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Part L Teaching, Training, Research, Projects and Puhlicad)

1. TEACHING AND TRAINING
A brief scoount of teaching and training activikies of the Imatitute is
given below :

Degree and Training Courses
During the period under review, 7068 candidstes applied for admission and
were called for written selection tests for the courses offered by the Institute viz.,
B.Stat. (Hons.), M.Stat. (M-stresm and S-stream), M.Tech. in Computer Scieace,
One year Post-Graduate Diploma in SQC and OR, 2-year part-time Post-Graduste
Diploma in SQC and OR (Bombay and Madras), Research Pellowships in Statistics,
Mathematics, E ics, El s, Ei fcs and ication Seiences,
Physics and Geology, One-year Evening Course in Statistical Methods and Applica-
tons and the Couree on Operation of Automatic Dats Processing Equipment.
Admiasion tests were conducted st 12 centres all over the country. A total of 3913
did ppeared for the admission tests and a total of 379 candidates were called
for interviewa for final selection for admission to various courses during the academic
seasion 1986-86.

There were two foreign applicants who applied directly for admission to our
courses. The candidates were given special admiscion tests condueted through the
Indian High Commission or Embassies at France and Ghans. They did not, however,
qualify for admission.

Two separate sectiona for the M.Stat. Courss, lst year, were started in Calcotta
in 1985-88 for those having Mathematics and Statistics respectively as the main
subject in the Bachelor's degree.

The annual examinations for B.Stas. and M.Stat. courses were held in May/
June 1085. The 1985-86 academic session commenced on 8 July 1985.

Onoe hundred thirty three candidates received their degreea and diplomes at
the Twentioth Convocation of the Institute held on 10 December 1985. One hundred
thirty one candidates who passed various regular courses of varying durstion (one
year or less) received the certificates during the year. Three candidates of the Insi-
tute were awarded the Ph.D. degree of the Indian Statistical Institute. Seven Ph.D.
theees ware submitted to the Institutefother universities during the period.
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The One-yoar certificate conrse on Operation of Automatio Data Processing
Equipment was upgraded to two years and the course ocontent was revised. The
oourse title was changed to certificate and diploma courses on Operation snd Pro-
gramming of Automatio Data Processing Equipment. Thia decision of the Council
is being given effect to from $he academic year 1088-87.

Three UNDP follows from Sierrs Leone have undergone special training courses
for 10 months during the period. Three Afghan UNDP fellows had undergone &
short orientation oourse in Demography and Sampling. One UNDP fellow from
Nigeria undertook research work in Statistics during the period from March 1985
to February 1986,

Theee treinees in Engineering from Bansrsa Hindu University and two trainees
from Jadavpur University recelved six-week practical training in the Electronics
and Communication Sciences Unit snd the Electronics Unit.

The number of candidates sdmitied to the different degres, diploms sad train-
ing ocourses during 1084-85 and 1935-85 and the results of the examinstions
held during the period are given in the following pages.

I fonal Statistical Education Centre (ISEC), Cal

The centre was opened in 1950 and is operated jointly by the Internationsl
Statistical Institute and the Indisn Statistical Instilute, under the suspices of the
UNESCO and the Government of Indis. The Centre provides training in Theoretical
and Applied Statistics st various level to select participants from the countries in
the Middle-Eaat, South and South-East Asis, the Far Esst and from the Common-
wealth countries in Africa.

The Centre fanctions under & joint Board of Directors. Directors represent
International Statistical Institute, Indian Statistical Institute and the Government
of India. Professor P. C. Mahalenobis was the Chairman of the Board of Directors
aincs its inception in 1950 until his death in 1978. Since then Professor C. R. Rao
hag been the Chairmen of the Board,

Major training programme of the Centre is o 10-month Regular Course. In
addition, Speciel Courses of varying duration are also organised. Fucilities exist
for ressarch work and advanced atudy by eenior visiting statisticisns from abroad.
Sinos incaption, the Centre has provided trainng to 1031 trainees from 52 countries.

Theo last convocation was held in 1983 at the end of 36th term. During 1083-84,
the process of replacing the Certificate of Morit by a Diploms started. Approval
was obtained at the end of 38th term and the Cortificate of Merit was renamed ns
Statistical Training Diploms. Twenty-seven trainees, from 18 countries, of the 37th
torm and 37 trainess, from 13 countries, of the 38th term received Statistical Training
Diploma,
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NUMBER OF BTUDENTS ADMITTED AND PASSING IN DIFFERENT COURSES

No. of riudents
1984-85 1985-88 Number
- - pased
Courser Eorolled Asin  Enrollld Asin  Appostod in annual
Nov. '8 Nov.'85 atthe emm.in
anoual 1085
oxam. in
1083
U} &) 8] @ * % [t}
1. Courses leading to a
Deree in Statintica :
L1 Rachelar of Statisticn wilh
Honours {B.8tat. {Hona.) )
Iat year 2 M 3 1 12 12
2nd year 12 14 12 12 u 11
3rd yoar n 12 12 I 1
1.2 Maator of Statistica (M.5tat.)
1t yoar 27 2% 81 30 " 14
2nd yoar 28+ 20 0 20 2 n
13 Junior and Sanior
Rescarch Rellows. Visiting 80 3 U+ n - -

Fellows/Reacarch Ausociales
2. Specialierd Conraes v | pplied
Statiatice leading to Diplomas
21 Statistical Quality Control
sod Operations Rescarch {One-year) 26 18 " jt] 1 u
3. Courtes in Stutintics for persons
in Enployment (Jointly with €.8.0.)
3.1 Junior Cettificate Courve in Statintics 16 18 1 n ) 18
3.2 Indian Statisiical Sorvice Probationers'
ini A

Training Course u 30 30 1] 4
4. Erening Courae
4.1 Statistiral Metlinde
and Applications (One-yoar)
cutta 50 20 3 2% 18 164
Dolhi —_ — - - - I+
42 Two-yoar Post-graduate
Diploma in Statistical
Quality Control and
Oporations Research
(Bombay and Madras)
Bombay—1st year + Led 3 8 Aad -
5 5 ‘e ++ 5 4
7 13 19 19 n 13
yoor 13 2 13 1 2 n
4.8 Six-month Evening Course
in Statistical Quality Control
(Bangalore and Hyderabarlj
Bangalore : July-Dec. 1984 2% [ - - ] 7
Jan.-Juna 1985 15 15 - - [} 4
Bydorabad : July-Dec. 1984 0 g - - - -
Jan.Juoo 1085 % «u - - 7 8
5. Blectronic Computer Covrses
51 M.Toch. in Computor Scionce :
1at year 18 18 13 bt ] 10 16
2ad year jt] 18 13 13 17 16
5.2 W.Tel.. by dissortation — - — - - 5
6.3 Intonsivo Courso on Progrom:
ming and Applications * % » ) 7 %
5.4 Courss on Operation of Automatic
Dats Processing Equipment ] [ 13 13 8 8
8. Amociatesliip in Documontation
and Infoninativn Scioncs 8 8 L] 9 Aad el
Tatal 831 H6 EY 364 208 a2l

Nots : Blank spacen in some cols. abovo indicais that the normponding figurcs are nal reaily availsbls,
'Im{uhng numbor conlinuing from proviow
*+no wtudonts was nedmitied in [UB4.85 (14t yoar) lnd 1086 86 {2nd your)
+++Toaults of batohos 1876-80, 1070.81, 1080-82 and 1961-83.
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A total of 63 candidates from 23 different countries wers recommended by
pective National Selection Committees for admission to the Regular Course, of
them 33 were offered sdmission and 32 from 17 countries joined. Twenty-three
trainoss ware supported by fellowships swarded by the Government of India ander
the Technical Cooperation Scheme of the Colombo Plan, Special Commonwealth
Afriean Amgstance Plan, and Indian Technical and Economio Cooperation Scheme,
Remaining 9 trainees received eupport from agencies of the United Nations, respective
employers and governments,

Five trainees from 3 countries were offered admission to Special Courses during
1886-86. Four trainees from 2 countries, who had complated the 38th term of the
Rogular Course, joined. Two of them continued receiving fellowship awarded by
Government of Indis and the other 2 from Commonwealth Fund for Technical Co-
operation.

A micro-computer acquired during this year with financial astistance from the
International Statistical Institute, th> Tndian Statistical Institute, and the Applied
Probability Trost has been used for training, particularly, thoee who specialized in
Data Processing.

Forty-one staff membere of the Indian Statistical Institute et Calcutts and
43 Statistical Officers of the Government of India participated in teaching during
the year. In addition, there were 3 guest speakers.

All ¢ Special Course trainees completed their training. Of the 32 Regular
Course trainees, 3 have been recommended for the award of Diploma and the remain-
ing 2 for Certificate of Attendance.

Professional Fxaminati Sragiati
P in

The holding of Professional Examinations in Statistica for externsl candidates
on &n all-Indis basis has been an important activity of the Inatitute since 1938. Thess
examinations are based on well organised syllabi to reach high professional standards
and lesd to Certificates and Diplomas.

During the period under report, the Statistical Assistantship Certificate, Junior
Diploma in Statistics and Senior Diploma in Statistics examinations were held at
Bangelore, Bombay, Caleutts, Delhi, Hyderabod, Lucknow and Medras centres
during Apri) 1985 and st Bangalore, Calentts, Delhi aod Madras during October 1085
terms reapectively.

The total number of candidates and their results for April and October 1085
terms of the exeminations are shown below.

pumber of candidates

registared appeared passed
April Oclober April October April October

examinations

Statistical Assistantship Cortifieate 18 2 9 n 4 1
Junior Diplora in Statistice E 32 % 19 5 5
Senior Diploma in Statistics ] 10 1 7 5 3

*passed in one o more papers only—not necsssardy compleled Lhe examination.

4
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Tho total number of undldntea who lnve qualified for the award of Certificates
and Diplomas in the Professi i in Statistica including the resulis of
October 1935 term are 475 and 230 respectively.

2. RESEARCH WORK

A briof acoount of the progress of research in different divizions and units of the
Institute is given below :

Theoretical Statlstice and Mathemal
Calculta : 'The Division of Tt ical Statistics and Mathematics bears the
Bulk of the teaching of theoretical statistics and mathematics in the B.Stat,, MStat.

and other courses of the Institute. Besides this, the Division runs a two-year course
st an advanced level for doctoral students to propare them for reseach.

Nalure and description of work done during the crrent year :

1. Probability Theory : The accuracy of Boot-strap procedures for the standard
a8 well a8 some dependent models waa studied. Berry-Essen bound for the moximum
likelihood estimators in the Ornstein-Uhlbeck process using the Ito formula were
obtained. It is anticipated to study tho performance of the boot-strap in self-
normalized statistics and dependent models in general and discuss the rate of con-
vergence of the m.l.es. in general diffusion processes. A thorough enalysis of rays
of charges was done. A Blackwell space which is not strongly Blackwell was cons-
tructed under CH. Further research is continued.

2. Descriptive Set Theory: During the current period some new selection
theorema were obtained. Work on Hierarchy of R-sets was pursued. The acale
and uniformization properties at each level of Hierarchy of R-sets were established.
Work on the BP-sets and R-sets is being continved.

3. Analysis and Topology : In the theory of Teichmiller spaces, parametris-
ing Riemenn surfaces, it was proved by completely new methods that the Teichmiller
spaces are complex Banach manifolds. The Ahlfors-Weill sections wers generalized
and Bers-type veproducing formulee wero deduced for holomorphic functions.
Complex analytic coordinates for Teichmiiller spaces using Schiffer variation were
obtained, It is anticipated that rescarch in the infinite-dimensional cases will
continve, In hypercomplex analysis, quaternionic snd octonionie functions and
manifolds were studied. Research towards a differsntial geometric characterization
of hypercomplex manifolds is in progress.

During the year under review, extension of the Gromov's theory ta closed
manifolds was given and lie groups with left invariant metric in terms of scalar curvs-

tare were ch ized. It ia further anticipated to study I ion Problems of
G ifolda in Euclidean space and classifieations of contact structures on
closed manifolds.



INDIAN STATISTIOAL INSTITUTE

Hilbert modale sad their reeclntion by Siliv modules and curvatures and
Representations were studied. Further work is anticipated in the ares of Dilations
of Hilbert apace operators and k-spectral sets.

Intersection propertics of balls in Banach spaces were investigated and it is
proposed to make an intensive study of Banach spaces with the Randon-Nikodym
property and their associated Asplund spaces. In the field of Harmonic Analysis
on Euclidean Spaces, work will continue, specifically, around weighted norm in-
ethuu In Point-get Topology, Dini’s Theorem, Integral Representation and
P were conzidered and work ia in progress on Sy-like apaces and
covering pmpemu and their relstionship with closed projections. In the ares of
Brgodic Theory, the ‘spectrum’ of the unitary operator has been studied and some
spociral questions on Ergodio Actions of 0Z, were possd.

4. Sialistical Inference: During the current year, work bes been done on
residnal medion process, the relationship between the variance of the mvue in the
multiparameter exponentials and the limit of the Bhattacharya bounds with applica-
tions to reliability theory, Edgeworth expansion of smooth statistics, asymptotic
theory of estimates for the change point in a hazard rate, Bayesian duality argument
for the Bartlett correction to the likelihood ratio statistic. Resuits were also obtained
on problems of local plotic minimex estimation and analogues of the Bernstein-
von Mises theory for the non-regular cases were obtained. An invariant SPRT was
used for an identification problem of multivariate populations. Also selection of the
Normal distribution having the largest mean (common variance being unknown) was
studied. For a very large family of test statistics, the local superiority of the efficient
s00re statistic was established. Further work is in progress.

6. Design and Analysis of Experiments: Research work hes been dons in
the following areas during the current year : rotatable designs, repeated measurement
designs, optimality in block designs, factorial designs and other designs, variance
component estimation, certain parametrio relations for variance balanced block
designs, balanced arrays of strength ¢ and related incomplete block designs, effi-
ciency comparisons of varisnce and efficiency balanced block designs and block
union and intersection methods of construction of block designs. It is anticipated
to continue work in these sreas.

6. Sample Surveys: New regression iype estimators were obtained using
multiple auxiliary information. Efficiency of & new PPS cstimator where the selec-
tion probabilities are modified was examined. Use of auxiliary lnfurmaﬂon in the
csae of etratified sampling in double sampling waa considered. C of
certain esti and problems of domain estimation were studied. Applieaﬁonl
of unbiased ratio estimators in the theory of construction of price index numbers were
disounsed.
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Tt is planced to study the problems of analysis of dsta from complex ssmple
wurvoys and construction of more efficiont estimators when multiple auxiliary infor-
mation is available.

7. Mullicariale analysis: The olamsification problem when the responss
varisbles are subject to error was studied. Noting thet the usual / test fails to
disgnoee the differential effect, a new rule to test this effect of a drug was developed.
Optimum allocation of response variables in incomplete multiresponse experimenta
waa discussed. The conospts of Lorens dominance, multivariste majorizations were
studied in detail. Wark on cstegorical and Directional Data Analysis continved,

8. Groph theory, ympllkmndwmhmlona In the ares of Coding tlmry
it was proved thai any finite inverdlve plane admitting a transitive P
group is necessarily olsssical. C«humcuhdwithgemnlmd polygons were used
to construct s family of one-step completely orthogonalizable codes. Work in thia
area, especially on modalar representation is continuing.

In the ares of spplications of Graph Theory and Statistics to Sociology, work
on 8 measure of reciprocity continued. The problema of decomposition of over-sll
reciprocity and identification of bounduries for & social choice are being studied.
Further wotk on harmonious marked gnplu snd eomhm nets and their applica-
tions to signed social nstworks is conti Development of theary of assosiati
schemes with applications to group theory lnd design of experiments i» anticipated.

Delks : Nearly forby papers have been either published and accepted or sub-
mitted for publication, covering several important branches of statistics and pro-
bebility and some key aress of mathematics like functions| analysis, topology saod
finear algebra. It must be mentioned that the areas of mathematicsl mmﬁgam
conducted at the Centre have strongly influenced develop on the
of advanced mathematical technique in the field of mathematical phyda. econo-
metrios, operstiona ressarch and control theory.

The already published papers and those which have been accepted for pablica-
ton in the mast reputed journals in the relevant areas show the aignificant progress
that has beon achieved during the year in the following topics : Algorithms for optimal
integration maltiple surveys, intarplay betwoen gams theory, relisbility theory and
operations research, functional limit theorems for stochastic prooesses and their
applications to diverss problems of eetimation and inference, white noise caleutus
and non-linear filtaring problems of control theory, Fock apace calcuius and stop
time theory in quantum stochastic pmuel spociral vasiation problems for openlon
in finite dimensions and their ] anslytic investigy low dimenti
manifolds and theory of free groupe.

