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FIFTIETH ANNUAL REPORT
April 1981 —March 1982

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

14 Degree and Training Cowrses

During the period under review, 5777 candidates applied for admission and were
called for writlen selection tests for the courses offered by the Institute viz., B.Stat.(Hons.),
M .Stat, M.Tech, one year pnst-graduate diploma in SQC and OR, 2-year part-time
post-graduate diploma in SQC and OR (Bombay and Madras), research fellowships
in Statistics, Mathematics and Economics, one-year evening course in Statistical
Methods and Applications and the course on Operation of Data Processing Equipruent.
Admission tests were conducled at 14 (fourteen) centres all over the country and success-
ful candidates were called for interview for final selection for admission to various courses
during the academic year 1981-82.

14.2 Out of 20 foreign applicants who had either been sponsored by the
Government or applied directly for admission Lo the courses, sixteen candidates were
given special admission tests conducted through the Indian High Commissions or
Embassies at Bangladesh, Ethiopia, Kenya, Uganda, Nigeria and M alaysia.

14.3 The annual examinations of the B.Stat. and M.Stat. courses were held in
May-June 1981. The 1981-82 academic year com d on 3 August 1981,

14.4 One hundred and sixtesn candidates received their degrees, and diplomas
at the Sixteenth Convocation of the Institute held in February 1982.

11.5 The number of candidates admilted to different degree, diploma and
training courses during 1980-81 and 1981-82 and the result of examinations held during
the period are given below.

Number passed
Courses Nuinber of students in annual exa-
1980-81  1981-82 mination 1981

1. Coursesleading to a Degree in Statistics :

1.1 Bachelor of Slatistics with Honours :
B.Stat. (Hons.)

1st year 18 28 1
2nd year 21 11 2
3rd ysar 12 21 12
4th year 14 . 13
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Number passed
Coursas Number of students  in annual eza-
1880-81 198182  mination 1981
42 Master of Statistics (M.Stat.):
Part I/previous year 8 18 5
Final year 30 14 30
4.3 (unjov and Senior Ressarch Fellows,
Visiting Fellows 98 85 1
2.  Specialised courses in Applied Sta-
tistics leading to diplomas
21  Statistical Quality Control and Ope-
rations Research (one-year) 12 8 1
3.  Courses in Statistics for persons in
amployment (jointly with the CSO)
34 Tunior Certificate Course in Statistics 16 19 16
8.2 Indisn Statistical Service Prohatio-
ners’ Training Course 19 37 37
4. Evening Courses
44  Statistical Methods and Applications
(one-year)
(i) Calcutta 46 47 12
(ii) Delhi 10 8 8
42 Two-year post-graduste diploma in
Statistical Quality Control and Ope-
rations Research (Bombay and
M adras)
424 (i) Bombay-—1st year 6 9 3
(i) Bombay—2nd year 6 3 5
422 (i) Madras—1st year 2 23 12
(i) Madras—2nd year 9 12 10
4.3 Six-month Evening Course in Statis-
tical Quality Control at Bangalore
Centre
Tuly —December 1980 30 — 18
January —June 1981 —_ 17 14

July —Decamber 1981
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Number passed
Courses Number of Students  in annual eza-
4980-81 1981-82 mination 4884

5. Electronic Computer Courses M Tech.
in Computer Sclence (introduced in

1981-82) - 1 -
54 Two-year advanced diploma in
Computer Science Course
1st year 13 discontinued 9
from 1981-82
2nd year 13 9 42
5.2 One-year certificate course in Data
Collection and Processing Methods Conrse
5 discontinued 4

5.3 Intensive course on Programming
and Applications ki 37 3

54 Course on Operation of Punched
Card Machines/Course on Opera-
tion of Automatic Data Processing

Equipment (introduced in 1981) 11 11 11
6. Associateship in D tion/Asso-
tateship in D tation and In-
formation Science 13 10 8
460 438 323

* 4-year B.Stat.(Hons.) course was converled to a 3-year one from the sassion
497879 ; hence there was no student for B.Stat.(Hons.) IV year in 1981-82.

t Not known
1.2 International Statistical Education Centre (ISEC), Calcutta.

The International Statistical Education Centre, started in 4950, is operated
jointly by the International Statistical Inslitute and the Indian Siatistical Institute, under
the augpices of the UNESCO and the Government of India. During the year the Centre
functioned under a joint Board of Directors, consisting of t Chairman : Professor
C. R. Rao, Members : E. Malinvaud, ). M. Gani and E. Lunenberg (ex-officio members
representing the International Statistical Institute), Secretary, Department of Statistics,
Govermnent of India, and B. P. Adhikari and N. Bhattacharyya (Member-secretary)
(representing the Indian Statistical Institute).
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Ducing the year, the Regular Course of the thirtyfourth term of the Centre was
conducted with 27 trainees from 9 countries in Asia and Commonwealth Africa. The
countiry-wise distribulion of trainees is. as below :

Bangladesh 1 India 5 Tanzania 1
Bhutan 3 Iraq 3 UAE (Abu Dhabi)1
Brunei 2 Sri Lanka 6 Zambia 5

In addition four trainees (\wo from Afghanistan and one each from Bangladesh and
Sierra Leone) attended Special Courses in different fields of Applied Statistics, The
Government of India awarded 11 fellowships for the foreign trainees, 5 under the
Technical Co-operation Scheme of the Colombe Plan (TCS) and 8 under the Special
Commonwealth African Assistance Plan (SCAAP). One foreign Llraines in Regulat
Course and two in Special Coursse were awarded Commonwealth Fuud for Technical
Co-operation (CFTC) fellowship. Fifteen Lraineas including five Indians) were sup-
ported by their respective government/employers. Two trainees from Afghanistan
wers supported by U. N. fellowships.

Ihe ten-month Regular Course of the thirty-lifth term staried on 1 June 1981.
During their stay in Calcutta, the trainees were imparted general statistical training in-
cluding training in mathematics, mechanized data processing, piobability theory, des-
criptive statistice, sample survey techniques, stalistical methods and economic stalistics.
During December 1981 —January 1982 (hey attended a six-week training programme in
official statislics conducled by Lhe Céntral Stalistical Organisation in New Delhi, Simla
and Bombhay. Finally, during February-March 1982 the trainees specialised in parti-
cular fields of epplied slalistics like sample surveys and dala processing or economic
planning and aconomelrics. It may be mentioned thal in the first phase of their traiaing
in Calculta the trainees were required to take at least four out of thirteen optional
courses offered ta them.

Of the four trainees who attended Special Courses, two from Afghanistan under-
went a One-year Special Course in Demography and Data Processing while one traines
from Bangladesh attended a three-month course in Price Statistica during April-June
1981 and another from Sierra Leone studied National Accounts during the seme period.
Both these trainees were supported by CFTC fellowships.

Dr. Yoshiaki Itob of the Institute of Statistical M athematics, Tokyo, Japan, stayed
as a Visiting Professor during November 1981 —February 1982,

1.3{-’:," 1 E Inati in Statisti

The holding of Professional Examinations in Statistics for external candidates
on an all India basis has been an important activity of the Institute since 1935. Thess
examinations are hased on well organised syllabi to reach high professional standards
and lead to Certificates and Diplomas,



During the year under report, the Statistical Assistantship Certificate, Junior
Diploma in Statistics and Senior Diploma in Statistics examinations were held at
Bangalore, Bombay, Calcutta, Dethi, Hyderabad and Madras centres during May and
November terms.

Tho number of candidates who registered, appeared and passed during the terms
ere shown below :

Number of Candidates

Eramination Reyistered Appeared Passed®

May Nov. May Nov. May Nov.

Statistical Assistantship 12 24 6 13 S 5
Cerlificate
Junior Diploma in 22 26 13 17 2 3
Statistics
Senior Diploma in 6 9 6 9 2 6
Statistics
*In ono or more papers-not ily completed the ination.

The total number of candidates who have quanlified for the award of Certificates
and Diplomas in thess Professional Examinations in Stalistics including the results of
November 1981 term are 460 and 233 respectively.

2. RESEARCH WORK

A brief account of the progress of research in different divisions and units of the
Institute is given below.

24 THEORETICAL STATISTICS AND MATHEMATICS

244 Caleutta

The list of published papers and other technical reports give a detailed idea of the
work done on research problems in various disciplires of mathematics and stalistics,
During the period members of the Division have heen engaged in research in the follow-
ing areas : Stochastic Proces<es, Probabilistic Number Theory, Probability Theory
Asymptotic Theory, Multivariato Analysis, Decision Theory, Inference about Stochaslic
Processes, Sampling Theory, Design of Experiments, Combinatorial Mathematics and
Graph Theory, Descriplive Sel Theory, Measure Theory, Functionat Analysis, Har-
monic Analysis, Algebraic Topology, Algebra, Topological Automata, Sediment Trans-
port, Point-Sel Topology.
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In addition 10 research, all foculty participaled in teaching. The Publication
Unit, which is a part of the Division has been abla lo make Sankhya regular and up to
date. A notable achievement. for this year was the bringing out of the cumvulative index
for Senkhya,

Among the other aclivities, the Division held a Summer School in Probability
and Analysis in Bangalore. It shared with the Division of Applied Statistics and
Computer Science the responsibilily of organising the Golden Jubilee Conference on
‘Slatistics—Applications and New Direclions’ ; the conference was well atlended by
eminent statisticians from India and abroad. With the co-operalion of faculty from
divisions, a two week course of lectures was organised (o introduce the srientific staff
of Statistical Quality Control & Qperahions Research Division to recent advances in
statistical methods.

24.2 Delhi

Quantum mechadics and stochastic processes, Operation research in Games
theory, lheory of continuous tensor products of Hilbest spaces, aud a generalisation
of slochastic integration to lhis framework ; Eslimalion of common wmean and recovery
of interblock inlormation, General homotopy theory (lransfers, ele. in particular),
Rational homotopy theory and related topics in diff. geometry, Compleleness in three
body scoltering, Algebraic and different differential topology, Asymptotics in sampling
theory and inlegration of surveys.

2.4.3 Bangalore

Ergodic and Information theory, Reliahilitv theory, Characterisation of discrete
distribulions, and Monte Carlo melhods for judging certain lests in bivariale normal
population.

2.2 APPLIED STATISTICS, SURVEYS AND COMPUTING

221 Research : Research in the division include bolh theoretical investiga-
tion of methodology and applications of Lhe exisling methods to the solution of practical
real life problems with social relevance. During the year 1981-82, the following four
broad areas of research work were covered.

(i) Research Activities in Applied Statisiics : The research aclivities of the
Division in the above area cover topics in sampling theory, design of experiments, com-
binatorics, multivarinle analysis and psychomelrics. The main areas of work in sampling
during the pasL one year are randomised response lechnigues, oplimal sampling strate-
gies under exchangeabilily and other condilions on variables, replicated and repeated
sampling techniques. [n design of sxperiments and combinalorics, the principal areas
of research aclivities are orthogonal arrays, optimality considerations of block designs
under mixed effects model, robusiness of designs and characterization problems in
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graphs. Optimality and robustness properties of estimation and testing procedures
are being studied in the context of Lhe general model set np. Research has also been
carried out in cluster analysis, growth curve models and analysis of covarianca
structures.

(i) Research in Cumpuler Science : The main research activities of this Divi-
sion in the area of Compuler Science is in the fie)d of Data Base Management and Fault
Toleran! Compuling. Studies on censeculive retrieval proper'y in files, integrity in
data bases and preveniion of deadlncks are under close altention. Two custom-tailored
data base management syslems for survey data and time series data are under develop-
mont. The emphasis in laull tolerant computing is on the design of self diagnosable
systems under differenf constraints. In addition, lools for disgnoesis of sequential and
combinatorial circuits are also leing investigated. This Division has also taken up a
computer syslem study fe. drawing contaur maps, identify an effective test of antigen
and slandardize 1he methad [or the survey of immunological profiles of M alaria infec-
tion. This is sponsored by the Indian Council for Medical Rescarch, INIEST.

During 1980-84, the Division continued to work (or a project entitled ‘A Pro-
gram Package for Analysis and Management of Stalistical Dsta’. The aim of the pro-
ject is 1o give the stalisticians a facility tn define complicaled data structure which is
typically found in sample surveys carried oul in (his connlry. The project envisages
the development of a data base management system which allows Lhe users to deline
datla structures similar to thal nsed in survey data. Furlher, elatorale facililies for
ediling of dala in lhis dala base and for crenling tables of different Lypes have also
been envisaged. The language design has been completed in 19/9-80. The overall
theoretical design ol the system hag a]so been compleled. Furlher, using the help of
studenls, preliminary work on implementalion of the following phases of the projects
bave been compleled.

(a) Processing of the data structure definition statements. In this phase, the
structure of the dala base as defined hy the user is processed lo creale internal descrip-
tors of the data structure af a parlicular survey.

(b} Creation of the data hase from raw dala. In this phase Lthe user specifies,
through a special language, the data formal. Raw data coded in Lhis format is supplied
through 8 sequential file on card, disk or tape. The package Lake the dala for some
basic types of errors and inserls the information in the dato baso. [t is proposed to
incorporale more validation in Lhis phase in near fulure.

I. Laige-scale testing and debugging of the phases (a) and (b) described abave.
These phases include incorporaling 1oels for checking dals Lype and range of each feld
of data in the phase of the package.

[I. Development of progremme package for validation of survey data. Both
inter record and intra record checking may be carried out in lhis phase. Validation
slalements are given by the user in a special language and may involve any number of
logical records in the daln bass.
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11l. Preliminary work on creation of classificalory tables of different types. In
this year the package has been implemenled in such & way that only simple type of
tables may be produced. In the next financisl year it is proposed to carry out the
following parts of the projecl—

a) Creating a8 PASCAL version of the phases of duta structure definition and data
base creation. This version will be made operational on the 16 microprocessor system
to be installed shortly aL ISL

b) Complete the program package for cieating classified tables. In this phase,
all complex types of tables will be congsidered.

¢) Design and implement the interaclive system for table formulating.

It is expected that 5-6 man-years will be required to implement the package. To
the extent possible, in-house computing facilities will be used to implement this package.

(iti) Research in Biometry : During the year 1981-82, Biometry Research Uait
has conducled a compreheusive study of Immunological Profiles of Malaria Infested
Area in Ajodhya Hills and Jhalda, Purulia District. The objectives of this project spon-
sored by ICMR sare the following —

(a) to examine the immunological, nutriometric and socio-economic profiles
of people living in endemic area.

(b) to study the causes of dillerences and sjmilarity of biochemical indices of blood
and influences of other environmental indices in areas,

(c) and to assess the extent to which antibadies represent an additional weapon
against rampaging parasites of infectious diseases.

This project terminated on 31 March, 1982. Data were collected twice and each
data colleclion phase lasted for a period of two months. The data are being analysed.

2.2.2 Projects and Surveys

(0} Analysis of Diet Survey Data : Data processing has started recently after
the data from the Honeywell syslem was converled to the form useable to the present
computer. The project would be completed in 1982-83.

(it) Household Survey on Distribution of Public Ezpenditure on Social Services
in West Bengal : A paper enlitled ‘A Revorl Enquiry on the Distribution of Public
Expenditure on Social Services in West Bengal, has been prepared and sent for publi-
cation on invitation. One or Lwo more papers will be prepared from the processed
data. A consolidaled monograph is also being planned for publication. The project
will be completed in 1982-83.
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(i1t} Swurvey of Farmers : Most of the data of this project have been analysed and
reported under the litle ‘Expansion of Employment Through Local Resource M obili-
sation : A study of a Cluster of Villages in West Bengal, India’. This is being published
and is in press now as a monograph by the Asian Regional Team for Employment
Promotion (ARTEP) of the ILO, who had sponsored the project. An earlier draft
report entilled ‘A Study in Local Resource Mobilisation of Tarakeswar Panchayet
Samiti Area (West Bengal, India) had been circulated for comments to various

experts,

Some more analysis is being done of the data collected. The project will be com-
pleted during 1982-83.

(iv) Survey of Foreign Tourisis in India : The Ministry of Tourism and Civil
Avialion, Govt. of India has commissioned this survey to collect information needed
Lo plan for belter Lourist facilities in different parts of India. The basic object of this
study will be to collect and interpret all information necessary for planning various deve-
lopmental and investment programme to attract more foreign tourists to visit India
and to induce them te spend here more of their lime and money. On the basis of this
sample survey, an attempt will be made (a) to study the socio-economic and demo-
graphic profile of foreign tourists, (b) to make an analysis of their expenditure pattern
during their stay in India, (c) to study their activily preferences with respect to mode of
travel, choice of accommodation and other aspects of living, (d) to analyse their experi-
ence of inconvenivnce, difficulties, if any, during their stay in India and (e) to elicit
their suggestions for improving the lourist services.

A total of about 18,000 foreign tourists will be interviewed immediately before
their departure from India. For this purpoes, all the importaut exit points in India,
viz, Delhi, Bombay, Calcuta, Madras, Amritsar, Varanasi, Patna, and the sea ports
of Bombay, Rameshwaram and the land check posts Ravoul, Attari Road and Sonauli
would be covered.

(v) In-House Computer System : The Divisional Computer Centre maintains
two compuler systems : (i) EC-1033 system, and (ii) V-77/200 Varian Computer System.

(vi) Editorinl Work : As in the previous years, the Division was entrusted with
the editorial work pertaining to Sankhya, Series C, Parts 1 and 2 (Sample Surveys
Theory and Practice). Quite a few members of the faculty of the division have been
associaled with refereeing and edilorial work of Sankhya C and other statistical journals.
The first and third parts of Valume 38 of Sanlkhya, Series C appeared in late 1981.
Quite a few members of the Division were aclively involved in preparing the cumulative
Title Index of Sankhya using the computer.

(vii) Members of the Division participated, as in previous years, in all the regular
leaching aclivilies of the Institute and in addition the following courses were organised
by the Divisio: :—
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() M.Tech. In Computer Science : The course has been designed lo produce
spacialists in Computer logic, software and applications with adequate knowledge
of hardware. The duration of this course is Lwo years inclusive of the period of prac-
tical training at the end of part one of the course and the period of work for disserlation
at the end of part two of the course. The course was introduced for the first time at
the Indiar Statistical Institute with effect from August 1981.

(ii) Advanced Diploma in Computer Sclence : S econd Batch : 1979-81. Eleven
students have successfully completed the course and passed Lhe oral examination held in
June 1981,

Third Batch : 1980-82. Nine Students were promoted to the 2nd year of the
course after compleling their 1sL year coursa and practical training.

(tii) Intensive Course on Programming and Application of Electronic Computer
(16th Session : 21 October, 1980 to 3 January 1981) :  The objective of this course
is to impart training on the use of computer in solving problems. The course covered
areas Jike the use of Unit Record Machines, fundamentals of camputer organisation,
programmiog in FORTRAN selectéd numerical lechniques and application in various
areps. Each trainee, in addition, carried out a small programing projecl. There were
34 trainees from government departments, public sector enterprises, educational and
research inslitutes. In addition there were Lwn special observers {rom Afghanistan who
attended this course.

() One-year Certificate Course in Data collection and Processing Methods
(1980-81) : Five students have successfully completed the requiremenls for the 1980-81
session of lhe above course. The course has been withdrawn wilh effect [rom the academic
year beginning August 1981, in pruparation for a tolal reorganisalion of the courses.

() One year Course on Operation of Aulomalic Data Processing Equipment
Session : 1980-81 : Eleven studenls have successfully completed Lhe above course
and ten students have been admitted Lo the above course for the Session 1981-82.

(vi) Short Course on Sample Survey Methods in Education Organised at the
request of the National Council of Educational Reserch and Training : A course on
sample survey methods in Education was organised for the staff of the State Institute of
Education/SCERTS as well as the Statistics/Survey Unils of the Departmenis of Edu-
cation in dilferent states and Unjon Terrilories at the Indian Slatistical Institute, Calculta
from February 9 lo February 20, 1982. The course was sponsored by Lhe National
Council of Educational Research and Training, New Delhi and jointly organised by the
Survey and Data Processing Unit of NCERT and the Computer Science Unit of ISL.
The main purpose of the course was to impart Lrainng to the parlicipants in the use of
sample survey methods for collsction of dala in conducling survey Lype studies in the
field of education. A total of 23 parlicipants attended Lhis course.

10
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(vil) Course on Statlstics for Ad, ators Organized at the request of Adminis-
trative Training Institute, Government of West Bengal, Calcutta : An introductory
course on Slatistics for Adminisirators was organized at the request of Administrative
Training Institute, Govi. of West Bengal, Calcutla in the month of October 1981,

23 PHYSICAL AND EARTH SCIENCES
231 Chemistry

The research aclivities during the period have been mainly concentrated on the
following :

(a) Humus dynamics in the arable soils of the alluvial plains of West Bengal, and

(b) Humus characteristics of hill soils.

Under (a), a survey of GO soil samples has been carried out with four paramelers,
namely specific extinclion of Lhe pyrophosphate-exiractable organic matter, exiractibility,
huniic 10 fulvic ratio and nilrogen hydrolysability. Il bas Been found that the first of
these parameters, which is an inverse funclion of the degree of humification of the soil
organic mautler, is highly correlated o Lhe olher three. The paramelers therefore may
be used to study the humus dynamics in soils.

Under (b) the soils of the Darjeeling districl lying in altitude range of 1000-2000 m
have been examined for Lheir organic matler characleristicz. This soil zone is charac-
lerized by low annual fermperature, excessive precipitalion, percolalive soil moisture
regime and acid reactions of the soil.

The organic matler is charactorized by low humic/[ulvic retio, moderate exiracti-
bility, poorly condensed hnmic acid as evidenced by high E4/E6 value. lumic and
fulvic compunents show close slruclural resemblance. Specific extinction of pyrophos-
phate extract is signilicantly correlated to both humic acid carbon percentage of soil
as well as humic acid percentage of total organic matter. The TI/F ratio is negatively
correlated 1o the pf of (he soil. The extractibilily of the organic matler is negatively
correlaled to the p#, CEC aud clay percentage of soil.

