage
processing”’, degree awarded by the Indian
Statistical Instilute,

Supervisor : Professor D. Dutta Majumder.

“A Multivariate study of Androgyny in relation
to Psychological Health and status of women™,
degree awarded by the Universily of Nagpur.
Superviser : Dr. B. N. Mukherjee.

(B) Thests submitted for Ph.D.ID.Sc. Degrees :

(a) The following is the list of Ph.D thesis submitted by the Research Fellows,
Research Assistanls and Project Assistanls of the Instilute.

{t) Mrs. Sudeshna Danerjee

(W) Shri 8. Sw-Kolay

"On some problems in the linearised theory of
waler waves”, University of Calcutta,
Supervisor : Professor B. N. Mondal.

"Studies on nonslicible Joorplans in VLS layout
design”, University of Calcutta.
Supervisur : Dr. B, B. Bhauacharys.

(%) The following is the list of Ph.D. thesis submitted by members of the stall

of the Institute.
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Physical and Earth Sclences

Electronics

() Stri Moley Kumar Kungn  “On some problems of image Data compression
and Related Preprocessing Techniques”, University
of Caleutta.

Supervisor : Professor D. Dullz Majumder.

Geologleal Studles

() Shri T. Chakraborty “Stratigraphy and sedimentation of the protero-
20i¢ Sullavai Group in the South Central part of
Pranhita-Godavari Valley, Andhra Pradesh, India™,
Jadavpur University, Caloutla,
Supervisor : Professor A. K. Chaudburi

Physics

(1) Shri 8. Gangopadhyay “Orihogonal Transformation in Linear System”,
1T, Kharagpur.
Supervisor : Prolessor K. B. Duula, IIT,
Kharagpur.

(€} The following is the list of Ph.D. thesis submiited by the persons nol
engaged in Indian Statistical [nstitnte but who worked under the guidance of the faculty
of the Instilute.

() Shri B. P. Vanj “Poverty, Inequalily and Consumption paltern
of the poor in raral India", Indian Statistical
[nstilute.
Supervisor : Professor N. §. §. Narayana.

(i) Mrs. Manisha Bhatlacharya “Some biophysical parameters of skin and skin
characlerisation™, Indian Statistical Institute.
Supervisor : Professor A. B. Gupla.

() Shri S, Pohit “Indin’s Externat Debl : Determinants and

Impact”, Indian Statistical [nstitute.
Supervisor :  Dr. Atul Sharme

13
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Taternatlons! Statistical Education Ceotre—Calenita

A brief report on aclivilies of the International Statistical Education Centre during
the year 15911992 follows :

It may be recalled that the Centre was opened o 1950, and is operated jointly
by the International Stalisticsl Institute and the Indian Statistical Institute, under the
auspices of the UNESCO and the Government of India. ‘The Centre functions under
o joint Board of Direclors. The directors represent International Statistical Institule
Indian Statistical [nstilute and the Government of India. Professor P. C. M ahalanobis
was the Chairman of the Boaril of Directors since its inception in 1950 until his death
in 1972. Since then National Professor C. R. Rao, F.R.S., has been the Chairman
of the Boartl.

The Centre provides training in Theorelical and Applied Statistics at various
levels Lo selecled participants from the Countries in the Middle-East, South and South-
Easl Asia, the Far Easl and the Commanwealth Counlries in Africa, sponsored by
respective Governments.  Major iraining programme of Lhe Centre is 2 10 month
Regular Course. In addition, special Courses of varying duration are also organised.
Since inception, the Cenlre has provided training ta 1,176 trainees from 56 Countries.

A tolal of-61 candidates from 19 gilicrent Countries were nominated by respective
Governments for admission Lo the 45th term of the Regular Course of this Centre. Of
these 61 Candidates, 18 were offered admission and 11 perticipants from 6 Countries
joined. Nine lrainees were supporled by Fellowships awarded by the Government of
India under the Technical Cooperation Scheme of the Colombo plan, special Common-
wealth African Assistance plan and Aid to Sri Lanka Scheme. The remaining 2, were
from Indian Air Force and were supported by their emploger.

Teachers of Calcutta and Deihi Centres of the Indian Statistical Institule and
Officers of the Governinent of India participated in teaching the Reqular Course during
the year. 2 Irainees went to Delhi Centre of ISI to undergo 8-week specialization in
Economic Planning.

Al the 11 Regular trainees were recommended for the award of Statistical
Training Deploma.

A novel feature is tha! nring this teem, following a request from United Nations,
special Courses of 5-month duralion in the field of sample surveys for Universily leachers
from African Countries who were being sponsared by the United Nations Department
of Technical Cooperation for Development (UNDTCD) were organised wilh the
approval of Professor J. K. Ghosh, erstwhile Director of Indian Stavistical Institute,
in collaboratign wilh IS, One lrawee (ran Bolswana already compleled this course
in December 1991 while another trainee fram Uganda had slarted wndergoing Ihe same
since January 1992 and likely to continue till Mid-June 1992. The Centre hopes to
receive more such tramnees in’future.

Professional Exeminations In Statisties

The Examinations Commitlee conducts professional examinalions twice in every
year for the award of the

1. Statistical Assistantship Cerlificate

2. Junior Diploma in Statistics, and

3. Senior Diploma in Statistics.

£
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Por (he July 1981 term these inations were held at Bangalore, Bombay,
Calcutta, Delbl, Hyderabad, Lucknow and Madrar Centres.

For the December 1991 term these examinations were held at Bombay, Caleutla,
Delbi, Hyderabad, Lucknow and Madras Centres.

The detals of the examinations for July 199 and December 1981 terms are shown
below.

—_—— T i

1. Buatistical Asmistantabip Ooctifionts noon [ | [}
1 Jusior Diploma in Blatistice “« w 8w noou
8. Baior Diplorns in Statistics {New) [} 5 e [ R
4. Buaor Diplowaa in Blatistics (OK) 1 1 ) 1 1 1

*Pumod ia ona or more papers oply, not pecosarlly completed the sxaminetion.

The lotal number of candidates who have qualified for the award of the Certi-
ficates and Diplomas in the Professional Exaniinations in Statistics including the results
of December 1994 term arc 483 and 260 respectively.

RESEARCH WORK

The research activilies of the Iuslitute are gronped in the following Divicons :
Theoretical Statistics awl Malhematics ; Applied Stalistics, Surveyt and Compuling ;
Physical and Earth Sciences ; Biological Sciences ; Social Sciences ; Statistical Quality
Control and Operations Rescarch: and Library, Documeniativn aml Information
Sciences. In addition, the Computer and Statistical Services Centre (CSSC) has the
responsibilities of management of in house Compuler Systemn of the Instituie and
providing Compuling and Satistical Services to Scientific workers.

A brief account of Lhe progress of research in differeni Divisions and Uuits of
the Institute during the year under review is given below :

Theoretical Statistics and Mathemalics Division

The Division of Theorelical Statistics and Mathewmstics has Unils al Calculta,
Delhi and Bangalore Centres, besides one Unit at Hyderabad. The Division is
basically engaged in research in different areas in theoretical stalistics, probalility
theory and mathematics, besides providing theoretical support for a number of applied
problems thal arise in diflerent projects underiaken by IS] and other luslitutions. Oue
major responsibility of this Division is lo provide insiruction in (heoretical viatistics,
probability and mathematics for the BStal. (Hons), M.Stai.. M.Tech. (Compuler
Science), M.Tech. (Quatity, Religbility and OR) and various short-term training
programmes of the Institute. The Division slso conduets sdvanced courses in
mathematics, probabilily and siatisties for the Research Fellows. A sirong feature

U]
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of the Division s to organiss Summer/Winter Schools and Workshops in a variety of
advanced aod current lopics in siatistles, probabllily and msthemalics, Besides,
colloquium (alks and seminar telks by facully members and visilors are organised
regularly.

During tho period 1891-92, the mombers of this Division were cogaged in research

in the areas of Theoretical Statistics, Statistics and Probability, Probabilily and Stochasti
processes, M athematics, Applied Mathematica.

During the period, 91 papers were published by the members of this Division
in leading International, National journals and books and many other papers have
been accepled for publication. Four books have been authored by the members of
this Division. Two Inlernational Conlerences, one Summer/Winter School and many
Workshops were organised by 1his Division in 1991-92. About 35 distinguished
Scholars visited the Division and presented Seminars besides collaborating with the
faculty.

Detatls of Research activities
Theoretical Statistics and Mathematicy unit (Caleutta)
() Statistics

{a) Bayesian analysis, Decision theory, Salislical inference and Asywptolic
theory of ioference : Noninformative priors oblained by matching Bayesian and
[requentist probability of HPD sets; second order minimaxily ; Berry-Esseen bound
for the least-squares estimates in autoregressive models ; Study of the maximuam likeli-
bood estimates in generalized regression models and least-sguares eslimales in nonlinear
regression models ; partial unification of L- and R- estimales in linear model ; extensions
of the usual kernel smoother for GLM type responses and a hydribization of the para-
metric and nonparamelric regression technigues; locally wore accurate confidence
sets; Statistical modelling and related inference ; ranked sum stalistics and related
inference ; Asymplotic normality of the number of k-clusters; boolstrap method ;
Asymplotic comparison of fixed sample siz¢ and inverse sampling in multinomial
selection procedures ; efficiency in semiparametric models; evaluation of m.le. in
common localion scale problem ; selection of t-best multinomial cells.

(b) Scquential avalysis: Stein estimalion ; regret for sequential estimation of
the difference of two means; piecewise sequential estimation in a cerlain family of
Iwo-parameter exponential disiribution and related second-order properties.

(¢) Multivariate amalysis : Study of multivariale median and estimation of the
dispersion of multivariate L-median ; mullivariate extension of sign test; bivariate
exponential model related to clean-up standards at superfund bazardous sites ; Study
of multivariate dependence ; characterization of uniform distributions through order
statistics.

{d) Ssruple surveys : Use of auxiliary information ; semple surveys appmpmu
to socio-cconomic research ; use of if ions for oplinium esti
search for oplimal sampling strategies under superpopulation model with nonlmecr
regression,

|
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() Design of Exp : Design ol exp under Bayesian m-up.
repested duigm; of balanced K )
design : nnalysis of balwiced iucomph liiresp designs ; oplimalily of block
dwlgns row-column des:gtu construction of trend-free factorial designs ; umiversal
lity gnd non-optimality of some row-column designs ; rok of BIB and
cxl:mltd BIB designs lor missing data ; E-optimality of block and row-column designs

with unequal number of replicates.

{#) Probabllity and Stochastic Processes

Strong law of large numbers ; sharper speed of convergence to uormalily for
some m-dependent processes ; momenl bounds for some slochastic processes.

Study of the theory of stochastic nlegrals in Frank Knight's predication process
sel-up ; study on the characterization of polynomials of a discrele wantingale which
are alwo marlingales ; sludy of Hida-Cramer type representation of stochastic processes.

() Mathematics

(a) Functional analysis : [t has been shown lhal the projective leusor produet
ol a lwo-dimensional ¢P-space with a Iwo-dimeosional f-space never lLias the Mazur
Intersection Properly (MIP) for a large range of values of p and ¢; study ou the
intrinsic characterization of the MIP in terms of farthest point phenomenon, exireme
conirgclion in L (4, 4) and the MIP in & @, 4.

{8) General topology and measure theory ; lymalogical-cum-snalytical aspecte
of function spaces.

{¢) Measure-free proof of Birkhofl's ergodic theorems,

(&) Harmonic analysis,

{e) Descriptive sel theory and aulomata lheory : Addilive cellular automala
and atrices over finite fields ; restriclions of Boolean function and liearity ; comple-
exily of winning siralegies for Z§ games ; definable hereditary families In the projective
hierarchy.

() Graph theory : Chordal graphs and specified elimination ordcrl.ng 8 uew
characterization of k-lrees ; lolally pact graphs ; of
in weighted social network.

(iv) Applied Mathematics

Study of the dispersion processes of solule or contaminale in steady and oscilla-
tory currenls ; Study of (he processes ol graln sue sorlmg during the bedload

aad

and snsp load

P 3 Davig;

Theoretical Statistics and Mathematics Unit (Delhi)

During the year the Centre worked on the following research sreas

{f) Statisics and Probabilily : Reliability Theory; Survival Analysia; Non-
paramelric [nference ; Quantum Stochastic Caleulus ; Functionsl Equations in Proba-
bility Theory ; Spectral Theory ; Percolation Theory.

by



INDIAN STATISTICAL INSTITUTR

(4) Theoretical Statistics: Esumation of. a common location ; Cramer-Rao
type integral inequalities ; Optimality of designa ; Robust designs.

(lid) Matbematics : Latin squares, Numbered Graphs ; Order Statlaties, Linear
Algebra ; Linear Algebra and ils applications, Operator Theory ; Game Theory and
Mathemalical programming.

Theoretical Statistics and Mathematices Untt (Bangalore)

(1) Probability theory : Applications of large deviations to Information theory
semi-stable measures and processes; diffusion processes.

(#) Statistics : Sample surveys, Large sample lheory, Bayesian m[mnu

Bayesian non-parameiric stalistics, Reliability theory, O lity and of
experimental designs.
() Mathematics : Groups of exceptional Lie lype, coxeter groups and the

Monster group, Combinatorics (Bruck-Ryser type Iheorems for quasi-tymmetric
designs and strongly regular graphs), Functional Analysis, Geomeiry of Danach space,
Ergodic theory, Operator algebras and Operator theory, Harmonic analysis, Differential
Geometry and Topology, Spectra of Laplacians (especially on vector bundles), Spectral
theory for parlial differential operators, Finilely additive measures, G-inverses.

Applied Statistics, Surveys and Computing Division

The Applied Statistics, Surveys and Cowputing Division consisls of two unils :
Compuler Science Unil and lhomclry Hmearr,h Unit, Research activities in the
Division include bolh theorelical uf metl gy and application of
existing methods to the solulion of rcal life problems. A briel accounl of these
research aclivities is given below :

Computer Science Unit

Sample Surveys : A UMV unbiased estimalor for a finile populauon Lotal hased
on randomized response (RR) surveys has been found for a class of sampling designs.
Optimal sirategies under linear models and generalized random permutation modelling
for population variance under RI surveys have been characterised. Empirical invesli-
galions carried oul Lo chousc from several estimators of lofal based on Midzano-
sampling scheme and Lo lind good slralegies for variance estimation. Cantrolled
sgmpling designs have beew found o yield unbiased ralio estimalocs for variance.
Performances of allernalive wibiased ratio variance eslimalors have been studied.
Gabler's nearest propurlional Lo sice (NPD'S) sampling schieme has been found to yield
optimal controlled sampling lo prolect the elficiency of llorvilz-Thompsou (HT)
eslimalor even on assighing 2ero seleclion-probabilities lo noupseferced samples.
NPPS scheme is also known Lo protect efficiency of Basu's generalized diference
estimalor (GUE) under suilable super-population modelling.

Brewer's asymplolic approach bes becu cmpluycd 16 yield model-cum-design

based al ive variance esli for OR-p assuming regression models
and the spproach is exiended to cover HT estimator employing son-[PPS sampling.

|
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The approach (s extended to find variance estimatars for estimation of distrtbution
fanctions based on survey populations. Ohlsson’s eampelitor Lo Rao-Harlley-Cochran
(RHC) varfance eslimator has been siudied further in respect of stabilily, attual coverage
probabilities achieved lfor the confidence intervals and related characteristics through
Inlensive «imulations. Substantial improvemenl in employing Gray predictor over
HT estimator in small domain eslimalion has been led through simul
studies.

Design of Expertments @ E-aplimallty of a certain class ol PBIBU's with
reclangular gssaciation scheme and of a new elass of adjusted raw column designs was
established.  Conatructions were nbtained af same new series of nptimal hlock designs
m non-orthogonal multiway sel up and some new resulls were obtained in t-ligearly

dependent sels in finile projective geomelrics, [nvestigations were carried out on latin
squares wilh siructural symmetry property.

Reliabiltty :

Software Reliability : The problem of eslimation of the number of bugs in a
software programme was lackled wsing parametric and nonparamelric approach.
[nference : Siudies were Incled an (he Fstimation of the I lile time
distributione nonparametrically based on life time data from a parallel syslem with
wo components.

Probability Models : Moment bonnds on reliability of aging components were
derived in a unified manner. Some problems related to (he relative aging of two life
disiribntions was studied.

Biostatistics :

Compeling Risks : The two sample problem with missing failure lype and the
nonparametric eslimation and testing for covariale eflect with missing failure type
were studied.

EM Algorithm : For the problem of estimating segrepation ratio with different
methods of ascertainment, the A algorithm has Imn developed which i is mare de(ln!
and compnltationally efflcient than he conventional methods of
likelihood eslimates.

Regression :

Nonparametric Regression : Likelihond based kernel smoothing and cross-
validation procedures were developed.

Linear Regression : Effect of multiple row deletion when the eslimation space
is reduced and superaddilivily of infarmation in correlaled linear experiments were
Modied.

Multivariate Analysis : Studies have been carried out on {f) consiruction of
oplimal invariant lext in some applied multivariate mixture models with non-regularity
problems. (1) efficient estimalion in wrapped slable disirlbutions for directional data.
(iify characterizatione af and esiimati dures for families admilling Cox's semi-
parametric logistic discrimb and (i) lizstion of Bballacharyya plot and
Gibbs sampling procedurs for multivariste mixture models.
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Various {terallve algorithms wseta) in ML eslimation of p fo d
and correlation structure analvels have been compared with respect Lo their rate of
eonvergence, algotithmic effictency etc. The robustness of the Fisher-Scoring algorithm
even with bad starting values has been numerically demonstrated.

Compuler Sciences : Application of cellolar arrays of processors in one and
two dimensions with a view to utilize VLST lechnology and to enhance the performance
of computations by embedding different algorithms in arrays of processors. Tesl
generatlon techniques implemented as BIST (Built Tn Self Test).

Development of a software package for data handling and summarisation to he
used by trainees in microcomputers. Tmprovement and modification of BASE
package.

The Unit also organised a winter school on use of statistical software in colla-
boration with the faculty members of Theoretical Staistics and Mathematics, Economic
Research Unit and The Anthropometry and Human Genetice Unit from 9 to 28
December, 199.