Bangalore: Research was carried out in the following aress of mathomatics
and probability theory : harmonic analysis, fanetional analysis, diffusion processes,
large devistions theory, geometry and probability in Banach spaces and combins-
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Applied Statistics, Surveys asd Computing

The activities of the Division during the period from April 1985 to March 1988
ware on the following beada: 1. Teaching and Training, 2. Research Activities,
3. Projects, and 4. Statistiosl and computing consultancy.

L. Teaching and raining : Members of this Division participated in teaching
B.8tat.(Hons.), Msm. M.Tech. in Computer Science, Operation of Automstic
Data Proceesing E Intensive Course on Programming and Application
of Electronio Oompuwr Junior Certificate Course in Statisties (for Govt. officers),
I8§(P} and ISEC Courses.

In addition, members supervised studenta of other universities plsced at the
Inatitute for Practioal Training.

2. Research aclivities :  Ressarch activities included both theoreticsl investiga-
tion of methodology and application of the existing methods to the solution of practicat
real life problers. New results were obtained in the following aress.

Computer Science : Unified approach with quantitative data in randomized
reaponse surveys. Replicated sampling with or without replacement. Admisaibility
in Ginite sampling. Domain extimtion in finita populsti

Type 1 optimality of some GD designs. Type I optimality of MBGDD under
mixed offect models. Optimality under non-orthogonal incidence etructure of
different directions. Construction of some generalized Hadsmard mstrices and
repeated measuromenta design.

Discrimination with misolassified initial samples. Estimation connected with
log-normal distribution. A new derivation of Jordan Decomposition of & matrix.
Properties of locally optimel tests in curved and non-exponential families. Tests on
generalised variancs under ordered restrictions.

Reliability and validity studies of soft and hard data.

Consumption of public services in West Bengal.

Likelihood analysis of pedigrees and studies in Familial aggregation.

Porformence of parsllel processing systems. Design of & T-fault repairable
multiprocessor system.

Distance transitive graphs. Aro transitivity in graphs and so extension of a
lemma of C.C. Sims.

Biomelry :  Time serica data collected from the malaria endemic areas of Jhalds,

West, Bonga! and Tatanagar, Bihar were analysed. Some interesting findings have
been submitted to the Genetic Epidemiology in the form of a paper.

Studies on the impaot of common oral antidiabetic drags at the immunoglobulin
and heptaglobin levels wero continued. Significant findings bhave been published in
& paper and others were baing compiled in the form of a technical report.
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Estimation of different fractions of distary lipo-proteins and cholesterol rea-
ponsible for coronary heart discase was carried on MRC strnin rats. Important
findings bave been published in two papors and another was presentsd at the National
Conference of Physiological Society of India.

Computer simulation of blood glucoss homeostasis continued. Signifieant
findings, in the form of & paper, has been presented in the Third Annual Conference
of the Indian Society for Medical Statistics.

3. Projects: The Division mainly oxecutes various projects at the request
of G /Semi-Government Organizati During tho year under review,
following projects were executed and were in various stages of completion.

A, Exlernally funded projects :
(i) Foreign lourisis in India (Funded by the Ministry of Tourism and Civil
Aviation, Govt. of India): Regional analysis. Data Procesing wes completed.

(ii) Consumption of iron and sieel in the small-scale manufaciuring enterprises :
Caleulta Meiropolitan Distric, 1983 (Funded by Stecl Authority of Indis): The
project was undertaken by ERU and CSU of 1.8.1., Caleutta. A report on this came
out in July-August, 1985 under the joint authorship of ERD.

(iii) 4n op model for the allocalion of avaslable resources of ONGC :
IS.I. entered into o collaborative research project with ONGC. The divisions of
1.8, involved are at present Applied Statistics, Surveys and Computing, Social
Sciences, SQC and OR. The project consista in developing snitable models for
discovery cost end production cost estimation, and sn optimization model for the
allocation of available resourcea into the three major areas of ONGC activities, vis.,

ploration, devel and extraction. The project is expected to be completed
within a total span of two years.

(iv) Techno-social-economic survey of Fishermen in West Bengal (Funded by the
Directorate of Fisheries, Government of West Bengal 8s a part of a Central Govern-
ment Study) : Project was accepted in May 1985.

Objective of the study was to investigate techno-socio-economic condition of
fishermen in five districts and cosatal areas of West Bengal. Of the gix-populations,
data collection work was completed in four populations; of the ining two,

ssventy-five per cent had been investigated in each.

Computerised data snalysis programma is ready and tables have been generated
for one population.

(v) Social attiludes towards air pollution in Colcutia proper (Funded by the
Dopartment of Environment, Government of India) : For promoting public co-
operation in ensuring safo nir quelity in the city, it is necessary to know the minda
of the public on the issue of air pollution in Caleutts. For this purpose, a sample
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survey of Celoutta residents chosen randomly from 58 different NSS Urban blocks
waa conducted. This project was sponsored by the Department of Euvironment,
Government of Indis, and it aima at ssseesing people’s attitudes toward and concern
for air poltution. Door-to-door house-listing of 56 Urban blocks of Calcatta proper
was slmost completed. A pilot study based on & samplo of 124 respondents living
in and around Baransgore was completed. On the basis of this pilot study item
analyais of different attitudes and value scales had been ruaning. The questionnaire
for the core eamplo waa slbo finalised. 'The actual survey will start from the middle
of May, 1886.

(vi) Posilive/negative ffecis of family planning (Funded by the Indisn Council
of Medical Rescarch, New Delhi) : 'This pilot project is aimed at studying people’s
peroeption of the benefila and losses resulting from the adoption of femily plaaning.
Till 315t Mareh, 1986, & total of 214 interviews have been canvassed from sampled
respondents reaiding in seven villages of Hooghly District. Data collection for this
project will be over by the end of May, 1988.

B. Inlernally Funded Projects :

(i) Pilot Intensive Rural Employment (PIREP) : The Indian Statistieal Insti-
tuta conducted a survey for evaluation of Pilot Intensive Rural Employment Project
(PIREP) in the Nayagram Block of Midnapore District at the request of the Ministry
of Agriculture and Irrigation, Government of India, in the year 187676, As a
follow-up study, it was decided to revisit the Block and collect information regarding
the current socio-economic condition, long-term impact of the PIREP project ete.
For comparison similer information was also planned to be collected from Gopi-
ballavpor Block, which though a non-PIREP Block but similar in other aspects.
Information was collected from households through household survey ss well aa
through in-depth interviews for ssessment of some project workers. Household
survey as well a8 the in-depth interviews (partly) were completed in March 1085.
Data collested is now being analysed.

(ii) Survey on a socit ic evaluation of education in English Medium and
Vernaculor Schools, Calcudia, 1985: Field work covering 77 schools in Calcutts
and 6 schools in Bolpor and 711 students (and their guardians) in Caleutta and 50
students (and their guardians) in Bolpur was completed. Most of the tables needed
to present a report on the survey was also completed. But some further analysis
is required to be done before the report may be prepared.

The survey comprised with s supplementary survey on the ssme topio extended
to Bolpur.

(iif) Survey on o socio-cconomic clasaification of medical, engineering and posi-
graduate sudents, Colculla, 1986 : Field work had been carried out to get the roll
strengtha of various departmenta covering the outgoing students shortly to take the
final axaminations. A pilot survey had been etarted with an aim to cover a sample

10
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of 100 students with rep ive from various d and A
plan is to follow it up with a second pilot covering loo more students 5o unb the
questionnaires and plans may be revised before undertaking the final survey aimed
a¢ covering about 600 more students.

(iv) Developmend of o Block Plan: During the period under report two
schedules of enquiries (One health eondmom—euoemfully completed for 381 house-
holds and another on Agricultursl th leted for 400 houscholds)
were canvasted.

Data processing for all the echodules is under progress and is expected ta be
completed during 1984-87.

(v} Development of field mmdjorlmpmldmmmmbamo/zpndem
logical techniques with four profiles : Socio-ecological, cconomic, nulri
and immunological profile to prevent, conivol and eradicale tropical duenm. There
are some definits indications that the blood cholosterol level has got some linkage
with some cther biochemical and i logical p imated in & tribal

population from a maleriaondemio region.

(vi) Estimation of differens fractions of dielary lipo-proleins and choleslerol
responsible for coronary heart diseases :  Thia project was undertaken in collaboration
with Dopartment of Cardiology, R. G. Kar Medical Colloge, Calcutta.

This is an on-going project which has been widoly discussod and approved by
the DCSW/TAC meeting of the Applied Statistics, Surveys and Computing Division.

(vii) Design of mulliprocessor system based on 8086 microprocessors :  The system
will bs utilised for reducing job turn around tine by oxploiting parallelism. A mioro-
proceasor syatom and somo peripheral devices have slready been purchased for this
purpose,

(viii) Studies on the impacl of common oral antidiabelic drugs ol the Immuno-
globulin and Heplaglobin levels and their roles in the long ferm control of the diseases :
The project produces somo significant results which wero summed up in the form of
a technical articlo. The papor has been sent for publication in the Indian Journal
of Medical Rossarch.

(ix) Compuler rimulation of bood glucose Romeosiasis: The mathematica)
model, developed earlior waa tested by developing careful validation strategy. The
Physiology Department, Indian Institute of Chemical Biology is intarosted in the
project.

Resoarch is being continued to develop Computer model to axplain the glucose
homecatatic procoes, A papor hes been read in ISMS Conforence and submitied for
publieation in the proceedings of ISMS.

1
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(x) Athitudes of svientisls and profestionals lowarde envi } pollution in
Odleutla :  As & part of the activitiea of the Survey Ressarch Group, a pilot yro]oot
had been undertaken to assess the perception and attitudes of various p
groupe towards environmental polluuon in Calovtts. A mailed q\ueuonnain has
been finalised for this purposo based on some pro-testing and it is currontly being
ciroulated to the members of faculty of ISI, Caloutta University, Jadavpur University,
Saha Institute of Nuolear Physios, BARC and All India Tnstitute of Hygine and
Public Health,

(xi) New slatistical software packages: A new statistioal tabulation package,
viz,, CENT-41 “combining” the foatures of COCENT and X TALLY hes been
sequired. Negotiation is still going on with the Computer Centre, New Dethi for
gotting a tape oopy of ‘CLUSTERS’ a survey variance analysis package.

4. Satistical and Itancy : Statistical and computational
help had been provided by the memben of this Dmslon %0 & large number of ressarch
workers needing euch help.

Physical and Earth Sciences
CrzMisTRY
Study on colloidal aystem : Umu earlier investigation on ',he adnorphon
behaviour of olay colloids had been diversified to relatively d
Adsorption of surfs lecules with polynuol 4 hoad and moro than

one hydrophobio chains were introduced to elicit further information on the relative
ibution of ionio and hydrophobic bonding on the overall adsorption of such

‘molecules.

Study of soil-humus: Contribution of organic matter and texture to the
exchange propertios of a limited group of high aititude soils in Dasjoeling Distriot
of Wost Bongal was worked out. Regression analyses were used to oorrelate organic
matter, i i and cation exchange capacity.

13 P

A comparative study of the forms of organio matter in hill and foot-hill soils,
were comploted during the poriod. Charaoterising the organic matter by sixteen
woll-defined paramoters the two groups of soil humus were quantitatively compared
and & atriking difference reveslod. Attempt hnd boon mado to account for these
differencos on the bssis of and cultural
praotices.

P precip B

Erxorronica
8. Digilal Systema Research

Research on Computer Science : Theoretioal research works wero under progress
in the following areas.

2
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(1) Fault lolerant compufing : Mothods for gonerating tosd seta for fault deteo-
tion in combinstional and eoquential aircuits wore derived. Detection of multiple
faults for such circuits was also under study. Development of suitable dugnm
schemes for modular digital systems and microp was undsr i
Bophisticated grophical models were developod which oould take care of short circuit
and bridging faults aa well.

(2) Design for lestability in LSI/VLSI: Testability considerations in LSI/
VLSI oirouits were examined from & completely new angle. Research papers reflect-
ing new deaign rules for inducing testsbility in LSI{VLSI oirouits for detecting of
stuok-at and bridging faults were published. Methoda like random testing, ayndrom
testing, wers doveloped so that theso could be used more efficiently for testing large
digital logio circuita, The study of insdmissible class of faulty functions in logic
cirouits were undertaken, the knowlsdge of which aids the design for testability.
Teatablo deaign of CMOS/VLSI for detection of hard faulta like “stuck-open faults”
had also beon proposed.

(3) System Diognosia . Bome studies wete mads in the ares of systems diagno-
sability e.g., techniques for designing optimal eelf-disgnosable systems ete.

(4) Graph Theory and Combinalorica: Several theoretical work on different
problems of graph theory and combinatoris were undertaken. In particular, the
graph isomorphism problem, the forbidden olique problom, Pascal graph, combins-
tional problems involving Stirlings number of the 2nd kind, Fibonacci numbers and
their engineering applications, were worked ous.

(6) Reuristic Search: The recent techniques of heuristio search slgorithms
were successfully melamenhed for solving some difficult problems ol‘ message Touting
in & distributed computing wetwork envi t. Many i ing properties of
Mobius graphs, De-Brujin guphs. were explored regarding their suitability ss com-
puter networks, Admissible heuristic estimatea can then be assigned to each processor
node, which settle the optimal meesage routing problem in polynomial time com-
plexity. Fault tolerance of these networks ia currently under investigation.

(8) Paralle} architecturs and paralle] algorithms :  Paralle] realization of numerio,
non-numerio and graph theoretic algorithms were under study. In partioular, the
numerio power evaluation problem, the gorting problem, and the diametar evaluation
problem in & symmetric graph, wers implemented. Paralle] archi for im-

proving speed of & FFT proceesor had also been proposed.

(7) Nelwork architecture : Design methods for realizing suitabls interconnection
struoture for computer networks were under study. Properties such sa extonaibility,
fault tolorance, routing under faulty and fault-free conditions were being investigated.
A number of interesting struotures hed alresdy been obtained and reported. A new
ooat-performance meagure for evalusting nebwork architectures were obtained.
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b. Theoretical Physics
During the period, the main aress of ressaroh undertaken were as follows.

(1) Particls physica: Tho role of conformal group and conformal roflsction
in the generation of the internal aymmetry had been studied. The study of discrete
aymmetry and disconneoted gauge group in various intoractions wero nndortaken.

(2) Supersymmelry and supergravity . The role of conformal apinors, extonded
conformal group and gupersymmotry was studied. Tho implications of super-
symmatry aa well 84 supersymmetry braaking in the contoxt of stochastic field theory
was exploced both at T =0 and T 3 0. The mathomatical formalism of twistor
geometry was applied in complex manifold to study the nature of spinor structure
and superspace. The role of complex manifold and De Sittor space had boen
explored to study supergravity. Also the S142, ) gauge theory of supergravity
was formulatod. Beaides the role of stochastic geometry in ity was studied.

(3) Siring model and Lionville field theory: The geometry of superstring
fermionic and bosonic string was investigated in the contoxt of Polyakov metrio and
Lionvills field theory. The role of nonlinear o-model in string theory has also been
studiad.

(4) Skyrmious : Stochastio quentization of a fermi field was studied and it
bas been shown that the skyrme term in the nonlincar o-modol appears as & maai-
fastation of quantum condition. In this formalism fermions appear as solitons.

(8) Stochastic Field Theory and Quanlum Statistical Mechanics : A formula-
tion of equilibrium condition in quant; tical mechanics and finite temp
quantum field theory was dsveloped in terms of stochastic field theory. In this
formalism finite temperature quantum field theory appears as an extension of the
T =0 case.

(6) Ising Model and Quantum Field Theory in 141 Dimension: The equi-
valence of Sine Gordon solitons with massive Thirring fermions is being studied in
the context of non-Abelian fields. Besides the equivalence of 3 dimensional Ising
model and fermionic string has also been explored.

(1) Nuclear Physics and Heavy lon Collisons : A generalised Baryon-Baryon
potential was developed from the viewpoint of the structural consideration of had-
rons. The role of rearrangoment was studied to explore the scaling violation in the
backward region in heavy ion collisions.