23.2 ELECTRONICS
The following 1esearch and development aclivilies were pursued.

2324 Digilal Electronics

(i) Development of Microcomputer Systems : This is an on-going project.
A general purpose Microcomputer has been doveloped around Motorola 6800 Micro-
processor chip. Inilially the C.P.U. was connected wilh a number of peripherals
namely (i) a keyboard (ii) a video display unit (iii) a paper lape reader (iv) a paper lyps
punch unil (v) a PR40 matrix printer (vi) a dual drive Doppy disk. The main memory

11
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has beeh extended to 32k bytes. The secondary storage capability has also been increased
by incorporating an Audio Cassette Tape Recorder interface. An Analog-to-Digital-
converler iuput subsystem and a Digital-to-Analog converter output subsystem have
been interfaced for communication with the analog world.

Various software packages, namely assembler, basic, interpreter, text editor etc.
have been provided to the system to enhance the flexibility of the system.

Work is in progress for updating the existing 6800 based system into a 6809 based
system by simply changing a single card. The 6809 based system with its hardware
multipliers and more powerful instruction set will be a much more powerful system than
the existing one.

(i) Development of microprocessor based special purpose system : The micro-
processor hooked up with relalivley small sized hardwared logic has led to d.amatic
result in the area of process control and automation. Their low cost flexibility and fairly
attractive performance make them a viable tool for stand problem solving jobs. With
the availability of general purpose syslem in the laboratory, several microprocessor
based special purpose systems have besn developed. They are :

(@) Microprocessor based line voltage monitoring system : The line voltage is
converted to a low D.C. signal to make it acceptable to the input of A/D converler by
a simple stepdown transformer (220 : 3). It is then rectified and filtered. A/D con-
verter of successive approximation type is then used Lo convert the above D.C voltage
to digital form. It then interfaces with the micorcompuler system through one of its
1/0 port. Software has been developed to receive this information and display the line
voltage deviations on a CRT screen.

(b) Microprocessor based line frequency monitoring system : There are many
gituations where it is necessary to monitor the line frequency continuously and take
necessary action whenever the frequency does not remain within some specified limits.
The syslem developed will work in a real Lime siluation. It conlinuously measures
the frequency and displays the deviation from 50 IIz on a C.R.T. screen.

(c) Development of Microprocessor based PROM programmer : Since our
leboratory is engaged in the development of various microprocessor based syslem, the
PROM programmer has become an essential tool. So a low cost microprocessor based
stand-alone EPROM programmer has been developed. The system is built around a
6800 microprocessor chip. Although the cost of the system is much less than any
commercially available system, several feature like interactive mode of operation and
other flexibility have been provided.

(d) Development of Microprocessor-based off-line paper tape preparation unit :
In order to relieve the general purpose computing sysiem from the trivial and time
consuming job of preparing paper tapes, a stand-alone paper tape punch unit with faci-

a2
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lities for data entry and ediling has been developed. The system may be used for deve-
loping machine language programs for M 6800 up and also for punching the ofi-line data.

(i) Design and Development of a Dedicated Signal Processing system using FF.T. :
This is an on-going project, A microprocessor based on-line F.F.T. processor has already
been developed around the existing M G800 processor. The power spectrum of the fast
fourier transformed signal can be seen on an osciloscope screen via the D/A converter.
This signal processing syslem is being used to study the ECG and EEG signal for possible
detection or diagnosis of certain Lypes of human diseases. Work is in progress to
build the F.F.T. procassor around the 6809 microprocessor. The daeveloped system will
be much more powerful in terms of speed and flexibility due to the more powerful in-
struction sel and availability of hardware mullipliers in 6809 processers. Work is also
in progress to exlend the system as a powerful signal processing system.

(iv) Data Acquisition System : With the advenl of microprocossor, digilal
control and computation lechniques are becoming increesingly important because
of their inherent advantages. Since digilal control and processing work in an analog
domain there must be a link between Lhe analog world and the microprocessors which
function in the digital domain. lere is where the dala acquisition syslem comes in,
They converl the analog signals inlo micropracessor acceptable form and act as a reli-
able low cost and efficient link. A 6800 micro compuler based data acquisition system
is being developed which will be able Lo monitor eight analog variables, converl Lhem
to digital form, process the informalion and then take on-line aclion if necessary. A
high speed analog multiplexure and a 12 bit A/D converter has been connecled with the
6800 microcompules for acquisition of analog informalion. The developad data
acquisition system is an inexpensive portable data acquisition system. The system is
being used to collect on-line data for F.F.T. processing.

2322 Theoretical Physics

Papers published as well as urder preparation as listed under "Theoretical Physics’
will give an idea about the studies made in different areas.

2.32.83 Fluid Mechanics

The studies carried out may be classified inlo the following four main topics
though they overlap to a great extenl :-

(1) Analytical and numerical study of some Muid mechanics problems arising
in indusiries so that the results oblained are of immediate practical importance.

(2) Investigalion of the phenomenon of transition from laminar to turbulent
flow treating it as a problem of stability.

(3) Study of some Ruid mechanics problem likely to be applicable in bio-mecha-~
nics problems such as blood phenomenon, glucose, insulin and glucagon levels in human
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cireulatory blood during a prolonged and severe muscular exersise and modelling of
mechanical behaviour of left ventriculsr annurisyam.

(4) Tovestigation of certain turbulence problems of determining tha statistical
structure of smoothed quantities such as correlation of Muctuations of velocity, pressure,
temperature, otc.

2.3.3 Electronics and Communication Sclence

Research is being carried oul dealing with the same under-menlioned areas as
was being done in the previous year.

(i) Research in Biomedical Signal Processing for Diagnostics and Development
of a Patient Monitoring Sustem : Characleristics of blo-medical signals have been
studied and the results have beei. reporled. The nature of the bio-medical signals under
different conditions is under investigation. A project sponsored by the Eleclronics
Commission, Govl. of India is now in the second phase of ils complelion. The project
deals with the noise-free display of ECG signals of patients. The system can be used in
rural areas where experts are not available.

Works on partitioned adaplive fillering for parameter estimation nsing Kalman
filters and ils potential for parallel computalion are also going on side by side. A
fuzzy approach for medical diagnostics have also been undertaken.

(it) Research in Digital Communication Area : A microprocesser based commn-
nication model suilable for computer communication nelwork has been developed and
some relaled works are under progress.

(iiiy Pattern Recognition and Artificial Intelligence Techniques : Various types
of statistical, syntactic and fuzzy sel theoretic algorithms for machine recognition of
diverse patlerns mainly of biological origin such as speech, hand written characlers,
finger print, EEG etc. have bean developed. Work for the development of algorithms
for satellile imagery patlerns ie in progress and in some cases Lhe resulls aro salisfactory.
2-Dimensional as well a¢ 3-Dimensional image analysis problems undertaken in the
pruvious year are now in progress. A synlactic grammar for generation and recogni-
tion of same handwrilten scripts has been developed and communicated. Some impor-
tant work in connection with symmelry analysis by compulers have been computed. A
new approach for estimation of fuzzy membership [unctions has been developed.

(tlv) Automatic Speech Recognition and Speech Procession : Work on phoneme
structure of some Indian languages and their application in ASR is under investigalion.
Linear prediction coefficient (LPC) analysis has been applied and the resulls have been
reporled st differenl conferences. Syntaclic approach in ASR is under investigation.

(v) Studies on the Methodulogy for Image Analysis and Image Understanding
System : Some preprocsssing algorithms for image restoralion, enhancements and
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edge d ion have been developed. Computer recognition of 3-D objects is in pro-
gress. Some methodologies in image analysis have been developed in this period and the
results have been communicated. A work on image undersianding syslem is in
progress.

(vi) Studies on Cybernetics and System Theory : Several studies in this field
such as Generalised Fuzzy Set Theorelic Approach for biological syslems, application
of possibility theory in man-machine systems are in continuation and Lhe results
oblained at various stages have been reported. Some work on power syslems modelling,
and socio-economic systems modelling using fuzzy approaches have been under-
taken.

234 Geology

Research activities in the Pranhila-Godavari Valley were mainly concenlrated in
the [ollowing aress :

(i) Stratigraphy and Palaeontology of the Gondwanas : Sauropsid repliles
from the Yerrapally Formation ; excavarion and axploration of theronsid reptiles from
Yerrapalli formalio. ; study of Permain veclebrale fauna ; examination of the fauna
of Late Upper Triassic Dharmaram formation ; examination of Upper Cretaceous fish
fauna from Cenlral India ; Braincase of a Lale Cetaceous sauropod dinosaur from
India ; study of cynodont replile from Upper Triassic and study of spirally coiled
coprolites from Upper Triassic.

(i) Stratigraphy and sedimentology of the Gond : Geology of an area
around Yamampalli-Lingal-Melapalli in Adilabad district A.P.; geology of the N.W.
pail of Pranhita-Godavari valley ; stratigraphic inter-relationships belween diffe-
rent Gondwana formations in and around Chinnor, A.P.; sludies on calcareous litho-
units in Late Triassic Maleci formation : studies on genesis and significance of Maleri
red clay ; Gondwana straligraphic classilication by stalistical methods and trace fossils
from the Triassic cantinealal Gondwana red beds.

(iify Structure, stratigraphy and sedimentology of the Precambrians : Structural
analysis of Delhi metasediments of a part of Central Rajasthan and Pakhal rocks
in A.P.; early diagenelic glauconitization of feldspar grains in Middle Prolerozoic tidel
flal complex ; Lrace fossils from Prolerozoic sediments of Godavari valley and studies on
tida] flat siliciclastic sequence of Pakhal Group in the Ramagundam area.

PLAN PROJECT

(i) Gondwana siratigraphy of the Manthani Doab and adjoining areas in the
Godavari valley. Analysis of stratigraphic inlerrelalionship between diflerent Upper
Gondwana formalions has revealed thal (he Angram Beds and Lhe Sironcha sandstones
are nol separate lithoslraligraphic unils, Re-examination of newly collected nlant [ossiis
from the Anerem Beds suggests a possible affinily wilh the Dicroidium flora, nol with
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the Ptilophyllum flora as mentioned by earlier workers. Furtber, the Kota limestones
extend through the area as a single rock-stratigraphic unit.

(it) Geological conirols of Arkose formation in marine and continental
environmenis : TFucther work on the identification of arkosic units of the sullavai
Group in Ramegundam and Manthani has been carried out.

2.3.5 Physics

The reseasch aclivities for the period had been Lhe continuation and luriber exten-
sion of the project (Siudies on the Mechanical Properties of Human Tissues and Oigans).
Along with the continuation of the lensile and tearing lests, bursting strength test was
taken up and salisfactory progress had beon made. Many new organs and lissues, both
normal and pathological, were pul Lo lest and interesting results had been obtained
and communicaled lo journals.

Apart from pursuing the above project under plan activities Lhe unit continued the
theoretical study on the application of the Conlrol theory to Electrical Machines and
power systems and also Lhe interesting Medico-Physical studies.

2.3.6 Flume Project

Data obtained [rom Flume experinienis on deposition of grain sizes from sus-
pension have been analysed and interpreled. Flume experiments show (hat some
fractions of all grain sizes in suspension deposil simultaneously, when lhe flow velocity
is decreased. A mathemalical mode] is proposed for calculation of pallern of deposi-
tion for differont grain sizes.

Experiments are being conducted to study the effecls of interaclion of graios of
different sizes during suspension transportalion.

2.4 BIOLOGICAL SCIENCES

244 Anthropometry and Human Genetics

The progress of differenL projects carried oul under plan aclivities during April
1981 to March 1982 has been noted below :

(i) Study of fertility, sex-ratio and biochemical genetic markers : 1500 blood
samples including 100 father-molher-newborn combinations wore collected from
R.K.M. Hospilal. ABO and Rh (D) blood gioups, several enzyme and serumprolein
gystems were studied Lo examine associalion of any parlicular phenotype with repro-
ductive wastage and selective advantage of biochemical markens on sex-ralio and fertility.

(i) Study of placenial enzyme polymorphism in Indian population : 400 placental
samples were collected from five populatious from 1.octh Bengal. Laboratory analysis

for placental enzymes like Alk Ph; PGM 1, Est.—D., LDH slc. is in progress.
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(iii) A genetic survey of some endogamous groups of Eastern India uith speclal
reference to Gm, Irv., Gc und 11b markers systems : 1300 blood samples from 10
endogamous groups of W, Bengal wers collecled. [3elevant analysis of blood samples is
in progress, including iso-eleclric focussing screening of PGM, sysiem.

() Bioanthropological study of a migrant African group, the Sidhis of India :
Extengive field work in 84 Sidhi Setllemente had been carried out Lo collect benchmark
data on demography, population structure, anthropometry, somatoscopy, socio-eco-
nomic characlerislics. Necessary analysis is in progress.

(v) Bioanthropological studies among the Nandiwalas and Dhangars : Genelics
and diversity of finger palm and sole prints : Population, family and twin data had been
exlensively analysed to Lhrow further light on Lhe evolulion of ridged skin in primates.

(i) Pattern of Fertility and Reproductive Wastages by parity and social class :
Utilising hospital record of 6070 newhorns cxlensive analysis had been carried out
to study intecrelutionship between low birthweight and several biosocial factors like
moather’s age, parily, socio-economic slalus, geslation period, season of birth elc.

(vit) Study of physical growth of Bengali boys : Family survey of 600 siudents
of Scottish Church Colleginle School was carried oul Lo collect for each student exacl
dale of birth, sacial origin, socio-economic slalus, genaral health condilion and daily
dielary habit ele. Anlhropometric survey has begun.

(viii) Biostatistical study on Vitiligo : a skin disease : Records on 6000 skin
palients, 100 pedigress, clinical examinalion of probands & family members aud 100
blood samples were collected and examined.

(iz) Impact of allitude on human populations : (i) Opthalmological data were
collecled among the Sherpas, Lepchas and Nepalese in collaboralion wilh Professor
11. Forsins of the University of Oulu, Department ol Oplhalmology, Finland ; (ii)
Demographic data were collected from the Urban Buddhist and Chrislian Lepchas as
well as rural Budhist Lepchas and (iii} Anthropomelric (adull) data had been collected
among (he urban Lepchas. (i) Analysis of the blood pressure dala had been cowmpleled
(ii) Analysis ol demograpbic data f[rom the Urban Lepchas had partially been completad
(iii) Analysis of Opthalmological dalo was in progress.

{z) Biomedicol study of the Portuguese descendant of Mirpur village, district
Midnapore, West Bengal : Collection of demographic dala from a Muslim village was
in progress. Analysis of the demographic data colleclod earlier from three ueighbour-
ing Hindu villages bad been complsted.

(zf) A study on the relationship belween socio-economic condilion, nulrition and
health :  Colleclion of medical data from Lhe three economic subgroups of Lhe village
population under study had been completed in collaboration with the Indiun Associa-
tion of Occupalional Health, Calcutta. Analysis of anthropometric (ulull und children
of bolh sexes) and intestinal parasites data had been compleled.
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242 Biochemistry

(1) Affinity chromatographic purification of inorganic pyrophosphatase from green
leaj : Developmeut of a novel technique of one step purification of inorganic pyro-
phosphatase from the crude extract of the leaf is in progress. Hexamathylenediamine
Sepharose has been used as solid matrix in which the pyrophosphate ligand has been
fixed. The method of elution of pure enzyme by the substrate gradient is in progress.

(i) Studies on inorganic pyrophosphatase during germinalion of Phaseolus aureus
seed : Inorganic pyrophosphatase in :elation to germination of Phaseolus aureus
seed has been studied. Inorganic pyrophosphatase profile in different parts of the seed
eg. Cotyledon, embryo during germination has been investigated. The effects of
temperatnre, protein synthesis inhibilors and planl hormones on Lhe enzyme synthesis
have also been studied. This indicates some role of inorganic pyrophosphatase in pro-
tein biosynthesis.

(i) Correlation of cyanomethaemoglobin and oxyhaemoglobin in adult human
being : To examine if any relationship exists between the lechnically complicated
measurement of cyanomethaemoglobin and the sjmpler oxyhaemoglobin (and other
haematological paramelers).

Analysis of 75 blood samples from adult male and female for oxyhaemoglobin
and cyanomethaemoglobin have been carried out along with estimation of total red cell
count and haemotocrit values. Further the samples were screened electrophoretically
for abnormal haemoglobins.

The data collected so far tentatively suggest that the parameters are highly corre-
lated, implying that the technically simpler parameter of oxyhaentoglobin may provide
as much information as cyanomethaemoglobin and, therefore, may profitably be used
under field situations.

() A study on dietary intake pattern, body measurement, parasitic load and
other health indicators among the immales of two old age homes in Calculta city (run in
collaboration with Dr. A. Basu, AHGU) : To evaluale the health stalus of Calentla's
elderly population, and the effecis of socio-cultural faclors on Lho same,

Investigations & data collection on socio-cultural conditions, anthropometric
roeasurements, intestinal parasites, urine analysis, clinical status and dietary intake bave
been done last year. Analysis of the dielary data is in process. Conlract with another
old-age home for colleclion of similar Lypes of data is also in progress.

(v) Impact of Altitude On Human Population (Collahoration with Dr. A. Basu,
AHGU) : (a) Examiied about 230 Lepcha faces samples in the Kalimpong area in
October —November ‘81 for intestinal parasites.

(b) Opthalmological survey : Participated in an ophthalmological survey by
Dr. Henrik Forsius, Professor of Opthalmology, University of Oulu, Finland, on about
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450 Sherpas, Lepchas and olber Nepalis in the Kalimpong area during October —
November 81.

(vi) Distribution of intestinal Parasites in West Bengal. (Collaboration with
Dr. A. Basu, AHGU) : Some datla on Lhe distribution of inleslinal parasites in diffe-
yent regions of Wesl Bengal exisi, hut. there are Jarge gaps both in lerms of spatial and
elhnic coverages. Delniled survey of these lypes and prevalances of Lhese infestations,
should help formmlale medical wellare programme with appropriale emphasis on medical
ussistance (Curalive health eduicalion, and ollier preventive mensures lo Lhese major
bealth problems.

As a pilol investigation, 107 faeses samples were examined among the labours of
Birpara and Lankapare tea garden on norlhern WeslL Bengal in September 81, with the
immediate purpose of comparing our data with thut of Chandler's collected about 50
vears back. Alsa aboul 235 adult blood sampls were collecied and examined for anemia
(haemoglohin & baemolocril) and bloud films were drawn for differential leucocyte
connl. Blood pressures wore also measured on these 235 subjecls.

2.4.3 Botany

(1) Crop Improvement aud Ire-harvest Loss of Grains

(@) Plant Breeding Programme to evolve high-yielding varieties of rice and
performance 1rial of one dual purpose high-yielding aman rice variely, named Subarna,
evolved by the Unil, was conducled in 33 enltivator’s lields under different agro-climatic
condilions. Furlher ltials in more cullivalor’s lields are conlemplaled with Lhis rice
variely.

(&) Inlra-specific and inter-specific inleraclion and competition in crop plants.

This investigation {ries 10 assess the Dbiological effecls on (he componeuts of
varielies and species grown in mixture and Lo ntilize cooperative interaction for higher
prodnction. This investization is on-going. Nine varielal combinalions of rice and
7 species mixhires were under field Irjal. Some rice varietal as well as crop combinations
showed promising results demanding further investigations.

{¢) Study on the behavionr and ecology of field rodent :

The investigalion on ecology and behaviour of field rodent is in progress.
(2) Delorestation : Naiure, cause and consequonces :

Initjia) work on collection of basic information has been starled through docu-
ment and household surveys. Further work is in progress.

24.4 Crop Science
(1) Genernl problems on levo-and dextro-rolotory siluations present in different
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planis structures : Alternate phyllotaxy ususlly leads to spiral arrangement of Jeaves
and accordingly, a shoot or a plam crown may be left-spiralled or right-spiralled.

Data have been collected on the distribulion of stomata and trichomes present in
the different halves of Lhe bifid juvenile leaves of left-and right-spiralled seeddings of
Areca catechu.

(i) Ezploratory work on the family Arecaceae (Palmac) : The study relntes
to the external and internal morphology of different commonly cullivated economical
and ornamental palms e.g. Cocos nucifera, Areca catechn, Areca triandra, Phoeniz
ylvestris, P. rupicola, P. zeylanica, P. dactylifera, Veilchia merrillii, Elacis guineensis elc.

Morphological and anatomical study on four species of Phoeniz seedlings upto
twelve months of their age after germination have been completed.

Length and width of vessel elements in the rools of youag palms, stomatal fre-
quency in leaves of young and adull palms and anatomy of roots in some spacies of young
palms have been worked out.

(iii) Studies in the field of Natural history of animals, birds, insects etc. : This
includes the study of reversible and irreversible laleralities in some animals and the
general behavioral and ecological studies on some animals, birds etc.

245 Embryology

(i) Cellular and Molecular Biology : Investigalions on Lhe cellular cement that
keeps the building blocks of life togelher have continued. In conneclion with the mor-
phological changes observed through optical and scanning eleciron microscope, namely
that Tunicamycin loosens the cells of Limnaea embryos, biochemical experiments have
been performed. The purpose was to test whether part of biological gle, i.e., the cell
cement, is a class of glycoproteins. In this connection, incorperation of 14-C-mammose
and 14-C-N-Acelylgluco-samine inte glycoproteins has been lested. Tunicamycin is
known Lo inhibit the glycosylation of glycoprotein. In Limnaea as in sea-urchin,
Tunicanycin does not significantly inhibit the incorporation of mannose into glycoprotein.

(ii) Biomathematical and Bioslatistical investigations of Morphogenesis and
Differentiation.

A reaction-diffusion mechanism of cellular differentiation and morphogenesis
has been proposed. Based on the concept of positional information and concentration
gradient this reaction diffusion model can exhibil a spatial helerogeneous slructure.
A slochastic model of transcription during embryogenesis has been posed. The model
system can exhibit limit cyele oscillation which is biologically most fascinating. Further
search on the mathematical laws working behind the complicated biological problem of
pattern generation during developmenl is in progress.
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246 Entomology

A study waz carried oul in the course ol lhe year under review and a
paper published.

