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INDIAN STATISTICAL INSTITUTE
Twentyninth Annusl Report : April 1960—March 1961

INTRODUCTION : CONSTITUTION AND ACTIVITIES
Guxssis

Work on mathematical statistios had started nearly forty years ago, in the early
wwonties, in the room of P. C. Mahalanobis in the Presid College, Caloutta, where he
was professor of physica at the time. In the course of the next ten years a small group
of young men gathored together in what camo to be known aa the Statistical Laboratory
which by 1930 was recciving an annual research grant of about Ra. 2,500 from the Imperial
(now Indian) Council of Agricultural Research., This group conceived tho idea of starting
o statistical society in Indis and it was as o result of their initiative that the Indian
Statistieal Instituto was brought into existonce by a resolution passed at & public meoting
held in Docember 1931 under the chairmanship of the late Sir R. N. Mookerjes, who was
elected the first President of tho Institute and held that office for 5 years (1931.36). The
Toatitute was reyistored as & non.profit distributing learned society under Act XXI of 1860 in
April 1932, Against  singlo worker, & part-time computer nnd a total expenditure® of
Rs. 238 in the first yosar, the Institute had, at the end of the twontyninth year (31 March
1961), u staff of sbout 2,000 paid workers, the total expenditure during the year being
over Rupees 90 lakhs.

CoNsTITUTION

Object : The basis objeot of the Insti is the ad t of knowledge of
statistics and allied subjects related to planning for national development and sovial wel-
fare, and the collestion of information for purposcs of planning and tho improvement of the
efficiency of 4 t and prod

Memberahip : 'The mombership is open to all persona irrespective of sex, nationality,
meo, orevd, or class, No part of the Institato funds can be distributed in any form among
the membors but workers of the lnstitute are not debarred from recoiving remuneration
bocause of their also being itsa members.

Control : Tho suprome control of the Institute is vested in the general body of
membors of the Institute which includes ordinary, life and honorary members, and honorary
follows. It is this body which has the authority to mako and amend the rules of the Institute.
Tho Annuasl Report and Audited Accounts are presented at the Annual General Meoting;

other Gonoral Moetings are held wh y. The ber of members entitled to
vote was about 428 at the end of March 1860.
M : The t of the Tustituto is vested in the President, Vice-

Prosidonts nnd o Council cunsisting of tho Chairman. Vice-Chairmen. ‘I'reasurer, Scoretary
and other offico-bearers, and twonty members, olooted by the members of the Institute,
besides repr ives of regional branches, three representstives of the Government of
Indis. and co-opted members. Subject Lo ovorall coordination by the Council, the
munsgonsent of the Research snd Training School is vested in « Govorning Bedy constituted
with olovlod represontutives of the Council of thy Institutw, of the Govornment of India,
and of o number of public bodies, ‘Tho Internavional Statistical Education Centro ly
istorcd by a Board of Direotors isting of Lhe repr atives of tho Intornational

woluding the gruat at of Ka. 2,600 from tho ICAR montioned ubove.
1
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Statistical Institute, the Government of India and the Indian Statistical Institute. There
are two Finanoce Committees, one of the Governing Body and the other of the Council,

an ad ko C ittee for the allocation of expenditure on which the Government of India
is represented, a Journal C ittec and an Examinations C ittee, and several other
i ive and technical, for day-to-day administration and dination

8ri C. D. Deshmukh has been functioning as the President since 1845, Sir D. N. Mitra
aa tho Chairman sinco 1955, Dr. S. C. Law as Tressurer since 1036 and Professor P. C.
Mahalanobis as Secretary and Direotor from the inception of the I

Audit : Chartered Accountants, qualifed to audit accounts under the lndian
Compenies Aot and app d at the Annual General Meeting, have been auditing the Insti-
tute's accounts every year since its formation. In recent years the auditors are being selected
with the approval of the Government of India.

Indian Slatistical Institute Act : The Indian Statistical Institute Act, empowering
the [nstitute to confer degrees in Statistivs, wos passed by Parliament in December 1859,

DevELOPMENT OF THE WORK OF THE INSTITUTE
Ezpanasion : Four stages: The ion of the Imsti ‘e activities, both in

volume and range, has taken place since its fuundation, broadly speaking, in four stages,
bearing in mind that there has always been considerable overlapping in the process so that
no date-line can be fixed for the passage from one stage to another. During the first few years
of its exist tho Institute functioned as a scientific society and also served more or less
as a laboratory for analytical studies including the use of design of experiments in agricul-
tural experiments on a fairly large scale. Even during this early tentative period, the Institute
was commissioned by the Government as well as some private concerns to carry out soveral
economic enquiries on a small scale.

Professional training started in the very first year on a small scale and vn 8n indivi-
dual basis. To mect with i ing d d the Insti was ubliged gradually to offer
organized instruction st various levels, in theoretical and applied statistics and computa-
tional work. These activities later on developed into the Research and Training School
with excellent facilities for advanced studies and research in many subjects. In 1938 the
Institute started external examinations for the award of Statistivian's Diploms and Com-
puter’s Certificate which are now held all over fndia. From that year the Institute also
started receiving a research grant from the Government of India.

The Institute passed un to the second stugo with an incresse in tho number und
scope of economic onyuiries, the most importunt amony them being crop-estimation survoys
conducted on behalf of the Guvernment uf Bengal und later the Governmont of Bilur, which
led to the developmont ol specinlized Lochniyues necussary for large-seale sample surveys.
During this period, at tho instunco of the Government of India, the Institute prepured most
of the tablos for 1041 consus ol population on tho busis of two per cent Y-sample.

A smnll workshop was started during the war through sn associated non-profit
making organization for the repair and maintenance of calculating muchines nnd other
equipment. Thir mado it possibla for the Institute to design and construct the fint clee-
tronic computer in Jidin in 1853, which led to the srention of an Elevtronic Computer Division.

The third xtege followed ax o logieal consoquence to the second when the Institute
wuy ealled upsn by the Govermment of India in 1030 to take o leading part in organizing

2
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the National Sample Survey. The noxt big step was the inauguration by Prime Minister
Nohru in 1854 of studies relating to p ing for ional devel This led to the
formulation of the “Draft Plan- Prnmo of 1955, which was Aoeopud as the basaiy for the
preparation of the Secund Five Year Plan. Since then the Institute has been actively engaged
in work on planning in both Calcutta and New Delhi in close collaboration with the Plan-
ning Commiasion and Central Statistical Organization.