Ezternally funded project :
{. Differeniial Impact of Modern Rice Cultiveton

The poject ‘Differential Impact of Modern Rice Technology' across Production
Environments was going on. Field work for both rounds of the intensive survey of
households has been completed and the dala been cleaned. The documentation has
been prepared and the analysis of the data was going on.

2. Fish Farmers' Development Ageney Sorvey

A sample survey project was completed and a report was submitted 1o the
Directorate of Fisheries, Govt. of West Bengal for helr views before final printing.
The project was aimed to assess the vield rates of the FFDA (Pish Parmers' Development
Agency)/non-FRDA lanks, training programme under the FFDA. and other related
matters in four districts of the State.

The average outpnt of FFDA tanks has not reached \he anticipated targel of
2500 kg per haclare. Yield rate varled from 350 kg to 1750 kg in the four distriets,
Nothing definitely can be said about the superlority of production rate of Ihe FFDA
tanks as compared to non-FFDA ianks. The FPDA programme seems lo have
{nereased the gross production of fish hv enabling poor fish farmers to utilise dercliet
water areas for fish farming. Availability of inpats fn time, as also the quality and
the quantity of inpuis, were some significant constraints towards higher vield rate.
The FPDA training programme was found 1o be useful by all sections of fishermen
but most of them would prefer iraining for 2 longer duration.

Biometry Research Unit

Blometry Rescarch Unit is engaged in diflerent Biomedical, Toxicologioal aod
Enviromental problems with their theoretical tnterpretalion Lo predict the onset of
diseases. Studias on genetic marker lsomnu, immunological profiles, role of common

dtoinal plants on hypoglyc tvity, prop of mathemstical models to

30



SIXTIETH ANNUAL REPORT : 1991-92

mimic oral ghicose tolerance and a possible connection between viscosity and early
onset of discases are being envisaged. Some of Ihe research activities were

() Immune response in young malnutrition related digheles mellitua: It is
found that in spite of the low graded socio-cconomic condition< there is a prevalence
of hyperglycemia asocialed with hyperlipidaemia in the vonng insulin dependent
diabelic subjecls studied. The possible reasans al immmnoglabnlin levele are helng
studied.

(i) Antibyperglvcemic properties of certain medicinal planta: So lar, the
common medicinal plants Vinen rosea. Aairachta indica nnd Ocinuwm sanciam have
been subjecied la invesligalion relaling o Lheir possible relevance with anlidizbelic
properties. Some intereating results are oblained with their applieations (orally and i.p.)
on rodenls.

(1) Modelling viscoclastic properties of hlnod @ The sirurtural viscosity of
sireplozotocin induced diabetic ratw/rabbita has been monitored along with the investi-
gation of plasma hematocrit values, the 1:G ratia and bland ghicase concentration.
Tuie fmd (hat the diseased system has become mare thixolroplc hy this siress.

{i) Growth modelling of major Indian carps: The resulis obtained sn far
in this externally fnded project reveals a prominent effect af snurce and space varia-
tion af nursery pords on the future development af Ihe species.

Project work :

1. Malnutrition velated yonng 1DDM and adull NIDDAM patients :  Young
malnutrition related diabetes mellitus (MRDAY ix a new addilion 1o elass of diabetes.
Nisa pecullar Implcal dlstZSC. the elinlngv of which ha- nat yel been extablished.
Studies an binchemical, physiological and Ingical aepects are undertaken to
find ont some causative facto of 1his disease. Binchenvical sindies revealed the high
lipid value.  Immunogenetic studies also revealed 1ill now the high level of DR,
and DR, an their HLA patlern. Tt is honed thal alter the completion af this project
a novel and significant contribution ta \his problem can he made which was nol
contemplated before.

2. Modelling viscoelastic properties of bload : Investigation an sireptorotocin
induced diabetic ratx of rabbits in the level of plssma hematncrit values, 1: G ratio
and blood plucnse fon have been underiaken. Tt is revealed thal ihe
diseased system has become more thixntrapic by Ihe sirese. Recently radiation stress
on rahbiis al a dose of 100 R/M using X-rar machine nperaling a1 250 KVP with s
2mm Cu fller has alen been induced. The resull showed  elear indicalion of more
aggregalion of red bload corpuscles fn the blood of exposed animale,

3. Aniih perties of certain medicinal plants : A number of
crude drugs exiracted from planl sources, eg. Asadicrabla indica (neem), Ocimum
sanchem (Tulsi) and Vinca rorea (Nayantara) bave been reporied by us 1o possess
hypoglycemic and anlihyperglyeemic aclivily. High LD, valuex and general behavi-
oural sludies revealed that the extracts ¢an be cansiderci as xafe suhstauee 1o be used
as a drug ordinarily. Hlence the preseni methodical and scientific anglysis of these
eatrzuts will be vontemplated lo inveetigate the active puie rompoundisy responsible
for this aclivily and whether these exiracts have any ather actiohx s the hody syslem
and thus an altewpt will he nisde to develop hvpaglycemic drugs froms plant sources.

11



INDIAN STATISFIEAY. INSTITUTE
Baternally funded project :

“Determination of Survival. Growth and Reproduclion rates of fresh-water
ludian Carps with particular reference to Bundh-bred, Halchery and Riverine sources”.
(funded by Directorale of Fisheries, Govl of West Bengal) : The Unit has execuled
a pilot sludy au the inevstigation of the growl rate pattern of three major {ndian
Carps with particular reference 1o Hatchery, Bundh-bred and Niverine sources during
the period July-(clober 1988, Based on the report submilled, the Unil was requested
to continue further study with emphasis to reduee the lag phase of growth of carps
by juditious selection of supplementary fnod and to trace the velocity and aceeleration
of growth in (erms of physical binchemical and genclical parameters. Results so far
obtained pinpoint the predominani role of the genetic irozyme, lactate dehydrogenase
in combaling an adverse in a siill unexpected manner. The stedy also
suggests the exisience of Laxonomic distance among the three species belonging to the
same Cyprividae family,

Compuler and Statistical Service Centre (CSSC)

Compuler and Slatistical Service Centre (CSSC) manages the central compula-
tional facilities of the Institule. Tt supporte zhout 400 users inchuding the students,
research scholars and scienlific workers of the Institute. There are some externat
users from other academic Instilutions also. NSSO. Govt. of India and CSO
{18 wing) are also using the compntational lacilities available al the centre.

During the period of reporl, CSSC has provided stalistical and computational
conswtancy services lo 24 users, offered eight courses on programming languages and
applicalion packages. A special course on “Operation and Progranuming on Personal
Computer” was organised for NSSQO and Bidhao Chandra Krishi Viswavidyalaya,

The following Hardware/Software ilems have heen acquired :

1. SHAZAM (For VAX/VMS) an Econometrics Anglysis package

2. Spare Siation 1 and Prinler (Epson Ex'{000) SUN 0S-4.f, NFS, FORTRAN
PASCAL, C**

3. Four Wipro PC/XTs wilh LAN card to be connected to Spare Stalion § s end
nodes in LAN

One Wipro PC/AT and Laser Printer (HP Laser Jel TIT)

-

Physical and Earth Sciences Dlvision

The Division comprises the Chemistry Unit, the Electronics Unit, the Electronics
and Communication Sciences Unit, the Geological Studies Unit and the Physics Usil.
Paculty members of the Division are eugaged in teaching and training, besides research
and project work. Researches carried out in these units are described below

Chemistry Unit

Main (opics of Research : Two parallel though interscting lines for research are
being persued. Surface resctions in eolloid systema and Ihaic significance in soveral

®
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natural processes is one of them. The second concerns aclive components of soil
systems and (heir inleraclion. At present, distribution and characteristics of on-
crystaline inorganic inaterials in soils of diverse origin and under widely diflering usages
are under investigation.

Over the years this unit did extensive work on the distribution and chemistry of
orgavic matter of West Bengal svils and gathered a formidable amount ol data.
Valuable inf ion ou the Jatiun, decay and develop of humus malerial
under widely dillering agroclimatic conditions prvoided. Though imporlam clue o
soil manageinent and soil awelioration could be suggested, the work prompled the
unit lo underiake similar investigalion on other aclive componenls pailicularly the
non-¢ryslalling inorganic materials. Their importance hax been fully realised only
roceoly snd hence proved worth examining.

The members of the Unit have already examined some soils and have been able
to characterise the amorphous malerials, the so-called allophanes, present in (hem.
This work will be when completed.

On-going Profects :

{. Distribution, Charactesistics and Neaction ol Allophanic Malerials in West
Bengal Soils : Fractionation of fifieen samples of three profiles have been completed
0 far. Non-crystalline residues in the fine and coarse fractions have been identified.
Exchange capacity and surface areas have been determined.  Gelling ability of these
materials is under investigation.

2. Adsorption in solid solution interface : Adsosption and exchangeability of
trisethylene diamine cobalt™ complex by alky) substituted ammonium cations on
quartz, feldspar amd slates have heen carried oul. Disiribution coefficients and
selectivily constanie have heen calcalated. This helps 10 d the nature of
modification of the alumino-silicate xurface by adsorption of organics.

3. Soil composition and Soil Physical properties : Work on this praject has
been started this year.

Elecronics Unit
A. Digital Systems Research
1. Parallel Algarithme and Parallel Archilectures :
The vbjective of Lhix project includes the following :

(i) Design of efificient parallel algrorithms for various iumeric, Ron-numeric and
graph problems, problems on computational geomelry and mapping Lbem oir suitable
parallel architectures.

() Design of fauli-tolerant parallel architeclures for different numeric and
Bou-numeric problems.
(i) Testing and Design lor testabilily of systolic arrays.

(i) Studies on tree-type archi and their suitability for parallel p g
Performance of simple iree archilecture is severely limiled by Uhe consiraint imposed
by the dals communication bandwidth of the roul processor. Our objective is lo gt
rid-of this betile-neck by suilgble modification of the tree architecture.
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2. Network Topology :

The objective of thiy study is to find suilable lopologies for compuling networks
in order 1o have a nelwork with small diameter, less number of communication lnks,
iacrementa) exiensibility, foull-tolerance and ease of routing in both fault-free and
faulty situations. Many of Lhese reyui are mutually conflicting in nature. An
optimal design is still called for.

An incrementally extensible nelwork topology has been proposed. Properties
of some dense trivalent graphs as network topologies have been studied. Studies have
also been carried oul on (ke quantification of network relighilities. A stochastic model
of fault in the network has been considered and au algorithm has been developed lo
compule Lhe relibility of the nelwork. Some optimalily criteria have been proposed
lo minimize the diameler of loop networks. Algorithms has also bees proposed lo
find Ihe shortest patl between any (wo nodes of  loop network, in faull-free case as
well as under single fault, An algorithm has been proposed 1o find maximal subcubes
in a residusl hypercube.

3. Studies on Interconnection Nelworks :

Diflerent properties of MIN's such as their permulation capability, routing,
equivalence, faul-lolerauce ele. constitule the subject matter of our study. The problem
of parlitioning a given permutation inle an oplimal number of subsels such thal each
subsel is realizable is a single pass, has also been comsidered for invesligation.

(i) A sumnary of work already done uplo 3{st March 1962 : From the analysis
of conflict graphs an optimal graph coloriog algorithm has beeu developed to find
out the optiwal nuniber of passes for 2 sel of permutalions. This bas been studied
on baseline network and then generalised for other Lypes of full-access unique path
MIN's. 1t has been found Lhat the set of all possible permutalions can be parlitioned
into a number of equivalenl classes. For each class, we define a seed-permutation.
The conflict graph of any permutalion is isomorphic with (bat of (he seed-permutation
belonging lo Lhe same equivalenl class. Several self-rouling techniques on rearrangeable
networks (Bense network) have been studied. Work has been done towards the elassi-
fication of Ihe permutations according lo dillerent sell-routable techniques.

4. VLSI Layout Design-phase Il :

‘The objective of Lhis project is Lo design elficient foorplans of VLSI chips. The
reclangular dualization methud of Doocplanning is adopted and the novel concept of
inherent ponglicibility is proposed. Graph-theorelic characterisation of inberent
nonglicibility 18 boing invesligated, which will lead 10 a recognilion algorithm. For a
given topological neighbourhood graph, it will then be possible Lo design a slicible
Noorplan whenever it exists. A second issue under cofisideration is to investigate the
transformation techuiques for converting a nonglicing lo a slicing with wivimum
violation of neighbourbiood relations. This would greatly help the placement and
routing o the latter phases of chip design.

Another area of our investigation includes the pl problem ia the layout
design cycle. Linear and circula placement of modules which minimizes the wire
lenglh being considered. We would iike to study the problem of finding the largest
area emply rectangls in a given VLSI layout, and designing efficicnt algorithms for
doing so. Finally, the different gapects of routing will bo studied as well.

1
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Graph lheorelic ch, i of inbereall g (INS) Hoorplans has
Leen explored. Ao enlirely new family of INS nomphns have been discovered. In
the placement area, elficient algorilhms for oplimal linear placemen! of parsllel graphs
have been developed.

B. Theoretical Physics

Topological aspects of the internal symmetry of parlicles have been investigaled.
Topological hield theory and ils relationship with quantization and sup
have been sludied. The relationship of Berry pha.\c wuh chiral anomaly has Iuen
d ). Besides the lopological leatures conlormal anomaly and gravilalional
anomaly bave been sudied, Equivalence of diflerent quantization prm:cdum have
been ted. The role of lupological aspecls in quanium gravity as well as the
cosmolugical constant problem in relation lo Lhis have been sindied. The eflect of
uon-zero Berry phase and Bose-Fermi Iransmutation the 3 4 1 diwension and Iractional
statistics in 2 41 dimension have been investigated in the field of condensed mailer
physics,

Relationship between different quanlization procedures have been sludied.
Topological field theory, panticulacly the Clern-Somons topology and ils role in
quantum Geld (heory, lose-Fermi Transniutations in condensed inatler physics have
been investigated.  With the help of fractional statisticy in 2 41 imension underlying

hanisim of fluids in 3 41 dimension has been explained. Siochaxtic quanti-
ralion approach 1o field theory of a dissipative sysiem has been siudied. A possible
geometrical interpretalion af Energy-lime wicertainty has been studied in developing
quantum field theory from stochastic lields.

Quznlum Mechanics has been studied to hnd exaet solutions af
sonie unparlsnl problems in Quanium Mechanics and also lo study SUSY breaking.

Some hitherto unknown results for Coulomb-like potentials has been obtained.
Also complete formulation for the applicalion of /N expansion and algebraic method
to Dirac equations has been achieved for the first lime. This has been eviended lo
constrained quantum mechanical system. [n field theory Gaussian approach have
been usel Lo study sponianeous symmieley breaking in both flat and curved space. An
important resull has been obtained for R. W. space lime with background charge. In
plasma physics exact solulion has been found for double layers in presence of intense
relativislic electron beam. Extension of 14is xtudy 1o magaelic plasma is underiaken.

An exhaustive and qualitati Lanation for the lous high-multipli
cosmic ray events al ullralngh en:rgn:; bhay been presented very rcunll\- nnd Ihe
quanlitative checkup of the same is row under progress. This would have remuoved
all the so-called anomalies. PFurthermore, calculations for the prompt muon and
neutron flux on he basis of the very uplodate accelerator and collider data will alzo
be 1aken up in the near future.

{. Theory of Unsharp M In Quanlum Mechanics and the trajectary of a
particle :

The classical nature of Lrajectory of 8 microparlicle say the track of a-particle
including chamber has been studied within the framework of unsharp weasucement
theory developed by Busch, Lahtiand Mitllested. We have then cansidered Ihe effect
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of Gravitatlonsl roise on this trajectury and quassi-classical timit bes slso been
discussed. Tho effect of stochastic [orees o Ihe natare of trajeclory In general gre
under investigation,

2. Massive Photon bypothesis and uon-dissipalive nature of Quanlum Fluctuation ;

The pholon looses its encrgy when il propagales lhrough a Maxwell vacuum
with the conductivity coclficient 0 3 0. The mass of the photon can be relaled lo ¢
and Hubble constant. This loss of energy can be related to the conformal uciuation
of the metric lesor of lhe space-time background. Under certain condilion it has
been shown Lhat the fluctuation besomes nondissipalive and the mass of the photon
m,— 0 in this limit. This is consisient witl formialism of QED and Nelson's stochastic

i However, the condilions for dissipative nalure of Quetvalions are also
sludied where the photon becomes massive. This might have relevance to cxplain
redshift mechanism withoul considering expanding universe as pointed oul by Narlikar,
Pekkar and Vigier.

3. Stochastic Acceleration mechanism for high energy cosmic Ray particles

The acceleration mechanism for ultrahigh energy cosmic Ray parlicles seems to
be one of the challenging problem in high energy Astrophysics. An invesligation has
sterted lo build up a stochastic acceleration mechanism lo accelerate the paricle
1o the energy » 10%%v Les been iniliatcd.

4. Anyons and super symmetry :

Anyons have beea studied Irom the point of view of Lheir symmetry behaviour.
Iu particular we have sludied if anyous ¢an have supersymmelric interactions. Also
it Las been demonstraled thal supersymuwelric anyons can contacl interact. Noo
invariance algebra of a number of anyonic systems have alsv determined.

A vumber of potential problems from the point of view ol supersymmelry
were studied. [n particular, parlial solutivns have been found oul for sowe of Lhe
problems, Semi-tlasscal approach has also been used for a problem.

C. Fluid Mechanics

{. Sesttering snd radiation problems :

Within the framework of Linearised theory of waler waves luriber matbematical
work concerning waler wave scallering and radiation problems invelving nearly vertical
barriers nearly vertical wall, submerged nearly circular cylinder ete. bave besn
studied. The first order correclion lo the ampliludes of the motion sel up by Lhe
rolling of a nearly verlical pariially immersedl or submerged plate have been caleulated
by using a lailored version of Green's integral (heorem. The problem of water wave
diffraction by 8 bollom deformation has been considered and Ihe first order corrections
1o the reQection and (ransmission coefficients have been evaluated. In all these problems
a simplified perturbation analysis bas been Invoked.
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2. Wavemaker problems :

Generatlan of waves due to prescribed normal velocity on verlical wavemakers
io the form of plane, cglinder have been sludied for both ane-Muid and two-Mnid media,
The effect of surface tension at the free surface of an one-fuid medivm and at the
common inlerface of a Iwo-flufd medium has also been considered.