2.5 SOCIAL SCIENCES

2.54 Demography

(A) Provisions of plan programme were uiilised by the wnil since 1976-77 to
collect data on aducation. health, family welfare planning and migration in rural areas of
West Benga! wilh a view (o examine lhe difficulties experienced by lhe village popula-
tion in utilising the plan developement programme of the Governmenit. The following
studies were completed during the period under reference.

(i) Fertility and Family Planning Survey 1977-79 :  The scheme was workel out
by the Demography Research Unil not ouly to study lhe guality and guanlity of family
planning praciice aud service among Lhe rural population of the districls aronnd Calentta
but also lo review Lhe growth of educution among males and femules of different social
groups wilh empliasis [or idenlifying laclors responsible for large scale non-enrolment
and drop oul in village schools before allaining lileracy slalus.

A reporl on the socio-demographic and econo-demographic aspects of popula-
tion, marringe pallern, educalion, fertilily and family planning in respecl of rural areas
of distvicts aronnd Caleulta bised on survey dula has been compleled. The resalls of
the survey in the form of a report was published from Lhe Demography Research Unit
in Augusl, 1981.

The survey populalion in rural areas of districts around Caleutla, 1978 exhibiled
a birth rate of 37 corresponding to a net reproduclion rate of 1.34. The estimated birth
rate of 37 was higher than lhe vale of 34 obtained by SRS for rural Wesl Bengal in
1976. The report <howed the prevalence ol old age ferlility among Lhe cauples living in
rural Bengal parlicularly among the agricullural or mannal labour households. Il was
found from the survey thal services from primary health centers were available 1o the
upper caste Hindus in general and non-manual households in particular more con-
veniently than lo other socio-economic groups.

Applying the melhod of iwo generation education mobility net upward education
mobilily of 25.4% belween molher and daughter over 25 years and 31.6% belween father
and son over 35 years were observed. Literacy increase ligures were 16.3% and 19.1%
for males and females respeclively indicating annual lileracy growth rate of 0.65%
and 0.55%. Lileracy growlth rals among males was [ound to be higher than the rate of
0.3% obtained [rom censuses.

(ii) Education of Family Planning Acceplance : The projpcl was taken np in
4980 in respect ol 48 villages of Murshidabad, Nadia amd Birbhum, The survey has
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been extended to 24 villages of Maldah and Wesi Dinajpur districts during 1981-82.
Data collection was completed during October 1981 to January, 1882, Examination
of data is in progress.

(i) Evaluation of Hindu Marriage Act 1955 : Dala on the court cases under
Hinde Marriage Act of 1955, upto 1978 were collected from the records of Hooghly
District Court. 270 divorcees (male and female) were fnterviewed. The processing of
the data is in progress.

(i) Cohort Nuptiality for Indian Women : Nuptialily models are being investi-
gated by eminent demographers abroad with referencs Lo nupliality data of developed
countries. Cohort nuptialily data for 13 birth cohorts of Indian women have heen
collected. A number of models are being Lried by use ol the Institute electronic com-
puter. The work is under progress.

B. (i) Study Relating to Timing of the First Child : The study examines data
from a ferlility survey in Calcutta (1970) on couples' opinions concerning age when a
man or a woman should have the first child. The preferred median ages were 27.4
and 20.2 years for men and women respeclively. The influence of education upon
opinions regarding commencemenl ol parenthood seemed Lo be more relevant than that
of the other factors considered. The analysis highlights the difficulties in enforcing
the current legal prescription regarding minimum age of marriage for girls, namely
18 years, particularly among illilerale sections of the population whose median response
indicated a value of 18.6 years for the slart of childbearing.

(4) Study Relating to Arranged Marriage : As parl of a [ertilily survey in
Calcutta (1870), the opinions on arranged marriage were canvassed from married couples.
The findings revealed thal aboul 90 percent of male responenis wanled (hat marriages
should be primarily arranged by parents/relatives. Public supporl of marriage by
free choice was not conspicuous. Those educaled beyond high school level were more
favourable to the exercise of (his conjugal freedom by Lhe spouses-to-be. The data
do nof indicate a rapid marriage (ransformation.

(iii) Population Control Planning : Small family may he achieved by married
women by recourse to lale marriage, lenglhening of pregnauncy interval by practice of
conventionsl contraceptives and by lermination of preganancy by 30 to 35 years of age
of wives. Malivation for practice of convenlional contraceplives does not come unless
wives are educaled above primary. Governwental drive and programme lo educals
rural females upto literacy stalus only are largely responsible [or litlle practice of conven-
lional contraceptives in rural areas. Old age fertilily control by prolecting ail married
women afler 30 years of age would have halved the birth rate but it is not achieved due to
want of education among the couples aboul the implications of old age fertilily.

() Fertlity Differential between two Major Communities in Bengal : To

examine, firatly the validily nf the concepl thal the Muslims have a higher birth rate
than other communities and, secondly, (o identify the socio-economic faclors responsible
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for the differences, il any, Lhe dula collecteil [rom 1018 Hlindu and 58, Muslim women
during 1st socio-demogruphic survey of Gauganagnr in 197 were ulilised. The study
shows that the Muslims have a highoer fertility rale (han the Ilindus. The declining trend
in fertilily with incrensed educational level is more appareni in case of females than
for males. The desire fur more childrgn decreases afler Iwo children for the Hindus
but for the Muslims it decrenses only afler Lhey have Ihree children. Average age
at marriage (or the Muslim girls is abont Lwo years lower than that of the Hindus, and
this difference is visible at all levels of their education In sum, the socio-economic
and cultvral slanding of the Muslims favour higher fertilily.

(v) Female Nuptiality in India : A Reconstruction : Inndequacy of census
data on marilal status due to unknown reliabilily is the crux of the problem. A reason-
able accuracy in the uvailable dala may Le achieved by using a logistic linear model.

A structural graduation formula appears lo provide a [aicly good apporximalion
of the schedules of female praportion: single and a set of shorl run projections (1981-86).
The proportions ever married estimated by Couale's three parameter niadel are being
matched wilh the proportions indirectly obtained from the estimated proportions single.
From the combined estimales of widowed-divorced-separated, a consistent sel. of esti
mates of female proportions married is derived. Using a compulei model, the risk
of widowhood iz worked out.

A new index lermed ‘Sexual dimorphism Percenlage™ is used o indicale avail-
ability of marriage parlners,

(vi) Socio-economic Survey on Constraints lo Development : A sotio-economic
sludy on Lhe present condition and developmenl polential of the Basanti Police Station
areas. in Lhe wider perspeclive of the Sundarbans, \Wesl Bengal, was inilialed in May,
‘81. The lirst phase consisling of survey of households under two-stage PPS sampling
method has been compleled. Work an the next phase is in progress. The stuly is
aimer at identifying the constraints lo development and making policy prescriptions
for regionnl development.

(vii) Population Estimates : (a) Using an adaplation of Makeham's formula,
population for children of -7 years Liave been estimaled by a few demographers but no
robust procedure seems to have been ndopled in eslimaling Lhe paramelers of the model.
Using iteralive method, a procednro was ileveloped and il was lested by use of electro-
nic computer in a sludy lo gel eflicient estimates of these parameters.

(b) Six sets of population projections have been worked out for less developed
regions (LDR) on the basis of reconstrucled bese population assuming stable model
und future assumed levels of birth rate and life expeclancy at birth. A logistic model
has beeu filted to the medium varianl projected populations [or the period 1985-2000
and Lhe fit has been fonnd to be satisfaclory. It is inleresting to note that under thig
model, population of the LDR is oxpected to stabilise at 7.2 billion around the middle
of the 22nd century.
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(viti) On specificallons of marrlage curves in Indla : The marriage curves have
been specified mare rigoronsly hy investigaling the moments of the age distribution of
marriage in India. Ilnjnal's ariginal method of calculation of SMAM has been utilised
wilh suilable modifications and nuerical methods have been used for actual computa-
tion of moments of various orders.

There are variations over slates in the mean and Lhe variability of the marriage
curves. The curves are found Lo be positively skewed for both saxes. They are sharply
peaked, more so in females than in males.

252 E ics, E trics and Pl g

2524 Caleutta :

During the period under review, research work in the Economic Research Unit
has progressed covering a wide field of problems of both Lheoretical and applied interesls.
Members of the Unit have laken part not only in teaching at lhe graduale and under-
graduale levels and in supervising sludenls for Ph.D., but also in research guidance and
individual and group research work. They have served also as experls in the work of
differenl commitlees, instilutions and organisalions. A briel nccount of the activi-
ties of the unit is given in the following paragraphs.

(@) Economic theory : Research in economic Lheory conlinued on classical
and post-classical theories of value and distribution, nature and evolulion of technology,
analytical represenlalion of productive process in various seclor and associated process
ol investment, accumulation and innovation, theory of rent, marketed surplus and agri-
cultnral pricing. A number of Ph.D. Lheses are nearing complelion on the Lopics.

(b) Econometric Methods : Sludies in Lhis area have analysed statislical prob-
lem in the estimalion of single equation econometric models arising from (i) heteroske-
dostic disturbances’, (ii) lransformation of variables, (iii) errors in variables ; (iv) oris-
sion of regressors and misspecification of Lhe equation; (v) Bayesian Inference ;
(vi) Time series Analysis and Forecasling.

(c) Measurement of Poverty, Inequality and Income Distribution : Some
studies in progress in this area concern issues relaling to measurement of poverty,
inequality and tax progression. One study examined the procedure for measuring
incidence of nndernutrition advocaled by Prolessor Sukhatme.

(d) Regional Planning : Research work in progress in Lhis area seeks to cover
the following aspects :(i) manufacturing, industrialisation™ and regional produclion
funclional analysis in India; (ii) monelization of agricultural producls and regional
surplus-deficit analysis in India (iii) spatial linkage and growth centre analysis in Easlern
Region of India ; (iv) synthetic slalislical analysis for regional planning in Nepal

(¢) Applied Economic Problems : (i) Economic Planning : One study in pro-
gress seeks to work oul a plan outline, complele wilh a monelary, liscal, price and
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production policy frame, the objective of meeting busic human needs within a planning
horizon.

(i) Problems of the Rural Economy : The report on the first phase of a survey
on the potentialities and inslilutional constraints of rural development based on four
villages in Barnkura is being finalized.

The second phase of Lhe survoy, coveriug two clusters of villoges in the Memari
Block of Burdwan district, was inilialed during the period. The projecl will study the
impact of Integraled Rural Development Programme in the selecled areas.

A benchmark survey of the Integrated Rural Development Programme in two
blocks in Coochbehar has also Leon taken up. Socio-economic investigation of some
30,000 village households has been completed and sample tabulation of data for one
mouza has also been worked oul.

(iti) Consumer Behaviour and Level of Living : Interregional and inlertemporal
variation in the level of living is being studied on lhe basis of 28th round NSS house-
hold budget data. The processing ol the data on the ISI computer is in progress.

Another study of consumer expenditure patlern using NSS time-series data (7th to
28th round) has been undertaken. As a part of this study, a system of demand equations
is being used.

(iv) Agriculture : As part of a broader study of Government policy in respect
of pricing, produclion procurement and dislribulion of agricullural commodities, acre-
age response funclions are being estimated for particular crops from state-level time-
series data.

(v) Industry : A study on the measurement of productivity in selected manu-
facturing industries nsing Annual Survey of Industries data since the mid-sixties is in
progress. Another study seeks to analyse trends in the mark-up factor for manufac-
tured products during the Plan period for major individual industries as well as for out-
put of manufactures as a whole.

(viy Labour : Dala collected in the ICSSR-sponsored survey of unorganised
transport workers in Calculla are under scrutiny and tabulation in [SI computer in
Caleulla,

(vii) A paper presenting analysis of methods of accounting for nuclear power
in India was published.

(viii) Survey on Social Forestry : A sample survey of households in the villages
around the Arabari forest range in Midnapur was laken up dwing the period. The
objeclive of the survey is to study the patlern of utilization of forest products by the
villagers, 1heir relationship with Lhe forest agency and the prospect of adoption of the
social forestry programme by the villagers.
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(iz) Money and Banking : One study hss sought to develop an econometris
madel for forecasling demand for bank credit of the sector in India. A related study
aims at analysing the changing seasonal patlern of such demand.

(z) Foreign Trade : An econometric study of the behaviour of India's imports
both total imports and impo:ts of various groups of commodities-—over the period
1950-51 to 1977-78 is being carried on. Another empirical study is boing made of trends
in India's exports during the period 1964-65 ta 1975-76, with particular emphasis on
changing direction and commodity composition of export trade.

One nole prepared during this period discussed alteinative export policy options
for the country taking n perspective view of the eightiey.

2522 Delni

(i) Impact of the metropolitan city of Bownbay on the surrounding region,
(it) Integrated development case study of North Kanara, (iii) Theory of decentralized
Planning, (iv) Pricing distribution policies in Indis, (v) Specification of the pattern
of income distribution, (vi) Delorestation, (rii) Employment and earnings in the handi-
crafts sectors, (viii) Foreign trade and development, (iz) Implicalions of providing opti-
mum schooling facilities in Alwar district, (z) Inpul-Output Lable for the Indian economy
(zt) Women and rice cultivation, selecled villages in Kerala, Tamil Nadu and West
Bengal, (zii) Estimating the requiremenls of fertilizers, componeniwise for Punjab
keeping in view the changing cropping patlern, (ziii) Rural agricultural market and
spatia] development in Haryana,

2.5.2.3 Bangalore
The Economic Analysi« Urit canisd out studies Jeading to the following results :

(a) The LIML estimators, as proposed to be modified throngh a simple adjust-
ment, in a study entitled 'Modified LIML Estimators’ would preserve the effect of the
adjustment factor on both the endogenous and exogenous coeflicient eslimators and
the adjusted LIML estimators not only possess finile moments but are also simpler than
the sstimstors obtajned warlier.

(6) 1n u study ‘On Poverty Indicators’ a simple mothod for estimating poverty
line in rural and urban sectors of India has been developed using the available concen-
tration curves.

(¢) A composite index has been proposed in a study entitled ‘On a Method of
Classifying Regions from Multivariale Data’ for measuring the spatial differentials in
the level of development in the districts of Andhra Pradesh and Karanataka.

(@) In making out a cage for quality insurance for packed products it has heen
demonstrated that improvement of the quality of products and services to the consumers

could be achieved through a systum of insurance.
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253 Linguistic Research
The programme of fundamental and applied research is grouped as follows :

(1) Survey of the articulatory and accoustic phonetic strurture of Indlan langnages
and application of the results in the areas of (a) speech pathology, (b) second language
learning and (¢) cultivation of molher-tongue, (2) Studies on bi-lingualism and reten-
tion of mother-tongue, and (3) Statistical processing of linguistic data.

(1) Survey of Phonetic structure of Indian languages and application of the
resulls :

(i) Bengali phonetics

(@) Articulatory Norms In school-going children : Data were collected and
evaluation made.

(b) Educational problems of hearing-impaired children atlending schools for
children with normal hearing : Collection of dala is in progreas to examine the actual
linguistic problems encuuniered by hearing impaired children who are altending schools
for normal children and competing with them in school examinalions, following the
regulac prescribed curriculum.

(i) Hindi phonetics

Suprasegmentals of Hindi language : Studies were in progress in collaboration
with experts on the Hindi language on suprasegmentals (prosodic features) of the Hindi
language.

(ii) Telugu phonetics

Suprasegmentals of the Telugn Language : Sludies were in progress on the Supra-
segmentals (prosodic fealures) ol the Telugu language in collaboration with the Depart-
ment of Linguistics, Osmania University,

(iv) Oriya phonetics

(1) Study of the articulatory and accoustic phonelic struclure of the Oriya lanyuage :
Preliminary discussions with experts in the Oriya langnsge were held and data collection
was commenced.

(2) Studites on bi-lingualism and retention of mother-tongue : A project was
initiated on ‘language interfarence and Lhe molher Longue preservation factor among
Bengali children outside Bengal'. Dala were collecled in a Telugu speaking area.

(8) Statistical Pr ing of linguistic data ; Some slatistical studies were in
progress and [urther studies planned on quantilalive linguistic and phonetic data from
the following Innguages : Bengali, Hindi, Telugu, Punjabi, Sarbo-Croal and English.
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254 National Income Research

(1) Studies on inier-state disparities In purchase power of the rupee : ‘This
study was followed up by applying tbe Gery-Khamis method for working out a set of
consistent inter-stale comparisons of purchasing power of the rupee in rural India
comparing 15 of the states using prices of 43 common ilems of consumption obtained
from the NSS 48th round rural survey.

In another study, the construction of a composite consumer price index number
was attempted from the available consumer price index number of different states and
in rural and urban areas and a comparison of Lhis with the national income deflator.

(il) Monetization: In a recent study, the degree of non-monetization in rural
and urban areas was analysed with an emphasis on the welfare aspecls of national income.
The major outcome of Lhis in the field of researches in non-monetizalion is that the
nop-monetary aclivities both within a narrowly defined field of economic sclivities and
agein within a Jarger field of human social activities are o be considered. Secondly,
while the problem of micro behaviour of producer-consumer in traditional economics
yet remains unsolved with the enhancement of do-it-yourself activities in advanced
countries a new class of producer consumers wilh a sizeahle output is emerging.

(iti) Preparation of series of capital formation and nalional income in India from
the year 1857 to 1900 : Estimation of capilal formation in the public seclor has neaily
been cempleled . In view of the gaps in the dala available wilh the National Library
and other libraries in Calcutla, the work would be pursued in the National Archives
in Delhi during 1982-83.

Collection of data roquired for the estimation of the series of national income
is continuing. Exlensive dala bave been collected. There are large gaps in the material
and search for further materials would be made in the National Archives in Delhi.

(iv) Studies on size distributions of income : Income distributions among eacners
in different industry-occupations and in diflerent sectors of the economy are being
analyzed. Preliminary work was completed for designing the pilot survey on
distribution of income within and wage-diflerenlials across different calegories of occu-
palions in small-scale induslries in districts around Calculta,

(v) Studies on national accounis : Studies on the estimation of state domestic
product of West Bengal, with districtwise Dbroakdown, are in progress. The ultimate
aim is to build up all the component Lables of a consolidated .egional accounts for the
state. The estimation of capital formation and capital stock for the stale is also nearing
completion.

(vi) Studies on level of living : A study of inter-state variation in level of living
in the rural sector has been carried out. Another study brought out estimales of intake
of calorie, protein and other nutrients in rural areas of different stales, separately by
fractile groups of Lhe population.
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(vii) Studies on Soclal Ind s and Ec ic Developmeni : Am atlempt
was made to form a correlalion matrix for 22 indicators based on data from 115
countries and to find out the relative weights for differant indicators with a view to con-
structing an index for each country combining all the indicators.

(viii) Estimalion of generalised capital : This projecl has beon taken up to con-
struct indices of human capilal formulalion for the major Indian States and to study
inter-state and inter-lemporal variation in these indices. The impact of human capital
formation of GDP or SDP will be examined.

(iz) Investigation into the process of finuncial resource mobilisation for the Gth
Five Year Plan : The projecl has been laid oul under the budget proposals for 1982-83.
Already some part of the work has been initiated to collect data Lo estimate financial
resources for the Gth Five Year Plan of West Bengol. This may further be extended
for similar studies on other states.

2.5.5 Pre-Census Population Studies

The main object of the unit is to conduct historical studies based on quantitative
dala.

(i) Pre-CensusPopulation Project : Work on the third, fourth and ffth volumes
are conlinuing.

(il Analysis of Socio-Economic Trends in Bengali Writings. 1818-1947 : The
Proceedings of a Seminar on Economic Wrilings in Bengali, 19181947 organised by
the Indian Statistical Institule with other organisalions were published during the year.
The volume was ediled by Bhabatosh Datta, Satyendra Nalh Sen, Atindra M ohan Goon
and Durgaprasad Bhattacharya.

(iii) Economy of Bengal, 1750-1800 : A monograph on the subject is under
preparation. [l conlains a series on population, production and revenue.

(iv) Editing of Manuscripts of Francis Buchanan : Malerials on Gorakhpur
are being ediled for publication. Work on the district of Rungpore conlinned.

(v) Economic Change in Rural India : The purpose of these studies is Lo bring
oul socio-economic changes in a historical perspeclive. Reports on Lhe studies on the
village of Ballavpur and on 20 villages of Aligarh are being finalised.

25.6 Psychomelry

(i) Development of Intelligence Tests for Hearing Impaired Children for Diugrostic
purpose : The objeclive of the project is to develop an Intelligence test for the Hearing
Impaired Children to delect Lhe level of inlelligence at the time when they come for

training. The Experimental Form of the test was administered on several groups of
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deaf children along with Goodenough's 'Draw a Man' lest. The data are being ana-
lysed and further collection of data and other relevent details about the children are going
on. Revised version of Aptitude Lest along with ‘Draw a Man' test have administered
at Agartala, Delhi and several schools at Calcutta. The preliminary report would be
available shortly.

() Usefulness vf Aptitude, Achi t and Per lity A t in Industrial
and Educational Selections : This sludy aims at tesling the hypolhesis that the candi-
dates selected through objeclive tests are betler than those who are selecled through
traditional methods like interview etc. Several reports in this connection are already

complete and a consolidated report is heing prepared.

(ifi) [Isolation of common paltern of some personality traits and its significance
for vocational fields : A preliminary report is complete and further analysis with
equivalent groups are going on.

(ivy Development of a scale for measuring managerial ability and skills. : The
object is to develop a scale for assessing managerial skill for use under Indian condi-
tions. Managerial skill is to he mensured in five diferent areas viz. decision making,
leadership, conceptual skill, human relations and communicalion. It is planned to use
forced-choice method where faking may not be so easy, specially il the vocational signi-
ficance of lhe slalements are made somewhat ambiguous. Pilot sludy has already
been done. On the basis of the pilot study set of statements in each of the five areas
have been written. Responses from managers working in various organisations have
been collecled for finding out the preference values for these statements. On lhe basis
of these preference values triads have been formed and by using these Lriads the experi-
mental version of the invenlaory have been prepared. On the basis of data collected
with this experimental version, lentalive scoring keys will have Lo be developed. Reli-
ability and validily of the s:ale will also be eslablished.