The enactment of the Indian Statistical Institute Act in December 1859 marked
the beginning of the fourth and the present atage of the Institute's history. This Act declared
the Institute to bo an institution of national importance and conferred on it the right to hold
such cxaminations and grant such degrees and diplomas in statistica as might be determined
by the [nstitute from time to time. Facilities were already available at the Institute for
training courses in statistics, and diplomas and certificates were being awarded on the results
of inations held periodically. But the Act gave tha Inatitute the atatus of a University,
and arrangementa have been made with effect from 1 July 19680 for regular courses of study
for the degrees of Bachelor of Statistics {B. Stat.) and Master of Statiatica (M. Stat.). A
feature of both these courses is the highly integrated teaching of natural and social aciencea
as the foundation for the training of profeasional atatisticians.

CURBINT AOTIVITIES

The more important among the ourrent activities of the Inatitute, which cover a very
wide field, are briefly outlined below.

l. Learned Society: The Inati th to funotion as a learned society
and publishes the internationally known Journal, Sankhyd : The Indian Journal of
Statiatics, ns its official organ. It has society branches at Aligarh, Bangalore, Bombay,
Madras and Poona.

2. The Research and Tmmma Sohool (RTS) has seotions for mathematics, theoretical
and applied statistics, bi try, psy ic research and servicc, demography, socio-
logical dies, regional (| hical) surveys, geologica) studies, and flood research.

1. BTAp

Several courses of professional training are given for candidates who have taken
the Master's Degree, besides in-service training for statisticians in eollaboration with the
Central Statistical Organization in New Delhi and techniecal training for computers, field
investigators and operators of machine tabulation.

Since July 1860, the RTS has ieen conduoting regular olasses for Bachelor of Statistice
(B. Stat.) and Master of Statistics (M. Stat.) degrees.

3. The International Statistical Education Centre (18EC) is maintained jointly by the

International Statistical Institute and the Indian Statistical Institute with the support
of the Government of India and the UNESCO.
4. Stalistical Ezaminalions : Tho Insti is duoti inati on a

country-wide basis for the award of the Statistician’s anlomA and Certificatea for
Computers and Field Investigators.

B. The Planning Division has units in Delhi and Calcutta. Tha Delhi Unit is
working onthe outline of the Third Five Year Plan and soientific and h 1 po
in collaboration with the Perspective Planning Division of the Planning Comurission and
the Central Statistical Organizati The Caleutta Unit is working on problems of
economic development.
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8. The Nalional Sample Survey : The Institute is in chargo of design of surveys,
the technical work, and the tabulation and processing of tho primary data collocted by
the Fiold Branoh of the NSS which works under the direct control of the Cabinet
Secrstariat. The tabulation work is done at three centres, Caloutta, Giridih and Delhi.

7. Electronic Nompuler Division : An 1 was designed and
constructed in the Insitute in 1953; a digital computer of Brinnh make was purchuud in
1058; and a Russian digital P was installed in 1959. Computation service is
being offered to many soientifio inatituti and develoy | research is also prooseding

to construct oleotronic adjuncta and equipmeont.

8. The Development Workshop services the machines and equipment in the Institute
and is also ongaged in developmental research. Fourteen high-speed electronio *‘sortors™
wero designed and constritcted and have gono into batch production; and prototypes have
aleo been constructed of desk caloulating machines.

9. Slatistical Quality Control : The Institute maintains seven units at Bangalore,
Bombay, Baroda, Caloutta, Coimbatore, Delhi and Madras, which work under the guidance
of an 8QC Policy Advisory Committec appointed by the Government of India.

10. Publications: In addition to Sankhyd: The Iudian Journul of Slalintica
the Institute publishes important scientific and statistica) books in collaboration with the
assooiated non-profit distributing Statistical Publishing Society which has a well-cquipped
preas (the Eka Press) in Calcutts. Arrangements hnvs aleo been made to puhlish another
research journal to be named ‘Nikasha'.

ReseArRCR AND TrArNTNG SomooL

The Research and Training School (RTS) may be described as the hard core of the
Institute, Before the Institute came into existence, statistics. in its scientific sense, was
practically unknown in the country, the widely prevalent notion being that statistics meant
just the compilation of figures. From the very beginning, therefore, the Institute had to
train up its workers in methiods of statistical analysis. As oarly as 1032, the Central and
State Governments began to depute officers for training in the Institute. Such training in
the earlier years was largely on an individual basis. In 1930 tho Institute started organized
courses of instruction which gradually led to the develop of the p Research and
Training 8chool.

Training Courses: The Institute offers at presont about twelve courses, at different
levels, in Caloutta, Bombay and Delhi in cooperation with the Central Statistical Organi.
zation and the Institute of Agricultural Rmearch Statistics. Some of these are degree
courses, while others are for producing trained isticians. The School also
organizes the training of statistical computers at different levels. Up to 1860-61 organized
training was given to ncarly 3,500 persons including 375 foreign trainees in theoretical
and applied statiatics and, in additi icoshiy ining was given to about 2,600
persons through participation in project work

Nsw Dzorxz Coursks
The Indian Statistical Institute Aot passed by tho Parlinment in December 1050
empowervd the Institute to confer degrecs in atatistios. The Institute decidoed to conduet,
with eoffect from 1 July 1960, courses of study for preparing did for inntions
leading to the degrees of Bachelor of Statistics (B. Stat.) and Master of Statistics (M. Stat.).
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The two higher degrees of Ph.D. and D.8e. have also been introduced. With effect from the
same mession, the two-year advanced professional statistician's coursc has heen diacontinned.
Almost all the other training and i that were heing conducted up to 1860
Are inuing with maodificati in the syllabus wherever necessary.