3. Saurce potentials :

Prablems of generation of waler waves due to a line source in the presence of
a nearly verlical )it and in the presence af small hottom defarmation have been

idesed. The A source potentials have been canstrucled approximately
by invaking a perturbation methnd.

Recenl experiments supgest that eflecis of helicity and rotation on diflerent types
of turhilent faws are highly impartant.  As 2 part of the presenl programme deduclive
theory has heen develnped abtaining a closed set of equations and their solutions (hat
exhiliil the eflecls of helicity on a homogeneons turhulent flow. Correlation of
acceleration fnctualinns in such a flow has also been calenlated. The determination
of the siructure of lusbulent scatar field e.p. lemperature field due to the presence of
heliciiv i< under progress, The strucinre of turbulent velacity field in a homogeneous
turbulent shear flow has been determined using a rapid distortion theory (RDT). Work
of developing a model for the homogeneous turbulent shear flow in a rolaling frame-
work, when non-linear terms are included, is in progress.

4. Flow of a Thin Film of Liquid on a Rotating Disk :

Works on the project of the ‘Flow of a Ihin film of liquid on a rofaling disk' has
been started since 1989 and same remarkable progress has already been ohigined. Tt
is well known thal this project is addressed to the prablem of spin coatins, This
coatins process ix generally nsed {o coat the photaresist on silican wafers for integraled
cirenits, I this process, a thick laver af Muid ie distributed initially over 2 harizontal
disk. after containing enncentric granves, and the layer is subsequently thinned by
spinning the disk at high angular velacities. At the starl of the spinnigs, most of the
fluid is ejected from the waler leaving a thin ilm which lows slowly outward from \he
centre of the dick nnder the action of cenirifugnal foree.  As the film thing the fluid
evaporates randing (he increase of Mwid viseosity, which reduces the radial flow.
Eventually, the viscosity increases 1o such an extent that the radial motion virlually
cesses. Aller a while the spinner i< stapped and the process is completed by
evaporaling Ihe residual in an oven,

Tt is well known that the evapacation starls from the surface layer of the lim and
during the process of evaporation the latent heal is extracted from the film as a result
of which a xolid <kin is formed on Ihe wurface laver which puts grealer resistance to
the remaining liguid for evaporation. During backing, the inner liquid starls evapora-
ling as a result, there may appear undisivable cracks, waves ete. on the surface layer
of the film. To supress these nnwanted defecis on the surface layer and at the same
time 10 gel the desired thinning of the film are has to mix up liquids of diflerent volati-
lity to nbtain the right combination of the coating liquid mixture. These mixing of
liguids are generally done by & trial and crror process since our knowledge on spin
coating mechaniam is not sufficient (i1l todate.
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A unique approach has beon devised by which ome cam awoid direelly

lh& lppemnu of undcs\rable waves and cracksote. Moreover, it is hoped that specified

b will end the Lrial and error process of mixing

the d:ﬂmn( wa\mg lnqmd mixtwe. Partial success in undersianding the formation
of this film on a rolating disk for an uneven initial distribulion has been achieved.

5. Blood Flow :

Under normal conditions, it is sometimes distributed by abnornal wonatural growth
formed in the lumen of arteries resulting in arterial discases. This abnormal growib
develops at various locations of the human cardiovascular system and il is necessary
to study its effect on the Mlow field of blood in the arteries.

One model has been considered for studying blood flow in a constricted artery.
In this model the separalion phenomenon of blood Gow has been analysed.

It has been observed that the biological system, in general are greatly aflected by
the application of an exicrnal magnetic ficld. A model based on the magnetic field
has been considered for studying its effect on the low characteristics of blood in a single
constricled artery.

In the present inveatigation the application of Decomposition Method has heen
considered. A decomposition method is such a mathematical tool which can provide
analylical approximation lo a wide class of nonlinear equalions withoul linearization,
perturbation, closure approximalion, or discretization methods. The preseat investi-
gatlon deals wilh the study of blood flow in a constricted artery by decomposition
method.

D. Mathematical Methods :

1. Inlegral Transformalions

Some Mehler-Fock type integral transforms have been developed. These
involve the associated Legendre Functions as kernel, the superscript of the ascociated
Legendre funclion appears as an inlegration variable in \he inverse transformation
formula while the subscript remains a fixed complex number. Integral expansion of
some [unclions invalving (be associated Legendre functions have been oblained. These
seem Lo have applications in wide class of problems of mathematical physics involving
conical and toroidal regions.

2. Integral Equations

Explicit solution 1o a class of Fredholm integral equations has been found. Dual
integral equations involving Associated Legendre functions as kernels and also inverse
Associated Weber Orr transforms have been studied. These usually arise in certain
appropriate mixed boundary value problems of slasticity. Punction-theoretio method
of solving a singular integral equation involving two disjoint Intervals arising in theory
ol water waves have been considered. Also, the techniques of integral fi
and integrsl equations have been ulilized i studying some water wave problems.
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E. Operations Ressarch

{. Invenlory models

Some deterministic inventory models have been stndied. Theve involve
different demand rates during stock-in and stock-oul periods, perishahle ilems with
discounts and linear irend in demand. PFusther work in ihix area is being continued.

2. Queuing Models

A preemplive priority queuing model will 1wn claxes of cutoniers have been
conclructed and studied for time-dependent xoltion by using Laplace trandorm in
time ant the method of generating funclion.

Applications of function-theoretic meilod in (he slwly of some guening
problems have been conlemplated and work in this area is going on.

Exlernally Junil-d projects
(8) Ongoing Project :

Title of the project : “lmegral fi inlcgral and

Progress of wark : This project in being sponsored by Council of Scientific
and lndustrial Research, New Delhi, and is heing ailminisiered thrangh the Caleutla
Matbemalical Suciety, since Augnsi 1988. The research work su lar carried out under
this scheme is | with establish of integral fi involving special
funclions like the Asswciated Legendre funclions, solutions of integral equations
including dual integral eqnation and application of integral transform« and integral
equalions lo appropriate problems of mathematical physics. Some worke on Mehler
Fock ype inlegral transforms have been carried oul. Fxplicit solution to a class of
Predholm integral equalions of second kind. solulion uf cerigin wlual inlegral equations
Involving assacialed Legendre functions and function-iheorelic methad of solving a
singulas integral equation arising in the theory of water waves have been considered
in some ather worke. As app of inlegral i and inlegral eq
2 subsiantial amount of work involving problems in the lincariserl theory ol water waves
have ben carried out.

(8) Completed project:
Title of the project : *On some problems in (he linearised theory ol waler waves'.

Brief Summary of the work done : This projecl was sponsored by the Third
World Academy of Sciences, International Centre for Thenretical Physics, Trieste for
a period of one year from Oclober 1990 to September 1991 and was being administered
through Calculla Mathemslical Sociely. This research project is concerned with
further mathematical work in the lincarised \heory of waler waves. Il involves a
number of problems which can be broadly divided into three elasses.  One class is
concerned with problems of waler wave scatiering and radiation by partially immersed
or submerged bodies of various geomelrical shapes. Another clas deals with
wave maker problems and the last class is concerned with generation of waler waves
due to sources in the presence of pertarbed boundaries in the forw of nearly vertical
cliff or boltom with small deformation. A number af prablenis related ta this project
havo been sncoossfulty handled.
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Blectronies and Communication Sclences Unly

Research
Iavestigations for the methodology &nd algorithms development of various
problema rclawd to the application area of compuler science and communication
hnology with relevant solt i ion backing.

During the period under reporl, research selivilies were carried out in the
following areas with salisfactory progress lowards the set largels.

{. Studies on patlern Recognition, patiern Classification and Learning Algorithm.

() A compuler-based paralle! sysiem for automatic recogmion of printed
Bengali  alph ics using lechni (of hematical - morpholagy, - pattern
decomposilion and skeletonizatian.) and involving only local processing have been
implemented and lested with a CCD camera. Ullimate goal of this scheme is to
conlribute lo a reading machine for the blind.

(#) Algorithms have been developed for determini lliclass (fuzzy) bound-
ary aud shape of 2 patlern class from |l< sampled prolol\pts This reduces and/or
represents the uncerlainties involved in lhe convenhonal crisp pracedures.  Successtul

lion of 2 multivalued recoguition system (developed in ECSU) in identi-
lvmg ill-defined man-made objects such as air ports, sea pors, road maps and beaches
has been demonstrated on 1RS image data,

2. Development of ncthodologies for Analysis and Understanding of Jmage,
Shape and Texture.

(i) Recoverable lype of 2-tone parall] mode thinning algorithm for the
extraction of 2-lone image have beert developed and could be fruitfully utilized for data
compression purpose besides the extraction of siructural leatures. The data
compression of binary conlonr images as well as extraction of contours from gray
images have been completed.

(ii) Algorithms development for exirema detection and gray level ranking in
moving window regarding lexture analysic have been completed nsing siatistical, fuzzy
and deterministic methods. The application ranges from satellite imagery, micrascopic
image, and hiomedical images. [n anolhcr experiment from the intensity of multiple
Images regarding the depth of the physical surfaces, as for example human face
detection, has been continuing.

() Preprocessing past of the low cost parallel mode algorithms lor image
processing and gnalysis of fingerprint dats have been completed.

() A library of salellite image progressing routives on PC/AT based system
was developed and implemented (at NCKBCS).

¢ enhancement for making linear fealures lo be more clear.

¢ thinning for producing 1-pixel thick survilinsar patterns.

® inferencing {rom the representation of thinned oulput in 1he form of grapd.
)
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Directlonsl masks have been used Lo enhance the linear struculres like roads,
small rivers etc. from gray lovel images and lhen certain scgmentation technigues used
to fsolale these structures [rom the background and can be wsed in parallel mathine
for sutomalic preparation of rosd maps [rom the satellitc images. The lechniques
developed will be of greal use for civilllefencs purposes.

(t) A Single-pass I'regmalic Thinning Algorithm (SPAT) for regeneration of
pen motion in handprinted seript has been teveloped and lested for both printed and
handwritten script. The results have been reported to inlernational conferences

(vt) New definition of classical enlropy based on exponential behavior of gain,
and the definilions of various image entropies have been introduced along with their
propertics. The image eulropy measures inchule local, conditional, positional, Lyybrid
and higher order fuzzy entrapy. These information measures take care of the depen-
dency of pixel intesitics, probability and possibilily distribulions of pixel, collective
pixel praperty and location of an vbjel in the scenc. Varivux algorithms for quanii-
Lative scene analysis and robol vision problems hiave been developed using these measures.

3. Signal Processing, Mi Propagalion, Almospheric Studies  with
Appropriate Applicalion.

(1) Detailed investigalions of mi vignal propagalion in heyond-the—
horizon mode study and characlerislic analysis of microwave signal (T.V. signal) trans-
milted from Khulna, Bangladesh {50 km away (rom Calcutla are being coulinued.
Perlormancc anal)w ul lhc received signals and corrclational Faclor of Mhose wilh the

I/ | conditions of the lower almosphere during thal period

are being “considered.

(li) Large volume of recorded radar dala lave been processed for different
obser fyvis of lower plieric stracinres.  Mmospheric modelling and
detailed invesiigationx on plume characterixtic aml stabililyjunsiability criteria for
the ABL are Leing continued. Compuler anlysis of those ABL siructures wsing image
processing and pallern recognilion lechniguex lave heen employed with some
encouraging reeults.

(itt) Procurement of laser unil ani ils accessoriex [or eiling up of coustrained
laboratory experiment on aerosot aml uther suxpended parlicles sizes and their distri-
bution in Ihe almesphere has been compleled and plan program for this experiment
is continued.

4, Speech Analyxis and Synthesis, Music Analysis and ASR Research.

() Acoustic analysis of non-nasal vowels and nassl consonants, in Hengall
language have been completed. Acouslic phonelic study of non-nasal comsonanis
and diphth I for eslablishing a statistical data base speech synibesis,

rewmxfllon and assisiance for slandanhsahon of phonetic quality.

(i) Microprocessor-based lexl of speech synthesis for Dengali speech sounds,
calied BANGABANT has been completed using signal concatenation method. Work
in introduciog inlonation patlerns and prosoding are being conlinued for natural spesch
a8 communication aids for blind snd dumb people.
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(&) Studies related to ouas of nasality and their spectral characteristics of sung
vowels in Hivdusthani Shiesiriya Sangeet have been completed.  dentification of Indian
Magas is being coutinued. Extraclion of nofes from vocs! songs have been tompleted
and Lhe software callal SURUBITAN is ready for use.

(lv) Phonetic transeription of 20,000 Bengali words have entered inlo lexical
uee regarding the developmont of Bengali lexicon for ASR sysiem. A manner-
direoted ambiguity driven lexical Lree for word hypothesia verification and disambigua-
tion relaled (o ASR is continued iu collabiorglion willi Universital di Torino, ltaly. An
expert sysiem for specilic lasks in man-machine interaction like speech mode communi-
aglion, seript, and skelch for interaction and scquiring of a suitable knowledge
engineering envirgnmenl for the purpose is continued.

() A new hypotliesis for production of stress and new cues for perceplion has
beeu proposed and experimentally esiablished. The findings were repurted 1 an
International Conference,

() A new approach for time domain analysis for vowel sounds have been
proposetl, tesled and a recognilivn score of 23% reparted in ait international Conference.

{vii) A project on lask specific speech recognition for Reservation and Enquiry
using Speech Made [nteraction (RESMI) hay been starled.

5. Rescarch on Compulalional Geomelry, Computer Visiou Technology.

(i) Algorithms for normalizing the orienlation and size of simple 3.D objects
have been developed as a parl of 3-D shape description and malching projeet. In
another sclieme, a compuler vision algurithms based o concepl of differential geometry
on 2 set of local fealures of shapes has been developed 10 Jocale/iecoguice partially
occluded 2-and 3-D rsigid obicts. Dolb lhe schemes have polenlial applications as
compuler vision syslem in indusirial environment.

() An algorithm has been developed 10 implement optimized error of lit for
objects by fitting reclangles, ellipse and their 3-D version. A new fractal geometry
based crileria was developed and was applied to e performance evalualion of digital
image magnificalion techniques. The criteria, will be applied in nalural sceue analysis
and compuler geaphics.

(lity Ultimale aim of preprocessing technique should be compuler based vision
system based on hunan visual sysiem (HVS). An aulomatic threasholding of edge
detector was developed and different effects and types of transformalion vsed were
studied on the quality of extracted edges.

6. Actificial [nteligence, Neural Networks and Expert System Melhodologues.

() Creation of a large lexicon and some morphologicalisyniactic level of
analysis of Bengali sentences were achieved in natural language processing (NLP)
scheme, a major topic in Al

(i) Based on spproximate reasomiag, a linguistic recognition system has been
formulated and tested with real type data. Thin has been found capable of bandling
verius imprecise/uncertain input patierns and provides & natursl decimen sysim.
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(W) Artifiotal neural motwork —a massively paralle! interconnection of simple, robust,
fault-tolerant processing elements, has been successiully employed in PR and 1P feld.
Fuzzy extension to the multilayer perception model and the self organising Kohonea's
net model have been developed and found quite satisfactory to pattern classification
problems as compared to Bayesiau classifier.

Concept of fuizy sets has been incorporaled at various steges of Kohoven's
network and multi-layered perceptron to handle imprecise, incomplete or linguistic
input data and iotractable pattern classes for ition, rale g ion and inferencing,
and for extracting objects (rorn noisy images. This showx how pattern description
in terms of lingnistic properties and membership values can be processed by a neural
net for fuzzy and crisp classification, and their merila over conventional networks and
Bayes® classifier.

(i) Newal networks (NN) have been used to find the maximum-a-posterior
(MAP) eslimate of a scene modelled as a Gibb's random field. The MAP estimation
problem which is computationally prohxbluve hag been solved using a modified version
of Hopfield's newal networks. Rel Igorithms for object ion have been
developed which oplimize objective functions that can be mapped as the energy function
of 2 Hopfield type network and Kohonen's seli-organizing network. These algorithms
work well in noisy envi A ionist model is developed which can
{denlify multiple object classes simultancously from overlapped input features,
Necessary learning techniques have also been formulated

7. Research on Fuzzy set theory and Applications.

(i) New luzzy sel thearetiu operalors developed include index of area coverage
{I0AC), fuzzy medial axis Lransi ion (FMAT), diverg between luzzy sets,
bounds for membership functions and speciral fuzzy sets. The bound functions and
spectrat fuzzy sets enable to reduce the uncertginties in assessing membership value
and to make the fuzzy sel theoretic approach cnough flexible. PMAT is useful for
both skeleton jon and exact reconsir ion of images without
committing ourselves o 2 specific hard Ihmholdmg

Externally Funded|Collaborative Projects,

{. The National Nodal Centre for Knowledge Based Computing is engaged
in active research and developmental work in the field of Pattern Recognition. Image
Processing, Computer Vision and Artificial Intelligence, in connection with the Fifth
Generation Compuler Systems development (the FGCS/KBCS programme of
DoE/UNDP). The main activities of the centre are—

(1) Application of pattern recognition, image processing, computer vision and
expert system techniques in remoto sensing aod natural resources studies

() Application of pattern recoguition, image pl ing, compuler vision and
ertificial mlclllgcnoe techniques in industrial inspeclion for relevant Indian lndustries,
() Parallel arehil i models and algorith for {mage

processing and computer vision,

(i) Microprocessor-based experl system for mass screening/health care and
relaled public health applications.

38
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The following programmes in NCKBCS funded by UNDP Project have been
undertaken during the year :

(a) Parallel architectures aod algorilbms for image processing, patiern
recognilion, and computer vision,

() Model studies for high level vision system (HLVS), and the application of
HLVS o remote sensing studies,

{c) Simulation of Jower level vision syslem (LLVS) for geological application,
algorithms for middle level vision system (MLVS) for geology and natural resources
managemeant.

{d) Development of algorithm for industrial inspection system with special
attention to occluded 2D 3D sceae recognition.

() Acquisition of state-of-the-arl computing resources and the seiting up a
wellequipped machine vislon leboratory.

2. ECSU successfully shouldered the dedicaled task of installation of a portable
sound radar (Sodar) at BHU, Varanasi, in DST national programme on ‘Monsoon
Through Boundery Layer Experiment (MONTBLEX) funded by DST. The specially
desigued, developed, and [abricated sodar system has been ulilised for monitorng ABL
dynamics and Lo relate those parameters wilh an aim to predicting the behavioural
paltern ol monsoon activities in northern India.