(v) Popular conceplions of mental health :  The purpose is to undertake sample
surveys with urban and rural populalion to ascerlain their level of knowledge and atti-
tudes toward mental health problems, and Lheir relation Lo demographic variables.
A suilable methodology is being devised in consultalion with experts and in the light of
the results obtained from an exploratory study underlaken earlier. Field work in
this connection in the villages of Malda & West Dinajpur districls of West Bengal is
over. Analysis of data is going on.

(i) Rorschach Psychogram through Computer Progr ing : A t of
personality through Rorschach Psychogram is a very much comple\ task and time
consuming too. In order Lo simplify and minimise the labour the present study aims
to draw a computer model of scoring and inlerpretation manual of Rorschach
Psychogram. But so far few study is known to sponsor in the fashion it is proposed
to be done in the present scheme. So, only the scoring guide and inlerpretation devised
wilh the aid of modern computers can raplace Lthe existing system and also minimise the
labour and further increase the objectivity by making inter-scorer differences negligible.
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At present the compuler model of scoring of Rorschach responses has been
achieved and a paper in this conuection is also ready for publication. Simultaneously,
the other portion of the study i.e., the compulerised interpretation mannual of Rorschach
responses is also in progress.

2.5.7 Soclology

(i) Social ecology of Sundarbans : Field enquiries for exploring the possibility
of a study of the social ecology of Sundarbans —a backward region of West Bengal are
being carried out presently with special referenco Lo the communities connected with
fishing industry.

(i) A study of group relalions in Giridih and surroundings with special reference
1o the develop t of the scheduled castes and tribes : Exploratory enquiry and testing
of the schedule-quustionnaire with respecl Lo the project in the surrounding areas of
Giridih has been compleled. Sample surveys are being carried out.

(iti) Field research in various (e.g. socio-religions-ecrnomic) aspects socielal prob-
lems of backward region—Palamau, Bikar : Preliminary analysis of the information
on the nature and degree of social backwardness of the ethnic groups inhabitating a
backward region of Bihar in Palamau has been completed.

(iv) Impact of rural development programmes in West Bengal and Bithar : Pilot
investigation began in January 1982. Colleclion of data is in progress.

(v) Village resurcey : Further data collection on migration, land transfer
and border trade has beeu in progtess,

(vi) Problem of deforestation in India (under socio-cultural and biological adap-
talion in contrasting eco-system) : Canvassing of tesied struclured schedules on the use
of forest producls in two States, namely, Bihar and Wesl Bengal began. Tabulation
work on domeslic use of the minor forest producls by rural population has been in
progress.

(vii) Problems of adjustment of the retired persons in their family life : Inlerviews
with the retirod pensionera residing within the Calcutta Corporation limit, from a selected
sample drawn on lhe basis of cortain socio-economic characteristics, bave been com-
pleted. Scruliny and coding of informalion is in progress,

(viii) The study of ‘registry marriage' and impact of legislalion in West Bengal :
As a part of the pilol study on the Registry Marriage and the impact of Legislalion,
documentary evidencas on the registered couples under Ilindu Macriage Act have been
collecled from differenl districl levels around the city of Calcutta.

(iz) Content analysis of views on an aspect of socielal change in India : the Hindu-
Muslim relations in the 18th century Bengal : Data collection was done in the State
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Archives, in the Manuscript Section of Visva Bbarati and in the Record Rooms of
different District Collectorates of Wesl Bengal. Analysis of the materials, so far
collected, are being cartied out.

(z) Conflicl, Structure and Change : The study is in progress. On the basis of
data collecled in Lhe course of field work for the project, mauzas which constituled
the intersection between the sampled units and the movement belt were selected for an
in-depth understanding of the agrarian social structure in the areas of peasant revolt
in the Siliguri sub-division in 1967. The informalion collecled is being manually tabu-
lated for analysis. A further seleclion of mauzas, matching the inlerseclion mauzas’
was made from non-movement areas Lo enable inference being based on a controlled
experimental situation. Collection of dala from these mauzas is continuing. In
addition to the rural revenue units, two tea plantations have been selecled from the
sampled mauzas, with a view lo understand their struclure and relationship with the
agraraian social reality.

(zi) Caste, class, location and unequal exchange : It deals wilh the pattern of
distributive system in rural society, i.e., who gols whal and why, specially in the context
of class, ethnic group, markel contact and local administrative system,

(zii) Palamau project : Sample survey in Palamau district of Bihar has been
completed and data have heen scrulinized. Tabulalions are being done, logether with
the processing of primary data, Collection of secondary data is also continuing.

(ziit) A study of the Nepalese system of Panchayat Democracy : A publication
on the study is under way.

2.6 Statistical Quality Control and Operations Research

26.1 As in the past years the aclivities of the Division were organised through
comprehensive programmes under the broad classification of (i) promotion, (ii) training,
(iti) plant services and (iv) research. Promotional activities were conducted in public
and privale sectors. Inplant training of lechnologisls, Lrainees, inspectors and opera-
tives including operative programme in local languages, radio talk, T.V. programme,
film shows and services continued Lo have support [rom a number of public and pri-
vate seclor orgnisations, The units of Bharat Ileavy Electricals Ltd. —Hyderabad,
Hardwar, Bhopal and Jhansi conlinued as servicing plants of Lhe Division besides a
number of other plants both in public and privals sectors. Sereral organisations were
added to the list of servicing planls during the year. The Division undertook new
project assignmenis during the year, apart from rendering consullative services to fac-
tories already on its rolls. The Division has so far produced about 700 specialists and
prepared over 550 research and application papers in the field of SQC & OR. The
Division continued liaison with various academic and technical institutions, producti-
vily councils, societies, nssociations and several other nalional and international bodies
by way of ils academic and promotional activities.
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26.2 During the period under review 15 plants joined the SQC services scheme.
116 technical reporls were sent to factories and 11 [aclories discontinued. A total of
50 [actories are taking consultative services as in March 1982. Special studies involving
applications of SQC and OR methods were Loken up in Lhe areas : improving formation
of tissue paper, reducing rejeclion of broke, quality improvement in heavy machine
shop of turbine and generators, degassing of Hy in steel, eRect of inoculation of mecha-
nical properties of cast iron, lechnological improvement in manufacture of solid core
insulators, evaluation of performance of V.T. pumps; vendor rating ; simulation test
using OA technique for study of Motlor burn-ouls in compressor, oplimum process
parameters for spiral welding, produclivily improvoment in assembly ol energy
meters, elc.

2,83 Inplant training programme of various factories continued. A series ol
training programme for senior execulives ol Bharat [eavy Electricals Ltd. continued on
regular basis besides regular . programme for eXeculives at vsrious levels. One-yvar
special Lraining programme in SQC and OR for BHEL engineors at fairly advanced level
blended with practical application conlinued for socond and third batches of Lrainees
at Madras. The Division organised short-term specialisation (raining programme
in the area of SQC and OR for Indian Stalistical Services (ISS) probationers; ISEC
trainees and parlicipanls from various organisations like RITES, NIPC polytechnics and
a large number of industrial establishments. During the period under review 2915
managers and technologisis, etc. were trained in various inplaut, general and other
courses. 189 Lrainoes underwent professional training in SQC & OR at a Post-graduate
level and in part-time courses in Calcutta, Bombay, Madras, Delhi, Bangaloro and
Hyderabad.

2.6.4 Some of the arcas in which applied research work is carried out include
combinalorial optimisation in Mowshop scheduling problem, Bayesian three-decision
acceptance sampling plans, rcle of inspection error in acceptance sampling plans,
acceptance sampling hy ganging, pseudo-semi-Markov processes, reliabilily, uniqueness
of solntion in some non-linear programming problems, control of ovalily, degenerais
complimentary conas 2tc.

2.7 Library, Documenistion and Information Sciences

2.74 Central Library ; (f) With the addition of 2,803 uew books and 1,323
bound volumes of journals the total collection of the Central Library at Baranagar rose
to 1,690,365 at the close of the year. The Library hss a collection of 34,023 reprints,
3,75,000 maps and a large collection of microfilms, microfiches and photoprints. The
services of the branch Libraries at Bombay, Giridih and Delhi are co-ordinated with
those of the Central Library to serve researchers, students and staff of the Instilute.

(i) Acquisition Unit ; The Acquisilion Unit was able to acquire a total of
2,803 title of which 1,965 were purchased, 807 wers veceivad as gifts and 31 wero roceived
on exchange.
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(itl)  Technical Processing Unit ; This unit classified 1,605 and catalogued 2,236
books and other documents. The unit ndded 3,837 and 1,511 cards to alphabetical
nnd classified catalogues respectively. The unit brought ont 15 issuss (=ome combined)
of weekly list of addilions to the Library and 2 issues of Quarlerly Library Bulletin : a
clessified list of additions to the Library.

The unil also completed a project work on "Subject Index Lo classified Catalogue™
during this period.

(iv) Periodicals Unlt : Allogsther 2,302 perindicals were received in the Library
of which 650 were received agsinst snbseription, 1042 on complimentary basis and
619 on exchange arrangements wilh na.onal and foreigi organisutions. The Library
subscribed to 21 new journals during this period. This libary also acquired 244 back
volumes of journals. The Unit completed lechuical processing including accessioning
of 1,323 bound volumes of journals.

(v) Membership and Circulation : The Lolal membei<hip of the Library during
the period was 3,844 including students, research scholars, slaff as well as members of
the Institute and student members of other instilutions. On loan and reference 42,402
books and journals were issued. Special permission was given to 596 readers to use the
Library for a short period. The Library borrowed 49 books and journals and issued
79 books and journals under inter-library lending arrangements.

(vi) Reprographic and Photographic Unit : The Library provided 4,26,439
xerox prints, 5,878 bromide enlargements, 1,416 pholocopies from microfilms,
6,687 contact prints, 2,787 frames of microfitm and microfiche of bonks. journals,
charts, drawing etc. {o the researchers, students and stafl. 805 frames of pholographs
were taken for idenlity purposs.

(vii) Translation Unit : 8 docunients from difforent languages were translated
during the period : 3 from Russian ; 2 from German ; 1 from French and 2 from
Japanese.

(viii) Spacial Materials Unit : The Unil processed 3,509 microlische. 25 micro-
films ; and prepared 1,200 and 50 cards respectively for tha microforms under reference.
130 titles of Russian books were processed and 136 titles were translilerated. These
were lechnically processed, arranged and indexed. [i translated 125 Russian litles,
classified 120 and catalogued 120 and prepared 430 cards.

(ix) Circulating Library : The Workers' Circulating Library acquired 604
new books bringing the total collection ‘to 30,979. It issued 32, 440 books to the
members,

273 Documentation Research and Training Cenire (DRTC), Bangalore

(i) Research : (a) Refinement of the structural theory of subject indexing
language ; (b) Systematisation of the methodology of designing the vocabulary control
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device called "Cl us" ; (¢) Formulat of rules of procedure for different ver-
gion of the Postulato-based permuted subject indexing (POSI) language ; (d) Exami-
nation of the analytico-synthetic features of Colon Classificalion (forthcoming edition)
including identification of elemental relations and typology of the relators and relations ;
(e) Application of the principles of classification enunciated by S.R. Ranganathan to
compilation, arrang and pr ion of numerical data; (f) Analysis of the classi-
fication schemes for subjecls medical sciences far the purpose of identifying compatibility
between general and special schemes on Lhe subjects concarned ; (g) Design and develop-
ment of depth olassification versions in the field of medical sciences ; (h) Planning and
management of information systems and services; (i) Systems-analysis of document
circulation system in libraries and informalion ceutres with a special emphasis on the
identificalion of the various components ; (j) Bibliometric studies for the evaluation of
library and information services with special emphasis on academic libraries ; (k) Refi-
nement of the system lor computer aided genoration of informalion retrieval Lhesaurns
and classanrus ; (1) Computer generalion of different types of subjecl indexes from a
single heading formulated according to the structural theory of subject indexing

languages.

(i) Training : The 1981-83 session of the DRTC course leading to the award
of A iateship in D tation and [nformation Science commenced on 1 August
1981. In all 10 candidates were admitted Lo the course. There were three deputed can-
didates. One of lhe candidales joined on study leave.

(ii) Seminars : About 32 seminars were organised.

3. CONFERENCES, SEMINARS AND SYMPOSIA

Among different conferences, symposia, seminars and workshops organised by
the Indian Statistical Institute mention may be made of the following :

() A symposium on Economic Theory and Planning was held at the Bangalore
Centre of the Institute from 3-5 December 1981. 35 participants took part in this sym-
posium of whom four were from aborad. Twelve papers on different topics were pre-
sented at this symposium.

(i) A conference on Statistics Applications and New Directions was held at
Caleutta froni 16-19 December 1981. The following topics were covered aL this con-
ference : (n) Data analysis and statistical compuling, (b) Cluster analysis and rulti-
variate analysis, (¢) Non-parametrics, () Sampling and sample surveys, (e) Stochastic
modelling and forecasting. 82 participants took parl in this conference of whom 37
were from aborad.

(liy A conference on lteview of the Indian I'lanning I'rocess was held at Calcutta
from 30 December 1981 Lo 3 Jnnuary 1982. The following lopics were covered at this
conference : (a) I’erspective planning : objeclives, constraints, instruments, (b)
Indian Plan models : logic, relevance ami scope for improvement, (c) industrial
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plenning in India : critical choices, (d) Agricultural planning in Tndia : experience
and critique, (e) Social dimensions of Indian planning: Social welfare and removal
of social backwardness, (f) Problems of plan implementation : machinery, levels and
resources. 97 participants took part in this conference of whom 12 ware from abroad.

(lv) A conference on Theory and Applications of Random Fields (in collabora-
tion with the International Federation of Information Processing) was held at Bangalore
contre of the Institute from 4-1 January 1982. The following topics were covered at
this conference : (a) Statistical prohlems involving random fields, (b) Markov random
fields, (¢) Stochastic differential models for random fields, (d) Random field in quantnm
mechanics, geophysics and other areas of applicalion. 34 participants took part in
this conference of whom 20 were from abroad.

(v) A conference on Advances in Information Sciences and Technology was
held at. Calcutta of the Institute fram 11-14 January 1982. The followig topics were
covered at this conference : (a) Information storage retrieval and processing. (h)
Pattern recognition and image analysis (c) Digital communication, (d) Microprocessor
based computer architecture. 145 participants took part in this confernece, of whom
11 were from abroad.

(vi) A conference on Human Genetice and Adaptation (in collaboration wilh the
Indian Sociely of Human Genetics and the International Association of Human Bio-
logists) was held at Calcutta from 1-5 February 1982. The following topics were cavered
al this conference. (a) Evaluationary and population genetics, (b) Population struc-
ture, (¢) Quantitative genelics, (d) Geneties of common diseases, (e) Genetics of isolates
polymorphism and disease. (g) Altitnde adaptation, (h) Circumpoler adaptation,
(i) Tropical adaptation, (k) Island adaptation, (1) Biocultural adaptaton. Nearly
100 participants took part in Lhis conference of whom 34 were [rom abroad.

4. PUBLICATIONS
The following were published during the year 1981-82 :-

(i) Sankhya ; The Indian Journal of Statistics, the official organ of the Indian
Statistical Institute :

Series A : Volume 42, Parts 3 & 4
Volume 43, Parts 1, 2 & '3
Volume 44, Part 1

Series B :  Volume 42, Parts 3 & 4
Volume 43, Parts 1, 2 and 3
Volume 44, Parl 1

Series C : Volume 41, Part 2
Volume 42, Parts 1 & 2
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Series D : Volume 40, Part 2
Volume 41, Parts 1 & 2
Volume 42, Parts 1 & 2
A romarkable progress has been made in regularising and resturing publication
schodule of Sankhya during the year under review. All back logs have been cleamd
and the issues of volume 43 of Series A nnd B have been publishell and mailed to the
snbgcribers on time.

As was scheduled Sankhya Cumnlative Index hag been published on the day of
the inauguration of the Golden Jublilee Conferences.

It may be mentioned that two other publicationa (1) Statistical Quality Control
and Operation Resnarch in Indian Industries-165 Case Studies and (2) Organising for

Quality—Prospects and Proposals are going through final printing.

(il) Technical Neport : Twenty-three (echnical reporis from the Statistics-
Mnthematics grovp hove been isvued during 1981

Apart {rom the ahove, the follawing publications were brought out on the occa-
sion of the Golden Iublilee celebrations of the Institnte :

(i) Indian Stalistical Institule and Professor Prasanta Chandra Mahalanobis.

(i) Priet Ilistory and Aclivities of the Indian Statistical Inslitute.

5. LIST OF SCIENTIFIC PAPERS AND PUBLICATIONS
54 List of Papers Published

A. Theoretical Stalistics and Mathematics

1. Bagebi, S. C. 1982 : Invariant subspaces of vector valned function spaces on
Bohr groups and multivariate prediction Lheory. Statistics and Probabilily : Essays
in honour of C. R. Rao, North-Iolland Publ. Co. 25-37.

2. Chandra, T. (with J. K. Ghosh) (1982) : Defciency for multiparameter testing
problems. Slalistics and Probabilly : Lssays in honour of C. R. Rao, North-
Holland Publ. Co., 179-192.

3. Das. Prabir (1981) : Characterization of unigraphic and unidigraphic integer-
pair sequences. Discrete Mathemaltics, 37, 1, 51-66.

4. ——(1981) : Eulerian trails wilh prescribed degrees in tonrnaments. Ars Com-
binatoria, 12, 47-50.
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Ghosh, I. K. (with M. R. Saha and 8. Sengupta) (1881) : Gondwana stratigraphic
olagsification by statistical method. Down-to-Earth Statistics ; Soluti Looking
for Geological Problems, Ed. D.F. Merriam, Syracuse Univeraity Geology Contrl-
bution, 8.

—— (with Sinha, B. X.) (1881) : A necassary and sufficient condition for second
order admissibility with applications to Berkson's bioassay problem. Annals of
Statistics 9, 6, 1334-1338.

—— (with H. Morimoto and S. Yamada) (1981) : Neyman factorization and
minimality of pairwiss sufficient subBelds. The Annals of statistics 9, 3, 514-530.

—— (with B. S. Mazumder and S. Sengupta) : (1981) : Methods of computation
of suspended load from bed materials and flow psrameters. Sedimentology 28,

781-791.

—— (with B. S. Mazumder) (1981) : Size distribution of suspended particlea—
unimodality, symmetry and lognormality. Statistical distribution In Scientlfic
worRk, Ed. C. Taillie et al., 6, Reidel Publisher, 21-32.

Mazumder, B. S. (1981) : Taylor diffusion for a natural convective flow through
a verlical channel. Inf. Jour. Engy. Sci., Pergamon Press, 19, T14-T77.

Rao, A. R.(1981) : Degree sequences of cacti in Combinatorics and Graph
Theory, Proc. Calewtta 1980 (Ed. S. B. Rao), Lecture Notes in Math.,885, Springer-
Verlag, 410416

Rao, K. P. S..Bhaskara (with E. Barone) (1981) : Misure di probability finita-
mente additive e continue invarianti per transformazoini. Bollettino U.M.I., Serie
V, VI, C. 1, 175-184.

—— (with E. Barone) (1981) : Poincare recurrence theorem for finitely additive
measures. Rendiconti di Matematica (4) 1, 521-526.

——(with P. 5. S. N. V. P. Rao) (1981) : On generalized inverses of Boolean
Matrices— II, Linear algebra and its applications.

Rao, 8. R. (1981) : A survey of the theory of potentially P-graphic and foreibly
P-graphic degree sequences. Combinatorics and Graph Theory (Ed.S. B. Rao).
Lecture Notes in Mathematics, 885, 417-440.

——(1981) : Towards & theory of forcibly hereditary P-graphic sequences.
Combinalorics and Graph Theory (Ed. S. B. Rao). Lecture notes in Mathematics,
885, 441-458.

38



17.

19.

2.

24.

FIFTIETH ANNUAL REPORT : 1981-82

—— (with N. M. Singhi. and K. S. Vijayan) (1981) : The minimal forbidden sub-
graphs for generalized line-graphs. Combinalorics and Graph Theory (Ed. S. B.
Rao). Lecture Noles in Mathematics, 885, 459-472.

—— (with N. M. Singhi and K. S. Vijayan) (198%) : The speclral characteriza-
tion of the line graph of Kn. Combinatorics and Graph Theory (Ed. S. B. Rao).
Lecture Notes in M athematics, 885, 473-480.

Reo. T. S. 8. R. K. (with A.l. Ellis, A. K. Roy and U. Ultersrud) (1981) : Facisl
characterizalions of complex Lindenstrauss spaces. Trans. Amer Math. Soc.,

268, 173-186.
Roy. A. K. (1981) : A short prool of a Lheorem on Complex Linderstrauss
spaces. Isreal Journal of Mlathematics, 38, 41-45.

Saha, G. M. (with A. Dey and M. Singh) (1981) : Efficiency balanced block
designs. Commanications in Statistics, A10, 237-2417.

—— (1981 : Balanced arrays [rom association schemes and some relaled results.
Proc. Symposium on Combitorics & Graph Theory (Ed. S. B. Rao). Lecture Noles
in Mathematics, 885, 473-480.

Sastry, N. S. Narasimha (1981) : Finite groups admilling extensions of auto-
morphisms of a largest elementary abelian 2-group. J. Algebra, 71, 37-43.

Srivastava, S. M. (with R. D. Mauldin) (1981) : Paramelrizations des ensembles
coanalyliyues a conpes relaticemenl non maigres. C. K. Acad. Scl. Paris, 292,
1, 743-745.