From ita inception the Institute realized the noed for courses of training at differont
levels for turning out professional statisticians in much larger numher than theoretical
statistici who are r to do only teaching or research work. It also realized in
organizing the various courses d d at the Insti that & purely academic type of
education imparted through lectures on theory and through laboratory work would not be
sufficient for the making of p pr ional statistici and that field-work
in connection with emall and large-scale statistical investigations and actusl in-service
experience should form an easential part of the training. In this respect it has been held that
education and training in statistics should be similar to those in medicine or engineering.
It was in accordance with these ideas that sevoral professional courses in atatisticsa were
organized a few years ago.

Statistical methods as they are known to-day are a powerfu) tool in other branches
of knowledge and in various fields of human activity, particularly in the natural and social
sciences, including economics. For the correct and efficient uso of statistical methods, it is
therefore necessary that the professionsl statisticians should be equipped with basic know-
ledge at least in the more important fields of application. In regard to imparting this basic
knowledge, exclusive specialization in a few of the fields will not only fail to achieve the
necessary comprehensiveness, but also may not be feasible in a course which is primarily
one in statistics. It has, therefore, been held that an mtegrnwd approach in this respect would
be optimal. Incorporation of the professional in teaching., and an integrated
education in the fields of application of statistics, are two important features of the new
B. Stat. and M. Stat. degree courses.

Courses, EXaMIxATIONS, DEOREES, £TC. PROM JULY 1060

With effect from 1 July 19060, the activities of the Institute rolating to educational
courses, training and research facilities, and the conduct of all-India examinations fall
under the following categories. (The intake capacity of each of the coursea is
given in brackets).

Research Guidance
(i) Researoh and advanced studies, general (8}
(ii) Researoh leading to the Ph.D. degree of the Institute (13)
Degres Courses
(i) Four-year course leading to the B.Stat. degree  (class of 30 yearly)
{ii) Two-year course leading to the M.Stat. degree (class of 25 yearly)

didat

Training Courscs (for apecinlized studies, training of p 1, and for
proparing for Diploma and Certificate cxaminations)
(i) Short-term Statistician’s Cuurse at Calcutta : Junior, 6 months (50)
(i} Short-term Statistician's Course at Calentla : Senior, 6 months (25)
(iii) One-year Evcning Courss in Statistics at Delhi : in collaboration with CSO (40)
(iv) One-year Evening Course in Statistics at Bombay (30)
(v) Statistical Officer’s Training Courso : Jointly with CSO, 6/9 montha (25)

[
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(vi) Speoial Short-duration individual training for officors on deputation (10)

(vii) Computer's Training Course at Caleutta : Junior, 6 months (50)

(vili) Computer's Training Course at Calcutta : Sonior, 8 months (25)

(ix) Occasional courses un special subjects (short-duration)

(x) Courses at the International Statistical Education Centre : 9 montha (30)

Diploma and Certificaler Kzaminations (all-India oxaminations open to external

candidates)

(i) Statiatician’s Dipl E

{1i) Compnter's Certificate Examination, Part 1

(iv) Statistical Field Survey Cortificate Examination, Part I

(v) Statistical Field Survey Certificate Examination, Part 11

Atoarde for Higher Professional Aitainments
(i) Associateship of the Indian Statistioal Institute (A.I.S.1.) on the basis of
report submitted of professional work.
(ii) Associate Fellowship of the Indian Statistical Inatitute (A.F.I.S.L) on the
bagis of report/thesis submitted of professional work.
Awards for outstanding cowiribulions

(i) D.Sc. degree of the Inatitute in recognition of ding published work in
the field of statistics.
(ii) Followship of the Indian Statistical Inati for fund tal contrib

in the field of statistics.
Researon

A briof account of the current research programme covering o variety of subjects
in given below.

1. Theoretical Research : Extensive reaesrches have been done by the workers of
the Institute on Mahalanobis's N® or the Diatance Function and multivariste analysis parti-
cularly for purposes of classification; design of experiments with the application of the
theory of Galois fields: the theory of estimation, including the Rao-Blackwell theorent; large
sample theory including frequency chi-square testa: and advanced probability including the
use of the theory of topology. Much important work has also been done on the theory of
design of sample surveys, the use of interpenetrating samples and fractile graphical analysis.

2. Biometric Unit: The Biometric Unit. which was greatly strengthened whon
Professor .J. B. S. Haldane and Mrs. Haldane (Dr. Helen Spurway) joined it in 1957, is at
present engaged in research of both scientific and economic interest. Among some of its
intereating studiea are those on regeneration in rice, growth and survival rate of fish (Indian
carp), paddy.cum-fish enlture. synthetie plant hormones, human blood groups, and ascent
of sap in palms,

3. Psychowelric Resenrch and Service : This Unit waa set up in 1854 to wark on
psychological measurementa with particular emphasis on the development, application and
analysis of psychological testa for educational and vocational selection.

4. Demographic R h and T g : Apart from the continuing demographio
survoys conducted by tho NSS, important studies have been carried out in the Institute since

[}




TWENTYNINTH ANNUAL REPORT: 1860-61

1907, with the asaistance of the Ministry of Health, in which special emphaais is laid on study-
ing factors associated with fertility and mortality.

5. Sociological Studies Unit: This Unit ls carrying on sociological studies with
epooial reference to the villsge aa a local unit and on various sspects of changing social condi-
tions. Some fleld studies are being carried out at Giridih.

8. Regional Survey Usit : Dr. A. T. A. Loarmonth of the Department of Geography,
Liverpool (UK), who came to the Inatitute in Augun!. 1856, initiated in Mysoro Stato a pllot,
project in regional survey for planning the develop t of new techuiques for
surveys by a combination of geugraphical with statistioal methods.

7. Geological Studies Unit: Dr. Pamela L. Robinson of Univorsity College,
London, organized the Unit in 1857-68, and lod two expeditions to differcat parts of the
country resulting in the collection of imporumt foseil material. In 1860-61 another ox-

dition was organized under the gui of Dr. Robi and Dr. Alec Smith, slso of
Lhn University College, London, whnch led to sume remarkable new finds including extensive
fossil bones of dincsaurs. The Royal Society of London ssnctioned a grant of £ 1200 (Rs.
15,000) in support of thia oxpedition. The work of this Unit is generally concorned with
the application of statistical method to geological studies.