3. A new projest was commenced from 23 March 1992 for a period of one year
titled “Procedures for spectral characterization lhat has physical Meaning”. Analysis
of Spectral bands of cerlain classes corresponding to physical entities of defence
interest is the aim and objeclive of this project which has been funded by Defence
Electronics Applications Laboratory (DEAL) Dehradun,

4. An [ndo-German collaborative project (with GSF Institute, Munich) on
Biomedical Jmage Analysis has been going on for more thav Give years. Topics of
research include (i) aulomatic detection of malignant cells and aulomalic grading of
histologicsl seclions using unage processing and pattern recoguilion lechniques.
(i) 3-D medical image analysis, (iii) Expert systems for clivical diagnosis. We
received computersirelated equipments and software packages worth Rs. 6.00 lakhs
[rom the German side within the frame work of this project.

Teaching and Training

Facully members of ECSU are also engaged in teaching and training (v some of
the regular courses in I1S! like the M.Stat., M.Tech. (Compuler Science) and M. Tech.
(Qualily, Reliability and Operation Rescarch) programmes. and slso in supervision
of M.Tech. projects/disseriations besides supervision of Ph.D work. A number of
externgl undergraduate/post-graduate students of Computer Science, Electrovics and
Telecommunication, Elecirical Engineering and also of Master in Computer Applica-
cation (MCA) from different Universities and TIT’s undergo their vocational ‘semestral
Lraining under the supervision of {aculty members of this Unit.

M
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Geological Studies Unit.

During 199-02, research was underiaken in the following broad areas :
Teclono-stratigraphy of the Delhi Supergraup of Central Rajasthan ; Pr i

igraphy, tectonics and sedi fon in the Pranhita-Godavari Valley; Strati-
grnph) and palaentology of the Gondwana sequence of the Pranhita-Godavarl Valley ;

hibians of Ihe Satpura Gond + Jabalpur-Lamela stratigraphy and sedimen-
tation af Jabalpur ; Some aspects of Qnanlllalwe Geology and Compuler Applications ;
Physico-chemical siudies of rai lsions in relation lo ils application in biology
and oil exploration.

The important developments in the research are stated below :

1. Proterozole stratigraphy, tectonics and sedimentation in the Pranhito-Godovari
Valley :

A large area exposing (he Proterozoic sequence of rocks around Adilabad, Andbra
Pradesh, has heen mapped. A number of large faults has been recognised. This
finding necessitales a major revision of the straligraphy ol \he Precambrian Penganga
Group. Numerous deep water debris flow conglomerates have also been Jocated
within (he Penganga Group of rocks and lheir presence indicales a deep water
sedimentation,

Braid bar sequences and inlerbedded aqueous-aeolian deposits of the Doodplain
have been recognised within the Proterozoic Mancherial Quarlzile. Reconstruction of
fluvial bars from the Precambrian sedimeols is rather rare, and hence Ihe detailed
reconstruction of the midchanne! bars in the Mancherial Quartzite islikely to provide
important information about the palacohydrology of the fluvial system. The identi-
fication of significant amounl of zeolian deposit in the foodplain has thrown new light
on an under-emphasized aspect of i g Duvial-acolian system.

The work on the Proterozoic rocks exposed at Rajul Gutla snd Mancherial,
Adilabad District, Andhra Pradesh, shows thal these rocks are not only disturbed by
faults as was previously believed but are also considerably folded.

The experimenial work showed that stalionary vortex could produce layered
fillings within cylindrical scours. However, unlike he concenlric layers found in the
cylindrical structwres in the rock record, the laboralory produced layers (laminae) are
horizontal in altitude. Barring the shape of the laminae in some instances, all other
essential detatls of these ‘enigmatic’ have been simultated in the Laboratory.

9, Stratigraphy and Pal logy of the Gond) of the Pronhita-Godaveri Valley :

The mos! significant develop includes completion of Ihe detailed sudy of
Iwo new middle Triassic archosauramorph reptiles along with the stratigraphy of the
middle Triassic Yerrapalli Formation. A composile stratolype of the Yerrapalli

Formation has been erected.

Laboralory preparation is cow underway of a nearly complete skull and some
post-cranial material of a rare crocodile collected from the Lower Jurassic Kola
limestone.

8
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3. Lamela Beds of Jabalpur :

The stratigraphic and sedimentologic work of the Lameta Beds exposed in and
around Jabalpur has been almost completed, The most significant finding in the
dtraligraphic work is that there are evidences strong enough to establish the Lameta
Beds to be the upward continuation, without any stratigraphic break, of the immediatel
underlyiog Jabalpur sequence. Il this is really the fact, then there is going to be g
major revision in the understanding of the Jabalpur-Lameta sequence that is prevalent
Lill pow in the Indian siratigraphy.

Bxcavations carried out in the equivalent rocks of the Lameta Beds at Ariyalur
(Tamil Nadu) and Kheda (Gujarat) bave yielded some interesting fossil remains of
Macstrichtian age. At Ariyalur, a pond turlle and at Kheda, a neck vertebra of 2
dinosaur have been discovered ; the latter may yield much information about the nalure
of 'Gondwana-lend ; which was in & condition of tolal break-up in the Meastrichtian
lime.

4 Quantitative Geology and Computer Applications :

An interactive graphic programme is being developed for the compulation of
teclonic strain ratio and the initial shape factor from Lhe shape of deformed particles.

A computer program named ROSE-C bas been developed. 11 is writlen in ‘C'
to draw Rose diagrams of high quality using 24-pin dot-malrix printers. 1t can handle
both unidirectional and bidirectional (axial) data, and also compute and print various
statistical parameters like the direction of the resultant, the circular variance, consis-
tency ratio, and the mean angular devialion, The diagrams produced are sealable
up to 2 maximura size of 9.3 cm. A number of options, including a chioce of 9 different
palterns to shade the Rose diagram, have been provided. One of them allows the
user to control the pattern. The program is designed lo run up to 20 datafiles in a
batch, each with its own choice of options,

Physice Unit
During the period under review, the research activities of the Physics Unit have
been on
(a) Problems of ‘Bioengineering and Dermatophysics'
(5) Development of Control System Theory, and
{c) Quantum probability.

Under (a) above, the Unit worked during the year mainly on 'Skin Characeteri-
dation' by a quantitative and objective evaluation of such skin patamelers as skin pH,
hydration state, sebum level, bigh frequency eleclrical conductance, bygrascopicity
and water bolding capacity, skin [riction and skin clasticily. The above project has
Just been completed.

Under (6) a number of algorithms for identification, realisation and decoupling
of linear multivariable sysiems have been developed. The proposed algorithms are
¢expected to be helpful in practical design of Control systems.

Under (c), the work has been mainly on quastum low.
86
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Blologlcal Sciences Division

The Biological Sciences Division is engaged in studying the varled biological
processes covering plant and enimal kingdoms, including humans. 1t comprises the
following unils : Agricullural Science Unit, Anthropometry and Human Genelics
Unit, Biochemistry Unil, Bmbryology Unit, Entomology and Leal Protein Unit,
Laboratory Research activities carried out in these Units are described below.

Agricultural Seiences Unit
Research Activities

Witk & focal \heme on 'Cropping Systems under Rainfed Farming' condition
evalualion studies on farm based vrials and village surveys in Giridih, Bibar, were under-
taken during the period under review. Out of 8 research projects of Lhe Unit 6 projects
are ongoing and 2 projects new. 5 projects are relaled 1o sustainable productivity
improvement in dillerent cropping systems of Bihar platean at Giridih experimental
farm. Other 3 projects are rlealed lo studies on adaptalion of Coconul and oil palm,
numerical analomy and morphology of the [amily palmae {Arecaceac), as also investi-
gations on mangroves in Lhe saline \racts of Sundarbans region. Brief details of the
ongoing projects are as follows :

1. Improvement of Cropping Sysiem :

Field trials on up and medium lands with Paddy, Maize and groundout as Kharif
crops followed by G winter crops were undertaken. Progressive soil moisture and
evapolranspiralion sludies are in Progress cropping Sequence Studies in medium land
wilh residual soil moisture indicated successful rice based double cropping system with
higher yield potential through organic nutrient management and mulching. Rainfall
data analysis is in progress lo correlate paddy growth and vield related lo critical dry
spells as observed in the region.

2. Intercropping studies

In intercropping studies under upland situation promising combinations in maise,
Pigeonpea and paddy based sysiems were on trials with different row arrangement to
find out the optimum corabination wilh maxi prod potential. Nitrogen
uplake and soil fertility changes are noted. Plant and soil data analysis is in progress.

3. Studies on the perjormence of different potential crops for eastern region of Bihar
platesn

To find out the crops/variclies suitable for growing in dilferent land situation
under resource consiraint, mainly waler, some improved varieties of draught resistant
cereals, legumes and ollsceds were cultivaled and their performence are being analysed.

The third and fourth generations of rice induced by different levels of X-ray and
EMS treatments respectively were raised and barvesied and the dala sre under procass.

8
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4. Ezploratory work on palmas.

‘This stady deals with the varlous morphological and anatomical aspects of palms.
In order to see whether there is any aeatomical varition between lelt-spiralled (FSL)
and right-spiralled (FSR) areca palm, leal samples from len seedlings each of FSL
and FSR wers collected. Data were Laken in respect to oumber of slomata, epidermal
cells aud trichomes per unit ares, and Lheir sfze. These data were analysed through
computer. [\ revealed stalisiically significant variation between PSL and PSR plants.
However, varialion between successive leaves are yel to be found out.

5. O paim Infroduction and coconat improvement in Sundarbons

The seedlings of ofl palm and 8 cultivars of coconul were Lransplanted o June
1987 gt the 24 Parganas (S) District S¢ed Farm, Manmathanagar. A few plants of
oil palm and coconut have slarted Nowering. Recommended doses of fertilizers have
been applied twice in a year. Growth data in regard Lo height of plani, number of
leaves and data of Nowering are being collected at regular intervals. The leaf anatomy
In the eightt varieties of cocanut revealed statistically significant variation in respect of
slomatal Irequency, number of epidermal cells and number of trichomes per wnit area.
Howexer, the variation in length and breadth of siomata, epidermal cells and trichomes
are insignificant,

6. Eco-floristic and | on mang of Sundarb

In (he anatomical investigations, the siructure, shape and size of leaves of
28 mangrove plants have been studied during this period and the studies on general
analomy of roots and stems are in progress,

7. Agrosociological of technological adap in mb farming of
Bihar platean

In a collaborative work with S.R.U. of 1.S.1. with the objective of assessing agro-
sociological aspects of farming. 24 villages on Usri watershed of Giridhi District were
exlensively surveyed to get the dala on varfons aspects aflecting [arming pattern. Initial
data collection in follow up siudies are being undertaken.

8. Studies on weed-crop interaction

Inilial Lrials on cropweed interactions fo paddy and whesl have been conducted,
Data are under anslysis,

Brienally funded profect

) In LCSSR. funded agroccological studies data collection and tabulalion
work in the sampled villages of Usri river watershed of Giridih District s in rapid
progress.  Report will be submilted in this yesr.

(i) In H.R.CL. sponsored Rainled farming project, where multidisciplinary
evaluation work is carried out by [.S.I, survey in sampled houstholds in six cluster
villages of Bihar, West Bengal and Orlssa is in progress.
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Teaching

B.Stat. Il year students were aught a part of Biology 1 course by Dr. M. Ghose
of this unit during the period July to October 1991. Two class tests and one semestral
examination were also conducted. Dr. D. K. Bagehi, as honorary Reader in University
College of Agriculture, Calculla Universily, look classes in part Il course of M.Sc.
{Agriculture).

Anthropometry and Human Genetics Units
Research Acitvities

1. Humao Adaptability Programme : Under this programme several comuon
notions were questioned. (a) [ is gencrally believed hat a Jaboruer's wark output is
positively related (o his/her health status. Sludy on the tea planiation labourers
failed 10 corraborate this notion. (b) It is generally believed (hat the working women's
dual role of domestic as well as external worlds generates role conflict and thereby
adversely aflects physical and mental health. Sludy on middle class Calcutta women
does not carroborale this notion.

This multidisciplinary programme was initiated in 1976 with the general objectives
of (a) evaluating the nutritional and health status of populations exposed to diverse
d | conditions ; (b) identifying and soeasuring the inpacts of these environ-
mental [actors on heallh ; {¢) detecting the effects of human health and aetivity pattesns
on the environment ; {d) delinealing the slates of, and strategies for, survival. and
perceplions of well-being, under the given envi . oand (¢ Il
determining the limils lo human adaplation. Following projcts were conducted
within the general framework of this Programme.

(i) Health status and labour productivity : Demographic dala were collecied
from about 200 Oraon houscholds, engaged in agricullural praciices. Furiber aualywex
of data on diel, anthropometry, haewatology, lung fuiction cte. collected carlier were
conlinped.

() Effects of micro-environmental factors on health in rural populations, Phase Il :
A KAP Survey on immunization, heallh, hygiene and child care has been conducled
ot about 450 Mabishya individuals : blood pressures were measured on about 1000
Mahishya individuals of bolh sexes, data on socioeconomic stalus and phyxical ailmeut
symploms from abow! 50 V'oundra-Kshalriya households as well as dala on cullural
aspects of food nd household lood inlakes (qualitalive and quantitative) were collected
from 235 Kayastha, Poundra-Kshatriya and Oraon houscholds during both lean and
pesk agricullural season. Furlher analyses ob extant data were continued.

(iti) Paychological stress and health of mother and child, Phase Il : Dala on
anxiely scores are being collected among the working and non-working mothers of
Caleotta cily, as a part of resurvey. Further analyses on extant dala were conlinued.

(1) A study on the delerminanls of fertilily and mortality (n an urban selting.
An anthropological perspective :  Data on health and hygienic practices and
socioeconamnic status were collected from 400 slum-dwelling Mustim households ; data
an demographic aspects and socioeconomic siatus from 400 slum-dewelling Hindu
bouschold were also collected, Analyses of demographic data were continued
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(v) Human dology of Himalayan populations : Dnln o0 demognphinspm
were collected from 70 Lepcha houscholds; anthe haematological and
physiological data were also collected [rom about 100 hpr.has inhahmng Dzongu
area of North Siklim.

2. loint Management of Forests (JMF) in West Bengal : The main results of
various studies undertaken in West Bengal are : (i) There are presently over 2000 Forest
Protettion Committees (FPC) in Wesl Bengal protecling over 50% of all Ihe forest
laods, (i) the funclioning status of various FPCs was greatly influenced by ethnicity,
number of villages involved, proportion of families in a FPC parlicipating in the project,
and whether the protected area is plantation or matursl regeneration, (li) natural
regencrating forest provides a wide range of bio-diversity and meets various subsistence
needs of the local communities, and (iv) \he biomass gathered contributes aver 20% to
the local family income.

3. Evoluwion and Dermatoglyphics : Dermatoglyphics studies amang the
Chimpanzee, Gorilla, Orangutan and humans show that this morphological adaptation
on hands and feet played 2 very significant role in the evolution of primates including
humans. Studies further show that without Lhis specialization humans would not
have been able Lo develop present levels of technological civilizalion.

4. Man-Environment [ateractions in Coastal Ecosstem : Marine fGsherman
on the Indian coast are chiracterised by frequent migrations because of the
of their environmental condilions. The patleras of Lheir movement and setllement
along the coast will be reflected in the way lhese popuiations are dislributed on Lhe
coast. Orissa coast offers au interesting case in this context, as almost all the fishermen
here are migraats, mostly from Andhra Pradesh in the soulh or from Wesl Beogal in
the north. we have been stulying distributional patlerns of migrams on Lhe Orissa
coast in relation Lo the ecological parameters both in the present habitat and in their
parental places.

5. Genelic Load : Theory and Empirical Experience : The studies of
irbreeding effecls on reproductive oulcame have been reviewed and gemetic load
compulations were made [or about 50 Indian populations. The magnitudes of genetic
load observed among the [adian populations are compared with those among the
Western and Japanese, populations with dillerent magnitudes ol inbreeding histories
to lest Sanghvi's hypotehsis on long-term cllects of inbreeding and to empirically assess
if inbreeding has harmful eflects as has been generally believed.

6. Studies in the arca of Dermatoglyphics : The results obtained in population
variation confirm Lhat (i) the dermaloglyphic traits, in general, and palmar, character,
in particular, do help in understanding the biologic/elbnic alfinilies among different
ethnic groups ; (if) he different types of traits which are influenced by diflerent genelic
and environmental factors give rise to diffecent cluslering patterns ; end (iii) recent
inlerest in the sludy of asymmetry has been focussed for better undersianding of the
hypothesis of deve] | h o

YP P!
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7. Growlh study on the Hengall children and their families : Collection of
anlbropomelric dala on height, weight, skin folds etc. from school children of Baranagsr
area was n progress. Some prelimlnary analysis on Ihe boys shiow economic differences
with respect to the tralts of body composition.

Analysis of intralaimilial correlations and esiinales of herilgbilities for 28 anthro-
pomelric lrails is complele, Results show scx difference in correlatinnal value with
respect Lo biacromial and bi-iliocrital diameter.

8. Geuetic Epidemiology : A survey (o study genelic and environmental deter-
miuations of blood pressure and lipid levels has heen completed. Data on 100
Marwari families have been gathered, Laboralory determinations of lipil profiles
have also been completed. Statistical analyses were in pragress.

A family study on Vililigo has been completed. Recessive genes al three ar four
loci seemed Lo be jointly responsible for Ihis disorder.

In collaboration with the Universily of Pitlsburgh, a family study revealed that
the wode of inheritance of abdomina! aorlic aneurysm—an important vascuvlar disease—
has a recessive node of inheri Studies on locali of this gene were in
progress.

Dala collection sud blood sample analysis uf individuals wilh rheumatoid anthritis
progressed well. This project was in collaboration with the Naiional Institute for
the Orthopaedically [[andicapped.

Oul of 5,000 families—designed statistically, ucarly 4,000 (anilies were completed.
Mter sereening the blaod samples of the patient in he laboratory the following saliem
poinis were noted :

() The nunber of lemale patients is pntch higher than (hal of male patienis,
(i) ESR value is high in the Active-phase of rheumaloid disease.
(iif) ESR value is moderale in (he Burni-out case of rhewmaloid disease.