Tripathi, T. I (with Pulakesh Maiti) (1981) : Some T,-class of eslimators better
than H-T estimator. Aligarh Journal of Stat., 1, 52-38.

B. Applied Statistics, Surveys and Computing

Mukhopadhyay, A. C. : Some sories of SFDO’s with the Dual Property, BOD's
and BIBD's in CSA Bul. 30, 115-122.

Vijayan, K. S. : The minimal [orbidden subgraphs for generalised line-graphs.
Lecture Noles in Mathematics, Springer Verlag No. 885.

—— : Spectral characterisation of the line grapphs of Kne. Leclure nolesin
Mathematics, Springor Verlag No. 885.

Chaudhuri, Arijit (1981) : Non-negative unbiased variance estimalors—in
Current Topics in Survey Sampling edited by Platek, Krewski and J. N. K. Rao,
Academi Press, 317-328.
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——(1982) : Some results concerning strategies of sampling on two occasions
(jointly with R Arnab) J. Ind. Soc. Agri. Statist. 34, 61-72.

he

=

——— On d various

gles. Sankhya, B, &4, 92-101.

with various math. stage sampling strate-

Chakravorti, S. R. : Tests for the mean vector under Intra-class covariance
structure—(jointly with B. cjement, N. Giri and B. K. Sinha Journal of Statistical
Computing and Simulation, 12, 237-245.

Maitra, Tares : The potential of -Non-Group Aclivilies for Employment Gene-
ration in Selected West Bengal Villages—Published in Employment Ezpansion
Through Local Resource Mobilisations, Center on Integrated Rural Development
for Asia and the Pacific and ILO—Asian Regional Team for Employment promo-
tion December 1981.

Adhikari, Ajoy Kumar (1981) : A study of NSS operations. Sankhya 38,
C, 177-183.

Mukherjee Bishwa Nath (1982) : ‘What type of Predictive Validity does the
Aptitude Diagnostic Test Reveal? Comments on Dr. Yanai's paper, Hiroshima
Forum for Psychology, 7, 25-32.

Roy, 1. (1981) : A study of NSS operations (jointly with Ajoy Kumar Adhikari)
Sankhya, 38, Parts 1 and III, 177-183.

Arnab, Raghunath : Two stage sampling over occasions—Aust. Jour. Statist.
22, 349-957.

——(1979) : An addendum Lo Singh and Siugh's paper on random non-response
in unequal probability sampling' Sankhya, C, 41, 138-140.

——(1979) : On strategies of sampling linile populations ou pocessive occu-
sions with varyiog probabilities, Senkhya, C, 41, 141-155.

Bandyopadhyay Shibdas (1981) : (Joint authorship) Growth of the newborn by
feeding habit from birlh Lo twelve months Authropologiai K ozlemenyek, 24, 61-80.

Mukherjee, Bishwa Nath (jointly with K. Takeuchi and H. Yanai) (1982) : The
Foundations of Mullivariate Analysis : Wiley Eastern Private Ltd., New Delhi,
February 1982.
C. Physical and Earth Sciences
(1) Electronics
Sinha, B. P. , Dattagupta, J., Srimani, P. K., and Guhathakurta, A.
(1981) : Application of associative memories in designing assemblers, Infor-

mation Scienees, 24, 201-215.
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Pal, A.: An iterative algorithm lor lesting 2 bility of boolean function,
Proceedings of the [.E.E.E., 69, 9, 1164-1166.

——(1981) : Compnrator regulator battery’s charging current, Electronlcs,
54, 20, 142, Oct. 6.

—— (1981) : Interfacing 16 or 12 bit DAC Lo a 8 bit up KDN 168, Nov.

Sinha, B. P., De, N,, Srimani, P. K. (1981) : A new algorithm Lo compute verlex
culselsin a graph, Journal of Computers and Electrical Engineering, 8. 4, 293-299,

(2) Theoretical Physics

Bhattachuryya, S. and Bhattacharyya, D. P. (1981) : Testing of Scaling-in-the-
mean hypothesis for neutral particle production, FIZIKA 13(3), 249.

Bhattacharyya, S. and Bandyopadhyay, P. (1981) : Some recent results from the
cosmic ray experiments and the reflections on the multiple production models,
DProceedings of the 17th International Cosmic Ray Conference, 11,74 PARIS, NL3.

2-33.

Roy, S.(1981) : Relativistic Brownian Kotion and the theory of measurement
n Quantum Mechanics, Nuchanics, Nuovo Cimemlo 64B, 81.

(3) Fluid Mechanics

Bhattacharyya, P. and Ghosh, A.(1979) : Laminar boundary layer on the
cinical surface of a hydrocyclone and ils behaviour on enlering the solid body
rolating liquid, Bull. Cal. Math. Soc., 71, 221-234.

——(1979) : Turbulent boundary layer on the conical surface on a hydrocyclone
and its behaviour on enlering the solid body rotating liquid, Bull. Cal. Math. Soc.,
71, 283-204.

Bhattacharyya, P. (1980) : Theoretical Study of the flow field inside a hydrocy-
clone with vertex finder diameler greater than thal the apex opening—Laminar
Case—Appied Scientific Research, 36, 197-212.

——(1980) : Theoretical study of the flow feld inside a hydrocyclone with
verlex finder diameler grealer Lhan that of apex opening—Turbulent case—Applied
Scientific Research, 30, 243-225.

Mitra P, and Bhattacharyya P. (1981) : Flow of a dusty gas between two parallel
plates—one slationary and other oscillating—Def. Sci., J. 31, 211-223.
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Mitra, P. and Bhattacharyya, P.(1981) : On the flow of a hydromagnetic dusty
fluid between two parallel plates one being stationary and the other oscillating—
Jour. Phys. Soc. Japan, 50(3).

Tapaswi, P. K. and Bhattacharyya, P. (1981) : An extended mathematical model
of transcription and translation during Embryo-genetis—Cybernetica, 24, 61-84.

Dandapat, B. S. and Mazumder, H. P. (1980) : On the onset of transient convec-
tive instability—Int. Symp. on non-linear conlinuum mechanics, Dec. 17-20, I.I.T.

Kharagpur, 25-27.

Mazumder, H. P. and Bhattacharyya, P. (1980) : Some aspects of larger Reynolds
number ph in homog and isotropic turbulence—Proc. Int. Sym.
on non-linear continuum mechanics, Dec. 17-20, 1.LT. Kharagpur 68-70.

Ghosh, A. and Bagohi, B. (19_80) : On the effects of uniform suction on a laminar
boundary layer in a hydrocyclone —Silver Jubilee Congress of [.S.T.A.M. Dec.
17-20, 1. I. .T. Kharagpur 34-36.

(4) Electronics and Communication Science

Ganguli, N. R. (1981) : Speech Analysis for Man-Machine Communication
System, Acoustica, 48, 5, 329-334.

Ganguli, N. R. and Datte, A. K. (1981) : Terminal Frequencies of CV
Combinations in Multi-syllabic Words, Acoustica, 7, 314-324,.

Dutta Majumder, D. (1981) - Fuzzy Set Theoretic Approach in ASR Research,
Proc. Int. Congress Cybernetics and Syst. of WOGSC, August 17-22, Mexico City.

——(1981) : Social and other Incentive of Patlern Recognition and M achine
Learning Research for Development. 5th /nt. Cong. Cybern. and Syst. of WOGSC,
August 17-22, Mezico City.

Ganguli, N. R. and Datta, A. K. (1982) : Acoustic Features of consonants.
A study based on Telugu Speech Sounds, Acoustica, 47, 72-82.

Dutta Majumder, D., Chatterjee, N. and Das, J.(1982) : On Minimization
of Intersymbol Interference in Digital Magnetic Recording—Reproduction Sys-
tem, JIETE, 28, 2, 60-69.

(5) Geology
Sarkar, S.(1981) : Ripple marks in intertidal Lower Bhander sandstones (Late
Proterozoic)., Central India : A morphological analysis. Sedimentary Geology,
29, 241-282,
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Sengupta, S. (with J. K. Ghoh and M. R. Saha) (1981) : Gondwana stratigraphic
classification by statistical method. In Down-to earth Statistics : Solutions looking
for geological problems (Ed. D. F. Merriam), Syracuse University Geology contri-
bution (No. 8), 47-62.

—— & Mazumder, B.S.(1981) : Methods of computation of suspended load
from beds materials and flow par L Sedimentology, 28, 781-791.

. Chatterjes, S.(1982) : A new eynodont roptile from the Triassic of India.
Journal of Paleontology, 56, 1, 203-214.

——(1982) : Phylogeny and classification of thecodontian reptiles. Nature,
295, 317-320'.

Sarkar, S. (with Chanda S. K. and Bhattacharyya, A.) (1982) ¢+ Soft sediment

deformalion fabric in the Precambrian Bhander oolite, Central India. Journal
of Sedimentary Petrology 52, 95-107.

(6) Physics

Gupta, A. B. and Ghosh, K. G. (1981) : Tensile study of human scalp hair in
diffuse alopecia in females. Ind. J. Phys. Anthrop. Hum. Genet. 7, 1, 13-18.

Gupta, A. B. and Ghosh, K. G. (1982) * Tensile properties of Normal Human
Skin (abstract only). Proc. of Xth National Conference of Dermatologists. 4.

Gupta, A. B.(1982) : Astrophysics and relativity. Indian Statistical Institute
Science Club Magazine, 78-88.

D. Biological Sciences
(1) Anthropometry and Human Genelics

Basu, A.(1981) : Comment ou the paper enlLitled ‘'Aggression and hypoglycemia
in the Andes : another look at the evidence” by T. C. Lewellen. Current Anthro-
pology (Chicago). 22., 353-354.

Bbarati, P. (1981) : Economic condition and demography among the M ahishyas
of Chakpota village, Howrah district, West Bengal. Journal of Biosocial Science,
(Cambridge). 13, 345-356.

Bhattacharya, K. K., Bharati, P., Gupta, R. and Basu, A. (1981) : A study on
diet and nutrilional anthropometry of Lhe population of Mirpur, distriet
Midnapore, West Bengal. Collegium Anthropologicum, (Zagreb). 5, 51-58.
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Bhattacharya, 8. K., Mukhopadhyay, B., Bharati P., Gupta, R., Day, B. and
Basu, A. (1981) : Intestinal parasitic infestations in populations inhabiting similar
and contrasting ecological zones. Human Ecology (New York) 9, 485-494.

Gupla, R. (1981) : Comment on the paper entitled *Aggression and hypogly-
cemia in the Andes : another look at the evidence" by T. C. Lewellen. Current
Anthropology (Chicago). 22, 356.

Gupta, R. and Basu, A.(1981) : Variations in body dimensions in relation to
altitude among the Sherpas of eastern Himalayss. Annals of Human Biology,
(London) 8, 145-151.

Mukhopadhyay, B.(1981) : A comparalive microdemographic study of Lwo
communities in coasts! Midnapore district, West Bengal. Journal of Bosocial
Sctence, (Cambridge) 13, 479-489.

Mukherjee, B. N. (with Dasgupta, P., Das, S. K., Pakrasi, K. and M ukherjee, D)
(1981) : A study of Anthropometry and genetic markers amongst the Kaoras
of West Bengal. [India. Jour. Phys. Anthrop. Hum. Genet. 7, 19-37.

Mukherjes, B. N. (with Reddy, P., Ramchandriah, T. and Das, S. K.) (1981) :
Transferring variants in an Andhra tribe Yanadi. Ind. Jour. Phys. Anthrop. Hum.
Genet. 7, 45-46.

Mukherjee, B. N. (with Reddy, P. and Remchandriah, T.) (1981) : Esterase-D
polymorphism among the Yanadis of Aadhra Pradesh. Human Heredity
(Denmark) 31, 1-2.

Mukherjee, B. N. (with Pingle Urmila and Das, S. K.) (1981) : A Genetic study
of five tribal groups of Andhra Pradesh, India. Z. Porph. Anthrop. (W. Germany)
72, 339-348.

Mukherjee, B. N. (with Kate, S. L., Bhanu, B. V. and Kurian, J. C.) :(1981/82) :
Study of twelve genelic markers in the blood of the santals of W. Bengal and
Modias of Maherashtra, India. L., Anthropologie (Paris) 85, 119-124.

Malhotra, K. C. (with Chakraborty, R.) (1981) : Variation in Asymmetry and
Interdigital diversity for three ridge count measures among the Dhangar caste-
cluster of Maharashira (J. Huwnan Evolution, UK), 10, 503-508.

Malhotra, K. C. (with Gadgil, M.) (1981) : The Ecological basis of the geogra-
phical distribution of the Dhangars: A pastoral casle-cluster in Maharashtra.
South Asian Anthropologist, 2, 49-60.

Malhotra, K. C. (with Karmakar, B.) (1981) : Ethnic variation in hypolhenar
teiradii b South Asian Anthropologist, 2, 71-74.
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Mathotra, K. C. (with Vijaykumar, M. and Karmekar, B.) (1881) : Palmar
dermatoglyphics in three nomadic Mendelian isolates. Man in India, 61, 143-170.

Malhotra, K. C. (with Reddy, B. M., Karmakar, B. and Vijaykumar, M.) (1981) :
Relationship belwoen Lypes of axial (riradii and true hypothenar patterns.
Dermatoglyphics, 9, 32-55.

Malhotra, K. C. (with Karmakar, B.) (1981) : DPalmar dermatoglyphics in scizo-
phrenia. Dermatoglyphics, 9. 32-39.

Malhotra, K. C. (with Bhanu, B. V) (1979) : Simian Crease in three
Mendelian isolales. Bull., Dept. of Anthrop. Dibrugarh University 7-8, 61-71.

Dasgupta, P. (with Mukherjee, B. N., Das, S. K., Pakrasi, Kanti & Mukherjee D)
(1981) : A study of Anthropometry and Genetics markers amongst the Kaoras
of WeslL Bengal—/nd. Jr. Phys. Anthrop. Hum. Geret, 71, 19-38.

(2) Biochemisiry

Bhattacharya, S. K., Mukherjee, B., Bharati, P., Gupta, R., Dey, B. and Basu, A.
Intestinal parasite infeslalion in populations inhabiling similar and conlrasting
ecological zones. [luman Ecology. 2, 485-494.

Mukherjee, J. I. and Pal, P. R. (1981) : [Inorganic pyrophosphatase in leaves of
Cynodon dactylon pers, Cur. Sci. 50, 1027.

——(1982) : Studies on inorganic pwrophosphatase in generating phaseolus
aureus seed. Proc. 69th Indian Sci. Cong. Part III p. 207.

(3) Embryology

Tapaswi, P. K. and Bhattacharya, P. (1981) : An Extended M athematical M odel
of Transcription and Translalion During Embryogenesis, Cybernetics, Belgium,
24, 1, 61-84.

Tapaswi, P. K. : Tiwe lags in an Exlended Mathematical Model of Transcrip-
tions and Translation, Cybernetica, (in press).

—— : A Stochastic Model of Gene Activation and RNA Synthesis During
Embryog is, Paper pr led at the Golden Jubilee Conference on Slatistics :
Applicalions and New Direclions, 16-19 December 1981 at Indian Slalistical Instilute,
Calcutia (the proceedings will be published).

Guha, T. and DBrohmachary, R. L. (1981) : Tumicanycin-induced shape trans-
formalion in rabbit orythrocytes nml loss of adhesion in Limnaea embryo cells.
Ezp. Cell Biology 49, 278.
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Brabmachary, R. L., Ganteit, M. and Mukherjee, J.*J. (1981) : Acupuncture
alters the quantity of r-globulin. JIndian Journal of Acupuncture {, 3, 110,

Brahmachary, R. L. and Dutta, J. (1981) : On the pheromones. Tigers, Ameri-
can Naturalist 118, 561.

(4) Entomology

Daschaudburi, P. C. (1982) : On variations in Chaoborus orystallinus De Geer
(Diptera ; Culicidae) with note on its texonomy. Proc. Zool. Soc. Calcutta, 32,
65-77.

E. Social Sciences
(1) Demography

Chakraborty, B.(1982) : Female Education, femalo labour force participation
and fertility : An interactive causal model approach, Proceedings of the Sizty
ninth Session of the Indian Science Congress Association, Mysore University, p. 17.

Guha Roy, S.(1980) : Population estimates for India, Population Index, Prince-
toun, 46, 2, 19.

——(1981) : Path analysis of areal fertility, Rural Demography, Dacca, 8,
1, 15.

—--(1981) : Demography of sterilization : I[ndian experience, Proceedings
of the General Conference of the International Union for the Scienctific Study of
Populativn. (1USSP), Manila; p. 22.

Malaker, C. R. 3 Use of quality control in population census, Report of the
Training Seminar on Use of Sampling in Population Census, Office of the Registrar
General, India, Ministry of Home Affairs, New Delhi, pp. 75-79, (jointly with
T. K. Roy).

. —— (1981) : Population projections of the less developed regions : 1980-2000,
Pr dings of the G I Confrence of the International Union for the Scientific
Study of the Population (10SSP), Manila.

Raman, M. V. (1982) : Differential response by hushands and wives regarding
contraceptive practice, Journal of Institute of Economic Research, Dharwar, 17,
1, 30-36.

Sarkar, B. N. (1981) : Failure of developmental eforts in creating better social
order, Proceedings of the Symposium on Social Perspective of Developmant of
Science and Technology tn India, Indian Academy of Soclal Sciences, Allahabad
held at Kanpur University, pp. 339-355.
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——(1982) : Lilerscy development among females in family life in rural areas
of districts away from Calcutla city ; Proceedings of the Sizty ninth Session of the
Indian Sclence Congress Association, Mysore University, p. 14.

—— (1982) : Studies on migration from rural areas of Bengal ; Proceedings,
of the (UGC sponsored) Nationul Symposium on the Problems of Labour Migration
and Regional Development in India, Visva Bharati, Santiniketan, pp. 8-9,

2 E ics, E trics and Planning

Bose, D. K. (1981) : The accounling of nuclear power : Economic and Political
Weekly, August 8.

Dutta, B. : Multivalued social choice function and strategic manipulation with
counterthreats : Mathematical Social Sci

Bhaltacharya, B.: An Essay on [ndicators of Development (with Ghash, S. K.) :
Decision, October issue, 8, 3, An Inter Class Timo Series Analysis in Sharing Gains
in Productivily in Manufacluring Induslries (with Mazamder, K.) : The Indian
Journal of Labour Economics, XXIV, 4.

Pal, M. N. (with De, R. N.) (1979) : On an identification of Coatributory factors
to spatial dynamism in agricultural crowth in lidia : S.inkhya, D. 41, (released
in Dec. 1981) pp. 19-47.

(3) MNational Income Research

Datta, Pranati (wilh Chatlopadhayay, Kunal) (1981) : Infrasiructure develop-
ment and regional imbalances in India, Proceedings of the Annual Conference
of the Hangiya Arthanili Parishad.

Mazumder, Krishna (with Dr. Bhatlacharya B.) :(1982) : Aa [ater Class Time
Series Analysis in sharing gains in produclivily of manulacturing industries, The
Indian Journal of Labour Iiconamics, XXI1V, 4.

Roy, Bina (1982) = Inler-stale disparilies in per capita expenditure on educa-
tion and medicine in india, Data Base of the Indian Eronomy, 1V, 338-375, Vikas
(Ed. by Bose, A., Gupla, D. E., Premi, M. K.).

Saha, Somesh : Some further estimale of Engel elasticities for rural and urban
India, Sunkhya, 42, D, 1 and 2, 127-150.

(4) Pre-Census Population Studies Unit
Bhattacharya, Durgaprasad (with Bhatlacharya, Archana) (1981) : Economic
Wrilings in Bengali, 1818-1947. A Survey in Oulline. Bulletin of the Socio-

Fconomic Research Institute. New Series. 1, 1, 55-91.
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Deb Roy, Rama (1981) : Econowic Idoas of Akshay Chandry Sarkar. Bulletin
of the Socio Economic Research Institute. New Series 1,1, June 92-100.

Biswas, Kulada Ranjan (with Sen Gupta, Sailesh) (1981) : Trends of Economic
Investigation in Bengali Writings, 1911-1932 (abstracl) Bulletin of the Socio-Eco-
nromic Research Institute. New Series 1, 1, 120-121.

Ghosh, Ajay Kumar (with Sarkar, Aradhana and Chakrabarty, Manjari) (1981) :
A note on the Bibliography on E¢onomic Writings in Bengali (abstract). Bulletin
of the Socio-Economic Research Institute. New Sweies. 1, 1, 124-125.

Chattopadhyay, Kunal (1981) : The Irony of Urbanisation. Socialist Perspective.
9, 3, 173-178.

(5) Psychometry

Chatterjee, S. and Mukherjee, M. (1981) : A comparalive study of the inmates
of Detention Home & Slum children with respect to Neutralicism, environmental
and certain biographical tactors—Japanese Psychological Research. 23, 3, 119-130.

——(1981) : Selection variables and how Lo improve the quality of assessment—
Published in the proceedings of the Seminar on ‘Personrel Selection & Appraisal
Systems' organised by the Bureau of DPublic Entrprises & Indian Institute of
Psychometry,.

Basumallik, T. (with Pakrasi K, Chowdhury Sipra & Chakraborty, Maya (1981) :
The menlally handicapped children of eastern India—A biosocial study. Procee-
dings of the First combined Asian Regional & Com ith Congress for the
Scientific Study of Mental Deficiency, Bangalore & Technical Report No. Anthrop
15/81.

(6) Sociology

Chattopadhyay, M. (1981) : Farm prolits : role of form size and wages, Business
Standard (Calcutts), 7, 122, July, 28, (joinly with De, R. N.).

——(1982) : Data Bank movement: 1 & II, Business Siandard (Calcutta),
January 23 & 28.

——(1982) : Levels of living aud growth : ] & II, Business Standard (Calcutta).
7, 332 & 333, March 5 & 6,.

——(1982) : Tenancy and wage rates : a posilive relationship, Business Standard
(Caleutta), March 26.