8. Flood Research Unit : Important statistical investigations were carried out by
the Institute in ita early days about Hoods in North Bengal and in Orissu. In May 1958
a small new Unit was organized to study the basic factors responsible for the frequont
ocourrences of floods in North-East India. The Flood Wing of the Central Water and Power
Commission, New Delhi and the Indian Meteorological Department have taken the help of
this Unit in carrying out some preliminary studies.

InTRRNATIONAL STATISTI0AL EpUCATION CENTRE (ISEC)

This Centro was opened in 1950 by tho International Statistical Institute in
ovllaboration with the Indisn Statistical Institute under the suspices of the UNESCO. It
is being maintained with the support of tho Government of India. The main purposo of the
Centro is to provide courses in theoretical and applied statiatics at varivus levels to selected
participants from the countries of South and South-East Asia. the Far East and the Middle
East. The teaching at the Centre is undertaken by membora of the staff of the Indian Statis-
tical Institute, statisticians from the Government of India and visiting teachers provided
by the Intornational Statistical Institute and the United Nations. The Contre has
held fourteen ions, sinoce ita inception, ining altogethor 3738 persons from 21 Asian
Countries, of whom 270 are from outside India.

STATISTIOAL EXAMINATIONS

The [nstitute has been holding all-India cxaminations at & number of contres in Indis
for the award of the Statistician’s Diploma and Computer's Certificato since 1038 and Certifi-
cates of Proficiency in Fleld-survey sinco 1950. Tho vertificntes and diplomas, issued as
u result of these examinations, aro recognized for empluyment purposes by tho Government
us well as non.Gouvernmoent institutions und commercinl organizations.  Up to 1961 about
13,841 candidates registered, 11,5612 appeared and 3,630 passed in vne part or another of
these cxaminations.

The Institute has been instrumontal in making availuble about 9,500 trained
porsons of whom about 3,600 (including about 300 truinces frum outside Indin) recoived
orgonized courses of instruction, 2,700 received appronticeship training, and voarly 3,300
become yuelificd through oxterasl oxaminstions vonducted by the Instituto.
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Pranwivg Diviston

Tho Institute hay been carrying out studies rolating to planning for national devo-
lopmont since 1964 when & section for such studiea was inaugurated by Prime Minister
Jawaharlal Nehru. The first phase of the work lod to the preparation of the “Draft Plan
Frame", submitted by Professor Mahalanoubis to the Government in March 1956 and was
accoptod as the basis for the formulation of the Second Five Yoar Plan. Sinoo then, ono
Unit, located in Delhi, is cooperating with the Perupective Planning Division of the Planning
Commission. in the preparation of an outline of the Third Five Year Plan and a sories of
studies on scientific and technical manpower. It has also takon part in statistical and econo-
mio researches on problems of planning in India in collaborution with a number of foreign
experts, The Unit in Calcutta is engagod in studies in national i : iogrowth, and
is also in charge of the tcaching of economics in the Research and Training School. An
oxporimontal Unit for the ntudy of the coonumica of cottage induutries, calted Kalyanasri,
which was started in Calcutta in 1936, is being mnintained un u solf-supporting basis.

THE NATIONAL SameLe Sunvey (N$S)

‘The Instituty has for many years beon carrying out samplc surveys, both small uud
large-acale, for the collection of information un agricultural crops and socisl and oconomic
conditivns of the people, un bohalf of different Government and uther organizations, with
the help of block grants i 1 Ly the sp ing authurities. It has also been function-
ing ns & computational laboratory for tho soientific processing and analysia of statistical data
for various authorities.

Since 1030, the [nstitute has been handling, on a continuing basis, the vast project
of the design and technical work and a part of the fisld work of the Indisn National Ssmple
Survey which is financed by the Guvernment of India. The Field Branch with o large staff
of investigatora covering the whole country is under the direot control of the Cobinet Secre.
tariat, Govornment of fndia.

A very large purtivn of the Instituto’s staff is at prescnt cngaged in this project
which hos for its ubjective the collection of comprehensive information rolating to the sucial,
economic and demographic conditions of the country. The survey is carried vut in rounds,
cachround of field investigation oxtending vver a period varying from four to twelve months.
The method used is that of canvassing suitable questi ires in plo | holde, by
trained fleld investigators. Soveral thousands of houselolds covered by !.Lu. NSS cvery yesr
wre selected [rom both urban and rursl areas all over the country. Information is slso
collocted in respect of several organized industries, The results arc being increusingly used
for the planning of the vountry's economy and for policy decisions.

Fiftcen rounds of survey were comploted by June 1960 and the licld work fur the
Sixteenth round was in prugress when thoe year under review ended.  Roports and technical
papers are also published for the information of the public. Seventyvight roports have been
prepared, vut of which forty have Leen printed and the remaining reports ure in the press.

Machins Tabulation Scction : The Machine Tabulstion Scotion.of the Institute is
perhiaps the largest in Asia, and has twontytwo Acoounting Machines, two Eloctronic Statia.
tical Machines, thirtytwo Sorters, six Calculating Punchea (Multiplicrs), six Collators, and
twontyssven Reproducers and Gauyg 8 'y Puncl On an age, vvor five million
ourds aco punched and fud into the machinoes cvory year with about fifby million of card-
pussayus through the tabuluturs.
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Analogue Computer : A small workshop had been started during the war through
an assaciated non.profit organization (v which reference is made Inter) for the repair and
maintenance of ealenlating machines and seientiic cquipmont  In 1950 & small section was
started to promote the use of modern electronic computers.  In 1953 o small nnalogus
clectronic computer waa designed and constructed in the nstitute fur the solutionof asystemn
of linear cquation in ten varinbles which is giving useful service. This way the first
electronic sumputer designed and built in Indis.