(8) Quantum Fluids: The 1' lence of hydrodynamical and stoch
quentization was studied. The hydrodynamical quantization procedure so deve-
loped is now being applied to the pmblem of snperﬂmdny

(9) Plasma Physies : The effect of inhomogenity and temperatures on ion-
acoustic waves were studied. Using the streched co-ordinates introduced by Asano

i)
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a modified KAV squation for an inhomogeneous plasms with negative ions was derived.
Two papers were published where theso results had boen described. Ion-acoustio
wlitory solutions in both relativistic and non-relativistic plaams is under stady.

(10) Dynomical Symmery and Quanium Mechanics: Substantisl work was
done on the eigenvalue problem of the Sehrodinger equation with the exponential
Coslne Screoned Coulomb potentis). Variable scaling method was sucocasfully
applied to Stark effect in hydrogen atom. One research scholar submitted her thesis
entitled “Application of dynamical groups and scaling varistions! method to Pertur-
bation problems of Quantum Mechanica” to Jadavpur University for Ph.D. degres.
At present work on Hulthen and Screened Coulomb potentisl using shifted 1/N
expansion is in progress.

(11) Supersymmeiry and Field Theory: An important conjecture vis. 'if
Supersymmetry is broken then ground state is non-degenerate and the excited states
are degenerate’ was shown to be not always true. Using Barboux’s theorem it was
shown that another equally imp j viz. ‘if Supersy y is unbroken
then ground state is unique while the exolted states are degsnerlu' was always troe.
SUSY ann'.um Mechanics in thm dJmennonu was also studied. Presently super-
symmetry p logy Il of y in Cosmic ray
spoctrum i8 being actively ltuched Another field of pmem investigation is the
effact of curvature of SUSY breaking. One research scholar has submitted his shesis
on Bupersymmetry to Jadavpur University this year.

(12) High Energy Collision Processes: Characteristics of the many particle
production in high energy hadron-hadron, hadron-nucleus collisions end nacleous-
nuclous oollisions were being probed continuously from a specific viewpoint and the
theoretical results thus obtained were being compared with the other existing models
a8 well as with the experimental findings. The interesting findings and the results
arrived at are being applied to interpret and reinterpret some pmblem and punlea
of the cosmio ray physics. This apart, some all i to
the nature of the high energy collisions of the particles are Allo under active consi-
deration,

¢. Fluid Mechanics

(1) Study of Flow Field in o Hydrocyclome : The laminer boundary layer on
the conical surface of & hydrooyolons was studied when fine suspended particles are
present in the liquid flowing through the cyclone. The equations of motion for the
fluid as well as those for the suspended particles were treated by the metbod of Kar-
man-Polhausen. The resulting equetions are being solved numerically.

(2) Study of Flow dus lo Standing Voriices in an Opposed Jeb : Stabilization
of flame by opposed jet due to the appearance of standing vortices is & highly complex

problem. Tha study of the cold flow problem involving stability of the vortices was
completed.
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(8) Simulation of Human Pinger Prints by Polential Flow : The whorls, loops
snd arches which are common in human finger prints were simulated by potentisl
Bow fields genorated by placing circularfelliptic cylinders or acrofoils in a flow with
ciroulation. It was intended 1o find simple parameters for identifying any finger
print. This might simplify the process of searching and identification of finger prints.

(4) Statistical Theory of Turbulence: The |mall scale turbulent motions rela-
ted to pherio and oceanic envi were igated. A spectrsl model
was devoloped for thermally stratified turbulent flows with ond without shear. This
model was applied for the case of weak interaction between the mean and turbulent
fields in such stratified fows. The threo dimensional energy spectrum as obtained
was found 1o oboy cortain decay laws which have been observed in the upper topos-
pheric and lower stratospheric region of the atmosphere. Horizontal end verticl

P spectra a3 d ined were compared with that of some recent measure-
ments in the oceanio environment. The agreement in this case was found quite
satisfactory.

The work of developing & goneral mode! describing weak, neutral and strong
intaractions betweon the mesn and tucbulent ficlds in stratified turbulent flow is in
progress,  Besides study of the behaviour of turbulent exchange coefficient or spec-
tral eddy viscosity hes been undertaken

(5) Hydrodynamic Stability : Thermohaline convection has attracted a stesdy
interest among the researchers in this field for many years. Mast of the workers in
this field have ueglected both Soret and Dufour terms and o few consider the ease
where the Soret term is retained but the Dulour term is omitted s negligible. Only
recently convection has been examined by  very few authors whero both Soret snd
Dofour terms ate retained. In this general model, no approsimation is being mado
8 priori regarding the relative magnitudes of thermal coefficients. The model of
liquid JHe—4He mixture is more appropriate for Soret-Dufour problem becauso
tho thermal diffusion ratio is largs near the lambda point and tricritical regions of
the (c, T) plane ensures that oeither the Soret nor the Dufour contribution caa be
neglected. On this ground, & study on fnite amplitude Benard convection in &
3He—iHe mixture wes made under the project of “Hydrodynamic Statility snd
Thermohsline Convection”.

Apart from this, the dispersion of & solate in the unstesdy inpat and the ther-
mocapillary flow was studied. The shape of the free surface was also investigated.

(0) Study of Dynamics of Extra-tropical Cyclone: Theoretical study of the
probloma related to storm surge on & continental shelf was investigated by conaideri
the coastal geometry provided with sloping bottom and vertical wall extending (o
infinity in the horizontal directions. In this analysis the linear model of the system
of equations was connidered together wuh Coriolia foreo and bottom friction. The
main result obtained in this theoretical igation is the analytical expression for

the sea surface elevation on the continental bed.
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(1) Biudy of blood flow lhrough cardiovasculsr sysiem: The abnormal and
unnatural growth, ususlly called stenoeis in the lumen of an artery disturbe the normal
blood How through the artery and is a frequent cesult of arterial diseass. The effects
of the shaps of stenosis on the resistance to blood fow were investigated by using
biood as s power-law fluid. The problem of oscillatory blood fow through a rigid
tube with mild construction under simple-harmonic pressure gradient to study the
effects of stenoeis on the fow field using blood a4 & Newtonisn Auid is in
progrea.

Er AND

Research activities in the Unit includo both theoretical investigation of metho-
dology development and applications of the existing methods to the solution of practi-
cal real lifo problems. The scientists participated in the M. Tech. {Comp. Se.) and
M. Stat. {ASDA) teaching programmes of the Institute. More than 35 research
papers have been published this year in Indian and International Journals, Con-
ferences Proceedings by the research workers of the Unit. During the period under
review research was conducted in the following broad aress.

L. Developnent of methodologies for image analysis, shape analysis, image under-
standing syden and compuler vision lechnology :  Following new work in this area were
carried out. (a) A generalised line segment codo and a compression technique by
the method of folding have been completed and published. (b) The methods of
generation of geometric drawings in discrete grid were studied. (¢) The shepe of &
set of points in 2-D planes were found by quadtree decomposition technique have been
published. {d) Results of feature estraction using different transformation techni-
ques such as Hotelling, Walsh-Hademard, Discrets-Cosine, Hasr and Slant have been
published. (¢) Some new methodologiea for image restoration and enhancement
applying cybernetic approach of huraan visual system and a modified Wiener Filter-
ing has been published. (f) While inveatigating shape discrimination problems four
new shape distence functions were developed and reported for different uses with
open and closed curves. (g) Work on the development of o formal basis for digital
plainmetry is in progress,

2. Studies on aulomalic apesch recognition and apeech processing: Works on
phoneme structure of some Indian languages and their application in ASR were under
i along with syntactic approach in ASR. Studies on the properties of
large lexicon using Bengali langusge were undertaken. A new statistical discrimi-
pant function was evolved which while cutting down the computation time appre-
clable provided recognition score better than the maximum likelihood methods.
Research on clustering and stochestio learning of epeech recognition aystem is in
progress. The study of acoustic phometic structure of Bengali language had been
taken up. Studies on musical scountics with particular emphasis on North Indisn
classical music was continued in collaboration with Sangeot Resoarch Acsdemy.
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8. Siudies on cybernelics and syslem theory : Research on application of fuzzy
sot theoretio approach in Managoment Science and other socio economie system wsa
developed and reported. Further work is in progress. A new method was deve-
loped applying fuzzy olustering method and branch and bound technique for manage-
ment soiencs application such as resourca alloeation problem. The work has been
widely apprecisted sbroad. A work on Fussy linguistio spprosch for decoupling
of & large multivarists aystom in the refersnce of power plant operstion hed been
under consideration. Fursy correlation between membership functions was defined
and ila application in being investigated. Theoretical inveatigation on Non-
Von Newmann Computer Architsctare in the light of mext generation of computing
aystems were undertaken and soveral papers on diverse aspects sach as Pattern Recog-
nition, Gompum Vmwn, Tmage Understanding Systams and Artificial Intelligance
were d in conf A peper on musical acoustics was
awarded Sir C. V. Ea.mm Award by Acoustical Society of India an the best paper
in five yoars and @ book “Fuzzy Mathematical Approach to Pattern Recognition”
waa ajudged for Iat prize by the Seventh World Book Fare because of their original
contribution.

4. New compuler archil Jor eignal snderslanding . Attempt had been
made for rule-based automatic problem-solving know-how (for signal understanding)
which provided mesns for capturing and refining buman expertiss and are proving
to be commercislly viable. Rule-based systems (RBSs) constitute the best currontly
avallable means for codifying the problem-solving know-how of buman experts. In
this context the proposed computer architecturs has got the four essential elemonts,
2., rules, interpreters, tranalations and explanations.

Btmdwllabomhumw (i) The Unit complsted the work on &
project entitled ‘Develop fading petient monitoring system’
d by Electronios Commiesion, Govt. of Indis. The final report was submitted.

(i) The collaborative ressarch project between ISI and Songeet Research
Academy (SRA) on Hindustbani Raga Sangeet and on Indian stringed instruments
was oontinued during the year under review.

(i) The joint project entitied ‘Statistical studies on the tropospheric pro-
pagation for VAF/UHF and microware link’ has been sanctionsd by the Department
of Sclenos and Technology (DST) for § years and tha work for this project ware started
and is giving very interesting results.

(iv) Project of Electronics Commimsion ocatitled ‘Application for pettern
recognition and image p i din ¢ goologicsl mapping and minersl

deteotion’ hubeenuncﬂoudndhmm

(v) Ressarch project under Defonce Grant in Aid Schems, entitled ‘System
and algorithm dovelopment for Pattern Recognition and shape analysis of objects
of defonoe interest’ has been sanotioned.

P
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(vi) Fifth @ fon Computer System/Knowledge Based Computer Systema
(PGCS/KBCS) Research—Elsotronios and C joatlon Solences Unit is & nodal
agenoy (National Nodal Contre) with Prof. D. Dutta Majumdor as Co-ordinstor com
Projeot Direotor in the flelds of pattern reoognition, artificial intelligence, imags peo-
oessing and computer vision for Fifth Generation Computer Systems Programme of
the Govt. of Indis.

Gaovooy
Geological research progressed in the following areas :

1. Siructural Geology : () Proterozoio tectonics around Somanpalli, Godavari
Valley ; (b) Structural end stratigraphio study of the deformed Proterosoic rocks
of Rajesthan.

9. Sedimentology : (s) Geological controls of arkoee formation in marine
and continental environments ; (b) Facies analysis of the Maleri Formation ; (o) Sedi-
mentology of the Upper Gondwana sequence of the Pranhits-Godavari Valley.

3. Sirafigraphy and Sedimeniology : (s) Stratigraphy and sedimentation of
the underformed as well aa deformed sequence of the Pakhal and Sullavai Groups ;
(b) Stratigraphy and sedimentology of the Albaks sequence aad its comparison with
the Pakhal sequence.

4. Swraligrophy and Palasoniology : (s) Geology and Palecontology of the
N. W. Pranhits-Godavari Valley ; (b) Fossil vertebrates from the Denwa beds of
the Satpura Gondwana badn and their bearing on the Stratigraphic relationship of
the Denwa beds ; (n) Morphological analysis end stratigraphie position of trace-fossils
from the P, di around Ramgundam, Andhrs Pradesh.

5. Palasontology : (s) Study of the Trisssic Yerrspalli vertebrale fauns;
{b) A Trisssic reptile from the Tiki beda of the Son-Mahanadi Valley, India ; (c) Fish
remains from the Lower Jurassic Kots Formation and Cri
{d) Lower vertebrates from the Upper Cretaceous sediments ; (o) Dinosaur mminl
from the Infra-trappesn (=Lametas) esdiments (Pisdars aad Dougargaon); (f) Trace
fomsils and stromatolites in the Kot Formation of the Gondwana sequence, Pranbita-
Godavari Velley.

6. Special Project: (a) Empirieal-statisticsl study of orientation of lines in
3-dimensional space-applications in geology ; (b) Glaciomarine deposits of Permo-
Carboniferous age of India,

Parme
1. Teathing activities : During the year 1885-86, the Unit gave one full semee-
ter courss to the Second Year B.Stat. Honours studenta and the course contents
inotuded : Th d: ios, Statistical Mechanice, Spocial Relativity and selected
topies of Atomio and Nuolear Physics.
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9. Ruearch ackvilies: (s) Progress under plan activities : In socordsnce
with the schedule of the plsn projeats for the year 1985-86, the Physics Unit carried
out research activities in the following flelds. (i) An electronic devies ‘thermosense’
was developed to meagure quantitatively the cutaneons thermal ssnsory thresholds
(TST). The TST's of 100 normal subjects, comprising both sexes, in the age range
10-65 yoars hed been determined and their changes with age, sex, locations, ambient
tomperature, relative humidity ete. were studied by multivariate spalyss and the
correlations also determined.

Btudies of the thermal sensory loss in cases of Hanseniasia (leprosy) of varions
types from one end of the spectrum to the other, that is, indeterminale, tabereuloid

berculoid, border line tuberculoid, borderline I tous, polyneuritio ete. were
mado on 220 subjects so far. The work is eontlmnng and the quantum of sensory
reatoration (thermal) on medication is being evalusted by following up the patienta.

(i) The skin surfsce pH in normal population was measured with & high pre-
cision pH-meter (SMT pH-90) using s specialised flat surface gel-Alled microelectrode
and the date so far obtained snalysed statistically. The preliminary findings show
that the mean values of akin surface pH (forehead) are 5.5 and 6.7 for the male and
fomale respectively. The dependence of the skin surface pH on age is not significant.
The male skin is alightly but significantly more acidic than the fomale one and also
the exposed ekin ls more scidic than the unexposed one.

(b) Other researches: Apart from the plan project, the Unit is continuing
investigation on the various physical modalities that could be applied on dermatologi-

cal disord jon into hydroai ive aweat secretion from the swest
glande—utilising the prmuple of mntophoren is in progres.
Blological Sclences

ANTHROPOMETRY AND HUMAN ORNETICS

1. 8tudy of physical growik of Bengali children : (a) Analyses and statistical
evalustion of the data on 25 sathropometric charactera of about 1000 urban boys
ware completed. A few research reports were brought out. (b) Measurement of
about 500 wrbon Bengali girls had been made for the second occasion. Analyses of
the data wore in progress. (o) Anthropometric survey of the rural Bengali boys in
Kaulpi block, D.H. Subdivision, South 24-Parganas District wea in progroes.

2. Pattern of fertility and vegroductive waslages by panity nd Sociol closs :
Collection of data on about 8500 births delivered at the Diamond Harbour Sub-divi-
sional Hospital, South 4-Parganss District, was completed. Primary analysis of
the data was made to examine problems of low birth weight among the rural mothers
of West Bengal.

8. Healih stotws and labour produckivily : Collection of anthropometric dats
ou adults and children (spprox. 1000 individual each) was compisted. Analysss of
demographio and anthropometzio date are in progress,
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4. Varialion in health salus in relation (o spatial, economic, social, ruraljurbon,
ethnic, elc. faclors in some populations of eastern Indis. 1. Effecs of micro-environmenial
faclors on health in rural populations : Collection of anthrop c data on adults and
children (approx. 300 and 400 individuals, respectively) wos completed. Reanalysi
of dietary data was completed.

8. Variation in health status in relalion lo spatial, economic, social, rusalfurban,
elhnic, elc. faclors in some populakions of eastern India. I11. Paychological siress and
Mealth of mother and child : Collection of data on household census and socio-econo-
mie status and individual reproductive perf was made on 126 working nnd
70 non-working women. Further data collection is in progress.

8. Social characteristica and community kealih slatus of Ike Lepchas of Darjeeling
District, West Bengal: Analyses of dietary, demographic, anthropometric {adult)
and haematological data were completed. Anslyses of child growth data are in
progress.