{iv) In case of rheumaloid arllwitis the globulin level is high, especially lhe gama
globuin of serum protein,

(o) Tmmunoglobuin level Ig?, Ig4, Ig¥ are also high.

The results of (he project would be helpful in formulating possible preventive
measure of this discase and rehabilitalion programume taken wp by NIOH (Gowt. of
India).

9. Population Varialion Programme : The hwman varialion programme was
intiated with an idea how and why contemporary human populalions differ in physical
or biological characteristics, ic., frequencies of biological lraits, both visible sud
invisible, for which genes are mainly responsible. I is interesling to sludy the micro-
evolutionary dynamics of human population in the Indian sub-conlinent, where
thousands of endngamous groups exist having a wide range of social, cultwal and
biological variation. A project entilled *Genclic Survey of sonie endogamous groups
of Northern India" was carried oul under this programme with the following specific
objectives :
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() to examine the nature of distribution of various biochemical and serological
markers in blood amongst different castes like Brahmin, Kuys!hl, Rastogi, (Vﬂm).
Chamer, Muslim in Lucknow city and village.

(4) to study various Immunoglobulin level (Ig° Ig%, Ig¥) in (ke population
groups ;

(t4) to examine gevelio variation within and across population groups;

(i) to measure the distance belween population groups and to bubld wp
phylogenetic trees ;

(v) to study the rel hip, genetic proximity and geographic distance of the
populations,

About 500 blood samples were screened from the above population. After
screening some variaals of biochemical markers were detected. (Variants: G8-PD
dow, PGM, new type, LDH and Al, and HbA,).

10. Genetic Variation in Indian Populations : High prevalence of a haemo-
globin variant (HBE) has been detected in some populations of north West Bengal,
Further studies are continuing in populations of North West Bengal.

Biochemistry Unit

The Unit has been currently pursuing research moslly in the area of Biochemical
Epidemiology. Research activities done by Lhe unit sre described below :

1. Genetic Epidemiology of blood pressure : An investigalion of both genetic
and environmental faclors with special reference to the lipid profile of blood/serum
was laken up in an aim to understand lhe etiology of blood pressure. The study
consisls of impaired bolism of fats in individuals in a population ; fnding out
the receptor/repressor blocking effect of enzymes ; low deasily cholesierols zlong with
the total cholesterol wilk a known “Proband” of hyperiensive patient in the
same family. The distary inlake pattern is also noted.

2. Epidemiological study on Rh id Arthrilis : This is a collaborative
project taken up by LS. and National Institute of Orthopaedically Handicapped
(NIOH) {under the Minisiry of Welfare, Governmenl of Indis). The project is desigoed
to throw light on Lhe following aspects :

(o) to find the prevalence of the disease ;
[
(
(d) to study the environmental factors and

(9 to confirm the RA cases lhrough labonlory mmlinlion (baematological,
logical, biochemioal and i g ions) to locate proper
pmhandu.

1o study the naturo of inheritance ;
{0 study the risk factor(s) ;

o
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3. Cancer Chernoprevention: An approach towards cancer conlrol. [n order lo
fdentify the dietary risk [actor(s) and ils associalion wilh cervical prencoplastic and
neoplastic diseases following sludies are persued :

{a) Hospital based study : 450 subjects have been screened for (heir Pap smears
between 1989 and 1991, Delailed epidemiologic informalions were obtained on these
subjects. Of 459, 23R showed some degrees of dysplasia. 25 had repeated Pap smear
for one or more limes, 16 of them showed persistenl dysplasia. Analysia of several
epidemiologic variables were done on 308 subjects. Inclusive of these were current
age, age at lhe consummation ol marriage, sexual exposuwre period, parily, sponlaneous
abortion, medically lerminaled pregnancy, cervical erosion, menstrual irregularities,
other gynaecologic problems as independent variables. The indicator variable was
dysplasia (Ds). The overall nel contribulion explanation of Ds is R = 0.4426 f.e.
100 R = 19.59% , where current age (Age) and cervical erosion (CE) contribute to
the following

By, Age, CE =041

100 Ry, Age, CE = 141%

A sccond lospilal based study was initiated at the Southern part of Calcutta,
Bagha Jalin State Hospilal. This was done in collaboration with the Gowt. of
West Bengal.

(b) Population based study : 500 women have been screened at Domjur,
Howrah in different Villages, The population include Muslim (n=50), Schedule Caste
{n = 50) and rest Hindu. Subjects werc belween ages 17—80, all married and mostly
having parity 3 +. [ncidence of dysplasia was more than 3%.

(c) Thirly subjects of high risk group (in sex profession) were under extensive
invesligation for an in depth study. In addition to the olher investigations, they are
all investigated for STD and lreated (if needed). The in depth study included
investigation for HPV in their cervical lavage.

(@ A study was in progress lo raise an anlibody against folic acid.
Cationized BSA is conjugated with folic acid and injected inlo a rabbil. An
antibody which recognizes folic acid was identified. 1ts specificily was also under
investigation.

4 Bxternally Fuaded (CSIR) project :
Cytotoxitity of heavy metal :

Prevalent occurrence of beavy melals in earlh's crust is responsible for sponianeous
existence of metal compounds in differenl planis and plant parts which is exclusive
faod material for animals and human beings. Environmental and industrial mulagens
as well as carcinogens inleract wilh the genetic material of the living cell (DNA,
chromosomes). The project dealt with the evalualinn of cytoloxicity of heavy
metal-tin in ils inorganic and organic form on the somatic and meiolic chromosomes
of plani and animal considering, cell division, numerical and siructural chromosomes

sister ch id oxch and cell cycle kinelics as endpoints.
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Bmbryology Unit
Research Activities :

Duriog the perlod under review further aoalysis were made of the free falty

Aoldx Cbemncal signals in Tiger. The very difficult quastion of whether these chemical

lecules reflect (he individuslity of the animal was tackled and preliminary

a'upporl lur the theary was oblained by using Professor M ahalanobis's D Statislic and

multivariate gnalysis lechaiques applied on the quanlitative data of certain signalting
molecules.

The synthesis of the moleculs that is responsible for hoth the aroma of [ragrant
rice and liger marking Muid was accomplished in the laboralory, though wilh a poor
yield.

In the studies of Mathematical and Stochasti delling of Cellular growih,
diflerentiation and Morphogenesis it was found that the negalive cross-diffusion of a
morphogenelic substance is essential in our model of the epigenetic process for
spontaneous emergence ol ordered siruclure. 1t was also observed that Turing systems
are far more general than chemical networks with explicit aclivation/inhibition and
all two component Turing syslems are mathematically equivalent to 2 broad exient.
The gencrality of Turing systems suggesis thal compuler resulis won by using a
generalised Chemical network carry over lo all types of Turing sysiems s far
investigated. Global stabililies of Pallerns have been studied with the help of
Liapunov's functions.

Int 1he studies of Carcinogenesis and Tumour growth it was ohserved (bt spatially
variable diffusion coefficients coupled with spatial variation of a reaclion kinetics can
explain malignanl (umour growth. The evidence of morphogen is siill lhe source
of conlroversy 1o the experimental biologist. As such it was considered cell—
chemalaxis model for complex spatial paltern formation. Model analysis demons-
trales thal the chemoallracting parameter plays an imporlant role for achieving the
complex spallal patterns.

[n the sludies of inler-crop interaclion it was observed that the roots of some
varielies/crops excrete both aclivator and inhibitor of growlh of other varieties/crops.
These activalors and inhibilors diffuse (hrough the soil and undergo chromatographic
separation in soil. Planis growing al the posilion of accumulated activators show
increased ralc of growlh and yield whereas plants growing at the inhibilor accumulation
siles show a deereased rate of growth and yield. Some mathematical epidemiological
models of Japanese Encephalilies (J.B) were d. The nature of J. E. spread
was analysed [rom hese models and prediction of the occurrences of J. E. in the next
years were successlully made. Some measures of control of these disease were also
proposed.

Projects :
{. Pilming of embryological and natural history subjects.

Two such films have been made into video form. A micromanipulalor aud system
for injecting ln embryonic cells hag been set up with the help of an indigencous device.
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2. Chemical communication in mammals.

The important resulls have been described in Research Activities,

3. Mathematical and Stochastic modelling of Cellnlor grotwih, diflerentiation and
Morphogenesis during émbryonic development and of the mechanidm of Corc i

The mechanism of controlled Cellwlar grawth during embryanic develnpment
involving patlern forimalion and morph is {3 a very imp aud [asci
subject of invesligation in both experimental anrl malllc'nallral felds. Malhtmahual
investigation ol cellvlar differentiati and  sell. I in
biological systems have heen carried ont nsing hllurcalmn anal\m Canlml theory,
Calasirophe theory, Liapunov funclion construction elc, Consistency of the mathe-
matical models and the predicted behaviour of the sysiem from (hese marlels have heen
estehlished by comparing the resulls with real life dala.

Spontaneous emergence of order and spalially dissipative siracture in the non-
equilibrium biological sysiems has been abserved in a reaction-diffusion model of the
epigenclic system. Emergence of order (hrough uctuatinn far fram the thermodynamie
equilibrinm has been abserved in stochastic reaction-diffusion model of gene activation
and protein syathesic.

Since the evidence of morphogens is <till he souece ol controversy, the unit
considered a simple cell-chemolaxis model for complex spatial patiein farmation and
observed that the chemoaltracting parameter plays an important role lor achieving
the siable complex spatial patterns. The most remarkable point was that chemolaxis
had a destabiliging effect on the pattern formation, reflecting the real hiological
silnations,

New methods have been explored 1o analyse the multiple loop negative feedback
control network madels of the epigenetic system. The formation of the primary lavers
of diflerentiation, eg. Ecloderm, Mesoderm and Endoderm has heen mathemalically
exhibiled in the three dimensional geamelry ie. in the cylindrical and spherical shaped
embryo with the help of non-linear reaction-difiustan madels.

Since carcinugenic growth of lmours have a lot af semblances with that of
embryonic growth with the exceptions that the former is wnregulaled whereas the later
s perfectly regulated, these studies may lead lo important ohscrvations of cytokinesia
of lumour cells.

Reaction-diffusion miode! of tumour tissue with spatially variable diflusion coeffi-
cient of the mitolic inhibitor (chalone) has been construcied. This model has been
analysed on one, lwo and Ihree dimensionul coordinate svsiems and has been observed
1o explain tumour growth with its characleristic mitotically active peripheral zone
sirrounding quiescent (mitotically inaclive) central layers.

Cycline-chalone interaction and diflusion models have been proposed to investigate
the roles of cycline (milotic activator and chalone (mitalic inhihitor) during celilar
development and tnmour growth,

Some mathematical epidemiological models of Japanese Encephalitis (). E.)
have been construcied. The natuse of 1. E. spread hee heen analgsed from (hese

@
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models gnd prediction for the occurrences of J. E. in the next years hiave been sucoess-
fully made. Some measures of control of thess dissase have also been proposed.

4, Intercrop a math ! study on ogricultural ecology.

Rield experiments on intervarietal inleraction between diflerent varielies of wheats
{for example, Sonalika versus NPT10; UP262 versus Sonalika ele) and different
varieties of rice (for cxample, Subrana versus Pankaj ; Palnai versus Pankaj, etc.) were
conducled with repelition each year for Lhe last four years. Inlercrop iteraction
experiments belween musiard and wheal were also conducted.  Boll in 1he intervarietal
and intercrop inleraction studies significant differential eflects at dillerent spacings were
observed showing thereby thal the rooty of some variclies/crops excrete bolh aclivator
and inhibitor of growth of olher varielies/ These acti and i diffuse
through (he soil and undergo chromllograpluc separation {n (he soil. The plants of
a diflerent variety/crop which grow al Whe location ol accumulation of aclivalors show
increased growth and yields whereas those growing al the location of inhibitors acen-
mulalion show a decreased growth and yields. Soil samples from different spacing
where allelopathic effects were observed were collected and experiments on germination
of seeds on |hese samples were conducted. Enh of germination followed by
Increased growth of seedlings were noted in the soil samples collected from the spacings
where increased allelopathic (activating) effects were observed.

Entomology Unit
Research was carried ont in Lhe following project :

Situation in Mosquito—Japanese Encephalitis reseorch in India : In India, the
most imporlant study in JE (Japaneese Encephalitis) virus solation was made jointly by
Rockleller Foundation, U.S.A. and Virus Research Cenire, Povna. The workers of
that team faced a lot of difficulties in idenlifying the vecior mosquito. They first identi-
fied that (he vector mosquito as Calex vishnul. Laler it was discovered that tbey had
idenlified Mhree different species a8 Culer vishnui. To avoid confusion, a Dew term
Culex vighnui complex (or group) was used to designate these three species ol mosquitoes
which are as follows : Culez tritaentorhynchus. Culer vishnui and Culez pseudovishnai.
Of them the first one (i.e. C. tritaeniorhynchus) is a vector of JE virus in [ndia. This
event shows how wrong identification of mosquiloes couwd lead us lo amomalous
situation and supporis our coniention thal the magnitude of mosquito research is not

d d in India (Daschaudhrury 1976).

In Japan, IE virus circulales in the bird-mosquito-bird eycle. In India, it
circulates in pig-mosquilo-pig cycle. The existance of JE virus in India was established
in 1952. It was first recorded from Tamil Nadu. Later this virus has heen isolated
from Tirweevelli, Vellore, certain Villages tn Krishna Disirict, Bhopal, Gorakhyor,
Asansol, Bankura and Dibrugarh in 1973 there was an epidemic of JE in Bankura and
Burdwan Districts of West Bengal. The overall morhidity raie was 0.1580 por thousand
population. In India I iy likely to continue as a menace.
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Leaf Protein Research Unit

Rescarch was conducted on the following arees duriug the year :

. Studies on tree leaves—The leaves of Allanthus excelea a fodder lree, was
found 10 be & promising source of leal proteins, Trials were being conducted where
chicks are being fed slandard diels supplemented with leaf protein al 25, 50 and 75%
levels to study the cfficiency of this leal prolein as a protein subslilute.

2. Utilization potentlal of fibrous residues : Encouraging resulls were obiained
on ulilization of fbrons residues from trec leaves, left after leal protein production,
for the following mushroom cullivalion—Pleurotus sajor-caju, P. flabellatus, P. florida
and Volvariella volvacea, Aguricus bisporus, a variely of button muxhroom, was alsa
found to form a good number of fruil hodies on compost made fram fibrous residue
of A. excelsa and maize leaves.

3. Studies on aguatic weeds :  Awino acil compostition of leaf protein prepared
from five promising aqualic weed species were studied (o gain an insighl into their
nulritive polential.

4. Studies on sugar beet crap —Studies have been conducted for the lasl four
years on various aspects of sugar beel (Betn wlgeris L) ceop as an allernative source
of sugar, alcohol leaf protein as a by-product. This crop has proved ils efficiency
and potentialilies in Lhis agro-climatic region.  Varielal trials have now been conducled
on Lwealy cultivars Virlus, Raspoly, Magnamono, Maribamonava, L3-6 aml LS-7 were
found to be the mosl promising anes.

5. Cellulolylic enzymes from Soil sireplomyces—Nine  promising species of
lelar cellulose producing soil strep were isolaled. Fxperiments on
exlraction, purification and actual specific activily aic in progress.

6. Technical feasibility and economic evaluolion of leaf prolein &l rural sites—

(6) Phase—I of the DST sponsored project on “Production and economic
evalnation of leal protein al village level was completed and the report submiitled in
three parts on 10 May, 1991, Phase—I1 of the projeci has heen submilted for financial
supporl.

Lranalavical d. 1

() A baseline survey on pologi grap ic, nutritionsl
and clinical aspecis has been completed on a project entitled “lmprovement of health
and economic slatus of lwo communilies by intervenlion programme using leal concen-
trale (LC)". A conlract worlh £ 122, 135 has been signed for this with Find Your
Feel, London. The project is awaiting clearance from the Union Government.

Soclal Sclences Division

The Sacial Sciences Division includes the following Unils : Economic Research
Unit, Economic Analysis Unit, Planning Unil, Population Studies Unil, Linguistic
Research Unlt, Psychometric Research and Service Unit and the Sociological Research
Unit. The Ecovomic Analysis Unit is localed al Bangalorc, the Planning Unil is
located at Delbi, while \he remaining five Unils are located at Caicutla. Facully
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members ol (his Division were engaged in toaching sud \raining activities at various
levels, including ’h.D. supervision. The research work done in these Unils during
the year under review iy described below :

Economic Research Unit

‘This Unit continued ils Leaching and training activities al various levels and
rescarch work covering different areas of theorelical and applied economics and
econometrics.  Members of the scientific staff shouldlered the responsibilitics of leaching
economics, economic slalistics aud economelrics in the degree and rescarch cowse in
economics ss wel) as in other Iraining courses conducted a1 181, Caicuita. Several
faculty members participaled w he teaching programme of other niversities also.
There were, in addilion. a number of Research Fellows working for the Pli.D. Degree
under the supervision of faculty members of the Unil, The research aclivities of the
Unit during the period ||||dcr review comcd fields like cconomic theory, economic
planning and poticy, ind | org wellare tes, demand analysis,
income distribution, level of living and poverly in India, sgriculture, economics of
informal seclor, cconomic developmenl etc., besides other fuvestigalions in applied

ad methudological studies in ics.

Projects :

1. Ilentificntion of Rural Poor : The field work of this survey-based project
was compleled and dala ediling and processing on compnler was laken up.

2. Study on reliubility of income data collecled by different approaches :  Analysis
of dala collected by the NSSO through a Pilot Survey on Income, Consumption sad
Savings was contipmed in collaboration wilh the Computer Science Unit of ISI and some
stalisticians of Ihe NSSO. The finsl reporl may he submilted in the fiest qusrier of
1992-93.

3. Statistical-linguistic analysis of selecled prose works of Hubindronath Tagore
based on complete counts : The firsl reporl on the statistical-linguistic analysis of
Tagore's works, based on Gifanjall, wes senl Lo press. Similar work was initiated on
several prose works of Tagore in collaboration with ILCAA, Toky.