Diyital Compulers ;A digital computer, HEC-2M, of British mako was installed in
1636 Ly Institute engincers und is being maintained sinoe then by thom. In 1968 a much
biggor digital computer, URAL, was received from USSR through United Nations, and was
installed by Suvvict engincors, nnd is being maintained by ISI zi since Fobruury
1839, The URAL muchine was working two shifts tuwards the end of 1939,

(Computation Neyvice : ‘The oloctronic computers are being used not only for the
Institute’s uwn wurk but also to sulve computational probloms sent by other scientific imsti-
tutions among whom may be mentioned the Indian Institute of Scienoe, Bangalore; the Tuta
Institute of Fundsmental Research, Bumbay; the Indinn Instituwe of Techuology,
Kharagpur ; and the Iudian Assoviation fur the Cultivation of Science, Caloutta,

DEVELUPMENT WORKSHOP

The Institute has n well.-equipped workshop which is responsible fur repairs and
maintenance of different types of ealeulators and other equipment in the Institute. It
is al giving assistance to other organizations for repair work : for example. it has success-
fully redesigned and fabricated a vital part of the radur cquipment at the Calcutta airport
at the ruquest of the 'ivil Avintiou Direotorate.

Apart from maintenamee and repair work, the wirkshop carries vut developmental
rescarch for the manufacture of precision seientific instruments such ay desk caleulstors,
punched eard sorters and improved parts of ealeulating equipment, wnd lias alrendy designed
and constructed some very cfticient high-speed “‘sorters™ for punchied eards.  ‘The workshop
is now engaged in the bateh production of such improved sorters.

It may bo mentioned that in November 1960 the Ministry of Commerce sud
Industries, Governmant of Indin havo issued a license to the Indinn Statistical Institute
for the manufacturc of valculating machines.

STATISTICAL QUuALITY CoNTROL

Statistical Quality Control is one of the management techniques that has contri-
buted tuv the eficiency of prodaction in the principsl industrial countrics during the last
decade.  The objectives of SQC arc cnsuring conformance of specitications ; increase in
productivity ; and optimum utilization of men, machines and product.

The Institute became intercsted in SQC as varly as 1035 and sturted orguniziug
training courses in SQC from 1045, The visit in 1947.10438 of Dr. W.A, Shewhart ol the
US.A who is regarded ns the futher of SQC, guve o great impetus,  This was strengthened
by the vikit of & team of experts deputed by the United Nativns Technical Assistance
Administration which conduoted training courses at different contres in Indin in 1952.53.
As u follow.up, SQC units were set up in 1053-34, under the administrative control of the
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Inatitute, at Bombay, Bangalore and Calcutta. Sinte thon four more units have hron estab-
lished at Coimbntoro, Dulhi, Baroda, sand Madras. These units, which are maintained with
tho holp of grants from the Guvernment uf India, are eugaged in threo types of activities,
promotional, training and servicing, A Policy Advisory Committee, constituted by the
Government of Indin, guides the activities of these units.  The number of member factorics
on the rolls of the soven units was liftyeight at the ond of March 1961,

GaNERAL ACTIVITIES

Library :  Tho Duwtitute has vne of the most well-equipped statistical libraries with
nioro than 87,500 books, 1,800 perivdionls, about 23,000 roprints. monographs and microfilms
and n collevtion of vyer 2.50.000 maps, 1t has & well-cquipped Photographle unit for repro-
cluotion of documonta. wro iy o Translation Unit for thoe tramslation of scientifie liternturo
in forvign lany B translati from Russinn, Chineso and Japanese, facilftics
are also u\mlnblu for transiations from French, Germun amd other BEurvpean langunges.
A separale translation unit is working iu Japean for the systematio  trunslativn of research
matorial in Japancse.

Vinitiag Neicnliay @ Since 1938 the Institute has been inviting foreiyn acientivts
and scholnrs to visit Indin. Sinco the initintion iu 1954 of studics on planning for national
development, the Institute ins beeome an important mocting place for visiting scientists
from ull over the world.

Guest Houses: The Institute mointwing guest huuses ut Baranoger for visitors,
many of whom stay at tho Tustitute fur fairly long perinds for lectures, research work and
technical consultation. There is 8 separato hustel for students of the Iutornativnal Statis-
tical Education Contre in Caleutta, and o gucst houso at Giridih.

Welfurc .tetivities © The Iustitutc maintaing hustels for students, eanteens for
supplying subsidized refreshments, mess for workors, o circuluting library, medical units
including a health home at Giridih, its own trunsport service, and a workers™ elub for sports,
recrention and endtural activities, Thoers iy alse & workers' cuoperative vredit society.  The
Institute provides u good deal of “n-service’ Lraining and also publishes a house-journsl,
Samvadadhosm,

The Guest House, arrangemonts for guests, medical units and cortain regidentisl
units are in the charge of a Hospitality Committec undor a chairman olected by the Counctl.

Aasuciate Organizations :  In adddition to the work done wnder the direet control of
the Dnstitute, the lollowing sssocisted vrgnnizations, lucsted within or near the Institute
promises, work in closs covperation with it.

The Statistical Publishing Socicly was eatablished in 1933, on the initigtive of the
Institule, ns n non-profit associntion, and registered under Act XXI of 1860, muinly fur
the publication of Nenkhyd : The Indiun Journal of Stsdistics, which is the officinl organ of
the Indinn Statistical Institute. The Socioly maintaing the Eka Press, which is adeguately
equipped  for wndertaking the printing of seiontific and technical work.

he Endin Calenlating Muehine wel Scientitic Lstrumoent Research Sovicty, which
way establislid in 1034, on the initintive of the Institnte, wsn non-profit sociely registered
under Aot XX ( of 1800 with the ubjeot of promoting resesrch, production and axe in Indis
of enleulating machines nnd statistien], mathematieal, xeientifie sl engineering inxtruments,
apparatus und applishees, i3 now working in sssvointion with the Institute Workshop.
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PART 1 : GENERAL REVIEW OF THE WORK DURING THE YEAR

1. RESEARCH AND TRAINING SCHOOL

During the poriod under reviow, the nctivition of tho Resecareh and Training School
(RTS) comsisted of (i) reacaroh In different theorolienl and nppliod flokls, (ii) conducting
the two now dogree courses, viz., B.Stat. (four year) and M.Ntat. (two year), (iii) providing
nbout ten uther vourses of training at differant levels, including organization of a new
advanced cournsn at Delhi, (iv) starting & summer achonl for teachers, reacarch acholars
and profesdonal statintiod ) ducting all Tndia profesrional examinatinnk for statis-
ticinna, camputers And field investigators, and (vi) offering conrultation and uther technical
SOPViCos,