7. Impadl of allitsde on kuman population, Phase II : Reanalysis of distary
and high altitude demographic data was completed. Writing up of a comprehensiva
report is in progress.

8. Bioanthropological dudy of migram African group, the Siddis of India:
The field work was completed and most of the analysis was over.

9. Relationship belween corrying capacily, level of technology, stee and social
composilion and dispersion of kuman setilements in Weslern India : Al the contem-
plated data were collected and are being analysed.

10.  Biology of fuctuating and cbsolule dermal asymmetry in man, and ils rela-
Iionship itk longevity : The project started in 1985-86 and during the period wnder
question dermatoglyphic prints from a family series from Andhra Pradesh were
collected. A scoring of the prints was over and the design of analysis is being worked
out. Besides, prints of 23 Dhangar castes were also scored and analysed.

11, Genelics and diversity in dermaloglyphics of Chimpanace : A series of prints
were obtained from Primate Research Centre, Temps, Arizona and kept at the Dept.
of Anthropology, University of Arisons, Arizona, USA for analysis.

12. Indo-German collaborative siudy : In collaboration with Bremen Univer-
sity & genetic survey was conducted to study 10 endog! groups in Assam, 2 in
Manipur and 3 in Karnatak during 1883-84 for various biochemical and serological
markers. About 1600 blood samples wero collected in the survey and all the labora-
tory tests wero completed during this period. Laboratory tests and the statistical
analysis of the results are in progress.

13.  Indo-Sovicd collaborative antkropo-gendic survey : Survey in South Indian
populations : This survey was conducted in 1983 jointly with Soviet Academy of
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Saiences, smongst 14 population groups belonging to high caste low caste and tribes
spread over Karnatak, Kerals, Tamilnadu and Andhra Pradesh. Statistical analysis
woa completed and two research papera were prepared.

1. Genetic epidemiology of blood pressuse: A pilot survey conducted in the
fishormen community in Digha, West Bengal covering about 50 families comprising
about 350 individuals, during December 1885. The analysia of the data is in progress.

16. Biostatistical study on witiligo, o skin disease: Epidemiological, familial
aggregation and pedigres data were collected through vitiligo patients. Analysis of
data and preparation of report continued.

Brocamoeray
1. Delection and isolation of lycopene in Daucus carola, red taridy: The
presance of lycopens in fairly large amount was detected in Daucus carola, red variety
(common red earrot). Tt was totally absent in regular orange yellow variety of carrot,
The presence of lycopene had been identified by TLC and absorption spectrura. The
lycopene had been isolated in pure crystalline form from red carrot and its properties
compered with authentic sample of lycopene.

2. Correlation of cynomethaemoglobin and ozyh lobin levels in adult human
beings : The study shows thet the raales have on an average higher hsemoglobin
values then females. There i & eignificant decreas in the values of haematological
traits wﬁh advancing old- Age among males; but the pattem among females seems to
be i The ion between globin and oxyhaemoglobi
is higher in all cases than that between cy h lobin and baematocrit or
between oxyhaemoglobin and haematocrit. Thus with the help of regression cqua-
tion cyanomethaemoglobin can easily be estimated from oxyhaemoglobin without
losing much accursoy.

3. Dislribution of inlestinal parasites in West Bengal : For the detailed survey
of the types and prevalences of these mfeauhon the area of West Bengal has besn
divided into six ecological zones consid p humidity, rainfall, soil-types

ete, following tho Nationa! Atlas Organisation map.

From theso zones, the sandy coastal zone was selected as the first study ares.
Five villages woro selected in this sone uaing atatistical sampling techniques. All
houssholds with namo of head of family and number of adults and children in each
household had been listed in each study village. Fifteen percent of the households
in cach study village were statistically sampled for the investigation of intestinal
parasites. Collestion of informations in relation to living condition, toilet habit,
distary pattern, water eupply, medica! facility, attitude towards deseases etc. have
beon collected in sach samplod household for this survey.

4. Genelic epidemiology of Nood pressure: This study was conducted in
collaboration with Prof, B. N. Mukherjes (AHGU) and Dr. P. P, Majumder (CSU).
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A pilot ield survey was conduoted in Decomber 1985 among the fishermen in the
coastal nrea Digha; measurement of blood pressurs, body height, weight and akin-
fold thickness were done. About 350 individusls of both sexes wers measured.
The study is in progress.

BOTANY

(3) Crop improvement: The aman rice variety Subarea, developed and im-
proved by Botany Research Unit from indigenous geru plasm, was pul to performanco
trial with different density levels b ISI experimental farm in Giridih to determine
tho optimum density level for best oxpresuion of yield potential.

It was observed that at medium density level Subarna gave highest grain yield
(5412 Qntl.fbu), at high deusity level it gave highest biological yield (12459 Quil.fha)
with slight decline in grain yicld, At low density level Subarra gavo povrest yield
in both grain yield (43-89 Qntl./ha) and biological yield {9875 Qutl.jba). Biological
yield mcreucd and hurvest index decreased with increess in density level. From a

of yield porf it was found that Subarna ot bigh
levcl of fertilizer gave equal to Pankaj but highor than the two local selections aud
soven other high yiolding dwarfjsomi-dwarf rico varieties in grain yield und lower
biological yield than [ET-3257 but higher than the rest. It was further observed
that all tho eleven varietics tested wero positively responsive to bigher dose of
fortilizers but there existed inter-varictal difference in yield expression. However,
& clear variation in the response behaviour to higher fertilizer dose was found in
respect of straw yields of the vacieties studied. It was observed thet straw yield of
Subaraa remained unaltered, IET-3267 showed highest positive responso, Aulkook
(local selection) showed small but positive respouse and Mulasail (local selection)
showed negative response to high fertilizer dose.

Harvest index of these eloven rice varioties showed that the poorest graint and
biological yielding varicties had highest ranks of harvest index und these having
high yields of grain and etraw, had very low harvest index. It appears that harvest
index iy negatively correlated with both grain and biologica! vields. These findings
raise a serious doubt us to the validity of use of harvest index as a tool for sslection
of rice in & rioe breeding programme,

Io addition to these feld trials, multilocational performance trials of Subarna
were also conducted by the Department of Agriculture, Government of West Bengal
at different state farms, by the College of Agriculture, Caleutta University at its
Experimentsl Farm in Baruipur, 24 Parganas and on the farmer's ficlds under diff-
erent agroclimatic conditions with an aim to determine ils adaptiro bebaviour. The
results are yet to bo obtained after harvest in Decomber 1985. Tho maintenanco of
fifty six indigencua gram plesm lines and eight dwarf high yielding rica varieties
continued.

3
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(i) Inira-specific and inler-specific inleractions in crop planie: (a) Iniva-
spesific mizture effects in rice, whest and gram : Right mixed planting experiments
on rite varieties, one on wheat varisties and one on gram varieties were conducted
ot IST experimental farm in Giridih. Land equivalent ratios (LER) of grain yield
of the variotal mixtures in rice were computed which indicated an overall yield
advantage in four combinations, neutrality in two and dissdvantage in two combina-
tions. It was further obeorved that the short duration exotic rice varisties sach
aa TET-40M, TET-2815 ete. faced serions competition in mixture with Subarna and
Jaya was slmoat wiped out in mixture with Subarna. The two varieties of wheat
and gram studied in mixture showed disadvantage in respect of seed yield as compared
to that in pure stand.

(b) Inter-specific mizture effects in crop plants: Eleven inter-cropping aystema
were studied at IST oxperimental farm in Giridih during the reference period. It
was found that in two oatjlentil inter-cropping systoms lontil was exposed to com-
petition and 80 is oat in certain mixture types. Nine cercal/pulse intercropping
systoms out of eleven tested showed distinet but variable degrees of advantage over

lture of the components. Some I/pulso i pping eystems, wheat
(NP 710)/gram (BR 77), wheat (UP 262)/gram (BR 77), oat (kent)/lentil (C 31) and
maise (vijay)fcowpes showed mutus! reproductive stimulation of the component

erops leading to increase in grainjeeed production a8 compared to their It

| P

Theso results cloarly suggest existence of a scope for utilization of properly
tested carealfpulse inter-cropping systems for increase in yield per unit of cropped area.

Caop 8OIEBNOR
1. Exploratory work on the fomily palmas (4 ): Work on ical
stadies on roots, stems and leaves of different species of palms e.q., Phoeniz sylueairia,
P. paludoss, Areca catechu, Cocos nucifera etc. continued. Data on stomatal fre-
quency of leaves of young and adult pslms wers analysed.

Morphological studies on juvenile patms of different species e.g. Nypa fruticans,
Phoeniz aylwairis, P. dactylifera, P. rupicala and P. pusilla have been catried out.
Data have been collected on the use of wild data palms.

The work on the estimation of minerals and other nutrients of the tender coconut
shells (Pericarp) is in progress.

2. General problems of levo and dexiro-rolalory situations in planis and animals :
Date on the yield of left and right-spirslled Areca calechy palms were analysed.
Some more data were taken on the stomats and epidermal oells pressnt in the leaves
of loft and right-spiralled seedlings of Areca catechu.

8. Iniroduction of oil palm (Eloeis guineensic) and improvement of coconut
(Clocos nucifera) production through iniroduction and seleckion of high yielding cullivars

%"
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in the Sundarbens of West Bengal : ‘This in & project in collaboration with the Govern-
ment of West Bengal. Final plan and experimental lay out of tho project was
approved by the Government of West Bengal and land of ebout 1-25 hectares was
made available al the State Seed Multiplication Farm, Manmatha Nagar, Sundarbags
ares, for the purposs. The land was made suitable for the plantation of coconut
and oil palm along with the renovation of a irrigation canal. About 200 seedlings
of ‘tenera’ Cultivar of oil palm have been raised in our nursery beds at our experi-
mental garden at Baranagar. Theso are to be planted at the State Seed Multiplica-
tion Farm, Manmathe Nagar, in this coming rainy season.

4. Histopathological sudy on the mango (Mangifera indica) malformation and
their correlation with insects and miles : Some more ssmples of leaf and stom galls
of mango wers collected and the anatomical atudies were continued. A batch of the
cangative insects bad been sent to the Zoologicel Survey of India for the necessary
identification.

XMBRYOLOGY

1. Embryology of Loligo: Work on the developmentsl biology of Loligo in
collaboration with Laboratare Arago, France wes further continued. Biochemicsl
marker of embryonic maturily, nemely proline was detected. By microinjecting
proline into yolk they could also shed light on embryonic nutrition. With the help
of radioactive proline and another amino-acid, arginine, microinjected into the yolk
the rate of transference of this amino-acid into free pools and proteins in the embryonio
tissuss could be more eccurately determined.

2. Mathemalical and stochastic modelling of celivlar developmend, differentia-
tion and morphogenesis :  The mechanisms of embryonic development, differentiation
and morphogeneais wers studied with the help of mathematical and stochastic models.
The epigenetic system i.e. DNA synthesis and enzymatic activation followed by trans-
eription snd translation were mathematically modelled snd anslyzed. Stochastic
snalyzis waa also carried out. Computer simulation had been simul ly con-
ducted to check the validity of the analytical results. The practical output of all
these studies waa the revelation of the physical mechanism underlying the process
of differentistion and subeeq pattern g ion, during embryonic growth.
The mechanism of formation of the primary layers of differentiation, e.g. endoderm,
mesoderm and ectoderm was found out. Stability and bifurestion analysis of the
spatially heterogensous solutions were carried out with the ultimate view of shedding
ecome light on the mechanism of carcinogenesis. Further investigations on these

mathematical and stochastio models are in progress to explain eelf organization in
biological ayatems.

ENTOMOLOOY
1. Investigalions on the breeding of Anopheles app. in hoo suburban localities
(Bavanagar and Dum Dum) : Malaris-carrying species of Anopheles (0.5. 4. dephensi,
25
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A, anmilaris and A. barbirostris) are rare and fonnd during the late monsoon and

sutamn, 4. eubpicius which s not a malaris<carrying species can breed throughout
the year in the stagnant water of the open concrete drains.

3. Eeological inveatipations on the florial monguito Culez pigiens fatigons: Tho
ohief dinrnal resting place of this mosquito is the septic tank. In the evening mos-
quitoes come out of thess tanks giving the appearance of s cloud,

LILY FROTED
During the year research work wag conducted in the following aress :

1. Selection of hopeful LP gielding plants from waler tweeds and apecics growm
on marehy land in the Sundarban region : In the first phase of the study, sixteen
local aquatics were studied regarding & number of p (e.g., total nitrogen
extractability percentage, protein content of the lesf protein concentrates, their
digestibility percentage, eto.) in order to evaluate their potentia) as source material
for leaf protein production, Limnanthemum crislafum, Ipomea replans, Pistia stre-
tiotes and Azolla pinnala ware found to be the most promising.

In the next phase, the chemical composition of the dried aquatic plants were
analysed by standsrd methods to see if thess could be used s feed or fodder purposes.
On o dry weight boais, many of thess plants were found o have protein concentrations
ble to those of ional dry forages.

P

2. Sludies on nutritional axpecls of various componenls from waler weeds, by-
product leaves and other promising non-conventional planls: After completion of
chemical analysis in 18 water weeds—their nutritional parameters had been taken
up. Anslysis included estimations like—total and available lysine, methionine,
digestibility, f-carotenes, polyphenol—total and free) etc. This is to be followed
by feeding trish in rats,

Work on antinutritional factors waa teken up.

15 LPC wore prepared from wild planta and were studied for chemical, nuti-
tional and anti-nutritional factors in collaboration with Dr. R. Carlsson, Lund
University, Sweden,

3, Btudies on the effect of nitrogen, phoaphorus and polassium on the Aead yield
and LP yield of cole crops: In 108485, spacing-cum-nitrogen trial on ceulifiowsr
(0. Soowball-16) d d that with & combination of 120 kg/ha nitrogen doss
and 45 60 cm head yield of 262 Qutlfba) snd LP of 241 kgfha could be obtsined from
by-product leaves. This combination was significantly the best of all the treatments.
Nitrogen concentration gs also percentage profein nitrogen extractability of 51%,
together with a good amount of dry fibre yield suggeets this as & promising crop for
multipurposs use.
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4. Studies on the performance of different winged bean (wb.) cultivars and their
potential as Migh prolein crop in this ogroclimalic region : In 1983-84 and 1984-85,
15 caltivars were put on trial and saliont features of promising ones are given below.

(i} Few cultivars like UPS 90, UPS 381, Lucknow 1, Burma-1 and IC 114273
were found to be extremely promising as cover crope for better vegetative top growth
with good protein content (21-8 to 24-2% in dry wt.).

(ii) All the cultivars produced higher pod yields with support excepting
Lucknow-1 where no differenco was noticed.

(iii) For green vegetable pods (like cowpeas and beans), UPS 00, MT-3,
1C 114273, 1C 26040, Laos-5 and Binhminh were found to be promising, yielding
about 800 to 1000g pods per planta with & protein content of 28:8 to 31:4% on dry
weight.

(iv) Seed yields ranged from 200 to 350 g/plants in promising cultivars like
IC 268940, MITA 960, IC 26949 and Binhminh. Protein contents in these cultivars
ranged from 33-5 to 37-2%, on dry weight.

(v) Cultivars seemed to produce higher tuber yields when harvested after
vegetable pod stage than after harvests of matured seeds.

Varietal trials will be conducted in Giridih farm of ISI in 1086-87 and 1087-88
for noting their performances in lateritic soil.

Pot trials are envisaged to be taken up with two promising cultivars to study
the nitrogen fixing capacity and their use as green manure on succeeding crops.

6. Microbiological aspects of leaf protein research: The deproteinized leaf
juice (whey) left after heat coagulation of protein, was exploited for streptomycin
production. Sireplomyces grisens was the organism used in the study.

8. grisens produces 265 mg etreptomycin/m! of cowpea whey. For better
biogynthesis of antibiotic, the besic eubstrate is further modified with additional
carbon and nitrogen sources.

Seven urbon sources such as glucose, sucrose, wheat fower ete. wers used

ly to i the effecti of carbon sourcs in relation to antibiotic

nynthm Among the sevon carbon sources tried, the performance of glucose was
found to be the best (60 sg/ml).

In the semimodified cowpes whey (cowpea whey--0-59% giucoss) medium,
effectivenees of different nitrogen sources has been worked oat. Out of four inorganio
nitrogen sources the performence of smmonium nitrate was the best (88 xg/m).
Among the eleven amino acids tried, histidine gave most satisfactory result (30 pglml).
Streptomyein synthesis remained in the peak when cowpes whey was substantisted
with 0-6% glucoss and 19, soyabean meal (125 ug/ml).