Dasgupta, Atis Kumar (1982) : A note on Fakir and Sanyasi rebellion, Social
Sclentist, No. 104, January.
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——(1981) : Tebhoga : A valiant. peasant rising, West Bengal (Indspendonce
Day Issue), Govt. of Wes! Bengal, August.

(7) E ic Analysis Unit (Bangalore Cenire)

Iyengar, N. S. and Indrakant, S. (1980) : DPallern ol assel accumulation in rural
India. Indian Tournal of Agricultural Economics XXXV, 121-129.

Tyengar, N. S. (1980) :  On inler-sectoral linkages. /ndianJournal of Agricultural
Economics, XXXVY.

—=- (1979) : Comment in Report of the Task Force on Projections of Minimum
Needs and Effective Consumption Demund, Pevspeclive Planning Division, Govern-
ment of India, Planning Commission, p. 52.

Nayak, P. R. (1980) : Eficiency in non-Walragian equilibrinm. Economelrica,
4R, 127-134.

Tyengar, N. S., Nanjappa. M. B., and Swdarshan, P. (1981) : A note on inter-
district diferentials in Karnakata's davelopment. Journal of Income and Wealth, 5,

Rao, P. R.(1981) : Car industry in Indin : Issues and altornalives. The Eco-
nomic Times, XXX, 263, G.
T. Statistical Quality Control

Sengupta, S. (1981) :  Goal Programming Approach to a type of Quality Control
Problem. Operational Research, UK.

—— (1981) : Linear Programming in Budgeling. Journal of the Inslitute of
Charatered Accountants of India. XXX, i (Student Seclion).

Mohan, S. R.(1981) : Degenerate Complemenlary Cones induced hy a K.
Natrix.  Mathemalical Programming. 20..

Mohan, S. R.(1981) : An Alternalive approach to Lhe Simplex Method by
Karede & Kumbhare. Indian Journal of Pure and Applicd Mathematics. 12.

Rajendra  Prasad, V.(1981) : u x 2 low-shop. Sequencing Problems.
OPSEARCH. 18, 1.

Ramammthy, K. G. and Taiswal. N. K. (1981; : Sowme resulls for Pseudo-Semi
Markov [’ <. Math tischa Operations [erchung and Stalistik, Serles
Oplimization. Issue No. 4
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7. Renga Reo, N. T. V. (1981) : An Open end case study on focus at training,
Industrial Engineering Journal XX,

8. Mukherjee, S. P. : On the Decision Criteria regarding the intensity of Boroholes
in Geological Prospecting with reforence to minimising investiment. The Indian

Journal of Earth Sclences. 8, 2.

9. Ghosh,D.T. s A Note on Computation of factor for tolerance limite for a normal
distribution. Sankhya-B.

10. ——310n Optimum Inspection interval for Control of Bulk Damage for high
speed printing machine in a textile mill. OPSEARCH. 18, 4.

11. Chakraborty, T. K. : Use of Quality Control in Population Census.  Report

of the Trairing Seminar on use of Sampling in Population Census. Office of the
Reyistrar General, Indla.

G. Library, Documentation and Information Sciences
1. Library
1. Basak, Nanda Dulal and Das, Binod Bihari (1981-82) : In-house user education :
a case for a large special higher educalion library. Presented in 13th JASLIC
Conference. In IASLIC Special Publication No. 21, 207-216.

2. Basak, Nanda Dulal (1981) : Acquisition/Circulation trend in ‘‘Secondary”
and “Fringe" subject areas in the ISI Library. JASLIC Bull. 26, 1, 21-38.

3. Basak, Nanda Dulal and Das, Binod Bihari (1981) : Empirical evaluation of
standing orders : Calcellation decision. JASLIC Bull. 26, 3, 0.123-34.

4. ——(1981) * Bishes granthagare byabaharkarir chahida nirdharan : ekti parya-

lochana (In Bengali). (38th BLA Conf. 1981), Granthagar. 30, 11-12, 1387
BS 278-80.

5. ——(1981-82) : Tathya Samridbva patent : Sangathan-o-pariceba. Granthagar,
31, 9, 1388 253-8. (in Bengali).

2. Documentation Research and Trahing Cenlire

4. Bhattacharyya, G.(1981) : Computer readable data bases and the future of
information services. (JASLIC Bulletin. 26(2) 49-58.

2 Gopirath, M. A.(1961) : Library networks and library legislation : Compara-
tive study of state library legislations in India. (Lib. Sc. 18, Paper 0).
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3. Ravichandra Rao, I. K. (1881) : Bivariate Distributions of 'ransactions : who
borrow’s what. (Library science with a slant to documentation. 18, paper N.)

N

Devadason, F. J.(1981) : Computer generation of thesaurus from structured
subject-propositions. (Information Pr ing and M t. 17, 1-11) (with
Balasubramaniam, V.).

5.2 PAPERS SUBMITTED/ACCEPTED FOR PUBLICATION
A. Theoretical Statistics and Mathemalics

1. Bagchi, B. : A joint universality theorem for Dirichlet L-functions. Jour.
Mathematische Zeitschrift.

2. Ghosh, J. K. (with Sinha, B. K. and Joshi, S. N.) : Expansion for posterior
prohability and inlegrated Bayes risk. Proc. of Purdue Symp. On Decision
Theory, Purdue University, U.S.A.

3. —— (with Das Gupta, Anirban) : Some remurks on second-order admissibility
in the mulliparameter case. Sankhya.

4. Raha, A. B. : Projectives in some categories of Hausdorff spaces. Jour. Australian
Math. Society, Series A.

Rao, T.S.S.R.K. : Tsometries of A (K). Proc. Amer. Math. Soc., US.A.

e

6. —— : Characlerizalions of some classes of L' preduals by the Alfsen-Efiros
structure topology. [Israel J. Math.

7. Saha, G. M. (with Pesotan, H. and Raktoe, B. K.) (1982) : Globally orthogonal
regular fraclions of Lhe s® [actorial. Communications in Statistics, A11 (1).

8. Srivastava, S. M. : Selection and represenlation theorems for ocompact valued
mullifunctions. Proc. Amer. Math. Soc., U.S.A.

9. Bandyopadhyay, P., Sarkar, H and Bbaulacharyya, B. (1982) ; Finite Quantum
Field Theory and neutrinodynamics. International Journal of Theoretical
Physics.

10. Roy Chondhuri, R. K. & Roy, S. (1982) : Stochastic Space-time and the con-
cept of potential in classical and Quantum Mechsnics. Rev. D.

#1. Roy Cboudhuri, R. K. & Khan, T.. . (1981) : Parametric [nstabilities in ran-
domly inhomogeneous plasma. J. Phys. A 14, 2121.
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Roy Choudhuri, R. K. (1982) » Mass dependeuce. of Schrodinger wave function
for an exponential polentis). J: Math. Phys.

B. Applied Statistics Surveys and Compuling

Chaudhnri, Arijit (1982) : On the relative efliciencies of several strategies for esti-
mating a finite population mean (joirtly with Arun Kumar Adhikari) to appear
in J. Ind. Soc. Agri. Stat..

— —(1982) + On unbiased product—Llype eslimators (jointly with R. Arnab)
to appear in J. Ind. Soc. Agri. Stat.

Chakravorti, S. R. : On some optimum invariant lests for intra-cless structured
covariance matrix against circular symmelry ~Caradian Journal of Statistics,
jointly with Clement, B., Sinha, B. and Giri, N.

Maitra, Tares : A monograph entitled ‘Expansion of Employment Through
Local Hesource Mobilisation : A Study of a Cluster of Villages in West Beogal,
India. The monograph is being published by ILO Asian Regional Team for
Employment Promotion and is now in press.

Mukherjes, Biswa Nath (1982) : Measures of Multivariate Relationships for the
Uniform Covariance Case. To appear in Behaviormetrika, Macch 12, p. 27.

Adhikari, Basudeb (1980) : Construction and corabinational properties of ortho-
gonal arrays with variable no. of symbols (jointly with Das, P.).—Proc. of
International symposium on combinatorics and Graphthy I.S.I., February.

——(1980) : Construction of Group Divisible rotable designs (jointly with
Panda, .R N.)—Proc. of International symposium on combinatorics and Graphthy
18.1., February.

Mukhopadhyay, Parimal ¢ Estimation of Symmotric functions of a Finite Popu-
lation by Metrika (jointly with V. Padmawar).

Arnab, Raghunath (1980) : On unbinsed variance estimation with various multi-
stage sampling strategies (jointly with Acijit Chandhury)—accepted for publication
in Sankhya, Series A.

Bandyopadhyay, Shibdes : Covariate classification using dependent samplos,
to appeer in the Australian Journal of Slatistics.

Chaudhuri, Arijit 4 ‘A study of the efliciency of Midzuno Ser strategy relative
to ratio and ratio-type estimators under a linear repressions model’ (jointly with
Arun Kumar Adbikari) re-submitled Lo Biometrika following referee’s suggestions.
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—— 1 On non negative variance eslimation in  lkeda-Sen Mlidzuno strategy,
resubmitted lo J, Ind. Soc. Agri. Stal. following releree’s suggestions.

Chaudhuri, Arijit ¢ Oplimality of double sampling stralegies with varying proba-
bility (jointy with Arun Kumar Adbikari) revised and being resubmitted to J.
Stat. Plan. and [nference following referev’s suggostions.

—— : "On double sampling strategies with uniform admissibility and other opli-
mality properties’ (jointly with Arun Kumar Adhikari)—rosubmitted to Metrika
following referce's suggestions.

——: A Nute on oplimal ‘mudel-hased’ sampling strategies elc as in item 11
above—submitled to Australinn J. Stal. revised lollowing referee’s suggestions
and being re-submitled to lhis journal.

Chakravorli, S. R. : Optimum invariant lesls on discriminani coellicient with
additional information—Journal of Stalistical Planning und Inference. (joinily
with N. Giri).

Maitra, Tares : A Reporl Enquiry on the Distribntion of Public Expenditure on
Social Services in \Vest Bengal—for Volume ediled by Prof. T. N. Srinivasan and
Prof. P. K. Bardhan.

Mukherjee, Biswa Nath : Canonical Correlulion in Kducational Research.
—— : Social Cost Benefit Analysis of Agricultural Programmes.
—— : Statistical Syslem in India.

Sen Gupla. Abhijit : On 3ystem Diagnosis in presence of intermitl.n faults—
1EEE Trans. Compulers.

Bhimasankaram, P. : Generalised invorses of malrices with applications in
Statistics.

Adhikary, Basudeb : Construclion of GDSORD Irom 13alanced Block Designs
with variable replications (jointly with R. N. Panda) C.S.A. Bullelin.

——: On Group Divisible Response Surfare GDRS Desings—(jointly with
R. N. Puanda) in JSPL

Mukhopadhyay, Parimal : Estimation vnder two stage random permutalion

models (jointly with V. Padmawar).

Bandyopadhyay, Shibdas : (joinl authoeship) Eifecls of [Ib types and G-6-PO
deliciency on the leight. Weigh! nud Shinfolds ol persons of various nge groups
of three endogamous populalions of Maharustea,
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27. Basy, Tapss : Mathamatical simulation of Glucose, Insulin and Glucogeu Levels

in Human Circulating Blood.

C. Physical and Earth Sciences
CA  Chendsiry

1. Das, T. and Ghoshal, D. N. : Humus dynamics in the arable soils in the ceniral
alluvial plains of West Bengal J. Indian Soc. Agric. Chem.

C.2  Eleclronics

1. Pal, A. : Logic Design using Digilal summation threshold logic gates. Commu-
nicated for publication to Proc. .E.E. U.K.

2. Dattagupta, I., Dattagnpte, R. : Design of an information retrieval system using
associative parallel pracessor. Communicated to /nformation Science.

3. Bhattacharya, B. B., Choudhury, A. K., Gupta, B. : On binary data compression.
Communicated to Proc. 1LE.E.E.

4. ——: On the impossible class of faulty functions in combinational networks,
Communicated to /.J.E.

5. ——(1082) : On solving some unsettled problems of [ault diagnosis in logic
networks. Communicaled for presentation in the 2nd international conference on
software Tech. and Theo. Computer Science, Organiszed by T.L.F.R. Dec.

6. ——(1982) : On the impossible cless of faulty functions in combinational net-
works under stuck at faults. Communicated to [nternational Test Conference to
be held in Philadelphia.

7. Sipha, B. P., Srimani. P. K. : Some studies on the charactsristics polynomial of
a graph. Communicated to the-Tni. J. Sys. Seience.

8. Sinha, B. P., Srimani, P. K. : Some studies on generalion of program test paths.
Communicated to [.E.E.E. Trans. of software Engg.

9. Sinha, B. P., Dallagupta, I., Sen, A : Design of a high speed processor. Commu-
nicated to JEEE conference on VLSI, New: York.

Sinha, B. P. © A new approach to program verification communicated to J.
Comput Elec. Engg.
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C.3 Fluld Mechanies

Dandapat, B. S. and Gupla, A. S. : Global stability of Martmann flow between
two parallel plates—Prac. of the Recent Advances in Applied Math. and Mechanies.

Pal Mazumder. H., Gnha, M. K. and Chakrabarti, B. K. : On the decay of
homogeneous and isotropic turbulence with modified Obukov form of transfer
function, Bull. Cal. Math. Scc.

Tapaswi. P. K. and Bhatlacharyya, P. : An exlended mathemalical model of
transeription snd translation during Embryogenesis, Cybernetica.

Dandapat, B. S. and Gupta, A. 8. :  Thermal inslability in o porous medium with
random viliration— fcta Mechanicq.

C.4 Electronics and Communication Science

Dutta Mopjumder, D.. Parui, S. K., Chandhuri, B. B. (1981) : A Procedure for
Recognition of Connected Handwritten Numerals, /nternational Journal of Syst.
Sei.,

Dutla Majumder, D. and Parui, S. K. (1981) : Symmelry Analysis by Compuler.
Pattern Recognition, Sept.

Dalta, A. K. and Ganguli, N. R. (1981) : Behaviour of Terminal Freyuencies
in CV Combinations, Acoustica, July.

Dutta Majumder. D. and Chaudburi, B. B. : On Membership Evaluation in
Fuzzy Sels, Fuzzy Information and Derision Processes (Book) Ed. M. M. Gupta
and F. Sanchoz, Norih Holland.

Parui, 8. K., Chandhuri, B. B. and Dulta Majumder, D. : Compuler Recognition
of Handwritlen Numerale by Syntactic Method, IEEE. PAMI.

Dutia Majumder, D. and Parui, 8. K. : A procedure Lo estimale Lhe parameters
of a fuzzy membherchip function, Int. J. of Fuzzy Sel and Systems.

Chanda, B.. Chaudhuri, B. B. and Dutta Majumder, D. (1982) : A Restoration
Technique for Biomedical Image Burred due to Delocussing Effect. 1st IEEE
Computer Society Symposium on Medical Imaging and Image Inlerpretation, Berlin.

Chaudhuri, B. B., De, A. K. and Duita Majumder, D : On Fast \Valsh-Hada-
mard ‘Transform, JEEE Trans. on Acoustics, Speech and Singal Processing (reco-
mmunicated with some revision).

Mazumder, S. and Dutta Majumder, D (1982) : Fuzzy sets in Pattern Recogni-
tion, IAPR Cynference on Pattern Recognition, Munich.
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Chaudhuri, B. B., Murthy, C. A. and Dutta Majumder, D. : Bayes’ Error Pro-
bability for noisy and imprecise measurement in Pattern Recoguition. IEEE
Transactions. on Systems, Man and Cybernelics,
Chanda, B., Chaudhuri,.B. B. and Dutta Mejumder, D. : Some Techniques for

Image Enhancement, Edge detection and Smoothing, Journal of Institution of
Electronics and Tele, communicatlion Engineers.

C.5 Geological Studies
Jain, S. L. (with David S. Berman) : A small sauropod dinosaur (Reptilia :
saurschia) braincase from the Upper Cretaceous Lameta Group of Central India.

Annals of the Carnegie Museum of National History, Pittsburgh, U.S.A.

Maulik, . K. and Chaudhuri, A. K. : Trace [ossils from the Triassic red beds
of lhe Gondwana sequence, Prahnita-Godavari valley, South India. Pulzeogeo-
graphy, Palacoclimatology and Pulacoecology.

Sarkar, S. (with S. K. Chanda and A. Bhattacharya) : Compaction in limestones—
a reappraisal. Journal of the Geological Sociely of India.

C.6 Physics

Gupta, A. B. and Ghosh, K. G. (1982) : Tensile Properties of scalp hair in
psorissis.  Indian Journal of Medical Research. April issue.

—— ¢ Tensile properties of human appendix. Journal of India Society of
Engineers.

—— : Tensile Properties of Normal Wuman Skin. Indian Journal of
Dermatology.

—— : Bursting Strength of Hydrocele and Hernial Sacs. The Indian Practitioner.

——(1982) : Hair Disorders : A tensile study. XVI International Congress
of Dermatology, Tokyo, Japan. May 23-28.

D. Biological Sclences
DA Anthropometry and Human Genetics
Basu, A. and Mukhopadhyay, B.(1981) : Physical environmental and socio-
cultural correlates of demographic characteristics among Lhe Sherpas, an indi-
genous high altitude populalion of the eastern Hiralayas. Archivosdel Instituto
de Biologia Andigna (Lima) (in press).
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Bbarati, P., Dey, B., Banerjee, S. K., Roy, M., Majumder, P. P., Ghosh, A. K.
and Gupta, R. (1982) : Blood groups and serum protein polymorphisms in two
communities of coastal Midnapore district, West Bengal. Journal of the Indian
Anthropological Soclety (Calcutta) (in press).

Bbhaltacharya, S. K., Mukhopadhyay, J. and Basu, A. (1981) : The nutritive value
of chang, the indigenous miilet beor of the Sherpas. Journal of Applled Nutrition
(in press).

Mukhopadhyay, B. (1982) -: Selection intensity in the Lepchns of Kalimpong,
West Bengal. Current Anthropelogy (Chicago) (in press).

Gupla, R., Das, S. K., Mejumder, P. P., Roy, M., Banerjee. S. K., Dey, R., Ghosh,
A. K. and Basu, A.(1982) : The Sherpas of eastern IHimalaya : A study on
genetic polymorphism. Human Heredily (Basel) (in press).

Das. S. K., Majumder. P. P. and Basu, A.(19%1) : Demography and demo-
graphical genelics of two isolated mountain villages of northern Sikkim, Eastern
Himalaya. Ms.

Mukherjee, B. N., Roychowdhury, A. K., Kate, S. L. and Blake, N. M. : Red
Cell Enzyme Polymorphism : Gene Diflerentiation in three populations of
Maharashtra, India American Journal of Physical Anthropology.

Reddy, A. P. and Mukherjee, B. N. : Gene Diversity Among Lhe Tribes of South
and Weslern [ndia : Distance Analysis in Ten Tribal groups. Collogium
Anthropologicum, Yugoslavia.

Mukherjee, R. N. and Das, S. R. : Haptoglobins : Genetics and Variation in
Indian Ponulations. Indian Journal of Physical Anthropology and Human
Genelics.

Roddy. A. P.. Mukherjee, B. N. and Ramachandriah, 1. : Genetic study of a
Nomadic Tribe Kuruvikkarans of Andhra Pradesh, India. Jowrnal of Indian
Anthropological Society.

Mukherjee, B. N., Malhotra, K. C., Pakrasi, K. B., Bandopadhyay, S. and Kats,
S. L. : Efects of H0 Types and G-6-PD Deficiency on the Height, Weight and
skinfolds of persons of various age groups of Three Ednogaraous populations of
Maharashtra. Anthropologische Anzieger, W. Germany.

Papiha, S. P. S., Mukherjee, B. N., Chahal, S. M. S, Malhotra, K. C. and Roberls,
D. F. : Genetic Heterogienity and population struclure in North West India.
Annals of Human Biology, London.
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Reddy, A. P., Mukherjee, B. N., Das, S. K. Malhotra, K. C. and Ramachandriah,
T. : A serological and biochemical study among the coastal and plateau Yanadis.
A tribal population of Andhra Pradesh. (HOMO) W. Germany.

Joshi, S. H., Boxi, A. J., Mukherjes, B. N., Malhotra, K. C. and Kate, S. L. :
Incidence of Hepatitis B (Australia) Antigen Among three communities in M alarial
Waeslern M aharashtra, India. Human Heredity Denmark.

Mukherjes, B. N. and Reddy, A. P. : Widespread distribution of LDH variants
in various Ethnic groups of India. Indian Journal of Physical Anthropology and
Human Genelics.

Mukherjes, B. N.: Biochemical Genetic studies in the Tribal population of
India : Tts relevance with the planning of Health strategies. Proceedings of Tribal
Welfare session of VIII Annual Conference of Indian Society of Human Genelics.

Mukherjee, B. N., Malhotra, K. C., Rajkumar Das, Bandyopadhyay, S. and
Kate, S. L. (1982) : Spatial and sacial variation in sicklecell trait, G-6 PD defi-
ciency and Malarial incidence iu North Maharashtra. A preliminary report.—
Proceedings of the conference of Human Genetics and Adaptation ; Golden Jubilee,
Indian Statistical Institute.

Kate, S. L., Phadke, M. A., Sainani G. S. and Mukherjes, B. N. (1982) : Study of
enzyme plasma cholinesterase variants amongst differnt population groups
of Mahorashtra, India.—Proceedings of the conference on Human Genetics and
adaptation ; Golden Jubilee, Indian Statistical Institute.

Malhotra, K. C. (with others) : Genelic heteregeneity and population structure
in north west India. Ann. Hum. Biol., UK.

Malhotra, K. C. (with Rao, D. C.) : Path analysis of total palmar pattern ridge
counts. Am.J. Thys. Anthrop.

Malhotra, X. C. (with Karmakar, B.) : The correlation between TFRC,
TPPRC and TMPRC. /nd. J. Phys. Antkrop. and Hum. Genet.

Malhotra, K. C. (with Karmakar, B) : Diversity in hypothenar triradii-in Indian
population. [Ind. J. Phys. Anthrop. and Hum. Genet.