The Research and Training School earried out its work with C. R. Rao as the head
of the division of theoretical rescarch and training, JJ. B. 8. Haldane, as Research Professor,
participated in teaching and also guided resoarch workers in Statistics, Biology and Mathe-
mntical Geneties. A Matthal was in charge of the International Statistical Education
Centre, which providea cournes for trainces deputed from South East Axian and other forciym
eonuntriea.  Rewcarch was carriod out in sovers! applied units, attached to tho Resenrch
aud ‘Training Nehool, under tho following heads : N. K. Bose (Flood Research), B. C. Dan
(Physiology), 1. A. Davis (Crop Saience), R. K. Mukherjeo (Sociology), S. J. Pati
(Demngraphy), Rhea S, Dag  (Paychometric Research and Service), B. Raychandhuri,
{Qeological Rtudies), V. L. & Prakasa Rao (Regional Surveys) and 8 K. Roy (Botany).

RESEARCH

Rozenarch work was encried out during the yoar in many branches of Theoretical
Statisties ruch ax :Probability, Information Theory, Statistical Inference, Design of Experi-
ments. Sample Surveys, aid Economic Planning.  The units for applied research in Biometry.
Psyehometry, Socinlogy, Demogeaphy, Regional Surveys, Genlogy and Flood Research
undertook n number of research projects, mainly of applied intereat besides some basic
rencarch.  Rexcareh wax mainly earried out by the staff of the different units and alsv by
the research seholars attached to them. A brief outline of the important contributions
ix given below under different fields of research. Details are given in the **Research Summary';
amd rexenrch papers and other documenta published or prepared during the year are
given in Appendices 5.1 to 5.5.

An outatanding achievement of thoe yvoar in the discovery by the Geological Unit
of a rich fossil bone deposit in the Pranhita-Codavari region.  The importance of the dis-
covery ix partly national and partly international, as it provides Indin with the firat really
uoenl remaing of four large dinosaurs, and the world with a “missing link™ in our knowledge
of dinosaur evolution.  The discovery wns made during a gealogical expedition in support
of which the Royal Socisty of Londan sanctioned a grant of £1200 (Ra. 15,000).

Theoretical Statisticn : Inveatigationa have heen undertaken and somo important
resnlts achicved in information theory, advanced probability and  distribution. The
rexearchex enecied nt the Institute on cstimation have led to a elarifiention of o number of
controversial insucs regarding the methad of maximum likelihood applied tn large anmples.
Fraotile graphical analysis, introduced four yeara ago, has reecived attention from a numbar
of louding mathomatical statisticians all over the world, while it has been found extremely
useful in the routine tabulation and interprotation of large-seals survey data.

11



INDIAN STATISTICAL INSTITUTE

Biometry :  Experiments were continued for the study of interaction of varieties
of rica when sown in mixtures ond sccond harvosting of rice. The results, if confirmed by
further experimentation, would be of great econnmic significance as it would be possible
tn inercase rice production in tha country with little oxtrn cost.  The Unit has alao expanded
ita Antivities on fundamental research, such as study of human gencties. florl dimorphism,
root pressures in pumping water up the trunks of palm troes, nccurnte estimntes of cost
of natural selection, and theory of evolntion under selectinn of slowly changing intenuity.

A “Crop M "was nrganizeil within the Inati promisca in which. over eighty
apecica of plants of economic importanco to Indin are grown, The Musoum is used for
demonstratinon purposes in the different courses at the Institute.

Pxychometry :  The Unit for psychometric research and serviee was cngaged in
activitics coneerning occupatinnal and educationa) gelection. edueationnl selection asseasment
nnd psyehometrie tests and analysis.  The Unit also nskisted in the various selection tests
condneted in connection with admigsion to the degree and training courses in the RTS.

Dewmographin Research : The Unit in actively ongaged in problems such as the deter.
mination of age-apecifiec death rates in Calentta city on the hasis of special data eollected
hy them. A study on the validity of ‘cause nf death statintios’ has been completed.

Sociologieal Studiex : The Unit earried out; besides continuing its major projects
reportect Inst year, exploratory studies in motivational and communication aspectr of family
planning.  The investigation yichled information regarding uselilness of introducing action
progeaanme centrea for family planning in urban, rural. and tribal seotors of socioty.

Regionsl Planning : The Unit is oriented, to o large extent. to research needed
for cconomic planning in India.  Improved eartographic techniques were designed to prepare
synthetic maps in the study of natural regions. crop regions, patterns of industrial develop.
ment and population growth. Studies relating to power. conl and heavy industries nre
in progresy.

vanlogical Studies : The research programme and activities of the Geologieal Studies
Unit have been greatly expanded incorporating new lines of research and vonsequent expan-
sion of stafl and laboratory farilities.  Besides continuing work on vertebrate palneontology
the Unit har now started research on sedimentolngicnl, atructurl. tectonie, petropenctic and
gonchronological problema in and around the Godavari- Pranhita valley, where the dinosanr
foreila have heen unearthed.

Flood Rescareh @ 'The Unit made & numbor of atudies on the hydrnlogienl conditions
of the Ajoy river. A rolationship betweon discharge of water in cusees and the river level
in feet has been extablished and a tecdmigue has heen developed for the estimntion of
dnily run off in the Ajoy at n given placo from a knowledge of the precipitation over a
entehment up stream,

Reweareh Sesninars : Sovernl remearch seminars were conducted by the members
of the st on topies auch an Measare ‘Theory, Characteristio Funetions and Topnlngy.
Besiten these, the Selonl arranged from time to time lecturea and seminara by eminent
visiting scientista and exports for the henefil of the stafl and trainecen.
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Publienkions : The following tive puoblicationn were imitted diirmp the ourremt
neademio yvear : (1) Statistica Workbhok by J. Roy, L. M. Chakrahorty nnd R. G. Laha:
(2) The Wark of the U'wited States Burenwn of tha Censux with Rmphania on Susaple Deaigr
and Control of Kverora in (sasuxes and Surreys by M. N. Morthy: (3) Elamnts of Algelira
—a salf-ntudy Cowrss for Siatistice Ntudenta by 8. K. Miten: (4) Planning Reqions én the
Mysore State— T'he Nued for Rendjustrst of District Boundariex hy V. L, 8, P. Rao and
I, X, Bhat: and (5) Introduction to Rampling Theory, Pare 1L by M. N. Murthy.