2
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The effoct of temperaturs, seration, pH and inoculum site in relation to atrep-
wmydnpmducﬁmhnbeenlhownhlnnmbuofupeﬁmumdmmximnm
ylold was obtained at pH 7.0. The op and period of incubati
were 28° C and 5 deys respectively. Tlm opnmnm volame of inoculom for 40 m!
medium was 5 ml of a 24 hours old calture containing 5x 10° cells/ml.

Deproteinized joice from Limnonthemum credalum was exploited for biomass
production by four different fungi such aa Asperpillus flavus, A. joponicus, Penicillivm
chrysogenum snd Fusarium moniliforme. The effect of glucoso and sucross aa the
sdditional sugar sources and NaNO, and NH,H,PO, as extra nitrogen sources had
been worked out in relation to biomass production,

Fusarium moniliforme and Penicillium chrysogenum reacts highly to the method
M, (whey with 19, of glucose+0.1% NHH,PO,) M, (whey+1%, glucose+0.1%
NaNO,} and M; (whey with 19, sucrose+0.1% NH H,PO,) in order of velues slightly
loss than 0.8000. On the other hand, Aspergitius flazwa reacts with sl the methiods
haviog the values of order about 0.200 or eo.

Chemical composition of fungi biomass obtained during formation studies.
Digestibility, polyphenol values for harvested biomass. Soil acreening programme
for eallulose producing organisms. BOD and COD removal of whey. Bioconversion
of sugarbeet to ethanol by solid phase fermentation using Zymomonos Mobilesf 8.
Cereviaias,

8. Sereening and other studies on tree leaves, which are used as ferd, a2 0 source
malerial for LP : A preliminary list of available and worthwhile treea have been
drawn up. Preliminary screening work hes began.

At Jeast 20 trees, solected from their prelminary data available will be screened
in usual way for P extractabilily. Nutritional parameters will be worked out.
Detailed study of LP (Cyto) will be done.

T. L. Conditions to ackieve mazimum yields of lope and rools in sugarbeet crop ;
I1. Complete utilizalion of all the parls and working of ecomomic aspects in comparison
to the conventional practice ; I11. A pilot plant lo produce ethanol, peckin, leaf protein
and animol feed : Project hus been initisted in the winter months of 1985-86. For
agronomio studies 4N doses (60, 120, 180 and 240 kg/ba) earthing/uon-earthing prac-
tice and spacing at 30X 30 cma have been tried. Samplea of the tops and rocls were
analysed for L.P. and sugar respectively at 75, 90, 105 and 120 days. Preliminary
results indicated that LP bility continued to be very good till 120 days
which was 55-75% and sugar content varied between 12-18%, Rough yiokds of about
46 tonsfha in 150 days of roots was recorded. Detailed analyses are taken up and
work on fermentations has began.

8. Transfer of the lechnology : DST hes sanctioned the project on the adspts-
tion of leaf protein in rural India to work out technical and economio feasibility of
the technology. The project will be taken up in collaboration with the LLT., Delhi.
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Soclal Sclences
DEMOGRAPHY
Rescarch aotivities during the period of report ware on the following :
A Pian Projetts :
1. Bealuation of Y-sample ape tables and ion of 193141 populali

age slruciwre and 1ife tobles for India : The purposs of this plan project was to
resssess and rebuild the Y-sample ags tebles in the light of the rocent snalytical
advances. Further, se » pre-requisite of the lifs table construction, sttempt waa
made to rebuild the age stractures of 1081 and 1041 Indisn population.

Soveral methods such as UN method, transitions! age structure model, stable
population model and a few others wers considered and the best eatimate for the
adjusted age distribution was worked out afier examining the consistency of the
estimates. Brass logit linear model waa used for the construetion of life tables for
the period 1001-108]. The series extended to 2001.

8. Bocio-economic and demographic irends since 1951 wilh specific reference
to disparilies aeross eocial groups: This plan project was taken up jointly with the
Boonomic Research Unit of the Institute. The object was to study demographic
imbalance which has resulted in sociel tenmion, economic hardship and ecological
mismenagement in selected regions of Eastern India (o.g., Manipur, Tripurs and
Greater Celcutta). The stody aimed at evolving & general framework for analysing
the underlying factors responaible for di $ and socis] tension in several regions
of Indis. Interrelation between demographic and soci e vari-
ablos was studied by veing multivariate anelysis and recursive path anslytic model
Buch » study by social groups in likely to highlight the possible dimensions of tension.

3. Bducational development survey in rural Bidar: This survey was taken
up to study the educationel develop and other socio-demographic aspects of the
rural population eround Patns. It waa obssrved that the scheduled casts Hindus
who are Jeast beneficiaries of planned development are moatly lab in rural Bihar.
Lower enrolment was found for scheduled caste Hindua corapared to other Hindua
for both sexes in rural Bibar.

4. Adudy of edwalional wastage ai primary and middle achool lesels : Tho
project was continued with the objective of estimating expected life of & student and
finding out educaticnal wastage differentials by varions contributing factors on the
besis of follow up studies of & number of student cohorta obtained from records of
sample sohools (primary and escondary) in 100 sampls villages in the Distriot of
% Parganss of Weet Bengal

Tho field work comprised of collecting necsmary dsts from school rocords and
through intarvisw of teachers, parents of studanta and students uaing three differeat
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schedales. Analysis of school schedule data has been taken up and preliminary report
ia expected in July, 1086,

5. Some delerminants of chld mortalily and (ke laler's impoct on fertility :
The study was undertaken in arder to understand the phenomencn of high infant
and child mortality and its effect on fertility in rural and arban asess of Hooghly
Distriot in West Bengal.

B. Non-Plan Projecis :

1. Orbonisation in India: Urbanisation in Indis hea been studied from the
point of view of degres, tempo, concenteation and components of urban growth, All
India picture of degres of urbanisation in terma of percentage urban and urbas-rural
ratio maintaine & stoady inorease over last 3 docades. Maharashira secures highest
position followed by Tamil Nadu and Gujarat in respect of degree of urbanisation.
The speed of urbanisation has incressed during 1071-81 compared to 19817} for most
of the Indisn states. Concentration Index reflecta systematio and steady rising trend
over last 3 docades for all the major Indian states.

2. Growih of wrbanisalion in India: Urbanisation growth rate over 1001 to
1981 bas been examined in this study. Tho growth of urbanisation has been decom-
posed into 2 componente—nataral increass and net rural-urban migration. Concen-
tration in urban sgglomerations and towns bas been examined by Gini Concentration
Ratio snd Index of Concentration. Urban populstion of India have been projected
upto 2081 under two alternative assumptions.

3. Perspective on demographic dal collection in India : This research study
considers some of the isues raised for discussion on the new dimensions of the statis-
tical system in the 21st century. The main focus of the study is on the new areas
for data collection as well as on improving quality of data. Alternative approathes

for estimating demographio p are suggested in the stady.
4 Dutnbulwuo/mkldaby/nﬂym Role of health and household
for risation of households have been ined in this research

muly More than 75%, of households are eithor nuclear or lineal joint. Ratios of
nuclear and lineal joint femily households are 3:2, 2:1 and 2:3 in ruml
areas around Calouita, sway from it and around Patns in Bibar respectively.

8. Ocoupation disidution $4 rural Bikar : Examination of housshold surrey
data of rural Bihar sround Patos (1983) shows that although agricultare is pre-domi-
nant oosupation currently, ita rolo is declining whereas role of tertiary sector is in-
areasing. N | sorvices are dominated by literate male populstion. Upper
oaste Hindus are mainly owner cultivators and non-manual servios holders. Sohe-
duled caste Hindus are generally engaged as laboarers.

6. Life table for West Begal 108081 : Age specifio doath rete date from
the report on Ldesl Begistration asd Model Health Uis, Weat Bongal have beea
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utilised in the study. The lifo table, sa constructed shows that expectations of life
at birth are 58.4 and 60.7 for males and females respectively indicating lower mor-
tality rates for fomales due to better health and lower risks at child birth,

1. Altitude lo family planning practice : Two houschold surveys in Calcutts
in 1970 and 1974 show decline in houscholds® dis-approval to practics of family plan-
ning methods in respect of couples with more than 2 chikiren slive. Rural surveys
around Calcutta, 1078 and away from it, 1080 show considerable decline in unwilling
attitude of Muslim couples to family planning practice due to religion.

C. Teaching and lraining

The Unit organised the following teaching/training programmes: (i) Vital
Statisties and Demography for students of the Diploma in Health Statistics jointly
with All India Institute of Hygiene and Public Health (April, 1985); (ii) Specialiaation
in Vital Statistics and Demography for participants of the Junior Certificate Course
in Statistics (June, 1985) ; (iii) Dissertution for students of MA Economics, Kulyani
Ugiversity (Specialisation : Populution, July, 1985); (iv) Speciolisation in demo-
graphy and vital atatisties and sample surveys for ISEC trainees (January-March,
1986) and (v) Specialised training programme for UNDP fellows from Afghanistan
(March, 1986).

ECONOMIO BESRARCH

This Unit continued to be engaged in teaching and training at verious levels

and in research work covering different fields of theoretical and applied economica.
A brief account of these activities is given below.

1. Teaching and lraining: Membera of the scientific staff shouldered the
responsibilities of teaching i ic statistics and ics in the
degree and other courses run at ISI, Caleutta. There were in addition a number
of Junior/Senior Research Fellows working for the Ph.ID. degree. Several members
of the faculty participated in the teaching programmes of other unirersities and insti-
tutions, e.g. the M.A. Course in Economics of the Calcutta University.

2. Research: The rescarch activities of the Unit during the period under
review covered fields like economic theory, national and regional economic planning,
sectorwise review of the performance of the Indian economy, level of living and
poverty in India, besides methodological studies in theoretical and applied econo-
metrics.

Eeconomic theory : Research work had been going on over the past several
years on the history of economic thought. This was widened out of its earlier pre-
occupation with classical and post-classical cconomic theory. Attempt was also made
to pass from the ‘history' of the subject as such to o general ‘historical view' of the
subject drawing afresh the many internal and external boundaries that arise in this
context. The two major themes pursued were social accounting and price formation.
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Investigations ware alo continued on the analytioal forndations of Keynes' ‘Genenl
Theory’ ; on sodial choiss theory wnd gams theory (oovering topies like ethical indiom
of income mobility and migration and welface) ; on aggregation problema in welfsre
eonomics, measurement of inequality, horizontel inequity, social mobility ete. ;
and on different models of international tzade,

Boonomic planning : The shark-term project on the ‘Studies co Multisectorsl
Planning Modal' sponsored by the Planning Commiasion was coropleted on 18 July
1068,  Seversl reporta emanaling from the project have been submitted to the Plan-
ning Commission from time to time. The final report of the project is currently
under preparation. The Planning Commistion haa entrusted the ISI with anotber
{wo-yoar project on & “Regional Modal for Agricultare’ and work on this waa started
on 16 July 1986,

Analytioal stdie in the ares of regional planning were continued partly in

jon with Ph.D. di jons, Special mention may be made of two studies,
one on optimal programming for epatial movementa of foodgralns, and the othec
on VLS versus OLS regression techniques with spplisations to regional analysis,

Beview of the Indian economy : Many scientific workers of the Unib revived
& project for ceitically roviewing the performance of the Indisn economy in ita
different sectors with partioular emphasis on the year 1084-85. Thia led to & mimeo-
graphed report (reloesed in August 1085) in which different members of the faculty
contributed chapters reviewing different secbora or aspects, viz. agriculture, industry,
power, foreign Urade, prices, poverty and nationl income, Needless to say, indivi-
dual mombera of the Unit continued to etudy partioular ssctors of the Indisn economy
quite apart from this eollshorative study aiming st an overall view of the economy.

Poverty and level of living : Tho report on the ILO-sponsared project, Rels-
tire prios of food and the rural poor—the case of India’, was sabmitted to the ILO.
‘This report, largely based on NSS dats, makes s comprehensive analysia of trends
in lave] of living and in the incidence of absclute poverty in rucel Indis since the 50s.
Tt is now being finalized in the light of comments received from the ILO snd other
economists In another study partly based on NSS data, an sttempt was made to
compaze the kimp trends in level of living in raral Indis revealed by large-scals sample
eurveys and the corresponding findings of the micro-studies conducted by aathro-
palogints.

A survey project has been undariaken in rural areas of threo districts of West
Bengal with & view 10 asesing the changes in Jevel of living, if any, since the sarly
70's. The main ides ia to reviaif ssmple villages and houssholds cavered in #7th/
26th rounds of the NBS and o collect date on different aspeots of level of
living broadly following the N8S approach. Data are also being callacted through
daily visits from & sample of the poorest houssholds with & view o sludying their
level of eonsumption snd strategies for survival in different seasons. This study is
expected to throw light ont the potentish and week of the NS methodology.
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Methodological stwdies in ics : Research work waa carried out on
various toples in the following aress : (a) formulation of new systemn of demand equa-
thons and thoir performance vis-a-vis other wellknown systems in the analysis of Indian
data; (b) Estimation of single cqunuon regression models with decomposed error
terma ; ue of Box-Cox fi ; limited dependent variable models, ete.

Other studies: The npod on llu survey peoject, ‘Consumption of iron and
sieol in the small-scal priscs : Calcutta Metrupol Dintrict,

1083, undertaken in collaboration with C3U, was submitted to aponsors, the Joint
Plant Committee/Planning Commisslon of the Government of India.

A project had been taken up during 1084-85 {in collaboration with the Demo-
graphy Research Unit) to study the socio-economic and demographic trends since
1951 in three regions with special referonce to disparities across various segments of
the population based on religion, caste, mother tongue, ethnic group, ete. Collection
of data for Tripura and Greater Caleutts was started in 1084-85. Profewor J. B.
Ganguly of the Calcutts University Postgraduato Studies Contre, Agartala, has been
collaborating for the study on the Tripura region. The report on Tripura is expected
to be completed during the year 1986-87. Work on Manipur was started during the
period under review with the eollaboration of Dr. L. Tombi Singh of the Department
of Bconomica, Manipur University.

The Institute has undertaken a project in collaboration with the Oil and Natural
Gaa Commission (ONGC) on (i} estimation of discovery and production cost of hydro-
wbonmd(ii) develop of an optimisation mode! for the allocation of resources
between and exploitation of hydrocarbon with a view to achieving some
targets or goals This is o l\vo-)ur pro]ect and scienlists from different Divisions
of the Institute are participating in the Project.

PLANKING (DELHI)
1. Economic theory : Research was undertaken in the following topics :

(s) Planning techniques : Design of efficient resource allocation mechanisms
in partially planned economica ; Optimality of various cost sharing rules in the pro-
vision of public goods ; the application of such rules in actual policy decisions by the
Government ; Critical review of existing plan models.

(b) Indusirial organization : Study of stralegic firm behaviour in prercnting
potential entranta from entering an industry ; Exploration of how higher profitability
of marketa leads to greater control by a fower number of firms.

(o) Applied microeconomics : Dual sconomy models and their welfare impli-
cations under growth ; effecta of choice of producti hniques on ployment ;
multinational firm behavioar, sectoral nlnfh and govunmmt policies ; optimal sub-
sidy policies in dual economies.

8
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2. Macromodelling and policy : Work was carried out in constructing consis-
tent macromodels to study the impacts of various policies in & general equilibrium
context. Theoretical models of economics with more than one segmented market
for the same good, were also constructed. These models were constructed with &
view to their applicability to the Indian economy snd & number of projects were
carried out using these models. In particular, these dealt with administered prices
and oredit rationing.

8, Regional economic planning : Studies bave focused on the understanding
and evaluation of the spatial dimensions in planning at the state and intrastate levels,
Special topics included micro-level studies of envi and human settl
patterns and processes of urbanization in Karnateka and energy resonrces in the
Himalayan regions.

4. Women's sludies : The etudy on the role of women in rics cultivation in
thres states continued during this period.

5. Sociology : Extensive field work was carried out in North Bengal, in con-
neotion with the project entitled “‘Conflict, Structure and Change".

ECONOMIO ANALYSTS (BANOALOBE)

The Economio Analysis Unit made further progress in its ressarch and training
activities, leading to Pb.D. thesis on ‘The problem of distribution in India’s develop-
ment'. Besides, the Unit contributed five resenrch papers to refereed Indian Journals
of E ica ond Statistics. It maintained academic collaboration with Indian
and foreign universities, and conducted an intensive international Workshop at
Bangalors (August 5-8, 1085) which was attended by over 26 eminent social scientists
from England, United States, Canada, The Netherlands, France and Switzerland.