A Location Pattern of Indion Indusiries : Ou \be basis of Ihe inter-regional
distance matris anil the updaied norm of varied “Wagon Kilometers' requirement for
Lransporling one crore of varivus merchandise commodilies available from ‘Indian
Railway Statistics', an allempt was made to oblain inler-regional iransport coelicients
for various comunodilies. Simuliancous determination of optiwum location of
indusiries and Uie interregional flow was the objective of the esercise.

Beonomic Analysis Unit (Bangalore)

The Unit conlinued lo have fruilfn} research collaborations wilh the Reserve
Bank of India and Indira Gandhi Institute of Development Rescarch, Bombay. Other
importanl activities were ¢

1. Wlnla g lu B ics : The Unit organised ils third
| traioing liald ics for university and college
teachers al Bangalore during 2-30 Decedmbor 1091, jointly with the Institute for Soclsl
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and Ecooomic Change and be Bangalore University. The Winter School was
ingugurated at ISEC on 2 December 1991 by noted economist snd former Dy.
Governor of Reserve Bank of India, Dr. K. S. Krishna Swamy. Twentythree
teachers from all over India attended Lhe course. The facully was drawn mainly from
18I (Bangalore and Delhi Centres), ISEC, Bangalore University, University of Bombay,
and the {ndira Gandbi lislitule of Development Research. Dr. C. V. K. Rao, former
member of the Planning Commission and reiired Chiel Secrctary 1o Government of
Karnalaka, gave away the atlendauce cerlificates and delivered the valedictory address
on 27 December 1991 at the IST campus.

2. Soclo-economie Survey of Sericulture : In August 1991, the Ceniral Silk
Board, Ministry of Textiles, Government of [ndia, entrusied the work of Socio-¢conomic
survey of sericullure, o the Unit. ISI has accepted to undertake/co-ordinate the survey
work in all 17 National Sericulture Project slales. 151 hag assumed direct responsibilily
for conducting the proposed sotio-economic survey in the lwo slates, West Bengal
and Karnataka and will co-ordinate the work of other slates. This project is funded
by the Central Silk Board.

3. Summer Courses in quantitative econdmics : The summer courses organised
by the unit during the year enjoyed wide recognition from Government, UGC and many
[ndian Universities.

Planning Uniz (Delhi)

The members of the Unil continued research in a number of fields in both applied
as well as theorelical economics, regional planning and analysis of sacial movements
and study of rural labour. Research in applied economics included diverse topics
such as planning, problemy in eslimalion ol poverly, eslimales of labour force and
uncaployment, forcign (rade and ic develop internal organization of
firms, of the public sector, as well as problems of enforcement of laws and regulations
by the government, health and family plauning and income tax enforcenient system
amongsl others. Work was continued on the develop and of macro-
economic models for analysing policy issues. A project on the Disparity in Income
and Level of Living among private medical practitioners was completed. Rescarch in
economic (heory revolved around game (heory and ils applicatious, economic inequality,
indusirial organization, theory of mechanism designs, models of unemployment and
the design of izational structure, incentives and impl ion of plans.

Projects
1. Dilip Mookherjee
() Theoretical Research :

() “Aspiration hased Adaptive Lesrning in Repealed Games”, with Jonathan
Bender and Debraj Ray

(i) "A model of Transfer Pricing”, with Stefan Reichelsiein,

(is) “Authorily, Responsibility and J in Hierarchies”, with Stefan
Refchelstein.
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(3) Empirieal Research
“Income Tax Compliance in India, A Time Serfes Analysis 1971-90", witb
Arindam Dasgupta and Radhika Lahiri.

2. P. N. Mukherjes
{f) “Agrarian Confllots and Rure! Labour" sponsored by [CSSR, New Delhl.

(1) “Social Mobility and Development”, Indo-Soviet Joint Research Collabora-
Lion, ICSSR, Delhi (1891-93).

Linguistic Research Unit

During the period under review, the Linguistic Research Unil continued its
programme of research in the areas of Fundamental and Applied Linguistics. There
are five main headings under which the Unit's research projects wnay be grouped,
namely

Studies on the phonetic stuctures of major {ndian languages and application of
the results in the areas of

(a) Speech Pathology ; (b) Second Language Acquisition and (c) Cultivation of
Mother-tongue.

. Sociolinguistic aspecis of Converg

{
2. Language, Class and Cognilion

3. Bengali Semantax

4. Application of Stalistics in Linguistic problems

$. Stylistic studies on the works of major lndian authors.
A

brief account of research work done during the year is presented below :

Fundomental Research: A survey of lhe atticulatory and acoustic slructure

of the Tamil language was in progress. F | research on the S gmentals
of Bengali, Hindi, Oriya and Telugu wes in progress.

Applied Research : Studies were in progress on :

(2) Articulatory status of speech sounds during the fourth stage (2—3 years)
of speech and language developmenl in (he pre-school age child.

(8) Factors leading to convergence belween (he numerous major and minor
langusges belonging 10 the thres major language families in [adia, namely Jndo-Aryaa,
Dravidian and Aunda, from a sociolinguistic perspective.

Studies were conltnuing on Lhe academic achievement of hearing impaired children
sttending general schools with normal hearing children.

Studies were ing on lhe comparative i ion patterns of Indo-Aryaa
2nd Dravidian languages as well a3 between languages wilhin the broad Indo-European

grovp. Studies on pitch and intensity were being carried out, utilising the Visi-Piteh.
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{ndepth stalistical studies, initisted ahnost five decades ago by Professor P. C.
Mahalanobis on the vocabulary of Tagore's short stories, and siylistic studies on other
conlemporary Bengali authors is in progress.

Research has been initisled in the arcas of languags and cognition in the context
of class, code, conlrol and also in Bengali syntax.

On-going Projecis :

() Study of Suprasegmentals of the Hindi Language : Syltable stress in words,
sentence melody and inlonalion patterns have been studied and some preliminary
analysis have been carried out with the help of the Visi-Pileh. Further dala was
collected for indepth studies on sentence melody in relation o semantic codes.

(i) Sludy of the Suprastgmentals of the Telugu Language: Analysea
of syllable siress in itabic, disyllabic and polysyllabic words was inued

and some preliminary analysis has been carried out on the Visi-Pitch.

(iit) Comparative Suprasegmentals of Ihe Slavic, Indo-Aryan and Dravidian
langusges : Some prefimingry field work has been carrled out in Delhi, Ahmedahad,
Baroda, Hyderabad and in Belgrade. Further analysis will depend on availability of
nNecssnry equipment.

{iv) Statistical studies of the vocabulary of Tagore's short stories : After the
completion of the analysis of the shorl slories of Tagore, Verse Libre in Tagore's
‘Lipika’ ls in the process of analysis from the view point of stylistics

() Study of the phonetic structure of (he Tamil langnage : Consullation with
experts in the language took place and the phonemes of Tamil idenlified by them
according to previously published literalure.

(vi) Survey of the articnlatory norms in Bengali speaking children of Pre-school
age: Purther data was collecled from pre-school children. Special test for articula-
tory evaluation of children (2—5) years have been complied and will be used.

(vif) Educational problems of hearing impaired children attending schuols
for normal children : Compilation of data was d and some snalyss of
collected data was carried out. Special programmes regarding social swareness amongst
parents of hearing impaired children were organised.

(vi) Sociolinguistic aspecis of gence : A quantitalive sludy : Some
preliminary surveys have already been conducled in Hyderabad-Secunderabad and in

some horder areas between Orissa and Andhra Pradesh.

(i) Semanlax of Bangla Verb : Valency ol Bangla Verbs has been established
o8 the basia of nuber ol participaling entlties involved in a senieaces and semantic
features of each verb Jike volitionalily, kinesis, affectedness of agent or palieals elo.
This valeacy will trigger the siructure of compound verbs and composite verbs and
loxicalised compound Verbs, This is a ploneering work as far as Bangla verb lo
concerted.
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Population Studles Unis
Research :

A.  Ezlernally Funded Project

Attainment level of primary sehool children ot the end of Class IV in Wes! Bengal,

1994-02,

The Project, funded by the Government of West Bengal, wes underlaken in
Collaboration with the State Council of Education Research and Training. The abject
was lo cvalule the level of learning of the students completing Class IV in Bengali
medium schools. A random sample of more than 1,000 primary schools from all (he
17 districls was drawn. Administralion of \esls in varions subjects, such as language,
mathematics, environmental studies and other subjects, had been completed. The
scoring, coding and data entry into computer were being simultaneously done.

B.  Other Projects

1. Effects of socto-cultural and behaviorual factors on prozimate determinanty of
fertility.

This is a Socio-psychological study undertaken in Nadia district of Wes! Bengal.
The sample consists of 4,000 households. A household Schedule and two schedules
for couples, one for male and the other lor female, were canvassed. An enquiry on
opinfon on marriage was also instituled among the head of Lhe sample household 2«
well as each spouse of the eldest eligible conples. The number of units from which
data were collected uplo March 1992 :

Households = 3%
Male respondents = 3100
Female respondeats = 49
Marriage Opinion schedule = 7004

2. Micro-regional slatistical surveys in Indiz upto 1875 : An evaluation.

The purposs of the study is to analyse the statistical materials ou land and people
of 19th Century. National archives and state archives are the sources of the data
collected in this regard.

3. A stody on infont mortality and ils major components in a health centre in
Stngur.

The study is an attempl to ulilize information relating (o infant mortality as
avallable in the registers of the Singur Health Centre and establish the linkages of the
neo-nalal and post-neonatal mortality with faclors at individual and family levele.
Birth order emerges as an imporlant determinant of infamt mortality. About 40 per
cent of infant deaths were recorded for whom birth interval was less than two years.
Prematwity or low birth weight was the major cause of infant moriality in the ares.
Acule respiratory infection, birth injury and asphyxia are the otber important causes
of death. Neo-natal mortality is found to be the major component of infant mortality.
Immunization of infanis in terms of timing and type is nol found eBective in controlling
such mortality. Speclal education is called for improvement in pre-natal and peri-
natal care.
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4 Study on the incidence of Nepali migranis fo India and to West Bengal in
perticular,

Using data from the census series, the study examines the settlement pattern of
the Nepali migrants, their in—and out—movemenls, occnpation and other available
characterislics during 1951-81.

Puychomelric Research and Services Unit

The research work done n this unit during the period 1 hriefly summarised below :

1. Potential Entrepreneur School-leavers : The objective of the project is to
identify polential entreprencur among the school sindents who are il to slarl husiness
or facturing unil independently, Cerlain | lity characteristics viz., need
for achievement. risk taking ability. independ leadership and i ive activities
influence the behavionr ol the entrepreneur. In India family hackgeannd plays an
imporiant role. Taking all these points into accownl. a suifable insirument will be
developed which can be profitably utilised. Preliminary invesligation and pilot study

were in progress.

2. Motivation to work for primary level workers : The objeclive of the study
is o develop a scale Lo measure ‘Motivation lo work’ for the primary level warkers.
The sample group for this study will be Clerk, Typist, Factory Workers, cte. Literature
review and construction of the primary form of the scale were completed.

3. Personality pattern of different occupalional groups: The objective of Lhe
study was to develop the personality profiles of different occupalional groups viz.,
Leachers, doctors, exeentives, arlists, wilh the help of 16 PF. a slandardised personality
inventory.

Dala were collected from different parts of India and some more cases were yet
to be obtained. Preliminary analysis of the dala revealed that () the profiles of
difleernt professional groups vary widely; (5) nol all the 16 Factors are equally
important in discriminating the professional groups.

A Consequences of Soclal and  Economieal Deprivalion on  Academic
Achievement : The objective of ths study was to investigate the eflect of prolonged
soclo-economic deprivation upon the scholastic achievement of school-going children.
Subjects were students reading in Class-X in diflerent schools of West Bengal. Data
collection was complele and analysis of (he daia was also over. Report wriling was in
progress. The imporlant findings are as follows : (a) prolanged deprivation adversely
affects academic achievement, developmen of inlelligence, etc. ; (8) the nature of this
relation varies across sex gnd region.

5. Assessmen! of minimum learning in Primary education: The scoring and
analysis of the data collected during the previous years are in progress.

8. Creativily in school Children: The Unit in collaboration wilh Language
Résearch Unit, ISI conducted research on crostivety in school children on 21.8.61.
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7. Orlentation programme to the SDPs and Technical Officers of SQC a OR
Unit on some skills aud personalily tralls required Lo play their roles in client organf
2ations at SQC & OR Unil. Indian Siatistical 1nslitute, Bangalore on 10 September,
1091, D. Dutla Roy organised this programune.

Ezlernal projects :

(i) Altainment level of primary siudents al the end of Class [V: The project
was taken in collaboration with SCERT, Govl. of Wesl Bengal, to cover all the aspects
of primary vyllabus, viz. Language. Mathematics, Environmental Studies, Creative,
Productive and Physical education. The study was held during the years 199091 &
91-92, covering all the 17 disteicls of West Bengal. Scoring & evaluation of the data
collected were yet o starl.

(i) Social impact study of mass literacy programme in  Midnapore distnet :
This 3ludy was underiaken on the request of the Vice-Chancellor of Rabindra Bharati
Universily to the Direclor. [ndian Statistical Institute, to give them technical assistance
& expert guidance or this study. The feld sludy hasbesn done in collaboration
with the Literacy cell of Rabindra Bharati University, Caleutia, in the distriet of
Midnapore from 27th January 10 14tk February, 1992, Evaluation — analysis of dats
are going on for a report lo be published soon.

(iti) Study on Man-poer Management : This study was undertaken in
collaboralion wilh Eden Hovmlal of \ledical College, Calcutta on Man- -power
M on 3391 A g was developed to study i
ealih of the Hospital.

Under the service projects, the Unit had undertaken the selection tests for
admission of students in B.Lib (Sc.) and M. Lib (Sc.) courses under Caleutta University.

The Unil organised a Team building training programme for SQC & OR
Division of {ndian Stalistical Institute, Caleutla on 30 May, 1991,
The Unil also prepared syllabus or organizational Behaviour for M.Tech courses
in §QC & OR Division.
Sociological Research Unit
Research Activities
1. («) Following collaborative researches with the scientists of Bio-Scienoe

Division and Statisticians of Statistics-Mathematics and Applied Stotistics Divisions
have been underiaken : (i) Studying farmer’s perception and response to rain-fed

farming system (including potential and ints) in East [ndian plateau region;
(1) Vulnerability of rain-fed farmers and their strategies of risk management;
(i) Conditions of develop of inable agriculture in p rice producing

villages of Eastern India including exploralions of endogenous sources of changs aud
development in local cropping practices ; and, (iv) evolving melhodology of assessing
quality of degrees of impact of exogenious inpuls for induced development.

(b) Collaboration also wade with scientisls of Statistics-Mathematics Division
of ISLon: (i) Identifying boundaries of social interaction by graph-theoretic method ;
() Decomposition of reciprocity in a social network among the villagers by their

&
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various primordial and new ch atics like caste, ity affiliation, clasa, eto. ;
and (i) oblaining measures of reciprocily in weighled di-graph of a social and
economic network g9 in oase of volume/value of Oow of goods between rural/urben
reglons witlin a country/between various counlvies like in international trade, or,
frequencies or rales of intensilies of iteraction among villagers in diflerent dimensions.

2. “Social ecology of the minority/marginal groups" is the gence of soclal
polarization over and above the economic differentiation between castes of different
sirata.

3. The analyzis of case-study materials of rural elderly of a West Jengal village
shows that inter-personal relalionship is nol a8 major problem since strong oriental
values still persists in rural society. fv is only among the poor and ritvally lower
segments of society that the old age conflicts (end to gel 2 momentum.

4. {a) Evaluation of development in tribal areas and the distribution of develop-
ment inpul among ribal families of diflerent ecoramic strala through TTDP and ather
poverty slleviation programme in last two decades.

(b} Increasing incquality among lribal households through development,

5. (a) Collection and analyss of data relaled to continuily in peasani uprisings
in Bengal since the intraduction of the colonial rule ;

(%) Explication of the Lmpact of popular upsurges during the terminal years
(1945-47) of British rule, leading la the Lransfer of power in the subconlinenl.

{c) Stress and strains in the | situation in porary [ndia—lheir
varialions und the process of hislorical evaluation of these varialions.

6. Study of people's perosption about risk aml develop carrying capacily
of land in terms of lman population and grasping the on-going changes in the grass-
rool level are the central aréas of (he enquiry.

The facully members of the Unil as usual took part in the leaching and (raining
programme (sociology aid Sociometry) of B.Stal. (Hone) Course. Field wark was
also arranged Lo give the students practical training.

Project Works : Externolly Funded Projects
{. Evaluation of Rainfed Farming Priject.

Sponsored by the Overseas Development Administration (ODA) of Government
of UK., the Hinduslan Fertiliser Corporation Lid. (HFCL) in consultalion with the
Overseas Development Group (ODG) of the University of East Anglia al Norwich,
U.X., has underlaken a project to explore the possibilities of low cost sustainable
agricultural development under farmers’ own raiafed conditions in Easl Indign plateau
region in 6 districts of three states—Weat Bengal, Bihar and Orissa. The special
featres of the project are « farmers participstory system-cvolulive nature wilh poverty
focus.

85
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As requeated by HFCL and ODA, 181 Is evalasting the impact of thess activitien
since 1880, Desides, an objeclive is also to ovolve an appropriate methodology of
evaluation for this purpose. Social sclontists, sgronomists, bio-chemisis and statis
tistans of 1S{ are working collabosalively in this work.

Reporls of evaluation for the firsl two years—1889-90 and 1990-31 have been
submitied lo HFCL and third year's is under A team of 3 i
(ons socia! anthropologist, one nulrilionist and one agricultural is\) of ODG,
U. K., visited [S! during 16-24 November 1991. They had intensive discussions with
ISI resesrchers and visited some villages with them. [n connection with the project,
ODA has offered Lo provide financial support and arrange study lours for three
rescerchers of [S] al University of East Anglia, Norwich, UK, for 3 months which
depend upor senctions by Government of India.

2. Pesceplion, performance and potential of development in Usri water-shed area
of Bihar plateau—An eco-systemic approach (ICSSR funded project)

‘The study was laken up in the waler-shed of Usri flowing through Giridih district
in sowth Bihar platean. . This study intended to explore linkages between human
ecology aml sysiem ecology in sucially and cconomically backward area with an
objective to suggest ways and means for improving upon man-eavironmenl telation-
ships In accordance with perception of the peaple inhabiting the ares and their
parlicipation.