Xew DeuREY. COURSRY

B. Stat. and M. Swt. Deyree (‘gurses : Aftor the passing of the TST Act (No. 57
of 1959) empowering the Institute to award degrees. the Institute fost no time in
impl ing the prog of integrated seience course at the under.graduate level, planx
for which had heen evoived during the last few years. The two.vear mivanced course
for statistivians. which the Inatitute wan conducting for a long time hax been converted
to the M.Ntat, degrec course. Tho new degree courses wore fnangnraved by Professor
N, N: Boze ata function held on 17 Angnst 1840, at which nddresses were given hy
Profexaor .J. B, K. Haldane nand Profewsor P. €. Mahalanobis.

Ainieaion of Students : Neleetion teats were held in July 1980 st nine contres:
Banarnz, Bumbay. Caleutta. Delhi. Hydernhad, Madras. Xagpuor. ‘Trivandram and Waltair,
The selection of eandidates to the cowrses was made by 1 Committee consisting of representi-
tives of the Indian Statistienl [nstitute (ISI), inviteex from  the Central  Statistical
Organization ((*SO) and the Institute of Agrienltural Research Siatisties (TARS). Those
admitted to the M.Stat. conrse incladed eandidafes who would procecd. on satisfactory
completion of the Firat year MXtat. conrse in 1R1. tn the Professional Statisticinn’s Certificate
Caoursé: in agricultwral research statistics at the TARS, New Delbi.

The number ol candidates who sat for the tests and who attended the courses
during the yenr are given in ‘fuble 1 on page 5.

Lists of studentz who attended the eourses tagether with their academic qualifien-
tions, are given in Appendices 10.0 and 10.7.

Syllabus ;A first deaft of the syllibus for the different suhjecta proposed to he
tanght in the B.Stat. and M.Stat. coursex wan discmsed at a meeting held on 21 March 1980
at th Central Statistical Orgunization (ON0), New Delhi, with 1, €, Mathew (Director, CRO)
in the Chair,  Abont thirtytwn experts from miiversities. rescareh inatitutions and govern-
ment departments attended the mecting on invitation from the Tnstitute.  After diseussion,
the progeammes of the integrated seienco teaching of the B.Stat. course and professional
training in tho M.Stat, courxe were generally approved.  Kome modifientions were, howeven,
suggestedd in tho syllabus of the B.Sat. course.

The proceedings of the above mecting were presented at the joint meeting of the
Governing Body of the Research and Training Nehuwd and the Council of the Inatitute. held
at Delhi on 25 March 1960, The proposals were generally approved but there was further
disoussion on the kyllabus of the BStal. course and it waa decided to form an Expert
Gommitteo to advise the Institute on the myllabus of the B.Stat. couree.

A nceting of the Expert Committee win convened at Calentta on 28 April 1060,
whon some tentative decirions were renchod regarding the syliabus for Biology, Statistics,
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Math tios, and E i Profensor  Mahalanobis, on his return from abrom had a

L of di i with Profe 8. N. Buse, Dr. D, 8. Kothari and some other
raembers of the Expert Committee. An o result of such vonsultations it lhas been doecidod
to revise the original deaft of the syllabus for phynios and chemistry so a3 Lo make it more
suitable for the inteyrated teaching uf suicnce; this,in expected W be completed nt an early
date.

Laboratories : A bivlayiesl laboratory to late about thirty students, wos
consteneted and equippedd with such npparatus s conll e rewdily  purchnssd in India,
Orders have been placed for some speeial apparatna for which import licenses had to be
abtained: this involved some delny, nnd o Inrge part of the cquipmgnt, for which ordera
were placed, has oot yet been roceived.  Available egnipment are being usedl to conduet the
courses in botuny and zoology for B.Ntal. students.

Intraductory teaching in geology wna given by the alnff of the Gealogieal Studies
Unit which has n laboratory of its own, The first.year BNt students were token out an
n three-day field trip to ih [or practical traiving. Thoy were introdinced o some
clomentary geulogical settings and to wume methods of making observations and of
collecting data.  The laboratory facilitios and staff of the Geolugienl Studies Unit have
heen expanded during the yesr.

Progress in the constraction of laboratorica for the physico-chemical seiences has
heen somewhint atow due to lack of funds. Tt was felt that the traditional Lype of labora-
toriea and practical cxercises wotld not be enticely suitable for inteprated teaching of
science contemplated in the B.Stal. course: the  revised svllabus would have to be
neeessarily designed in relation to the cquipment which are likely to be available,  Also,
most of the preaent bateh of students of the B.Stat. course had completed LA or Lie.
comrses before joining the B.Ntat. coursy: there was no need to repest snme of the
experiments which they had already dis It ix hoped that the abomitories for physies
and chemistry would be equipped very svon to undertake the experiments which are heing
planned now.

‘TRAINING

Bexides the degree coumes mentioned in the previous section ten different training
coursex were vonducted hy the Kesearch and Training School in 196061, including the
training given in the [ntermativnal Statistical Education Cenure (ISEC) alout which details
are given in the next Nectivn,  For ndmimsiuns to the courses in Bombay aixl Calenttn special
selectiun tests ure held, while fur the courne in Delhi admissions are decided in couxultation
with the CSO. giving saitable representation to the variona government deparinients.

Deotnils of the-different training conrsew, kuch a8 the type of courge. loeation of course,
number of traineen are given in Table 1 and the lists of trainees nre piven in Appendix 10,

Officers on Deputntion : There were three nfficers on deputution during the vear,
two uf whom were foreigners deputed hy the Government of Thailund, and the ather from
India. Their anmes, xtbject uf study and perind of stay are given in Appendix 10.2.