As part, of the academio exchange two of its members visited the Develop Econo-
mics Research Centre in the Dep of E jes, University of Warwick
(England).

A brief summary of research done during the period is given below :

1. Appropriale crileria for the measurement of levels of living : In developing
countries, where food dominates household budgets and where incomes are low and
unequally distributed, thore will always be a large section of the population whose
food needs are not being adequately met. In such cases, it is more appropriate to
use quantity-based measures inatead of value-based measures of consumption, where

the equivalent ecales for household ption are exogenously d ined. This
approach is further refined by inolusion of household composition and occupation
in the calculation of equivalent scales and d with other ional welfare

P

indicators using the ssmo data set.

2. Paltern of asset holding in rural Andnsa Prodesh :  Asset elastioities measurs
the ity of houssholds to late apecific forms of assets given an increase

84
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in their total amota. In this stady an sttempt was mede to provide consistent esti-
mates of such elasticities for lend, livestooks, machinery, eto. beld by honseholds in
raral Andhrs Pradesh.

3. A general mullicollinearily indes for reqrestion analysis: In this study &
new formuls measuring multicollinearily is defined. This index takes the valuo of
2209 for an orthogonal model and a non-zoro value for s non-orthogonal or multi-
collinear model. This new measurs was applied to investigate the properties of the
estimates In the Rotterdsm model.

4. A decomposition of consumption imequalily : Decomposition of inequality
In the distribution of total consumption in terms of inequalities of its constituent itema

has ted the tion of isticians in recont yeara. In this stady
s simple approach, based on the use of specific concentration curves and ratios, was
developed for the decomposition of inequality and il d with a concrets example

based on NSS data for India.

5. On the reliability of N88 dala: This paper is addressad to two specific
questions : How far are the comparisons between NS§ and C30 estimates of aggre-
gate consumption valid ? Is there any other basis for the doubts generally expressed
about the retisbility of NSS estimates ? This study reveals possible sources of bias
in NSS estimates, and goes into the concoptual and methodologica! differences under-
lying the estimates.

6. The problem of disiribulion in India's devclopment: This major work is
the outcome of a series of studies conducted at the Bangaloro Centre during the last
fow years. It incorporates some of the studies on poverty and income distribution
a8 part of its research project on regional demand patterns. The main focus of the
study is on trenda in growth and pattern of income distribution in India. The atudy,
apart from answering some questions of current interest, also shows to what extent
an inappropriate data analysis itself could give rise to illusory findings about relative
inequality levels and trends in India. On the subatantive side, the study shows that
the precise impact of any redistributive change on poverty level varies from country
to country depending upon the severity of poverty. This study has produced ono
dimertation for doctoral degreo.

1. Eatimation of yield funclions for major cereals in India: This study uses
simple fertilizer trials data to estimate agricultural response functions for selected
crops under varying irrigati p variety combinations, and provides national-level
yield functions under certain mild assumptions.

NATIORAL INCOMB
The National Income Research Unit (NIRU) continued to be engaged in
researches on different aspects of nationa) income and related aggregates with speoisl
reforence to the Indian economy at national and regional levels. Tho facully members
aleo participated in the teaching of economics and economio statistics in different
courses conducted by IS at Caleutts.

8
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The following is & brief socound of the ressarch sctivitiee of the Unit during
the period under review.

One study made a preliminary asessament of the impact of urbanisation on
various aspeots of national income and allied aggregates. Another examined tech-
nological changes in manufacturing industries in India and their impsct on the
different factors of production.

The report on the sample survey of wage earnings of workers in amall-scale
manufacturing cnterprises in Caleutta is nearing completion. The material collected
in the household survey of ted components of human capital formation
conducted in the previous year is also being analysed for reporting.

A study has been undertaken with s view to avolving an overall index of
development which takes account of different io and o indicat
and thon utilizing it to etudy the development of different countries over the pas
three decades,

LINQUISTICS

The Linguistic Research Unit continued its research endeavours in the sreas
of fundamental and applied linguistica during the yesr under review. Research
projects in the Unit may be grouped under thres main headings, namely, (1) Studies
on the phonetic structure of mejor Indian languages and application of the results
in the area of (a) speech pathology, (b) second language acquiition, and (o) cultivation
of mothcr-tongue. (2) Studies on scquisition of language end bi-lingualism, (3}

Application of statistica in li

PP 5 P

A survey of the articulatory and ecoustic structare of the Oriys language was
initiated in 1079-80. Final analysis of quantitative date with the help of the sound
spectrograph is in progress. Fundsmental research on the supra-segmentals of
Bengali, Hindi and Telugu is in progress. Prosedic eloments of thess languages are
being analysed with the help of appropriste instrumenta.

Studies are in progress on (a) development of articulation of speech during the
language acquisition period of the pre-school-sge child and (b) the messurement of
the thresbold of bilingualism,

Based on lingustic data provided by Visiting Professor Djordje Kostic, Belgrade,
Yugoslavia, & number of stodies are in progress on the vocabularies of leading
Yugoslav posts of the 10th and 20th Centuries. Linguistic dats on the Bengali
lunguage has been collected for purposes of statistical processing for studies on suthor’s
vocabulary and linguistic usage.

In continvancs of its pioneering efforts to study the acoustic etructure and
supra-segmental elementa of major Indian langusges & number of comparative studies
are planned, based on spectrographio data on Indo-Aryan and Dravidian langusges and
also Serbo-Crost and English, Msthods of Analysis and measurement of apeech siguals,
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supra-segmental differenoss, and the stady of intra-oyole vocal ahord mokion, are also
belng worked out and planned with the Viei-Piteh, which the Unit is acquiring shortly.

The programme of speech Habilitstion of hearing impaired children uaing the
Kostlo Methodology sad I . inned sccording to the Unit's longe
torm plan of ressarch in apeech pathology during the year under review.

FRE-UENSUS POPULATION STUDIES

Ths Pre-Consus Populstion Studies Unit conducts quantitative historical
studies ca Indis and works on the project on popalation of Indis prior to 1872 in
collaboration with Office of the Registrar General, Indio. Two volumes have been
published and another volume entitiod Report on the Populstion Estimates of Indis,
Vol. 3, 1811-1820, Part-B-India, is in tho press.

The following are the plan projects :

(i) Editing the menuscripta of atatistical sarvey of Bengal, 1807-14 by Francis
Buch the districta of Gorakhpur and Rungpore.

(ll) Bconomie changes in rural India : (s) A study of 200 villages in Bengal,
Bibar and Orims, 1850-1081, (b) Tronds on socio-sconomie changes in 4 districts
(Burdwan, Broach, Gorakhpur, Bellary) in India, 180)-1681.

(i) Pre-census atlas.

Progress of the plan projecds:  Work on Gorakhpur wes completed. The tract
had been identified on & map of 1961 and statistical tables prepared. Trends of
population and some other key variables st the district Jevel were analysed upto
1971, Rongpore manuscripts were copied out. Relevant materials of the Rungpore
survey including statistical tables are being presented in the Report on the population
Eatimates of India, Vol. I1, 1301-1810.

Data were colletted from Central Record Room of Directorate of Land Records
and Survey of more than 3,000 villages of the districts of 24-Parganas, Nadis, Mur-
thidsbad, Malds and Birbhum for 1846-1850 on & ten per cent sample basis, There
is & map for each village and statistical data are inserted on the map. Dats are
availsble on area, houses—kachhs and puces, population by religion and by divison
into agricultural and non-agricaltaral sector, plough and other implements. Among
these villages, 1080 have been identifisd on s current list contained in the respective
District Census Handbook. Supplementary dats at mousa level have already been
collected from settlement Halka Office, CoBectorate Record Room, Tauzi Assessment
Office and Setslement Circle Office of the respective district and some villagea surveyed
to obtain the long-term trend.

Thers was progress of work in all the 4 districts. (i) Broach—Dsta have been
collected on ares, ares under cultivation by erops, wil type, population with age,
pax, casts and religous breakdown, revenue, stock, wages and prices, typieal family
budget, urban population for several years between 1830 and 1876. A comparstive
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wage table was presented for 1774, 1844, 1684 and 1875 for labourer, oarpenter and
bricklayer. A time seriee of prices of grain and cotton was availablo for 1810-20
ond 1833-74. Materisls on population and agriculture have been collected from the
Maharastra State Archives. (Ii) Gorakhpur—Similar dsta were collected for this
tract sleo, work on both the distriots is continuing. Some materisls have besn
incorporated in the pre-census volume rolating to 1811-1820. (i) Burdwan, Bellary
~Data on various aspecis have been collected and are being processed for snalytical
studies. New archival meterials on Bellary havo besn located at Madras.

Thero has been good progress of pre-census atlss for Vol. I1I, Part-B—Indis,
1811-1820. The mapa are being drawn under the general supervision of the Deputy
Registrar General of the Map Division of the Registrar General, India. Maps have
been planned for the volume 1801-1810.

PBYDHOMETRY

1. Deselopment of a forced-choice acale lo measure cerlain manageriol akils :
The scale was ready and the report writing wes also completed.

2. Development of a non-verbal intelligence lesd for hearing impaired children :
The test was ready; only dats are being colleoted from different parts of India for
development of norms.

3. Consequences of socio-economic deprivalion on academic achievements : Survey
of the relevant literature was over. A report on the pilot study is available. Data
are being colleoted for the final etudy, and intermediate report is being written.

4. Predictive validity of the forced-choice scale of managerial skill :  Although
the project was scheduled for 1986-87, some preliminary work (s.g., literature review,
ete.) had been carried out during the year.

8. Popular views on mental heallh :  Part of data was computerised and analysia
Wa3 in progress.

6. Rorschach psychogram through compuler programming: The project was
completed. One paper had been published and another was nearing completion.

7. Slatistical analysie of mulliple-choice les scores: A computer programme
for estimation of the parameters of such test scores under the lutent truit model was

successfully developed. A very high correspondence between the expected results
generated by the model and the actual data was found.

8. Assessmend of minimum learning in primary education : Although the
projest was scheduled for 1986.87, some preliminary work rolating to this project
(eg., consultation with experts and school authorities; collection of text books,
nyllabii, returns from sohools and other relevant documenta; proparation for a teachers’
workehop, ete) was carried out doring the year.
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Bervice projects :

1. Selection tests were conducted at three oentres in August 1885 for recruit-
ment of Officers (Technioal and General) and Clerk-cum-Typlsts of tho West Bengal
Financial Corporation.

2. A solootion test was undertaken in Docember 1985 for admission of students
to the B.LibBo. courss of the Caloutta Univeruity.

80c10100Y

1. Bocial ecology of Sundarban: The sampling design for the stody was
prepared In collaboration with & statistical colleague of Statistios-Mathemstics Divi-
sion of ISI. Relevant availsblo materials from the existing sources were collated
and the first phase of the fiald work was completed,

9, Polentinlities ond inls of devel 1 A social-ecological approach :
The primary objective of this study was to oxplon the scopes and barriers to deve-
lopment of symbiotic relationahip betweon societal groups and their natural resources
in o specific ecological zone, The area under study is the Simlipal forest raoge in
the disteict of Muyurbhanj, Orissa. Ths field survey is in progress,

8. Prodlems of deforesiation : To identify and quantify the factors infloencing
the process of deft ion and its q on the goographi ehmcurofllnd
and species of plants and sock e characteristios of the p dependi
on forest economy, was undertaken in two States, West Bengal lnd Bihar. A rvporl,
of findings is being prepared.

4. Ageing of population in India: The study aims at to examine the nature
of impact of ageing population on sociely, and that of society on ageing, and the
conditiona of life of older persons under varying social and economic circumstances
covering both urban and rural aress.

8. Village resurvey : Re-survey (a) has scope to indicate changes in rural
lifo over time, and also (b) helps to understand the processes of societal change.
Data collected from & multi-ethnic village in West Bengal Is being arranged in this
context.

8. Falue systems and social change :  The stady secks to identify socio-caltural
and political value patterns among various societal groupe in two sample villages in
Purulia to find out how and to what extent theso affect tho programmes of rural
development. Data processing s under way.

1. New yallern of leaderskip and social action : A exploralory enguiry : The
objective of the enquiry is to study the prooess and backgronnd of the new generation
of leaders emerging in the villages along with tho recent socio-political changes in
the Stats. Fisld-work was completed. Data collection s in progress in collaboration
with & scientist of Statistios-Mathematics Division.
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8. The atudy of regisiry marriage and the impact of legislation and West Bengod :
The objective is to study the roles played by the marriage legialation in changing the
charaotar of maiags institation in Woet Beogal. Field work is continuing,

9. The Hinds-Huslim relations in Bengal during the 1810 Century with special
reference to the Fakir and Soanyosi rebellion : The Hindu-Muslim rolations, which
hiave played sn important role in Indisn Socioty, underwent significant change after
introduction of the British rule. Objeckive of this project is to study thess variations
in the context of peasant rixings which challenged tho colonial rule from the middle
of the 18th Century onwards. The project is nearing completion. This study has
produced one dissertation for doctoral degres.

10. 4 andy of educalional wastage (stagnation and drop-out) ol primary ond
middle school levels (in collaboration with Demography Research Unit) : Ths objective
of the stady is to (a) attempt an estimation of expected ‘life' of a student—s problem
of methodological interest; (b) find out educational wastege differential by various
demographic, socio-economic and other related factors, and (c) try to identify and
evaluate various factore as determinants of educational wastage. The study is
confined to the 24-Parganas District of West Bengal. Field work is going on,

1. The Peasont movements during the early phase of colonial rule in Bengal :
The object of the study is to trace the deep-rooted continuity of peasant resistance
in Bengal throughout the colonial period. Source materiala are being collected from
the State Archives sad different district collectorates of West Bengal.

12, Post Congress Workshop lo X1 World Congreas of Sociology—August 26-28,
1986 :  The object of this post-session is to organise o small-group intensive distussion
on the theme of : Ideology, Social Formation and Transformation, based upon invited
papers written for this post-session. The Unit ia organising this post-session in
collaboration with other social scientists in Caleutta.

Statistical Quality Control and Operations Research

1. General

1.1 Btatistieal Quality Control and Operations Research Division (SQC & OR)
was st up by the Government of Indis in 1952 under the !echmcnl guidance of the

Indien Statistical Institute. The Division continued with its objectives of p
spplications of Statistical Quality Oontml (Q0) nnd Openuons Research (OR]
methods, training and education of , ins teainees, op con-

sultative services to industria! establishments u:d research in SQC and OR and
allied methods. The activities of the Division are organised through comprehensive
programme under the broad classification of (i) promotion, (ii) training, (iii) plant
services, and (v) rescarch.

1.2 Promotional aclivities were continued in public snd private sectors.
Inplant training of technologista, trainers, insp and operstives, eto. including
the training programme in local languages and services continued to have support

#®
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from s number of public sud private sector orgunisstions. The units of Bharst
Hesvy Eleotricals Ltd.,—Hyderabad, Hardwar, Bhopal and Jhanai els. and
Hyderabad and Caloutts Unita of Hindustan Cables Ltd., continued as servicing plants
of the Division bosldes & number of other plants both in publio and private sectors.
Several organisations wero added to the List of servicing plants during the period.

1.3 The Division undertook new project assig during the period apart
from rendering consultative services to footories alresdy on ita roll. The Divison
has so far produced sbout 800 specislists and over 750 rescarch papers, techniosl
Literatures, manuals, ete,

1.4 The Division continued linson with various acsdemic and tachnical institu-
tions, productivity couneils, societies and several other national and international
bodiee by way of its acadomio, technical and promotional activities.

2. Bervice

2.1 During the period under review 15 planta joined the 8QC sarvice scheme.
180 technical reports were sent to factoriss and 16 factories discontinued. A total of
84 factorien were taking consultative services s in March 1086,

23 Special studies involving applications of SQC snd OR methods were taken
up in the areas : Blending operation in refinery, optimal despatch model, optimiss-
tion of eutting material for connecting plate, control of beating elements, optimum
design of air heater economiser, design optimisstion of tubular air heatrs, stody oo
breakage of biscuit, moisture control in biscuit, valve stemgrinding, critical components
for burner assembly, surface defects, of tubes, defective parta in weld joints, graphio
of terminals ete. replacement of spinning and allied frames, welding of centrifugal
compreasor empellar, too! wear in machining of rotor alots, SFC of diese] engines, out-
going quality of diesel engine, leakage problem in DMA of FHP compressors, rejec-
tion in die casting, discharge gua tempersture of compeessors, amount of ash in paper,
optimum design of ceiling fan, oscillation mechanism of table fan, stability of jelly
filling prooess with regard to water penetration.