Field work, tabulation and analysis of data were completed. Final report was
under preparalion.

3. Guidance ond Consallancy Services in Data Processing (funded by ICSSR).

Since 1988, the Sociological Rescarch Unit of [SI has undertaken a programme,
*Guidance and Consullancy Services in Data Processing™ under the auspices of Indian
Council of Social Science Research (ICSSR), New Delhi. The faculiy stall of SRU
have been providing guidance lo I'h.D. scholars from differeut Universilies in easlern
India. Services were provided Lo scholars from various universitiex of Orissa, Bihat
and Weal Bengal.

A. ICSSR Posi-doctoral Fellowship Programme

A Post-docloral Fellow of ICSSR (New Delhi), Dr. Anil Kr. Chowdhury worked
in the project of 1CSSRK, “Socio-cconomic mechanism for the survival of landless agri-
cultural labour in rice arcas of West Bengal : The case studies”, under the guidanct
of Dr. Suraj Bandyopadhyay of \be Unil. Field work, tabulalion and analysis of data
has been completed. Final roporl was under preparation.

5. Cancer Chemop, : Cancer Sereening Programme for the poor females
in the southern fringe of Caleutta (Government of West Bengal sponsored)

This i3 a collaboralive research project of Sociological Research Unil and Bio-
chomistry Research Unit, [ndian Statistical Institute at Bagha Jalin Stale General
Hospital, Bejoygarh State General Hospitsl and Moore Avenue Polyclinic sanctioned
by Government of West Bengal. Goverdment of West Bengal arranged to provide
infrastrustural facilities at the above hospilels for this purpose.
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8. Computer-bated d loguing and classifs syrtem for ant
objects and orchaeplogical ortifacts.

This wes a collaborative rescarch with the Compuler and Statistical Service
Cenlre of §SI. This project was accepled by the Governmenl of Wesl Bengal for
considerslion of financial support.

1. Study of situation assessment of presumed highrisk behaviour practiing groups
in Caleulta and other towns in Wesl Bengal.

‘This Unit and Lhe Biochemistry Rescarch Unit of ISI, collaboratively provided
cousullancy services to lhe Department of Virology, School of Tropical Medicine,
Goverent of Wesl Bengal, on the requesls made by the Govermaent of Wesl Bengal
and the World Health Organisation (WHO).

Other Research Projects :
1. Social ecology of the minority/marginal groups of easlern India.

Listing of 13 villages out of 44 having artisan groups completed. Also some
preliminary enquiries were done {n respect lo several cases.

2. Pressure from below : A study of the impact of the popalar movements in the
1940s.

To find out the data base of the Tebhaga movement in Birbhum five Lypes of
sonrce malerials, most of which so far remained untapped, were explored : (f) the
records of (he District Courts, (i) the files on FIR shelved in the relevant Police Stations,

(i) the old journals of the district, like Birbhum Barta, (iv) the organisational reporis
of the Krishak Sabha and (v) the tape-recorded interviews of the leaders and participants
in Ibe Tebhaga uprisings in Birbhum.

A report was under preparation in order to put logether (ho informalion gathered
%0 far.

3. Haldia : A study in the linkage of population and development in an lnde
complez.

Chloride Tndia was kind enough 1o supply a list of workers belonging to different

jes. These ies were considered as sirata and 20% of workers [rom each

of these categuries was selecled randoraly. 87 out of 468 employees have been surveyed

using questionnaire-schedules and personal interviews. Some key persons of different
industries in Haldia were also contacled Lo make the research fessible.

4. Agro-sociological of lechnological adaj in absi farming
of Bikar plateau region

Data collectlon and literature review being undertaken.
5
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8. Inequallty and distribution of geing in tribal soeleties : A pllot stady

Two villages of south Bengal were complete) d. Dala p
Is continuing.

8. The aged : Swdy of the contemporary conditions of the rural elderly persons
in eastern India

Field work for the pilot survey has been completed. A report based on the
exploratory survey was prepared. A lechnical report on the feasibility study relating
to the project was also prepared.

1. Application of reciproclly measure as an Indicator of balance in internatione
trade by countries and commodities

A technical paper, in collaboralion with Lhe scicatists of Statistics-M atbemalics
Division of IS, was urder preparation,

8. Agro-Soctological ezploratary Study in South Bthar plateau

Scientists of this Unil were also engaged in this inter-disciplinary research
activities. This was a collaborative research project wilh the Agricullural Science
Unit in Uhree tribal villages near Giridih town in order to explore local farmers’
indigenous knowledge, technology and rational as well as their risk mauagement and
coping strategies,

Statistical Quality Control aund Operations Research Division

Introduction

The QM and OR Division is primarily devoled 1o Professianal Work in ke field
of Quality Managemenl, Operations Research, Reliability and Sollware development
for Quality Assurance.

[t renders assistance aud expert advice (o manwfacturing industries, lakes vp
project assignments in the field of Quality, Uperations Rescarch and other relaled aieas.
The main thrust of the division is to promote and propagale SQC and olher quant-
tative techniques, helpful in enhancing quality and productivily. These are camied
ont through plant visits, organising Seminars and by organising training programmes
at the plant level from operators Lo (he lop management. Training programumes are
mostly directed luwards wotivating the work force and gelling support from the top
management in carrying out qualily activities as a routine exercise. In addilion, special
programmes on S['C, Taguchi methods, Design of Experimieuts are given from lime lo
time.

The counirywide awareness for quality systems implementation, arising out of
180 9000 Quality System requircaents has opened up a new opportunity for the division
10 us¢ ils experience in the Quality Management area.

The new activities cucrently pursued by the Division include : (f) Consolidation
of expertise available within the division in the area of TQM and 1SO 9000 Quality
Systems. (if) Initiating work for the Quality Misston project during the 8th plan
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period. (if) Design sud development of soltware for computer alded quality control,
computer aided open learning sysiem for qualily related topics and (i) Equipping all
SQC and OR Units wilk personal computers, and other peripherials Like lassr printers
e,

UNIDO has approached ISI lo draw up a plan for Lraining in Quality M anagement.
The praposal has been submitted 1o the Government of India for approval. The
Division conlimed liaison with various academic and technical institutions, socielies,
productivity councils aod prolessional bodies.

Service

Duriog Lbe period wnder review 20 plants joined the SQC service, about $0
lechnical reports were sent to faclories and 6 factories discontinued. A total of 95
factories look consullative services as on March 1692,

Projects involving SQC and OR methods were carried oul in various organisalions
fnvolving various types of problems. Some of the areas of work are, compuler apphi-
cation in Quality Manageinenl, geueral purpose computer software on simple statistical
tools, design amd analysis of minute experimenls, an uility packagc for disescreen
managemenl, oplimal control of conds li for tel ion cables,
sampling scheme for carrier detonatar, evaluation ol outgoing qualily and development
of system of control for loils, conlrol of cabinet shrinkage in PU foam process, energy
conservation fo plant.

Bducation and Training

There was a long fell need by Lhe SQC aud OR Division Lo give a struclured
approach lo Lhe Iraining of the Specialist Development Programme Fellows. A cenlro
for Specialist Develop was set up at Bangal A lwo weeks' addilional inputs
programme to SDPs' was organised al Bangalore during Seplember 1991.

In plant \raining programmes for Execulives, lechnologists and olker production
personnel iucluding operalors were coulinued during the period under review, The
training programmes [or Vendors of BHEL at various centres conlinued.

During the period under review. 1605 managers and technologists were trained in
various inplant, general and other courses, 34 Irainees undergoing M.Tech. in Quality,
Reliability and Operalions Research, 95 trainees underwent professional training in
SQC and OR at Post Graduate level and in part time courses in Calcutla, Bombay,
Delhi, Madras and Bangalore. [n all, the Division organised 79 Ioplant Courses, 13
General Courses and 8 Other Courses at different places in India during lhe year.

Research

During the period 14 papers were published, 24 sent for publication, 85 manuals
and technical reports elo, prepared by the specialists of the division. Some of the
areas of work were : Bayesian three decision acceplance sampling plans, continuous
umplmg plans, sampling plan undor stratified random sampling schemes for inprocess

Fuzzy goal prog in sampling, Oplimum invesiment
in Drilling, appronmauons of douhly non-central Z distribution, strongly balanced
unifornt measurement design, Life Lesting oxperimenl and mibule analysis, patametris




INDIAN STATISTIOAL INSTITUTE

design and global oplimisation, (imless problem, optimization of fuel injection system,
Linear complimentarily problem with N and No matrices, characlerisstion of P-matrices,
optimum sllocation of parallel-series and series-parallel systems, oplimisation of
bicriteria quasiconcave [unction, control of rotor-stator gap.

Software Development Team

A Software Development Team (SDT) has been set up &t Caleulis to persue the
possibilily of developing software for statistical process control, Quality System and
olher Quality related methodologics. The programme to develop computer alds for
1SO 9000 Quality Systems has been launched.

Promotional Activities

The specialists from the Division delivered 303 lectures, lalks elc., lo variou
inslitutions and organisalions. The Division also arranged 55 seminars and the
specialists from various units atlended 33 seminars, Introductory visits were paid to
81 factories. 16 surveys and pilot projects were carried oul and 85 reports sen.

Quality Mission 19921397 Project

Though over 80,000 managers and engiuecrs have been trained by Q) and OR
Division in the shorl term and specialised courses, there has nol been much noticeable
impact on our economic growth or exporls simply because of lack of sufficient incentives
or pressares on the part of our managemenis Lo seek compelilive sirength and quantum
jump improvement in the business operations and the services. However, the benefits
have accrued over the years Lo the limited *{slands of excellence’ from the expertise of
the qualily specialisls of the Institute.

With the new industrial policy of the Government and the liberalication, globali-
sation of Indian irade and industries, there has been justifiable thrust on qualily and
productivity in the Indian industries. To meel such increa<ed demand of Irained
quality man power, QM and OR Division proposed the Quality Micsion 19921997
project as a parl of the Mih Five Year Plan activitfes. This project has been welcomed
by the Government and the first year of this project namely §992-93 will tay Ihe necescary
infrastructural foundations and approach for he rest of the project. [n this project
it is planned o train over a lakh of executives in industries.

The project will be led by the Project Leader with the advice of a Commitiee of
Advisers comprising of Lhe senior faculty of QM and OR Division. The [mplementa-
tion Commiltes chaired by the Director and convened by the Project Leader will plan,
implsment and monilor the project.

Sinca the present sirength of the QM and OR Division will be inadequate to
launch such & laudable programme, along with the exisling presure on TQM and IS0
9000 implementalion exeroises, it was decided that 60 to 80 project linked appointmentx
will be made in different levels as trainers. Recruitment of these project linked personnel,
orientation Iraining for these p | and subseq of training
programmes for executives in the arcas of TQA and ISO 9000 quality syslems have
to-be specified,. planned and oxecuted.

60
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Bosldes above, keoping in view the Birth Centenary of Professor P. C.
Mehalanobis in the coming yesr, the Division has giready started {t's work to organiss
an Indo-US-Japan conference during {1—14 January, 1993. Competitiveness in world
markels i« an esseniial eloment of nalional economic development, Focussing on
advanced materials and parls this confe will foster
and collaboration smong scienlists and engineers from India, Japan and Nonh
America in the fields of engincering design, computational approaches in dlesign, stalis-
tical design and avalysis, reliability and quality control. The preliminary work
regarding (his conference including Ihe selection of papers for inclusion jn the
proceedings of the conference to be published in US.A. by ELSEVIER was nnderlaken
during this vear.

1 4

Library, Documentation and Information Scicnces Division
Documentation Research and Troining Cenire (DRTC), Bangalore

1. Objectives and Programmes of Activity :

Objectives :  The Documentation Research and Training Cenlre was established
as an integral parl of 1he Indian Statistical nstilute in 1962. The primary objectives
of DRTC are :

{a) To coniribule the development of the different branches of the discipline
“[nformation Sciences” including “Documentation™ and “Librarv Science”, by
carrying out, guiding and supporting research aud developmenl aclivilies in the
concerned fields, aiming at developing experlise and excellence in (he different hranches
of Information Sciences.

() To help developmenl of “[nformalion Cenires including Libraries,
Documentation Cenires, Dala Centres, Information Clearing Houses, fnformation
Analysis and Consoliation Centres, Archives etc. by offering axlusory tcmtcs in
designing specific develop plans ; professianal lools: prof
ie¢thodls and procedures ; information service products ele. as a parlicular snlnahon
warranls il and admils of, specially in response lo specific formal requests.

(¢) To disseminale resulls of research, information, analysis and consolidation,
advisory services, and of compilations in the dilerent branches of “information
Sciences” including "'Dacumentation” and “Library Science” through publications
and exlension services, as the case may be.

(@ To develop manpower equipped with appropmu pm[esslonal knowledge,
understanding and skills that is capahle of parlicipaling and effiectively in
(ke (i) Manag i.c. design, develop isalion, impl i ti
control, evalualion, etc. of information service sysun» eemrcc prograuis and propcls
() In the advanced teaching and research in the field of “Information Sciences”
including "Documentation” and “Libracy Scicnce” by conducling appropriate profes-
sjonal edusational and training programmes.

[}
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{e} To help professionslly educated and \rained persons.in finding appropriate
job opportunilies after ful completion of the courses conduoted by DRTC by
establishing contacl between them and the prospective employers.

(f) To ensure aml promote the professional advancement of the educated and
Irained wany by organising and conduoling contlnuing educationgl and Leainiog
prog on professional topics and discigli

() To ensure snd promote the professional advancement of the members of
the DRTC Faculty by providing llem opporiunlties (i) 1o participate with responsi-
bility in each and every programme of activities of DRTC, and (i) to participate in
the professional ad progeam o o Y
regionally or locally, by agencies other than DRTC.

3\

Programmes of Activities:
To achieve the objectives as mentioned above, the activities of DRTC have been
organited inla several programmes, such as the following :
(a) Research Programme ;
(%) Advisory service Programme ;
{©) (i) Exlension Programme ;
(i) Publication Programme ;

(d) Educalional and Training Programme ;

{e) Employment Information Prog
() Continving Educalional and Trainiog Programme ; and

(§) Facully Development Programme.

Each of these programmes corresponds to each of the objectives as mentioned
earlier,

2. Tralning in Documentation and Information Science

Course leading to "ADIS" Award :

Under its Educalion and Training Programme, DRTC conducls a course of
%-month duration lealing ta the sward “Assaciateship in Dotumentation and
[oformation Science™ (ADIS). 'This award is recognized by the Govi. of India as
equivalen! to 3 Master's Degree in Information Scieuce, Normally, the entry quali-
fication for ADIS course is a Post-graduate Degree in"Library and Information Science™
(BLIS or ils equivalent). Nol more than ten studenls are admilted in each academic
seasion of 24-month duration. This is to avoid the problems of unemployment and
under employment in the field of Secondary [nformgligo Work and Service in India,

]
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Admission Is based on Morlt as detormined by an All Indig Admission Test and
Interview. Applicants are selected for the admission test on the basis of their
respective porformances in their highest academic professionsl courses. There were
¢ight students selected for the scademic session 1989-91 (24-months), They appearod
st the final in 1990 alter leting Lheir formal residential part of the
course of 12 months,

P

Alter thal, they were engaged in Lheie respective guitled rescarch projecis. They
submitted their dissertations in August 1991, The resulty of their course performances
were declared in Seplember 1991, All of them were declared pasced. Seven students
obtained First Class and one student got Second Clase. Of the 8 siuddents, twa were
women and six were men,

For the academic session 1990-92 (24 monthy), six students were admilted. They
joined the course on 1 September 1990, Al the six sindents campleted their formal
residential part of \he course in August 1991, All of them appeared in the fingl
examination held in 1991. They are now engaged in Iheir respective guided research
projecis. They have (o submil their rexpective disseratations by August 1992 The
list of the studenis of 199092 batch was furnished in (he DRTC Annual Report for
1990-91.

The academic session, 1491-1393 (24 months) commenced on 1 September 1991
There were ¢ight students selecled for ‘this session. Al the eight studenls joined the
course and 7 students are still cominuing with it All of them were men.  One student
discontioued in December 1391

Short Term Course on Compulerized Information Work and Service.

Under the sponsorship of the National Information System for Science sand
Technology (NISSAT) forming parl of the Department of Science and Industrial
Research (DSIR), Goverament of India, New Delhii, DRTC has been conductiog a
six-week course ot “Computer Applicalions lo Library and [nformation Work™ since
1888. This is considered Lo be au externally funded projecl. Norwially, lwo such
courses are conducted during each financial year. During the period April 1991 to
March 1992, 1wo courses ie. 10th and {1th series, were conduclerl. The candidates
seeking adinission (o the shorl term course s required lo be a person carrying out
professional information work and service in some information centre.  According to
the stipulation of the sponsoring agency, such a candidate has 1o pay Ihe course fee
of Rs. 3000/- for B week cowrss.

10th Course, 1681

The 0th eourse was conducted during the period 12 June to 28 July 1981, Fiftosn
candidates were selected for 1he course. All the candidates completed the course by
meeling all the requirements.

{1th Course, 1992

The 11th Courst was eonducted from. 20 January to 28 February 1962, Seventeen

candidates attended the seme,
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Educational Study Tour by ADIS Students, 1880-92 and 1991-83

The students of the ADIS Course 1980-92 end 1994-93 sessions went lor their
educational tour to Madras. [t was primarily arranged for them (o attend the 37th
Al Indig Library Conference held at 1T, Madras during December 47, 1991, The
theme of the Conference was “Nalionsl !aformation Policies and Programmes”,
Prof. M. A. Gopinath conducted the tour.

3. Research Activities :

‘The main areas of research in which the different members of the DRTC Faculty
were engaged during the period of the report (19M-92) sre furnished below :

(i) The preparation of a AManual for the Construction of a Classaurns;

() The designing of & “Classaurus for the Depth Indexing of micro subjects
going with the base™, “Agricullure and related Sciences and Technologies”.

{itl) 'The rdemonsiration of ihe use af the above mentioned classaurus;

{iv} 'The application of Ihe "Colon Classification, ED 7", for the purpose of
(a) arranging d , and for (b) d jon work and service ;

{t) The designing of a “Multi-Access Thessurus” ;

(i) The study of the varieties of “Thesaurus-Structure/Formals” from (he
point of view of their impacts on information retrieval.