Malhotra, K. C. (with Chakraborty, R) : Dermatoglyphics and genetic distance :
A comparative study of variability between population. J. Ird. Anthrop. Soc.

Malhotra, K. C. : Future of nomadic peoples in India. State of Environment
tn India.

Malhotra, K. C. (with Karmakar, B.) : Diversity in TPPRC among some
Indian population. J. Ind. Apthrop. Soc.
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Malhotra, K. C. (Vijaya Kumar, M) : Inbreeding and marriage distance among
the Negroid Siddis. Current Anthropology.

Pakrasi, Kenti, (with Basumallick, T. Chowdhury S. and Chakraborty M.)
The Mentally Handicapped children of Eastern India : A Biosoclal study (HOMO)

(W. Germany).

Pakrasi, Kanti : Population and social development in Assem : A Discussion,
Bulletin of Univ. Dept. of Anthropology, Dibrugarh.

Pakraci, Kanti : National Integration and Development : An Arthropological
Perspective (The Proceedings of the Indian Academy of Soclial Sciences, Eastern
Regional Centre) Calcutta.

Pakrasi, Kanti and Karmskar, B. : On some Aspects of Marital Disselution in
India (Journal of the Ind. Suciety, Calcutta).

Pakrasi, Kanti and Dasgupta, P. : A study on population composition of the
Kaoras (Bulletin of the Cultural Research Institute, Gout. of W. Bengal).

D.2 Biochemistry

Mukherjee, J. J. and Pal, P. R. : Distribution of alkaline pyrophosphatese in
leaves of different family of plants and portial characterization from Amarantus
blitum L., Agri. Biol. Chem.

D3 Crop Science

Ghosh, M. (1982) : Vessel elements in roots of young palms. Principes, J. Palm
Soc. (US.A)).

Ghosh, 8. S., De, S. K. & Davis, T. A.(1982) : Developmental morphology of
juvenile palms of four species of Phoeniz. Bulletin of Botanical Survey of India
(Government of India).

E. Social Sciences
EA  Demography

Chakraborty, B. : Demographic effect consequent upon change in the age
patterns of marriage : An Indian example Genus, Italy).

—— Determinants of child aducation in India (Centre for Research in Rural
& Industrial Development, India).

- Diflerential Mortality in Indian States : Result of environmental and
associated factors, Rural Demography, Dacca, Bangladesh.
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Ghosal, A. K. : Fertility differential between two major communities in West
Bengal—An appraisal (Journal of Family Welfare, Bombay).

Guha Roy, S. : Developing model schedules for female proportions single in
Indls, Asian and Pacific Census Forum, Hawaii.

6.—— : Population projections for India, Demography India, Delhi.

Malaker, C. R. : Evaluation of widowhood date in Tndian census—A Ufe table
investigation (Genus, Italy).

. —— : Model life table systems and their uses to Indian mortality data (4sian
and Pacifle Census Forum, Hawaii).

—— : On specification of marriage curves in India, (Sankhya, Cslcutta).

E2 E ies, E ics and Pl

Dutta, B. (with Barbara, S.) : Implementability in a protective equilibrium ;
Journal of Mathematical Economics.

. Dutta, B, : Further results on voting with veto. Strategy and Social Choice,
North-Holland, edited by B. K. Pattanaik and M. Salles.

E.3 Economic Analysis Unit (Bangolore Centre)

¢4

Iyengar, N. 8. and Sudarshan, P. :, On a method of classifying regions from multi-
variate data. Forthcoming Economic and Political Weekly.

Sudarshan, P. (1981) : A note on inter-temporal differentials in Andhra Pradesh’s
development. To appear in Jourral of Income and Wealth, 5,

E.4 National Income Research
Roy, Bina : Trends in shering the gains productivily in India over the post-

depend period, pled for publication in the V. B. Singh Commemo-
rative Volume'' to be published by the Indian Labour Economic Soclety.

Roy, Biswanath : Disparities in size distribution of wage income in some
consumer goods industries in India, accepted for publication in the Socialist
Perspective.

Mazumder, Krishna : Wage share in a Developing Economy with special refe-
rence to India, sent for publication’ Lo Indian Economic Journal.
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—— : Indian Economy : Tendency towards or away from Duality—Sent for
blication to “Arthavij

—— : Relationships between labour force structure and degree of urbanization
in India. Sent for publication to Demography India.

E.5 Pre-Census Population Studies

Deb Roy, Rama : An Outline Survey of Some Aspects of Technology in India
1750-1900. Indian Journal of Histury of Science.

Chattopadhyay, Kunal : Transler of technology—its relevance in less developed
countries with special reference to India.

Bhattacharya, Durgaprasad (with Deb Roy, Rama) : An Evaluation of Land
Reforms in West Dengal. Final Report. Submitted lo the Land Reforma
Commissioner, West Bengal.

E.6 Psychometric Research und Service

Chatterji. S. and Mukhbe:jee, M. (1982) : Relation of intelligence to neuroticism
among school going children. International Journal of Psychology, March.

—— (1982) : Accuracy of sell assessment and ils relation with some psycholo-
gical and biographical factors. New Zealand Psychology, February.

—— (1982) : Selection of Trainee Pilots through objective tests techniques.
Productivity, March.

Ghosh, Anajli (1981) : Biographical correlates ol high achievement in aptitude
tests—Manas, New Delhi, July.

E.7 Sociological Research

Chattopadhyay, M. : Changes in cropping pattern in some regions of India,
Indian Journal of Agricultural Economics, Bombay.

—— : Labour and modes of production, Society and Change (Calcutta).

—— : Tronsformations of labour use in Indian agriculture, Cambridge Journal
of Economics (England).

Chékrabarti, P. : Some aspecls of ‘complex’ families in Calculta, Journal of
Comparative Family Studies, Canada.

——: lmpact of socio-economic change : A religions complex, Journal of
Social Research, Lucknow.
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—— : Boms ts of h hold . iestion and family str in Cal

P B

Eastern Anthropologist, Lucknow.

Ghosh, T.N. : A note on the atudy of the incidences of registry marriages and the
impact of legislation in West Bengal, Law Quarterly Journal, West Bengal.

Mukherjes, P. N. & Chattopadhyay, M. : Agrarian structure, proletariani-
zation and social mobilization., Sociological Bulletin, Pune.

. Mukherjee, P. N.: Sarvodaya after Gandhi : Contradicti and echange,
Lokayan, Delhi.

F. Statistical Quality Control

Sengupta, S. & Majumdar, A. : Somse considerations of Dodge & Roming .Aocep-
tance Sampling Plan under Inspection Error. Submitted for publication in
Sankhya.

Ramamurthy, K. G. & Jaiswal, N. K. : A two dissimilar Unit Cold Stand by
System with allowed down time. ‘Microelectronics & Reliability, UK.

Narayana, V. : Product liability challenge to quality. Submitted for publication
in the OR Journal.

. Ghosh, D. T.: A Note on Control by Gauging. Submitted for Publication,
Journal of Quality Technology, USA.

Pandey, R. J. : Bayesian Three-decision Sampling Plans by attributes for triple

binomial and beta prior distribution. Submitted for Publication, ‘Techno-
metrics’.

G. Library, Docamentation and Information Sciences
1. Library

Basak, Nanda Dulal & Des, Binod Bihari :Standing order procedure, ILA
Bull.

2. Documentation Research and Training Centre

. Bhattacharyya, G. : Specialization in professional topics : Library amd infor-
mation science (Sent jor publication in l}w TASLIC Bulletin).

Ravichandra Rao, I. K. (1983) : Document and user distributions (Submitted
to Library Science with a slant to documentation. Murch isaue).
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3 Duvadason, F. J. : Postulate-based permuted subject indexing (POPSI)
1 as a'meta | ge for computer aided generation of information retrieval
us (International Forum on Information and Documentation).

b

5.3 PAPERS READ AT CONFERENCES AND OR TO BE
PUBLISHED IN CONFERENCE PROCEEDINGS

A. Physical and Earth Science
AA  Chemistry

1 Das, T. and Ghoshal, D. N. (1981) : Forms of Organic Matter in the soils of
Himalayan and Sub-Himalayan West Bengal. 14th Convention of the Indian
Socisty of Agricultural Chemists held at Junagadh, November 11-13.

A.2 Electronics

1. Sinha, B. P., Heyderhafl, P., Homes, G.: Tmplementation of x25 on the micro-
computer system EUMEL for connection to public communication network,
presented in the Golden Jubilee Conference on Advances in Information Science
and Technology, 1.S.1. Calcutta.

2. Dattagupta, J., Pal. A,, Basu, S. and Sen, K. : Microprocessor based EFROM
Programmer, presented in the Golden Jubilee Conference on Advance in Informa-
tion Science and Technology, 1.5.1. Calcutta.

A.3 Electronics and Communication Science

1. Dasgupta, S., Mazumder, S., Biswas, S. N. and Dutta Majumder, D. (1981) :
Some Microprocessors and Array Processors—A Review, Symp. on Microproce-
ssors, LIEITE 21-22. May.

2 Chanda, M., Das, J. and Dutta Majumder, D (198f) : Microprocessor-based
Non-Fading Patient Monitoring, Symp. on Microprocessors, IETE, 21-22 M ay.

3 Mazumder, S., Biswas, S. N., and Dutta Majumder, D. (1981) : Personal Com-
puter with Fuzzy Instructions, Symp. on Microprocessors, IETE, 21-22 May.

4, Chowdhury, F. B. and Dutta Majumder, D. (1981) : An onboard EPROM
Programmer for the S.D.K. 85, Symp. on Microprocessors, IETE, 21-22 May.
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Dutta Majumder, D. (1981) : Sine Aspects of Fuzzy Set Theory and Applications,
International Symposium on Algebra and its Applications, IIT, Delhi, Dec.

Dutta Majumder, D. and Dasgupta, S. (1981) : A Study of Some Applications
of Partitioned Adaptive Filters to Signal Processing, nt. Conf. Comm. Circultry
and Systems, J. U. December

Dutta Majumder, D. and Bhowmick, B. (1981) : Methodology for Formant
Extraction in Speech Signal; /nt. Conf. Comm. Circuitry and Syst. ICCCS-81,
J. U., Calcutta, Dec.

Dutta Majumder, D. (1981) : Digital Data Network and Computer Communi-
cation in Developing Countries, (Invited paper), Int. Conf. Comm. Circuitry and
Syst. ICCCS-81, J.U. Dec.

Dutta Majumder, D. and Dasgupta, S. (1982) : An Error Bound for Feature
Selection with Discrele Cosine Transform, Int. Conf. on Advances in Information
Sciences and Technology, Indian Stalistical Institute, Calcutta, 11-14, Jan.

Dutte Majumder, D. (1982) : Trends in Computer Communication System,
Int. Conf. on Advances in Information Sc. and Tech. Indian Statistical Institute,
Calcutta, 11-14, Jan.

Dutta Majumder, D. (1982) : Fuzzy Mathematics and its Application, (Invited
paper), 9th CASAM-CU National Research Symposium, Department of Applied
Mathematics, Calcuita, 25-26, Macch.

Ganguli, N. R. and Datta, A. K. (1982) : Acoustic properties of speech sounds
in relation to ASR, Int. Conf. on Advances in Information Sciences and Technology,
Indian Statistical Institute, Calcutta, 11-14, Jan.

Ganguli, N. R., Mookherjes, B.,, Dutta Majimder, D., Nagchowdhury, D.,
Banerjes, B. and Nagchowdbury, B. D. : (1982) : Acoustic characteristics of
vowels song in Hindusthani Music, Int. Conf. on Adv. in Inform. Sc. and Tech.,
1SI, Calcatta, 11-14, Jan.

Ganguli, N. R., Datta, A. K. and Kundu, R. (1982) : Recognition of plosive
consonants using off-glide Lransition, Int. Conf. on Adv. in Inform. Sc. and Tech.,
18], Calcutta, 14-14, Jan.

Biswas, S. N., Bhowmick, B, and Dutta Majumder, D. (1982) : ‘Some studies on
Important Methodologies of Formant Extraction for ASR’, Int. Conf. on Adv.
tn Inform Sec. and Tech., 18], Caleulta, 11-14, Jan.
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Chanda. B., Cbaudhuri, B, B. and Dutla Majumder, D. (1982) : Some Techniques
for Imege Enhancement, Edge Delection and Smoothing, Ins. Conf. on Adv. in
Inform. Se. and Tech. 181, Calcutta, 11-14. Jan.

De, A. K., Kundu, R., Das, I. and Dulta Majumder, D. (1982) : Computer
Interpretation of some Diseases Classes for ECG Signals. Int. Conf. on Adv. in
Inform, Sc. and Tech. 1S1, Calcutta, 11-14. Jan.

Murthy, C. A., Chaudhuri, B. B. and Dutta Majumder, D. (1982) : Some Studies
on the Effect of Noisy Measurements on the probability of Mis classification Using
Bayes' Rule’, Int. Conf. on Adv. in Inform. Sc. and Tech., 18], Caleutta, 11-14. Jon.

Chanda, M., Deb, N., Das, J. and Dutta Majumder, D. (1982) : Noises Reduction
in ECG Signals, Int. Conf. on Adv. in Inform, Se. ard Tech., 18I, Cal., 11-14. Jan.

Mazumdar, S. and Dutla Majumder, D. (1982) : Fuzzy set in pattern recogni-
tion and image analysis, /nt. Cont. on Adv. in Inform. Sc. and Tech., 1S[, Calcutta,
11-14. Jan.

Chanda, B., Chaudhuri, B. B. and Dutta Majujder, D. (1984) : A neighbour
weighting algorithm for image smoothing, International Conference on Commu-
nication Circuitry and Systems, Jadavpur University., Dec.

Kundu, S. L. (1981) : Algorithms for Multilinear data compression, Int. Corf.
on Comm. Circuitry and Syst. J. U., Dec.

Kundu, S. L. and Banerjes, S. (1981) : Random Matrix Method for optimum
coding in a characler transmasion system, Inlernational conference on communi-
cation circuitry and systems, Jadavpur University,. Dec.

Dutta Majumder, D. : Tools and techniques for pattern recognition (Invited
paper), CSI-82, Madras.

Dutta Majumder, D. : Trends in computer communication and distributed
data base, (Invited paper), IETE National Convention, New Delhi.

A4 Geological Studies
Jain, S. L. (1981) : New material of Upper Cretaceous fishes from Central India.
41st Annual Meeting of the Society of Veriebrate Paleontology, Ann Arbor,
Michigan (USA), 28-31., Oct.
A5 Physics

Gupta, A. B. (1982) : Tensile Properties of Normal Human Skin. Xth National
Conference of Dermatologisis at Hyderabad, January 3-G.
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B. Biological Sciances
B.A  Anthropometry & Human Genstics

Basu, A., Gupts, R., Mitra, P., Dewanji, A. and Sinha, A. (1882) : Variations
in restng blood pressures among Sherpas of the eastern Himalaya (Presented at
the ISI Goldan Jubllee Conference on Human Genetles and Adaplalion, Calcutta,
4-5 Fabruary.

Mazumder, P. P., Mitra, P, Bhattacharya, 8. K. and Basu, A. (1982) : Plerygium :
Livelihood analysis of four Sherpa pedigrees (Presented at the ISI Golden Jubilee
Conference on Human Genetics and Adaptation, Calcutta, 1-5 February.

Basu, A., Bharati, P., Mukhopadhyay, B. and Gupta, R. (1981) : Ferlility dec-
line and difference in less developed countries : An anthropological microstudy
of some communities of \West Bengal, India and upper khumbu, Nepal,(Revisad
version of a paper presented at the [UAES Inter Congress, Amsterdam, April.

Malbotra, K. C. (with Karmakar, B and Vijayakumar, M.) (1981) : Genelics
of palmar pattern ridge counts. IUAES /nter Congress, Amslerdam, April.

Mathotra, K. C. (with Karmakar, B. and Vijayakumar, M.) (1981) : Pro-
gress in genetics of palmar pattern ridge counts in man [Inf. Sympesium on
Dermatoglyphic Methodology, Athens, Sept.

Malhotra, K. C. (1981) : Hypothenar triradii in primates : Some methodological
and evolutionary implications. Int. Symp. on Dermatoglyphic Methodology,
Athens, Sept.

Malhotra, K. C. (with Vijayakumar, M.) (1981) : Inbreeding and marriage dis-
tance among the Siddis of North Kanara Ind. Soc. Hum  Genet., Pune, Nov.

Malhotra, K. C. (with Karmakar, B.) (1981) : Diversity in palmar patlern ridgs
counts in Man, Ind. Soc. Hum. Geret., Pune, November.

Malbotra, K. C. (with Vijayakumar, M. and Karmakar, B.) (1981) : Methodo-
logy for counting sole pattern ridge counts in Man. Ind. Soc. Hum. Genel., Pune,
Nov.

Malhotra, K. C. (with others) : A serological and biochemical Genetic study
among the coastal and plateau Yanadis : A Tribal population of Andhra Pradesh.

Malhotra, K. C. (with Karmakar, B. and Vijayakumar, M.) (1982) : Frequency
distribution of TMPRC and the relationship between TMPRC, TFRC and
TPPRC Conference on Human Genstics and Adaplation, ISI, Caleulta, Feb.
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14,

Malhotra, K. C. (with Vijayakumar, M., Karmakar, B and Banerjee, D.) (1982) :
Gonetics of Sole pattern ridge counts and correlation betwesn ridge counts on
different sole configurational areas. Conference on Human Genetics and Adapla-
tion, ISI, Calcutia, Feb.

Malhotra, K. C. (with others) (1982) : Spatial and social variation in sickle-
cell trait, G-6-I'D deficiency and Malarial incidence in north Maharashira. A
preliminary report. Conlerence on Human Genelics and Adaptation, 151, Calcutta,
Feb.

Malhotra, K. C. (with Gadgil, M.) (1982) : Questioning Bedthi Hydel Project :
An experiment in peoples parlicipalion. Symposium on Action Research for local
level Interventions. Ind. Inst. of Pub. Admn., New Delhi, March.

B.2 Crop Science

Davis, T. A. and Ghosh, S. S. (1981) : Phyllody of palm spadices and fowers.
All India Symposinm on “Normal and palhological structure and developmenl of
Economic palms™ held al Sardar Patel Universily, Vallabh Vidyanagar, Gujarat,
during 2-5 November.

Ghose, M. (1981) : The analomy of roots in young palms. J. Ind. Bol. Soc.
60 : 43. Abs. Suppl. Presented at the /V AU Indian Botanical Conference held al
Calicut.

——{1982) : On the anatomy of the stems of seedling palms. Pub. 69th Ind.
Science Cong. held al Mysore. Abs. No. 163 p. 76.

B.3 Biochemistry

Mazumder. . I, Alilra. I., Bhattacharya, S. K. & Basu, A. (1982) : Dlerygium :
Likelihood Analysis of Four Sherpa pedigress. DPresented at the Golden Jubilee
Conference ‘On Human Genelics and Adaptation’, 151, Calcutta Feb. 1-5.

C. Social Sciences

CA  Demography

Chakraborty, B.(1982) : Pewmale educalion, female labour force participation
and ferlility : An interactive casual model approach, paper read at the Sixty-
ninth Session of the Indian Science Congress Association, 3 to 8 January, 1982,
Universily of Mysore, Mysore, (Proceedings of the Sixty ninth Session of the Indian
Science Congress Associalion, University of Mysore, 1982).

Ghousul, A. K. (1982) : Population control paloning in the Indian perspoclive,
paper read at the seminar on Population Control Planning, 26th March, 1982,
Social Science Division, Indian Stalistical Institute, Calculta, (Proceedings of the
Seminar ont Populution Conirol Planning, Social Science Division, Indian Statistical
Institute, Calcutla, 1982).
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3. Guha Roy, S.(1981) : Demography of sterilization, Indian experieace, paper
read at the General Conference of the IUSSP, 9-16 December, 1981, Manila,
(Proceedings of the General Conference of IUSSP, Manila, 1981).

4. Malakar, C. R.(1981) : Population projections of the less developed regions :
1980-2000, paper read at the General Conference of the TUSSP, 9-16 December,
1981, Manile, (Proceedings of the General Conference of IUSSP, Manila, 1981).

5. —~—(1981) : On specification of marriage curves in India, paper read at Lhe

Data Analysis and Statistical Computing Session of the Indian Statistical Institute
Golden Jubilee Celebration Conference, Calcutta, 168-19 December, 1981, (Procee-
dings of the Indiar Statistical Institute Golden Jubllee Celebration, Calcutta, 1981).

6. Saha, A. K. (1982) : Family welfare planning in rural Bengal, paper read at the
Seminar on Population Control Planning, 26th March, 1982, Social Science
Division, Indian Statistical Institute, Calcutta, (Proceedings of the Seminar on
Population Control Planning, Social Science Division, Indian Statistical Inslitule,

Calcutla).

7. Sarkar, B. N.(1981) : Failure of developmental efforts in creating better ocial
order, paper read at the Symposium on Social Perspective of Developmenl of
Science and Technology in India, 25-29 September, 1981, Indian Academy of
Social Sciences, Allahabad, (Proceedings of the Symposium on Social Perspective
Development of Science and Technology in India, University of Kanpur).

8. Sarkar, B. N.(1981) : Evalualion of national integration efforts, paper read
at the Seminar on National Integration and Development, 10th September, 1981,
organised jointly by the Eastern Regional Centre of the Indian Academy of Social
Sciences and NCC Club House, Calcutta, (Proceedings of the Seminar on National
Integration and Development, NCC Club House, Calculta).

9. ——(1982) : Lileracy development among females in family life in rural areas of
districts away from Calculta, paper read at the Sixty ninth Session of the Indian
Science Congress Association, 3 to 8 January, 1982, University of M ysore, M ysote,
(Proceedings of the Sizty ninth Session of the Indian Science Congress Association,
University of Mysore).