3. Education and Iraining

3.1 Inplant training programme at various factories continued. A series of
training programmes for senior exsoutives of Bharat Heavy Electricals Ld., continued
on regular basis besides regular inplant programme for executives ote., b various
level. One-year special progr for ivea at fairly advanoed level blended
with practical applications continued for sixth and seventh batchea of trainees at
Madrss. Soveral short term spocislly designed training programmes were alao con-
ducted st different units of the Division for select group of executives elc. from
organisations in Inds and abrosd.

83 During the period undor review 4660 mansgers and technologists were
trained fn vorious inplants, general and other coursss, 147 trainses underwent pro-
fossional training in SQC and OR &t & Post-graduste lovel and In part-time courses
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in Culoutts, Bombay, Delhi, Madras, Bangalore and Hydersbad. A general courss
and later, & specialisation course in SQC-OR was offered to tho trainses of Inter-
national Btatistiosl Bducstion Ceatrs (ISEC) by the Division,

8.3 The Division organised s Bummer Institute on Indusirial Experimentation
a4 IIT, Kharagpar from 20 May to 5 June 1985. Twentytwo participants including
university taachers and BQC-OR spocialista of the Division attended the programme,
Beaidos SQC-OR wpecialista from the Division some exiernal experts in the ares
served a8 faculty for the programme.

34 The division organised & staff development. programm on “Develop
in Computer aod Computer Programming” st Delbi from 24 March 188 to 4 April
1986, The technical offcers of the SQC-OR Division attanded the programme. The
programme was oonducted by the internal and extermal facalty. D, T. 8. Arthanari

was the oourse Director.

& Raersh

4.1 During the period under review ¢ papers were published, 25 submitted
for publication, and presented at conferences, seminars ete. 30 manuals and technical
reports, eto. prepared by the apecialists of the Division. Some of the aress in which
applied research work waa carried out included Scheduling and Hybrid Flowship
algorithm for teeting & Z-matrix to be an M-Matrix, simple games and reliability
ooherent stract peration of jon for simple games based on analogy of
matriods and some combinatorial results for iodal games, optimum ordering
internal for exponentislly denying inventory, optimum design of control charts,
{nspection error and its effect on outgoing quality, continuous sampling plan, asymto-
tio solution to three-decision Bayesian sampling plan.

8. Promotional aclivities
5.1 The spscialista from the Division delivered 179 lectures, talks ete. to vari-

ous institutions and organisations. The Division also arranged 15 seminars and the
specialista from various unile attended 43 sominars.

82 Introductory visits were paid to 49 factories. Twelve surveys and pilot
projecta were oarried out and 14 reports sent.

Library, Docamentatios and Informstien Sciences

Central Library : With the addition of 2,227 books snd 1,000 bound volumes
of journals to the stook, the total collection of the Library ross to 1,83,070 volumes.
The total memborship of the Library was 3,799, The totsl membership includes
NS0 staff, ISI staff, research scholars and project assistants, BStat. & M. Stat.
students, ISEC trainees oto., as well as ontside students and instituts members.
488 readers were given special permission to use the Library for s short period.

Acquisition : Two thousand two hundred and twenty-soven booka were acces-
sioned during the period under report, out of which 1,600 were purchased and 623

@
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were rcelved as gift. 4 tities wore also soquired on exchangs basis, It also soquired
307 titles for the Ciroulating Library.

Periodicals : 'The Library received 2,480 periodicals out of which 767 were
received egainst subecription, 1,100 on compli 'y basis and 619 on exchange
arrongemont with national and internstional organizations. The Library also
soquired 47 back volumes of journals. It scoeasioned 1,180 bound volumes of

journsls and loted the tachnical p ing of 1,000 journal titles.

Circulation : The Library issued 46,834 books and journals to the users on
loan and on reference. 31 books and journals were borrowed from other libraries
sad 0 books and journals wore loaned to other libraries under the inter-library loan
arrangement,

Reporls and records : The Library accessioned 572 titles and processed 812
titles. 1,305 titles were issued to borrowers during the period.

Translation service: The Library tranalated the following : Prom Japanese :
(8) A ressarch memoir on ‘Multivariate Analysis—edited by Prof. T. Kitagawa,
published by Tokyo University ; (b) Off-line quality control—a research memoir by
Prof. G. Taguchi, published by Jopan Science and Engineering Society. From
German : (a) History of Medicine and Biology—Memoir no. 8 published by University
of Basel,

Shri Sunit Boes, Translator, gave regular courses in Russian to the B. Stat.
students.

Special Malerinla Colleckion : The Library accesioned 52 micro-documents
and 105 Russian books.

Teshnical Processing : The Library classified 1,643 and catalogued 2,781 new
books.

Documeniation Services: The Library compiled (a) bibliography on different
aspects of Indian Economy, (b} bibliography on two key-words (i) infinitely many
parameters and (ii) nuisance parameter s also o bibliography of articles by Stuart
Gemen.

Reprography and Phologrophy Services: The Library provided 2,36,782 xerox
prints for the users during the period under report.

848 framea of photographs of different jons, 5,381 printa of bromide
I 878 frames of microfilming from drawing books, cherts, journals, ete.
2,026 copies of photoprints from big meps and documents, 451 slides for lectures

were made during the period under report.

Circulating Library : The Workers' Ciroulating Library acquired 397 new
$itles bringing the total collection to 33,204. It issued 28,763 books to the members,

4
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Bangalors Cenire Library: The Centre accessioned 559 books out of which
87 wore received as gift. During the period 239 periodicals were received of which
80 were complimentary. It eccessioned 476 bound volumes of journals. About
300 books were clamified and catalogued. A total of abont 4,350 books and 2,000
periodicals were circulated. About 350 inter-library loan transsctions were
bandled.

With the addition of 5569 books, the total book collection came to 9,021 and the
stock of bound volumes rose to 2,521 with the addition of 475 bound vournes.

Delhi Centre Library: With the addition of 868 books and 615 bound perio-
dicals the total collection rose to 26,382 volumes out of which 120 publications were
recoived 88 gift.

260 periodicals were received out of which 266 were against subscription and
the ining 4 were on exchangs/compli y basia,

0 P

The Centre issued 9,894 books and journals to users on loan and on reference.
107 publications were lent out and 117 wers borrowed on inter-library loan
arrangement.

The Centre provided 3,632 xerox prints for the usars.

The total membership of the Library was 80. 57 readers were given special
permisaion to use the Library for & short period.

DOOUMBNTATION ERSRARCH AND TRAINTNG CENTRE (DRTC) BANGALORE

(i) Objectives and programmes of DRTC: The objectives of DRTC are as
follows : (a) To contribute to the development of different branches of information
sciences including documentation and library seience by doing, guiding, and support-
ing research and development in the concerned fields. The sim is to develop experr-
tise and excellence in different areas of information science. (b) To help development
of information centres including libraries, documentation centres, data centres, and
information analysis and consolidation centres by offering advisory services in design-
ing specific development plans, tools, and techniques required for this purpose. () To
dissominate results of research, information analysis and consolidation and of advisory

services in different aress of information sciences including d ion and library
science. (d) To develop man-power with appropriate professional skills and under-
standing that is capable of participating efficiently and effectively in the menage-
ment (that is, design, develop organization, impl on. operation, control,

and evaluation) of information service systems, centres, and programmes and in the
advanced teaching and research programmes in information sciences ; and to help this
manpower in finding appropriate job opportunities. (e) To ensure the development
of the man-power engaged in professionsl activities. (f) To ensure the development
of the members of the DRTC faculty.

“
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To schieve theee cbjectivee, the activitios of DRTC have been onganizad into
the following progremmes :

(1) Rescarch Programme (3) Advisory Service Programme (3) Extension Pro-
gramma  (4) Publication Programme (5) Training Programme (6) Employment
Information Programme (7) Continuing Educstion Programme (8) Faculty Develop-
ment Programme.

() Troining in documeniahion and informalion acience : The 1085-88 seesion
of the DRTC Couree leading to the award ‘ Amocisteship in Documentation and
Information Science” commenced on 16th August 1985. On the basis of an admis-
sion test and interview, 7 candidates were selocted for admission to the courss. Two
of the candidstes ultimately oould not join the conrse because of personal reasons,
There were two deputed candidates, one from Bangladesh.

(iif) Research actieilies: The main topics of research in which the different
members of the DRTC facalty were engaged during the period of report are furnished
below :

(1) Applioation of the Postulate-based Permuted Subject Indexing ( = POPSI)
to text-indexing for information retrieval ; (2) Designing & classsarns based on the
goneral theory of subject indexing langnage for indexing documents in the field
of agricalural sciences and technology ; (3) Methodology of designing a code for
cataloguing practice ; (4) Revision of the achedules of basic sabjects snd commen
isolates in the Colon Classification of Dr. 8. R. Ranganathan ; (5) Analysis of the
trends pertaining to the different varieties of sources of information and communica-
tion media ; (6) Impact of information technology on document delivery services in
libraries ; (7) Planning and mensgement of information systems and services ;
(8) Information analysia and lidstion ; (9) Designing of depth classification
veraion of colon classification in the field of biological and medical sciences ; (10) Com-
puterization of library activities including development of software for library auto-
mation and information retrieval ; (11) Bibliometrics studies relating to the develop-
ments of measures for evaluating library and informetion services ; (12) Development

of curriculum for Wibrary and information seience prog HILR! of
» systom for on-line generation and mai of alphabetical o ,(u)Oom
pnmgenenhonofdiﬂmtlnndaofmdnmhmﬁomumﬂeinlm (15) Develop-
ment of & mi pater based | and 1 jonal systems for man-power

planning for the library or an mformlhnn centre.

Progress of the Project :  The DRTC Project for designing » classaurus for agri-
cultural sciences and technology was taken up by Dr. G. Bhattacharyys. The project
has been planned to be complated in three years ie. in November 1087. Ths work
in all preliminary stages had been complated. Anfumoefnmorkofehnﬁﬂm
schome had been developsd. This fi k i to be aug d by g many

olamification schemes and thessuri, The work of aogmentation is in progress,
4




INDIAN BTATISTICAL INSTTTUTE
3. SYMPOSIA, SEMINARS, LECTURES AND CONFERENCES

Among different confe yraposis, seminars, workshops and lectures
organised by the Lustitute mention may be made of the following :

8.1 Symposia, Conferences, Workshops ele.

A two-days Workshop on the Strategies for the Seventh Plan was held during
18-18 April 1085 at Delhi Centrs of the Institute.

A fourdsy Tnternational Workshop on Messurement of Rurel Economio
Changs, under the joint sponsorship of the Social Sciemce Research Couneil (USA)
and the Indian Statistieal Institute, Bangaloro Centre, was held at Bangalore during
5-8 August 1985. The Workshop wa attended by 25 emineat Indian and foreign
savial goientists.

The 15th Genera! Conf of the Indian Association for Research in Nationa!
Tncome and Wealth, organised under the joint auspices of National Institute of Public
Finance and Policy and the Indian Statistical Institute, waa held at Delhi during
4-8 November, 1985,

A Data Analysis Workshop for the Medicsl Sciences was held at the Indian
Statistical Instituts, Calcutta, during tho period 11-30 November, 1085. The object
of the Workshop was to impart training in dats analysis techniques to medical scien-
tiste. Apart from the medical acientists, two statisticians from the Nationa! Institute
of Mental Health and Neurosciences, Bangslore, were invited to participate in the
Workshop. Four data sets were taken-up for analysis durng the Workshop. Apart
from analysis of date, several lectures and practical sessions were held. Work on
publication of the proceedings of the Workshop is in progress.

The third Annual Conference of the Indian Society for Medical Statistics was
held ot the Indian Statistical Institute, Calcutta, during the period 3-5 Deeember,
1985, Prof. P. V. Sukhatme insugurated the conf

A Summer School was organised by the Indian Statistical Institute on the
Applications of Statistics in Biology at the University of Mysore during 1-15 June
1985 The objective of the course wes to acquaint the research workers and faculty
members of universities and research inatitutions with modern statistical techniques
used in quantitative biological ressarch. Fourteen participants from various dis-
ciplines of biology joined the course. The morning technical classes were backed
up by afternoon tutorial classes where the participants snalysed various types of dats
snd slso presented their own problems.

The Internationa) Symposium on Ad in Multivariate Statistical Analysis
was held at Indian Statistical Institute, Calcutts, from Decomber 17 to 20, 1885.
There were 28 invited speakers from India and foreign countries. Twentynine spes-
kors participated in different contributed paper sessions. Papers relating to Advan-
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oos In olsesical muMivariate analysis, Multidimensional probability theory, Malti-
variate non-parametrio methods, Time series analysis, Discriminant analysis, Classi-
fieation methods, &betbn of varisbles, Ompuwr-odonud mothods and Projection
persaita were p d in the Symp Two workshop sessions dealing with
applied pmblnm in m\dunrlne snalysis wers also beld The Symposium was
orgeaised by several faculty members of the Indian Statistical Institute along with
Professor 8. Chatterjee of Caloutte University and Professor 8. Das Gupla as the
Chairmen,

'A Summer Workshop on recent developments in Design of Experimeats wes
held et ISI, Bangalore, during May 27—June 8, 1986,

A Seminar on ‘Prospects and Probleme of Gresn Vegstation Ressarch’ wae
arganised jointly by the Indisn Statistical Institute and the Society for Green Vegets-
hon Rmueh (SGVR) on 12 end 13 December 1985 st the Institute in Caleutta.

d. Proceedings of the Seminar, jointly edited by
N Smglnnds llm wﬂlbebmgﬂontahordy

A specialized conference dealing with theoretics| conoopts, messurement snd
empirical findings of national income sad wealth was co-hosted by the Planning
Unit at the Delhi Contre in November, 1085. About 10 of the research papers pre-
sented are to be published in the Journal of Income and Wealth.

A workshop to study the economic effects of the Seventh Pive Year Plan and
recent changes in various economic policies orgsanised by the Planning Unit at the
Delhi Centre, in January 1886, Professionals from all over Indis participated and
precented papers.

A nationwids conf on “E jo Theory and Relsted Mathematical
Methods” wes held at the Delhi Centre in March, 1986. It led 40 & number of pub-
lishable papers and a lot of collsborative analytical work with participants from
other inatitutes.

A Seminar on Communication Disorder was held on 14 February, 1988 in
collaboration with the Deputy Registrar General, Langusge Division, Ministry of
Home Affaire and US.EF.L Dr. Teris Kim Schery, Professor Communication
Disorders, Californis Stats University, U.8.A., conducted the seminar. There were
30 partioipants,

32 Lectures and seminars
The following seminars/lectures were arranged during the period :
Professor Martin Davis, Conrant Institate of Mathemetical Sciences, Nev

York (26.7.85): (i) Ooding algorithm by exponcatial diophantine eq
(i) A formal notion of program based test data adequacy.

Dr. Samar Mitra, Bmory University, USA (14.7.85-10.7.85) : ‘Stability in the
presence of migration.’
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Professor R. N. Bhattacharys, Indians University, USA (12.6.85-30.7.80):
‘H ization of elliptio operators with rapidly oscillating periodic or almost
penodm coofficients—the Probabilistio method.”

Dr. Jens Ladet Jansen, Aarhus University, Donmark (1.4.85-0.6.85): ‘Expo-
nential transformation models.’

Profeesor Malay Ghosh, Florids Btate University, USA (22.7.85) : ‘Sequential
shrinkage estimation.’

Dr. D. Ramachandren, University of Californis, USA (21.7.85-25.7.85) : ‘On
two notions of independence.’

Dr. G. Remachandran, University of Californis, USA (21.7.85-26.7.86) : ‘Audit
sampling.’

Dr. S. Ramakrishnan, University of Mismi, Florids, UBA {14.7.85-14.8.85) :
‘Good stzatagies for leavable gambling houses.’

Dr. Ravi T. Chari, Tufts University, USA (9.8.85): Non-linear markov
processes.’

Professor J. Stern, University of Caen, Prance (22.0.85-0.10.85): ‘Introduc-
tion to the forcing technique with applications to descriptive set theory and
measure theory.’

Profossor V. Mandrekar, Michigan State University, Eest Lansing, Michigan,
USA (20.9.85) : ‘Stochastio integration with respect to Gaussian process.’