(vii) The sindy of various methods of knowledge represtniation, suck as,
semantic nets, Irames, and predicate calentus; and of their relaled fealwres to ascertain
their co-relation wilh Lhe classificatory language of colon classificalion ;

(vill) ‘The designing and develup of nolational Depth Classification Schemes,
Thesguri and Classauri for the depth indexing of micro subjecls going with various
recognized disciplines ;

{iz) The application of the “Modern Scientific Management Techniques” 1o
the Planning and Management of Information Systems, Centres and Services:

(z) 'Ihe study of the methudlologies of information analysis aod consolidation ;

(zi) The preparation of a State-of-the art report on Performaace Siandards
in the field of Secondary Information work and Service ;

(zit) The development of hibliometric measures for evaluating the use of library
and information services ;

(zil) The preparation of guidelines for developiog sofiware and application
packages for house keeping operations of information centres, such es, circulalion
conlrol, serial conlrol, and acquisition control ;

(stv) The lop! of & d p plenning model for
Information Ceatres;
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(zv) Restructuring of curriculs and syllabi spesially for \he advanced courses
on "[nformation Sclence” including *‘Documeniation” and "Library Science™ with
8 view lo accommodale essenlisl conlents perisining to the ust of 1he machines
and equipment which are all resulls of advances in informalion lechnologies.

(-iv) The development of a computerized Tulorial for CDS/ISIS (Mini-Miero
Version).

Central Library (Caleuita)

The institute maiotains a Central Library at Caleutts. Wilh the addition of
1720 books and 35 new journals to the stock, the total collection of the Library rose to
1,904,132

Acquisition Unit : ‘The Unfl accessioned 1720 books during the peried under
reporl, oul of which 1503 were purchased, 205 received as gilt and 12 were received on
exchange basie. Tt also acquired 390 books for the Statistical Workers' Circulaling
Library.

Pertodicals Unit : The Unil received 1,316 periodicals out of which 244 were
received as gilt, 592 againsi subscription and 480 on exchange arrangement with national
and international organizations. The Unit also acquired 35 new journals. {3 journals
were subscribed under NBHM grant. [t aceessioned 2603 journals and compleled (he
technical processing of 2009 journals,

Circulation and Stack Maintenance Unit : The Unil issved 54,138 books and
journals Lo the users on loan and refereuce. The total membership of the Library was
2197 (after the inivoduction of New Library Rules from May 2, 1988} out of which {57
memberships were withdrawn, The lolal membership includes ISI, siaB, research
scholars, project assistants, B.Stat. & M Siat. students, ISEC trainees elc. as well as
outside students and inslitule members, 572 readers were given special permission
10 us¢ 1he Library lor a short period. 48 books and jouruals were borrowed from ather
libraries and 20 books and journals were Joaned 1o other libraries under the interlibrary
loan arrangement.

Reports & Records Unit : The Unil accessioned 475 filles and processed 208
titles, 1452 titles were issned Lo the borrowers during the period.

Cirealating Libiary :  The Workers' Circulaling Library acquired 390 new litles
bringing the tolal collection Lo 34,721. It issued 24,574 books to the members.

Technical Processing Unit: The Unit classified 998 books and catalogued
1142 books,

Documeniation Unit : The Unit has lsunched Current Conlents List Services
o the following group of subjects :

{a) Statistics and Mathematics

(%) Blectronics and Computer Scisnce

{c) Geology and Earth Sciences and

(d) Lifo Scionces and Anthropology.
[ ]
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Reprography and Photography Unit : The Unll provided 7,42,350 xerox printa
fur the users during the period under reporl.

395 Irames of photographs of diflerent natures, 4,384 prints of pholographic
enlargements, 50 frames of leclure slides were made during the period under report.

Bangalore Centre Library

Book Acquisition : During \he sbove period 350 books were added to the
library by purchase. 30 books were received gralis.

Stock position : The total slock position as on 3tst March 1992 is a9 lollows :

Books—11,958 ; Books on gralis—863; Bound volumes of periodicals—4.980 ;
Nuwnber of periodical titles substribed—271; Number of periodicals reccived
gratis—26.

Technical Processing :  About 750 books were classified and catalogued during
the year. Nearly 3,750 calalogue cards were filed.

Cireulation Statisties : During the year, library facililies were enjoyed by
160 readers, 100 of them availed the lending facilities. G visiting Prolessors (rom diflerent
Unils of ISI were also provided wilh the lending facilities. A tolal of about (1,000,
beoks and periodicals (including loose issues) were circulaled by the libiary, The
inhouse use of books and periodicale were around 30,000 About 203 inter iibrary
loan ransactions were registered.

The membership includes IS! Stafl, Research Scholars, Project Assistants, M.Siat.
Students, M.Tech. Students, SDP’ Fellows, D.R.T.C. Siudents, Trainees of D.R.T.C.
Short-lerm computer course elc.

Inter-Library Loan Service : Users of the Library availed of the Inter-Library
loan facilities from the local libraries in Bangalore like [ndian lasiiute of Science,
Tata Institule of Fundamenial Research, Indian fustitute of Managenient and ritish
Library. Similarly, tke library exiended inter-library loan facilities 1o [ndian Institute
of Science and Tata Institute of Fundanienial Research, Bangalore.

Reprographic Service : The library provided 2,99.210 xerax copies to the users
during the academic year 1991-1992.

Documentation Service : The following publications were brought out regularly
from the library :

{. Bimonihly additions list of books,
2. Monthly list of current periodicals,

3. Current contenis of journals,

Delhi Centre Library

Acquisition :  Due to budgel constrainls, only 149 new books could be purchased
and added lo the stock, [Received 257 publications as gilt from various sources sod
agencies. 514 sets of loose issues of periodicals July bound bas been added to the
stock, thus raising the stock to 30,484 volumes. 40 publicalions were also grocured

68



SIXTIBTH ANNUAL REPORT : 1891.62

by 1he acquisilion section for personal use of the sludents and researchers of the [nstitute,
Ahout 175 Technical reports/Discussion Papers/Reprints et¢. were received during the
period fromi different Inslilutions of India aud abroad. Standing order for the series
“Lectures ou Mathematics and Physics (TIFR)" were renewed during the period.

Periodicals : 248 litles of journals, both Foreign as well a3 Indian were subs-
cribed during lhe vear. In addition 28 vitles of journals were received as complimentary
and againsl exchange progeainmie. 514 sets of loose issues of journals duly bound were
added Lo the stock. Some new titles of the journals were subscribed for the first time
during the period while some ohier litles were discontinued. [n addition following
publications were donated by ISI, faculty members :

{l) Pramana.
(I Tndian journal of History of Science.
{Ill) Proceedings of the Indian Academy of Sciences,
(T} Probability Theory and relaled fields,
(V) Indian journal of Pure aud Applied Mathematics,
(V) Journal of Theoretical Probability.
Cireulation :  During lhe period April 1, 1994 10 March 31, 1992, 144 members
availed the lending lacilities as p t members. Approximately 10,659 publi
were circulated during Lhe period among ils members. Under the inter-library program,

aboul 10t publications were lent oul 1o the neighbouring Institutes and libraries and
34 publications were borrowed from them for use by Deli Centre Library members.

Reprographic Services : 29,507 photocopies were made during the period on the
request of users of library. Reprographic facilities have also been provided to
reszarchers of other [nstitutes on a nominal paywent of Rs. 0.50p. per page.

Other Activities : Like every year Ihis year too Library Trainees with

remuseralion were appoiuled, Al the end of their Lraining, cach rainee way given an
experience cetlificale.

3. EXTERNALLY FUNDED PROJECTS
(A) On going Projects :
Applied Statlstics, Surveys and Computing Division
Computer Science Unit

{) Name uf the Project : Dillerential Impact of Modern Rice Cullivation.
Chairman : Professor N. Bhattacharyya.
Project Co-ordingtor : Mrs. Rama Chowdhury.
Punded By : Rockefellsr Poundation,
[



w

(i)

0]

(u

INDIAN STATISTIOAL INSTTTUTE
Name of the Project : Pish Farmer's Development Agency Survey.
Nams of the Project Leader : Professor Shibdes Bandopadhyay.
Funded By : Dep of Fisheries, G of West Bengal,

Blomatry Research Dnit

Namo of 1ho Project : Determination of Survival, Growth and reproduction
rates of fresh water [ndian carps with particular reference to Bundh-bred,
Hatchery and Riverine Sourees.

Name of the Project Leader : Dr. T. K. Basu.
Punded By : Di of Fisheries, G of West Bengal.

Physleal and Earth Sclences Divislon
Electronics Unit

Name of the Project : Integral transforms, integral equations and spplications.
Name of the Project Leader : Dr. B, N. Mondal.
Punded By : CSIR, New Delhi.

Electronic and Communication Sciences Unit
Name of the Project : Pilth generalion computer system and knowledge
based computing system (FGCS/KBCS).
Name of the Project Leader : Professor D. Dulla Majumder.
Funded By : Department of Electronics, Governmenl of Indla and UNDP.

Name of the Project : Monsoon through boundary layer experiment
{MONTBLEX)

Name of the Project Leader : Professor J. Das.
Chief Adviser : Professor D. Dulta Majumder.
Funded By : Department of Sciencs and Technology, Government of indig.

Name of the Project : Procedures for speciral cheraclerization that has
physical moaning.

Chief Investigator : Dr. §. K. Parui.
Chief Adviser : Professor D. Dutta Majumder.

Punded By : Defencs Electronics  Appli Laboratory, (DEAL),
Dehradun, Ministry of Defonce.
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Blological Sclences Division
Agriculfure Sciences Unit
Name of the Project : Agroecological studies data collection and tabulati

work in the sampled village of Giridih Districl.
Name of the Project Leader : Dr. Dipak Kumar Bagehii.
Funded By : 1.CSSR.
Name of the Project : Rain fed farming.
Name of the Project Leader : Dr. A, Maiti.
Funded By : H.F.C.L. sud ODA (U.K.)

Biochemistry Unit
Name of the Project : Cytoloxicity of heavy metal.
Namo of the Project Leader : Dr. (Mrs) C. Duttagupla.
Punded By : CSIR.
Soclal Sciences Division

Prychometric Research and Services Unit
Name of the Project : Altainment of primary students at the end of class IV.
Nawe of the Project Leader : Dr. S. Guha Ray.
Funded By : SCERT, Goverament of West Bengal.

Name of the Project : Social impact study on mass lileracy programme in
Midnapore Districl.

Name of the Project Leader : Dr. S. Guba Roy.

Punded By : Rabindra Bharati University, Calenlia.
Name of the Project : Study on man-power managemenl.
Name of (he Project Leader : Dr. D. Dulla Roy.

Funded By : Eden Hospital, Calcutta Medical College, Government of
Wesl Bengal.

Soctology Uuit
Name of the Project : Evaluation of rainfed farming project.

Namo of the Project Leaders : Dr. Suraj Bandopadhyay, Dr. D. K. Bagehi
and Dr. A. Maity.

Punded By : Overseas Develop Admi ion (ODA), G of
UK. and Hindusthan Fertilizer Company Limited. (HFCL).

Name of Lthe Project : Perception, performance and polential of development
in Usri watershed area of Bihar plateau—an ecosystemic approach.

Name of the Project Leaders : Dr. A, Maity and Dr. D. K. Bagehi.
Funded By : 1.CSS.R., New Dolbi.
9
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{zvif)  Name of the Project: Guidance and Consultancy Services in Data Processing.
Name of the Project Leader :  Dr. P. Chakraborty.
Funded By : 1.CSS.R., New Delhi.

{zvfl) Name of the Project : Cancer chemoprevention : Cancer screening programme
for the poor females in the Southern fringes ol Calcutta.

Name of the Project Leaders :  Dr. Suraj Bandopadhyay and Dr. (Mn)
Chandralekha Duttagupta.
Funded By : Government of West Bengal.

(riz) Name of the Project : Computer based docnmentation, catdoguing and
classification system for arl objecix and archaeological artifacts.

Name of the Project Leaders : Dr. Suraj Bandopadhysy and Dr. Aditya
Bagchi.

Funded By :  Government of West Bengal.
(zz) Name of the Project : Study of sitvation assessment of presumed highrisk
behaviour practicing groups in Caleutta and alher Lowns in West Bengal.
Name of (he Project Leader : Dr. Suraj Bandopadhyay.
Funded By : Requested by School of Trapical Medicine, Government of
West Bengal.

Tibsary. Documentation and Information Sciences Division

DRTC (Bongalore)

(zzi) Name of the Project : Short term Iraining programme of compuler applications
10 library and information work.

Name of the Projecl Leader : Professor M. A. Gopinath.
Funded By : National Information systems for science and Technology,
(NISSAT) CSIR.

(B) Completed Projects :

Physical and Earth Sciences Division

Electronics Unlt

() Name of the Project : On some problems In the livearised theory of water
waves.

Name of the Project Leader : Dr. B. N. Mondal.

Punded By : Third world academy of sciences International Centre for
Theorstical Physics, Triesls.
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Blectronios and Communication Sciences
(i) Name of the Project : Sysiems and Algorithm for paltern Recognition and
Shape Analysis for object of Defence Inleresi.
Name of the Project Leader : Prolessor D. Dulta Majumder.
Funded By : Defence Blecironics Applications Laboratory, (DEAL),
Dehradun, Ministry of Defence.
Socta) Sclences Division
Soctological Research Unit

() Name of the Project : Social-economic mechanism for the survival of landless
agricullural labour fn rice areas of Wesl Bengal : Two cast studies,

Name ol the Project Leader : Dr. Sursj Bandopadhysy.
Punded By : LCSSA., New Delli.
4. SYMPOSIA, SEMINARS, LECTURES AND CONFERENCES

Among different Cooferences, Symposia, Seminars, Workshop and Lectures
organised by Lhe [nstitute during the year 1991-02 mention may be made of ihe
following :

Symposia, Conferences, Workshop etc.

A winter Conference on Linear Algebra and Linear Models was beld during
23-24 December, 1991 al Caleuita under auspices of the Theoretical Statistics and
Mathematics (Stat-Math) Division, Caleulla.

A “Relresher Course in Stalistics” was organised by Dr. T. J. Rao and Dr.
G. M. Saba, Stat-Math-Division, Calentta during 2—20 December, 1991 Under the
Sponsorsip of UGC.

A Symposizm on “Quality of scientific journals in India" was orgauised by
Professor B. L. S. Prakasa Rao, Stal-Math Division, Delhi on 8 April 1991 wilh the
presence of hfty parlicipants al Indian National Science Academy, New Dethi.

A Conference on ‘Stochastic Differential Equations” was organised in June '8
jointly by I[ndian Institute of Science and State-Math Division, 1S, Bangalore.
Professor S. Ramasub (181, Bangalore), Professor K. R. Parth by (181,

Delhi), Professor V. S. Borkar and Professor N. Mukunda {both from I. 1. S¢. Bangalore)
discussed on Lhe subject.

A Couterence on “Harmonic Analysis” was organised in March ‘2 under the
joint sponsorship of Indian Academy of Sciences and Stal-Math Division, Bangelore
with the participation of Professor Alladi Sitaram, Prolessor Gadadhar Misra, Professor
V. 8. Sundar (all rom 181, Rongalore) and Vittol Rao (1.1Sc. Bangalore),

A Symposia un "Certain aspects of Linear Cellulor Automale and applications”
was orgenised by Professor Pabitra Pal Chowdhury of Applied Statistics, Surveys and
Computing Division on {1 July ' at Institute of Mathematioal Sciences.
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A winler achool on “use of statistical soliware" was organised 8\ Computer Sclence
Unit, 181, Calcutta by Shri Debasis Sengupla during 8-26 December 'H.

A Conference on “On optimality of the Horvitz-Thompson estimator & Markov
process model” was organised by Professor A. K. Adhikary, ISI, Calcutta st the Indian
Science Congress held sl Boroda during 3-8 June '92,

A Conference on *Diurnal varistion in blood pressure” was organised by Professor
T. Krishnan, ISI, Calculla at the X Annusl Conference of Lhe Indisn Saciely for
Medical Statistics held in New Delhi during 26-28 December '9f.

A Confereace on “Additive Cellular Automata and Linesrily' was organised
jointly by Professor Pabitra Pal Chowdhury and R. Barus, IS, Celcults al 1he National
Seminér on theorelicul compuler science held in Madras during 4-6 July ‘M.

An internntional workshop on “Recenl Trends in speech, music and allled signal
processing” was held al IST, Delhi during 911 December 31,

A joint workshop on “Parallel processing” was arranged by NCKBC, [SI and
C-DAC, Pune at the Calcuita Nodal Centre during 24-25, October ‘9.

Seminar of the Technical Session 111 {Ecosystem and Enviroment and Problem
srea Management) on “Science and Technology for the development of West Bengal”
was held at Electronics and Communicstion Science Unil, ISI, Caleuta on 14
November '92.

Tth Conference ou "Economic Theory and Relsted Quantilive Methods™ was
organised by Professor Dilip AMukherjee at [SI, Delhi during January '92.

A Semriner on “Comumon Articulatory Disorders in school going children™ was
conducted hy Dr. Alokananda Mitter of Linguistics Research Unil, ISI, Calcutto on
9 December "92.

A Seminar on “The slory of North Kolkata dialect and Kolkala standard" was
organissed by Debaprasad Bandopadhyay of Linguistic Resesrch Unit, ISI, Calcutta
on 3{ Januery ‘02,

A Seminar on "Koslig Methodology for Evalution of speech sounds with special
reference 1o Lesring-impaired children” was arranged by Mrs. Monsumi M ajumder
of Linguistic Research Unjt, ISI, Calcutta on 24 February '92.

A Workshop on “Behaviour Modification” was organised by Psychometry
Research Unit, IS, Celeutta dunng 11-13 November '#. Dr. V. Ganesan, Reader in
Psychology, Bharsthiar Uni Coimb was ilvited as resource person
of the Workshop.

A Workshop on “stafl development programme” was held at Calcutta duriog
24-23 Mey '01.  About 40 sl members perticipeted in the Workshop.

A Workshop on “TQM and ISO 9000 standards” was organised a\ Bangalore.
About 25 senior members took part in the Workshop,
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