10. —— (1982) :Studies on migration from rural areas of Bengal, paper read at the
National Symposium on Problems of Labour Migration and Regional Deve-
lopment in India, 1-3 February, 1982, Deparument of Geography, Viswa Bharati,
Santiniketan, (Proceedings of the Symposium on Problems of Labour Migration
and Regional Development in India, Visva Bharati University).

11. ——(1982) : Population control planning, backgrund paper read at Lhe
Seminar on Population Control Planning, 26 March, 1982, Social Science Divi-
sion, Indian Statistical Inslivle, (Proceedings of the Seminar on Population
Control Planning, Social Science Division, Indian Statistical Institule, Calculia).
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C.2 National Income Research

Datta, Pransti (with Roy, Bina) (1981-82) : Estimation of the stock of some
consumer durable goods in India in 1980, TECH. Report No. NIRU/4/81. Resd
at the 13th Biennial conference of the Indian Association for Research in National
Income and Wealth held at Bhubaneswar —(Dac.-January).

Datta, Pranati (with Roy, Bina) (1981) : Sharing Lhe gains in productivity in
India, submitled to the Annual Conference of the Indian Labour Economic Society
held at Jamshedpur in Oclober.

Datta, Pranati (1981-82 ) : An estimale of the value slocks of consumer dur-
ables in India in March 1979, TECH. Report No. NIRU/7/81. Submitted to
the 13th Biennial Conference of the Indian Association for Research in National
Income and Wealth held at Bhubaneswar —Dec.-January 1981-82.

Datta, Pranati {(with Chattopadhyaya, K.} (1981) : Infrastructure development and
regional imbalances in India, published in the proceedings of the Annual Con-
ference of the Bangiya Arthaniti Parishad.

Mazumder, Krishna (with Bhattacharya, B.) (1981) : An Inter Class Time Series
Analysis in sharing gains in productivity of manufacturing industries —Co-
authored with Dr. Biswa N. Bhattacharyay (ERU). Accepted for the conference
of the Indian Socisly of Labour Economics held at Jamshedpur-Oct. 1981 and
published in the conference volume of the Indian Labour Journal.

—— (with Bhallacharya, B.) (1984) : Changes in struclure of the urbanization
of big cities in India —Inter-sectoral comparative Analysis co-authored with Dr.
Biswa N. Bhattacharyay (ERU). Read at the confrerence on urbanization held
at the Department of Economics, Calcutta University-Nov.

——(1981) : Measurement of the Degree of urbanization —with special refe-
rence to Indian States. Read at the Conference on urbanization held at the Depart-
ment of Economics, Calcutta Universily-Nov.

M ajumder, Krishna (1981-82) : Inter-State variations in the purchasing power
of rupee. Read at the 13th Biennial Conference of the Indian Association for
Research in National Income and Wealth held at Bhubaneswar-Dec.-Jan. 1981-82.

Mukherjee, M. (wilh Saha, S.) (1981-82) : Reliability of National Income and
Allied Estimates, presented al the 131 General Conference of the JARNIW held
at Bhubaneswar (luring Dec.-Jan, 1981-82.

Mukherjee, M. with Roy, Bina, Saha, S.(1981-82) : On consistent inter-
stale comparison of purchasing power of rupee in rural India, Tech, Report No.
NIRU/5/81 Submilted at the 13tk Biennial Conference of the Indian Association for
Research in National Income and Wealth held at Bhubaneswar Dec.-Jan, 1981-82.
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—— (1981.82) : Certoin observalions on the share of cash expendilure in total
consumption hy states, Tech. Report No. NIRU/6/81. Submitled to the 13th
Biennial Conference of the Indian Association for Research in National Income and
Weaith held at Bhubaneswar-Dec.-Jan, 1981-82.

Roy, Bina (with Mukherjee, M. and Saha, S.) (1981-82) : On consistent inler-
state comparison of purchasing powar of rupee in rural India, Tech. Report Na.
NIRU/5/81. Submitted to Lhe 13th JARNIW Conference held at Bhubaneswar-
Dec.-Jan, 1981-82.

—— (1981-82) : Certain observalions on ihe share of cash expenditure in total
consumption by stales, Tech. Report No. NIRU/6/81. Submitted to the 13tk
TARNIW Conference held at Bhubaneswar—Dec.—January.

Roy, Bina (with Datta, Pranati) (1981) : Sharing the gains in productivity in
India, snbmitled to the Annual Conference of the Indian Labour Economic Society
held at Jamshedpur in October.

Roy, Bina (with Datla, Pranati) (1981-82) : Estimatinn of the stock of some consu-
mer durable goods in India in 1980. Tech. Report No. NIRU/4/81. Submitied
to the 13th General Conference of the IARNIW held at Bhubaneswar during
Dec. Jan.

Saba, S. (with M. Mulherjee) : Reliability of National Income Alliedt Estimales,
Tech. Report No. NIRU /3/81.

Saha. S. (with Mukherjee, M. and Roy, B.) (1981-82) : On consistent inter-
state comparison of purchasing power of rupee in rural India, Tech Report No.
NIRU/5/81. Submitied to the 13th General Conference of the IARNIW held at
Bhubaneswar during Dec.—Jan.

Saha. S (with Mukherjee, M and Roy Bina) {(1981.82) : Certain observations
on the shara of cash expenditure in lotnl consumption by stales, Tech. Report No.
NIRU/6/81. Submitted Lo the 13th. General Conference of the IARNIW held at
Bhnbaneswar during Dec.—Jan.

C.3 Pre-Census Population Studies

Bhattacharya, Durgaprasad (with Deb Roy, Rama) (1981) : On records of
Village Seltlements under Regulation VIl of 1922. 47tk Session of the Indian Histo-
rical Records Commission. Delhi, 191h-20th M ay.

Bhaltacharya, Durgaprasad (with Bhattacharya, Archana) (1981) : Glimpses on
Historical Records relating to Calcutta, 1750-1800. 47tk Session of the Indian
Historical Records Lommission. Delhi, 19th-20th May.

Chattopadhyay, Kunal (with Dalta, Pranati) (1982) : Infra-structure Dovelop-
ment and Regional [mbalances in India. 2nd Annual Conference of the Bangiya
Arthanill Parishad, Calcutta, 6th-7th February.
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Bhattucharya, Durgaprasad (1982) : Evaluation of Land Reforms in Waest
Bengal—a Historical Perspeclive. Seminar on Land Reforms in Wast Bengal.
Asiatic Society, Calculta, 26-27 March.

C.4  Sociological Research

Chattopadhyay, K. (1981) :  On the problems of Lribut adjustment jointly spon-
sored by the ‘Cullural Research Institule’ and ‘Administrative Training Institule’,
Governmen! of West Bengal, nt Administralive Training [nstitute, Calcutta, during
7-22 December.

Chakrabarti, [>. (1981) : Socinl dimension of municipal lown : A case sindy of
pilgrim town, Tarakeswar, in Lhe confrence ‘Towns and municipal derelopment’
dvring 20. 10 22, Nov. al the Cenlre for Urban Studies, Calcutla Uaniversity.

Mukherjee, P. N.: “Sarvodaya afler Gandhi: Contradiction and change”,
held under the ouspices of Lokayan, Centre for Daveloping Societies, Delhi.

—~— : Delivered a series of lhree leclures at the Department of Sociology,
Madras Kumraj University. They were on :

(i) "Social movement and social change”,
(i) '“The peasant revolt in Naxalbari”,
(i) “Sarvodaya after Gandhi: Cenlradiction and change®,

. Documentation Research and Training Centre

Bhattacharyya, G (1981) : Essence of POPSI. (Course material prepared for
the Training Course in Indexing, sponsored by DESIDOC (New Delhi) and held
in Rangalore during G-16 May). (Later published ns a DRTC Report—1981 : 1).

——(1981) : Compuler readable data bases and the future of information
services. (P’aper presented at Lthe Seminar on Enlering the Information Age orga-
nized by the U.S. Inlernational Communicalion Agency, Madras, and held in
Bangalore during 3-4 June. (Laler published as item 1.)

——(1981) : Inlernational cooperalive information program and syslems.
(Course material prepared for the Summer School for Teachers of Library and
Information Sci , joinlly sy ed by the Indian Society for Technical Eda-
calion, Government of Karnataka, during 1-13 lune).

—— : Information system designing. (Course material for the coourse men-
tioned in item 3.

—— (1981) : Subject indexing language : lts theory and practice. (DRTC
Refresher Seminar—13, Paper BA).

"
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——(1981) + Resource mobilization and information processing : Role of
standardization of bibliographic description. (Paper presentod at the Workshop
on "“Meeting the Users’ Needs”, organized by ICRISAT, Hyderabad on 31
October.

—— (1981) : POPSI : A system for depth indexing. (Paper presented at the
National Seminar on Library and Information Services in R/D Organizalions,
orgonised by the Indian Institute of Chemical Biology, Calcutta, and held on
26-27 November.

——(1982) Collection development and document circulation in the light of
Ranganathan's Five Laws. (Inaugural address delivored ot the DRTC Annual
Seminar—19, 1-5 March.

——(1982) : Systems-approach and secondary communication. (Paper pre-
sented at the Seminar on Librury and Communication. organized joinily by the
Osmania University and the British Council, and helit in Hyderabad during
19-21 March.

Gopinath, M. A, (1981) : Analytico-synihetic classification : Its theory and
practice. (DRTC Refrasher Seminar 13. New developmenis in library and infor-
mation science in Indie : Bibliometrics, subject indexing languages and classi-
hication. Paper CA).

Gopinath, M. A. (1981) : Technijues of data compilalions in science and techno-
logy. [IASLIC conference 13, Wallair. Symposium 1 : On Data handling for
science and technology.

——(1982) : Collection development and usage : An analytical approach
(with 1L.K Ravichandra Rao). (DRTC Annual Seminar 19. Collection Develop-
ment and Document Circulation. 1982. Paper AA.)

——(1982) : Financial norms for collection devclopment in libraries. (DRTC
Annuval Seminar 19. Collection Development and Document circulation. 1962
Paper AW).

——(1982) : Evolution of the analytico-synthetic structures of colon classi-
fication for chemical sciences.  Paper presented to the American Chemical Society
Symposium on Chemical Information al Las Vegas (Nevada, USA). 28-31 March.

Ravichandra Rao, I. K. (1981) : BibliomsLrics : Its theory and practice. (Paper
presentdd in the DRTC Refresher Seminar. 13 ; Paper AA).

——(1981) : "Role of CAI in Teching/learning of application of statistical ana-
lysis in library and information science courses. (Paper submilted in the Seminar
on Audio-visual and Compuler assisted Instructional Aids in Library and Informa-
tion Science courses held at the Institute of Library Science of the University of
Philippine, Manila, 16-20 Nov.
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——(1982) : Quantitative methods in librarianship. (Paper presented in the
conference on Services in College Libraries held at the Department of Library
Science of the Bangalore Universily, 24 February, Bangalore.)

——(1982) : Collection Development and usage : An analytical approach (with
M.A. Gopinath). (Paper presented in the DRTC Annual Seminar 19. Collection
Development and Document circulalion. Paper AA).

——(1982) : Automated circulation systems : An over view. (Paper presented at
the DRTC Annual Seminar 19. Collection Development and Document circula-
tion. Paper AA),

Devadason, F. J. (1981) : Application of general theory of subject indexing
language for compuler aided generalion of informalion relrieval thesaurus.
DRTC Refresher Seminar, 13; Paper BB.

——(1981) : IFLA Compendium of courses in Library and Information Scicnce :

Asian region. Compiled by G. Bhattacharyya assisted by V. Bhavani and F. J.
Devadason. The Hague, IFLA.

5.4 BOOKS PUBLISHED
A. Theoretical Statistics and Mathematics
Rao, K. P. S. Bhaskara (with Rao, B. V.) (1981) : PWN, Warszawa, 62 pages.

Rao, S. B. (1981) : Combinalories and Graph Theory (Edited), Springer-Verlag,
Berlin, 885, Leclure Noles in Malhematics, 500 pages.

Besides these above quoled papers twenly three technical raporte have been pre-
pared and thirly one papers have been sent Lo various jownals for consideration
for publication.

B. Applied Statistics, Surveys and Computing
Mukherjee, Biswa Nath (wilth Takenchi, K. and Yanai, H.) (1982) : The

Foundations of Multivariale Analysis : Wiley Eastern Private Ltd., New Delhi,
February 1982,

C. Biological Sciences
C.3 Anthropomelry & Human Genelics

Malhotea, K. C. (with Gulati, R. K. and Undevia, J. V.) (1981) : Field work.
In Biology of the people of Tamil Nadu, Ess. L. D. Sanghvi e¢ al. pp. 26-34.
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Malhotra, K. C. (with Bulakrishnan, V. and Karve, 1) (1981) : Anthropometric
variation in Tamil Nadu. In Biology of the people of Tamil Nadu. eds. L.D.
Sanghvi et at. pp. 50-74.

Mukherjee, B. N. (with Voronav, A. A. and Das, S. K.) (1980) : Anthropological
characteristics of the papulation of unian lerritory of Delhi according to Heemato-
logicel data : Neu data on the Anthropological findings of N. India. Academy of
Sciences, USSR, Moscow.

D. Sacial Sciences

DA Demography
Sarkar, B. N.(1981) 1 Report on Education and Family Welfare Planning.
Demography Ressarch Unit, Indian Stalistical Institute, Calcutta, pp. 1-313.

D.2 Pre-Census Populalion Studies

Bhattacharya, Durgaprasad (with Bhaltacharya, Archanu) (1981) : Economic
Writings in Bengali, 1818-1947 with a [oreword by Bhabalosh Datia. Socio-
Economic Research Instilute, C-19, College Street Market, Calcutta-14, ii, 37p.

D.3 Sociological Research

Chattopadhyay, M. (1982) : Mahalanobis Survey Revisited : Prospects of Agra-
rian Change in WeslL Bengal. Indo-Overseas Publicalions, Calcutta, March,
No. of pages 105.

Chatlerji, Bhola ¢ PortraiL of o Revolulionary : B. P. Koirala. New Delhi,
Ankur Publishing Hoeuse. (lo be published)

Chakrabarti, Prafulla : Profile of a pilgrim town. New Delhi, Concept Pub-
lishing Company. (to be published).

E. Documentation Research and Training Centre
Bhattacharyya, G.(1981) : IFLA COMPENDIUM of courses in library and
information science : Asian region, Cempiled by G. Bhatlacharyya, Assisted by
V. Bhavani and F. J. Devadason. Published by International Federation of
Library Associations and Institutions (IFLA), the [lague.

5.5 ARTICLES PUBLISHED IN BOOKS
A. Physical and Earth Sciences
A1 Geology

Chatterjee, S. (1981) : Review of 'Aspocls of Vertebrate Hislory' in Journal of
Vertebrate Paleontology, 1, No. 2, pp. 235-237.
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Jain, S. L.(1981) : Dinosuurs: Cold or Warm-blouded. Science Roporter
(CSIR), 18, 10, 58G-592.

B. Soclal Sclences

BA  Pre-Census Population Sindies

Bhattacharya, Durgaprasad (Deb Roy. Roma) (1982) + A Brief Historical Survey
of Edncational Stutistics in India. Social Slatistics : Health Education. Edited
by Ashish Bose. Deveutdra B. Gupla. Mahera K. Premi. Vikas Publishing House
Pvt. Lid., 5 Ansari Road, New Delhi. 211-219.

B.2 Sociological Research

Biswas, S. K. (& others) (1980) : “Human biological variations in Asla, with
special reference to lndin", in La Diversite Biologigne Humaine (Human Bio-
logical Diversity), Masson, Les Presses De L'Universite, Ne Montreal, Canada.

C. Statistical Quality Cuntrol and Operations Research

Chowdhnry, A. K. of the SQC Unit, Bangalore with Prabhakar, B. S. &
Subramanian, R. of BIEL, Bangalore (1981) : Quality Deficiency 1 Diagnosis
and Remedy—A Case Study. QR Journal, May.

Chowdhury. A. K. & Chowdhury, K. K. of the SQC Unit, Bangalore (1981) 1
Detecting & Diagnosing Latent Quality Losses. QR Journal, September.

Anand, K. N. of the SQC Unit, Bangalore (1981) 5 Quality Assurance for
Foundry Raw Materials. QR Journal, September.

Chowdhury, A. K. of the SQC Unil, Bangalore, wilh Bhoraksar, J. N.& Deone,
D. D. of M/s. Kirloskar Bros. Lid. (1981) : Developing Quality Confidence—
an experience. QR Journal, Jauwuary.

D. Documentation Research and Training Centre

Bhattacharyya, G.(1981) : Elements of POPSI in Indexing Systems; Ed.
by T. N. Rajan, published by IASLIC, Calculla.

5.6 TECHNICAL REPORTS
A. Physical & Earth Sclences
AA  Electronics and Communication Science
Chanda, B., Chaudhuri, B. B., Dutla Majumder, D. (1981) 1 Image Enhanca-
ment and Edge deteclion for human visunl systems. Tech. Report No. ESCL

181, Calcutla.
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B. Social Sclences
BA  Demography Research

Sarkar, B. N. : Failure of developmental efforts in creating better social order
(DRU Publication No. 28).

Raman, M. V. : Opinion of Calcutta couples regarding age at which one should
have the first child (DRU Publication No. 29).

Ghosal, A. K. : Fertility differential between (wo major communities in West
Bengal—An appraisal (DRU Publication Number 30).

Sarker, B. N. ! Primary education of children in rural Bengal (DRU Publica-
tion No. 31).

Raman, M. V. : Opinion of Calcutta men on arranged marriage (DRU Pub-
lication Number 32).

Guha Roy, S. : Females nupliality in India : A reconstruction (DRU Publi-
cation Number 33).

Sarkar, B. N. : Studies on migration from rural areas of Bengal (DRU Publi-
cation Nwumber 34).

—~—: The population control planning (DRU Publication Number 35).
B.2  Ecoromic Research

Gajapathi, P. : On a model of joint production without any qualitatively redun-
dant produclion process and any realisation problem within the sphero of pro-
duction. 22.5.81

Bhattacharya, B. : Eslimstion for a varying parameler auloregressive process.
22.5.81

Panda, Manoj K. : Fixing Income and Price Targets for the poor in India
29.5.81.

Desgupts, D.: The Hawking-Simon Theorem : An Input-output Analytic
Approach. 10.6.81.

Sarkar, Niltyananda : Heteroscedasticity and transformation of variables in
economics. 11.6.81.

—~— ! Autocorrelation and the Box-Cox transformution in econometrics.
11.6.81.

76



10.

1.

FIFTIETH ANNUAL REPORT : 1981-82

Ghosh, Rama : Procurement and Disiribution Scheme : Its impact on the market
price and the well-being of different classes. 17.7.81.

Bhattacharyya, Biswa N. An interstate trend analysis of purchasing power of
a rupee. 11.8.81.

Coondoo, D., Mukherjes, R. and Rao, D. S. P. :  Engol curve analysis with non-
monetized composition. 16.3.82.

Dutta, Bhaskar : On robust implementation. 21.12.81.

Chakravarty, Satya Ranjan and Dutta, Bhaskar : Ethical indices of mobility.
11.2.82.

B.3 National Income Research

Datta, Pranati (with Roy, Biva) : Estimation of the stock of some con-
sumer durable goods in India, in 1980. Tech. Report No. NIRU/4/81.

Dutta, Pranati: An estimate of the value stocks of consumer durables in India
in March, 1979. Tech. Report No. NIRU/7/81.

Mazumder, Krishna : Wage share in a developing economy —with special refe-
rence to India, Tech. Report No. NIRU/Y1/81.

——: Inter-state variation in the purchasing power of rupee, Tech. Report No.
NIRU/2/81.

Mukherjes, M (with Saha, 8.) : Reliability of National Income and Allied Esti-
mates. Tech. Report No. NIRU/3/81.

Mukberjee, M. (with Saha, S., Roy, Bina) : On consistent inter-state comparison
of purchasing power of rupee in rural India, Tech. Report No. NIRU/5/81
——: Certain observations on the share of cash expenditure in total consump-
tion by states, Tech. Report No. NIRU/6/81.

Mukherjee, M. (1982) : Planning in [ndia. Extracls [rom speeches by Jawaharlal
Nehru, 1952-56, Tech. Report No. NIRU/1/82. March.

C. Biological Sclences
CA  Anthropometry and Human Genetics

Bhattacharya, S. K., Dutta, S., Das, S. K., Gupte, R., Roy, D. and Basu, A. (1982)
Varialions in differentinl lenkocyte count in relation to age and body build in a
rural population of West Bengal, India (Presented at the Annual Conference of the
Indian Society of Haematology and Blood Transfusion, Calcutta, December, 1981).
Indian Statistical Institute.
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D. Statistical Quality Control
(1) Case Studles
1. Executive Programme on Orthogonal Array Experimentation (in four volumes).

2. Iyer, V. Narayana : Cost Reduotion & Quality Improvement through Linear
Programme Technique.

3. ——: Power Economy in a Spinning Mill.

4. ——: Set up of Internal SQC Cell and the Scheme for Training the Person-
nels in a composite Mill.

5. ——: SQC Programme in Indian Rare Earths Ltd.

6. —— : Inspection, Standardisation and Training for reduced Misclassifi-
cation in a Rayon Factory.

=

(i) Reports

1. Iyer, V. Narayana : Preliminary Studies conducted in a Tyre Factory.
2. —— 1t Studies conducted in a Fertiliser Factory.
3 ——t Study on Burning of Spindle Motors in a Rayon Factory.

4 Thbomas, A. G. : Increasing the strength of Phosphoric Acid and the
Determination of the optimum process conditions.

5. Thomas, A. G. : Inventory Conlrol Studjes in a Pips M anufacturing concern.

8 ——: Relationship between W S P 05 contents.

7. «—: Sorting Efficiency of the Electronic Testing Machines and other Allied
Aspects.

8 Banerjes, K. K., Chatterjee, K. N. & Roychowdhury, S: : An Optimisation
Problem in the Control of Qualily of Packaged Commodities

9. Banerjee, K. K. : Optimal Steel Plant—Washery Linkage : A Study on
Application of Linear Programming.
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