Dr. Y. P. Cheubey, Concordia University, Caneds (1.8.85): 'Some investigs-
tions about the properties of the product estimator in finjte population sampling.’

Dr. Prabir Burman, Rutgers University, Brunswiek, USA (15.8.85-26.1).85) :
‘Model selection in regreesion problem.’

Stat-Moth (Bangslore)

Professor G. Kallianpur, University of North Carolins, Chapel Hill, USA
(28.5.85) : “‘Stoochastic differential equations and applications in biology.”

Professor V. Seshadri, McGill University, Montreal, Canads (10.8.85): “The
inverse Gaussian distribution.”

Dr. B. VARcmmoorthi.MichigmMUnivmity Euthnsing UsA
(16.7.85) : “Sufficiency for multivariats normal with icted covariance matrix.”
Ho also gave a seriea of leoturss entitled “Comparison of Experiments” during
20.11.85-30.11.88.

Professor John F. Prics, University of Now South Wales, Sydney, Austzalia
(16.7.85, 24.7.86, 26.1.86): (i) “Interference patterns And uncertainty principles.”
(ii) “An Introduotion to well i ling and interpolation.”

Dr. H. N. Nagarsja, Ohio State Univerity, Columhus, Ohio, USA, (14.8.85) :
“Disarete order statistios,”

]
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Dr. 8. Ramakrishnan, University of Miami, Coral Gables, UBA ($0.8.35-31.8.85) :
(i) “Finitely sddikive generalization of the Birkhoff ergodio theorem..' (i) “Expected
valuo of an everywhers stopped martingale.'

Professor V. Mandrekar, Michigan State University, East Lansing, USA,
(17.10.85-5.11.85) : A seriea of lectures on “The Central Limit problem and the
goometry of Banach spaces.” He also gave s leoturs entitled “‘Halmos-Wold de-
composition for commuting isometris” on 29.10.85.

Professor H. Kunits, Kyushu University, Japan (20.11.85): "Tightness of
measures in D([0, T]: C)."

Professor J. Setharaman, Florida State Univeesity, Tallahasses, USA, (26.12.88) :
“Large deviations theory.”

Professor K. B. Athreya, Jowa State University, USA (30.12.85): “Boot-
strapping the mean in the infinite variance case.”

Dr. H. J. Vaman, Bangalore University (23.1.98) : “Sequential deteotion of
disorder point.”

Professor Ramesh Gangolli, University of Washington, Seattle, USA, (20.1.86) :
“Harish Chondra, his life and works.”

Dr. V. V. Srivatas, ISI, Calcutta (18.2.86-25.4.88) : A seriea of lectures entitled
“An introduction to descriptive set theory with applications to selection theorems.”

Dr. Ravi T. Chary, Tufts University, Boston (5.3.86-16.4.86): A series of
lectares on “Nonlinear Markov processes.”

Applied Slatiatics, Surveys and Computing

Dr. M. Pal, ISI, Calcutts (24.4.85): “Estimation of threshold p in
o three parameter lognormal distribution.”

Dr. Diplip K. Ssha, ISI, Calcutts (16.5.85): “Ground water geology.”

Mr. Chandra Nath Pal, ISI, Calcutta (20.5.85) : “Crop eetimation procedure
followed by Weat Bengal Bureau of Applied Economics and Statistics—An empirical
study.”

Dr. Bimal K. Roy, I8I, Calentta (24.6.85) : "Conetruction of strongly balsnced
uniform repeated measurements design (Ciroular case).”

Dr. Sunenda Bagehi, ISI, Calcutds (14.8.85) : “On the optimality of MBGDDS
of Typs 1 under mixed effects models.”

Mr. Anup K. De, ISI, Calcutts (11.0.85) : “Foroign tourists in India : Region-
wise analysis.”

Mr. Pulak Chakraborty, ISI, Calcatts (22.1.86): “Review of some models
of water mansgement and presentation of some rainfall data from West Bengal.”

Dr. B. M. Ghosh, Director, All India Institute of Hygiene and Public Health,
Calcutta (24.4.85) : *“Analysis of the inpatient aystem in s State hoapitat.”
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Dr. 8. Huds, Dacco Univeruity (264.85): “Minimax design for the difference
betwoen catimeted responses,”

Professor Subrate Chakrabarty, Netional Instituts for Training in Industrial
Engineering, Bombay (17.5.85-28.5.85): (i) “Maoufesturing system relishility.”
() “Transporation parsdox.”

Dr. N. Kitkoo, Director, Central Groundwaster Board, Calemite (20.8.85):
"Hydrogeology of river basing with special reference to West Bengal (s} Hand
rook geology, (b} Geology of individual river basina.”

Dr, 8. P. 8inha Roy, Senfor Hydrogeologist, Central Groundwater Board,
Caloutta (26.6.85) : “Hydrogeology of river basins with special reference to West
Bengal (s) Hard Rock Geology, (b) Geology of Individual River Basins.”

Profewor Biswa Nath Dutts, Northern Illinois Univarsity, Dakaeb, Ninols,
USA (17.7.85): “Paralle] metrix computations with & special attention to lLinsor
algebra probloms arising in control theory.”

Dr. D. G. Altman, Medioal Resesroh, Counell, Bngland (6.12.85) : *‘Compers-
bility of randomised groups.”

Professor H. Yanai, Chibs University, Japan (18.12.86): “Partial corres-
pondence analysis.”

Dr. Richard Brook, Massey University, New Zealsad (5.2.85): ‘Measuring
agreement between observers.”

Eeonomic Research

Dr. Debdas Bandhyopadhyay, Kolyani Univemity (10.4.85) : “On the struc-
tare of & plan model for growth and distribution.”

Dr. Amitava Boss, Indian Iastitute of Mansgement, Celeutta (17.4.88) : “On
the short-run Macro-sconomics of Development.”

Dr. Malliks Gopalkrishna, IST, Bangalors Centre (22.4.85) : “‘Household needs
and Messurement of welfare.”

Dr. Anil Bers, University of Illinols, Urban Champaign, USA (19.6.85 and
19.6.85) : "“Specification Analysia for market dissquilibrium Models.”

Dr. Kalyaa Sanyal, University of Calentia (26.6.86) : “Luteraction between
trading capital and productive capital in sgriculture under uncerbainty.”

Dr. Sanjoy Bandhypadhysy, SUNNY, Buffalo (7.8.85) : “Rationa! expects-
tions and non-nentrality of money.”

Dr. Abhirup Sarkar, IST, Caloutte (14.8.85): “A maaro economio model for
devoloping economies.”

Dr. Ashim Dasgupts, Caloutta Univemtty (28.8.85): ‘“Deocantralisstion of
planalng in West Bengal.”
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Dr. Satys Banjan Chakrabarly, 18T, Caloutta (4.0.86) : “Charscterisation of
the entrophy numbers equiralent,”

Dr. Ranjan Roy, Delhi School of Economics, Delhi (24.12.85 and 1.1.66) :
(i) “Senaitivity of poverty estimates to poverty measures : A synthenis of aliornative
measure.” (i) “Optimal indirect taxes and expeaditure system: An econometrie
sindy of Indis.”

Dr. A. K. Sengupts, I81, Caloutta (8.1.66) : "Efficiency in biast farnace process :
An economio analyxis.”

Dr. Sugate Marjit, Jadavpur Univensity (February 1986): A short course of
five lectures on “Rationsl Expectations Theory.”
Lingwitic Research
Dr. Alokanands Mitter, IST Calcutts (18.3.80): “The importance of Kostic
methodology in the habilitation of hesting impaired chikiren” for the National
Institate of Hearing Handicapped Trainees.
Planning (Delhi)
Dr. Debrsj Ray, Stanford University and IST (3.10.86); “Malnutrition and
huntary cbange in wemployment.”
Dr. B. Malinvand, INSEE, FRANCE (31.1.86) : “Theories of unemployment.”

Dr. B. Guesnerie, Bools des Heutes Etudes en Sciences Bocisles, France
(20.1.86): "Rational expectations equilibrium.”

Dr. W. Nordhaus, Yalo University, UBA (5.2.36): “Recent development
in fiscal and monetary policies.”

Dr. Mukul Majumdaz, Comell University, USA (Decomber 1986): Four
loctures on “Intertemporsl economics,”

Dr. Diip Mukherjes, Staoford University (30.1285): “Principal-Agent
models.”

8m. Shikha Jha, IST (21.9.85): “Dual pricing of edible ofls.”
Shri Dilip Rath, IST (20.0.85) : “The Vanaspati industry.”
Dr. Omksr Goswami, JNU (15.11.85): “The cotton textile industry.”

Dr. Jean Drezo, LSE and DSE (25.2.86-28.8.86): 3 lectures on *'Cost benefit
anslysia.”

Dr. John Whalley, University of Westorn Ontario (10.12.85) : “General oquili-
brium with forelgn trade.”

Dr. P. K. Upedhyay, IST (6.2.86): “An L. P. model of railway transport.”
1}
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Demography Research
Pamily Structure in Raral Bihar around Patns, on 8¢ April, 1085,
TLaparoecopic Performance in Rural West Bengal, on 16 May, 1085,
Stability in the Presence of Migration, on 1 July, 1985.
Changing Net Maternity Rates Loading to Stability, on 12 July, 1085.

Health Development, Populstion Growth and Fertility, Change, oo $nd
Beptember, 1086.

DRTC (Bangalore)

A Seminsr on “Development of INSDOC” was beld on 16 April, 1085. The
leading presentation wea made by Shri T. 8., Rajegopalan, Scientist-in-Charge, Indian
National Secientife Dosumentation Contre, New Delhi.

A Sominar on “Ranganathan's contributions to modem library and informa-
tion services” waa held on 12 August, 1985. Presentations were made by Ms. R.
Sugrs Begum, Head of the Dept. of Library Science, Polytechnic for Women,
Bangalore ; Mr. B. §. R ds, Deputy General Manager, Technical Information
Centre, HMT Ltd., Bangalore ; Dr. M. A, Gopinath and Dr. F. J. Devadason, DRTC,
Bangalore, Prof. Srinagabhushana, Cheirmen, ISI Karnataka Branch was the pres-
dent of the Bominar,

A panel discnssion on “Research and training programmes in library and
information science in Yugoslavia, Japsn and Indis™ was held on 18 Avgust, 1685.
The discussion was led by Mr. Edward W. Polman, Vice Rector, United Nations
University, Japen ; and by Dr. (Ms.) Ines Wesley Tanaskovic, Information Scientist,
Information Centre for Medical Sciences, Belgrade.

A special lecture on “Lecture-demonstration method of teaching” was delivered
on 20 August, 1885 by Prof. Charles Taylor, Topic Leader, Conference on Science
snd Technology Education, ICSU, Paris. This was followed by a discussion on “Edo-
cation in the field of library and information science.”

The Thirteenth Five Law Lecture series on “Manpower development for teach-
ing library and information seience” was held on 27 September, 1985. Dr. 8.
Bestharama delivered the locture,

A Seminar on “Computer-based library management” was held on 1 QOctober,
1985, The leading presentation was made by Prof. Christopher Turer, Brighton
Polytachnio, Brighton, UK.

The DRTC Refresher Seminar (16) on “Planning of libraries and information
systems aad servioss” was held in Bangalore. Dr. 8, Seetharama prepared the work-
ing document sad presented the same during the seminer. About 115 professionala
and teachers of library and information science from different parts of Indis partioi-
pated in the Beminar,
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A seminar on “Impact of information technology on library and information
eorvicos” was held on 39 Novewber, 1985. The leading presentations were mads by
Prof. D. J. Foakett, Former Goldamith's Librarian and Director of Libraries, Univer-
sity of London, London, UK,

A Seminar on “Fifth generation computers and ita {mpsct on lLibrary and in-
formation services” was held on 7 January, 1086. The presontations were made by
Dr. Michael Shephord, School of Computer Seience, Technical University of Nova
Scotia, Cansda. The Seminar was utended by the teachers and studente of the
Department of Library and Information Science, Bangalore University and DRTC
Paoulty.

A Seminar on “Scientific Method” waa held on 82 January, 1980. The leading
presentation was mode by Mrm. Tuula H. Laaksovirta, Univenity of Tampere,
Department of Library and Information Science, Tampere, Finland.

A special lecture on “Management of information analysia contres” was held
on 6 Pebruary, 1988, The lecture waa delivered by Shri N. K. Gopalkrishnan, Diree-
tor, Energy Documentation Contre, Tats Energy Research Inmme, Bombay.

4. PUBLICATIONS
The following publications were brought out during April 1985 w0 March
1986 :
(i) Senkhyd: The Indian Journal of Statisties, the official organ of the Indian
Statistical Institute.
Series A : Vol. 47, Parts 2,3
Serios A : Vol. 48, Part 1
Series B: Vol. 47, Parta 1, 2, 3.
{il) The following proceedings have been published during the period :
{1) Proceedings of the Indian Statistical Institute Golden Jubilee International
Conference on Human Genetice and Adaptation.
Vol. t : Human Genetics
Edited by Kailash C. Malhotra and Amitabha Basu

(2) Pmeeedmgp of the Indinn Statistical Institute Golden Jubiles Conferenco
d in collaboration with the Operational Research Society of Indis.
Qunllty Control, Reliability and Opemuonal Research Edited by 8. C.
Chakrabarty, 8. R. Mohan and Y. R. Reu
(%) Procoedings of the Indian Statistical Inatitute Golden Jubilee International
Conference on Women, Work and Society Edited by K. Ssradamoni.
(i) Thirty-four technical reports from the Statistics-Mathematics group have
been isued during the period.
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5. BOIENTIFIC PAPERS AND PUBLICATIONS
SCIENTIFIC PAPERS PUBLISHED

Th Jeal Statistics and Math 1

. Bagehi, B. (with Sstry, NSN.) (1085): Minimum weight words of binary

codes associated with finite projective g Discrde Hath., 5, 307-310.

Bhatia, Rajendra (1086) : The distance between the cigenvalues of Hermitian
matrioss. Proo. Am. math. Soc., 98, 41-42.

, —— (with Davis, Chandler) (1885): Concavity of certain fanctions of

matrices. Linear and Mullilinear Algebra, 17, 155-164.

. Bose, Arup (with Sinhs, Bikas K. (1965): Unbissed sequontial estimation

of 1/p: settloment of & conjecture. Anx. Inat. daiis. Malh., 37, 465-460.

. Das Gupta, Somesh (with Bhandari, 8. K.) (1965): The characterizations of

doubly super-stochsatic matrices, Sankhyd, Ser. A. 47, 367-365.

. Ghosh, J. K. (1985): Effciency of Estimates—Part I Senkhyd, Ser. A 41,

310-326.

. ——— (with Mazumder, B.S., Sahs, M., and Sengupts, 8.) (1086) : Depoaition
of sand by suspension ourrents : experimental and theorstical studiea. J. sedim.
Peitol., 56, 57-86,

. Karaudikar, R. (with Kallianpur, G.) (1985) : White noise caleulos and non-

linear filtering theory, Special invited paper. Aun. Probability, 13, 1033-1107.

(with Kallianpur, G. and Kannan, D.) (1985) : Analytic and eequential
Foynman integrals on absteact Wiener and Hilbert spaces and & cameron martin
formula, Annls, Insi, Henrv Poincare, 21, 823-361.

(with Kulkarni, V. G.) (1985): Limiting distributions of functionals
of Markov chains, Stochastic Processes Applic., 19, 225-235.

. Mazumder, B. 8. (with Mukherjee, A.) (1085): Buoyancy effect on dispersion

of a solute in & fow through & horizontel channel. Acla mech, 58, 137-162.

. Mitra, 8. K. (with Odell, P, L.) (1086) : On paallel summability of matrices.

Linear Algebra Applic., 74, 267-276.

. Mukherjeo, Rahul {1885) : Fraction selection problem in discrete multivariats

onalysis, Sankhyd, Ser. A 47, 350-356,

. ———(1886): Some observations of Fuzzy relations over Fuuzy mubsets.

Fuzy Sels and Systems, 15, 240-264.

, ——— (1085) : Eatimebility and efficiency in proportionsl frequency plans.

J. Indian Soo. agri. Sialisl. 87, 70-87.
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— (with Chandrs, T. K.) (1985): Comparison of bikelihood ratio, Wald's
and Rec's tests, Sanblpd, Ber. A 47, 171-384,

. ——— (with Chaudhuri, A.) (1985): Oplloaslly rasdomised rosponso techni-

ques. Culentia dlatisl. Am. Bull, 84, 235-219.

—— (with Chaudhari, A.) (1685): Domain sampling in fnite populations.
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