Statistical Offirera Conrene.( jointly with ('SO) : The session commenced in October 1001
and wns atiended by twentyfive trainees.  Four of them came for a sis munths’ genoral
course on wiatistical theory and application: twentywme stayed for another three monthe to
undaryo training in machine tnbulation ve for specinl training in somo heaneh of xeatistivs
or uthoe,  This course was stueted in ()

to provide upportunitics fur the atatiati
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working in statintical dopartments of State and Ceutral Governments to have refreshoer
cuourses fn carrent developuents in statistioal techuiques. ‘e list of oftteer in given in
Appendix 103

TABLE |1 NUMBER OF APPLICANTS, THONE AI'VHARING AT HELYUTION TESTS
AND THOSE ADMITTED

number
roarse applivanta appeared ndmnuod
1. Rewarch and \dvanced studice 127 7 e
2. Two-yoar advanenl statiatician's coureo,Recond year - g
3. Jirst yeur 20 23 %
4B first year 430 30 27
3. Statistial Ufleer's Courmg (juipUy with C80.) - — 25
. UMeersanalepitation — _ 3
7 1 il Niatixtieal Education Contro 31 - 3
8. Nliort-terns ('urwo 1 March-Soptemher 1960
Juninr m k [y
Senior -— — (1L
V. Shurt-termn Courde : Noptembor 1000 March 1461
Juninr 208 1o 1
Nenior — - o
10, Computer’s Training Courso : Maurch.Soptomber 1900
Juniar 1m 50 28
Sraivr 20 20 4
11, Computer's Truining Course : Septembor 10680-March 18681
Junior 139 77 43
Nenior 18 t8 v
12, Une yonr Evening 1% nunn\ ))ollu fjnintly with Wie (30)
March 140 na -

_Unu.vonr Evening ( ‘o, lhmhow : My 1000-April 1961

g nl the lsl for ape zation in \nrlnun
ent 101 \IH (huululv ol Agricultnral R h Statistios) for e

Cingluden 7 studenin who will prossed to the TARS rourve on coinploting 1st year M.Stat. Coursc.
<4 Moatly by promstion from the Junior ruume.

Advanced Studiva ;- There were fourteen slipendinry research scholars working
during e year,  They were attached to different units aceording to the topic of research,
Sume of them alus participnted in tenching,  Appendix 10,4, gives details of these research
scholar,

Twn-Year Adranced Siatistician’s Conran : Althouygh this courne has heen dirconti-
nued from 1980, training was provided for the second-yenr for the nineteen trninoes who had
suceessfully completed the tirst-year of the course which commenced in 1959, Their traininge
vonsisted mostly of specindization in anbjects such as Planning and Feonometries, Ntatisticnl
Quality Control and Geology. cen of the trainees had their training at [ARN in ayri-
culturul statistics. The list of tminces is given in Appendix W03,

Nhort-term Stadiatician's Conrse in Culeatin (junior and scaior) : ‘Theso coursos held
in the evening, cvontinued tn attract persons in emplovment desiving Lo qualily themsvlves
in stotistios.  Two sewions of six monthe' duration were held for each course  junior and
senior. Altogether twentyseven trainees for e senior course nnd nintythree for the junior
course wttonded.  Lhe list of trainces is given in Appendix 10,8,
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Evening Courat: in Debhi (jaintly peith (*SO) :  'Tle trainces admitted in the previoun
year's seswion cvmpleted the vourss in February (081, Forlyune trainees attended. 'Tho
list of trainces is given in Appendix 10.9,

Krening Coursc in Bowmbny : 'The ing courso in Bumbay was startwd in March
1860, There were 125 applicants for this courwe nat of which thirtytws were selected und
admitted.  Appendix WL10 giver the list of trinces.

Computer's Training Courne (junior wund acwine): Two sessiviw for  computers
(junior und senior) each of aix moaths' duration  were held with o total of twentyfour
students for thic senior course and soventysix for the junior course. The list is given in
Appendix 10.11.

2. INTERNATIONAL STATISTICAL EDUCATION CENTRE, CALOUTTA
The International Statistien] Edueation Centre (ISEC) which wans started in 1530, has
conducted np to April L Tourteen terms and baa teined 378 candidates representing
twentyone Axinn countriex. Candichites trnined in IREC hinve been statisti
departments. officials in other fichle interextel i statintion, or teachers of satisties, Reports
have heen received that the candidates trninesd at the Centre are proving themselves to
be very useful in carrving vut statistical activition in their countries.

ik i goveriment

In the carlier terms the Centre used 1o conduet regular conrses of xix months, bt
the hint few terms have been ench of nine montha duaration.  In view of ncertain amount of

difference in requirements by the eandidates who came from differont countriex of Asin.
it wan decided in 1956 to provide training at least for three different ategoeies: (i) tenchers
in statisties. (i) personx engnped in statistienl work. aned (i) persons working in other
fickds in whivh a knowledyge of statisties is necessary.  ‘The training that is now given eaters
to all the three groups although the majority of the candichites belong to the second entepory,

In recent yenrs there hus heen ademand for specinlized trviniye at the Centre on
an individual b Provision hax been made fur such training for which wome candidates
have alroady offered themeel ves,

Nince W39 the Centre s arcangenents for secepting w limited number of seniot

Ling senior statisticians for wpevislization.  Nenior statisteiins

sludent part

ipnntx and vi
may alio participate in the research and teaching work at the Institute,

With rogard to tho type of iustruction provided. particnlarly for the reglar nie
menths course o the Centre, the training iy governmenta) statistics hld beon extended to
a perivd of xix o cight weeks with effect from he Fonrteenth Tern

The wyatem of examination followed at the Contre includes peciodic exasminations
and & final examinativn for ench. Two categorien of corliflcotes are  beinr awarded:
(i) cortificate of merit and (ii) certifiente of attendanve. dopending upon the performmee
of the enudidates at tho inations

Thero are arrangoments at present (or training in each yent abont thirty sthidentx
for the regular conrse and abont six cnndidates for the  different specialization  courses

incluwling seninr course.

Purticipunts : The Thirteenth Term, in which twentysix partivipants from ten
countriex Reul uitended, concludel in April 1980, "he Fourtoenth Term started on 26 July
1960, fu all the fourteen torms together, training wus imparted Lo 178 students from the
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following Asien 1 AMghani {2), Burma (82), Cambodia (2), Ceylon
(15), India (108). Indoncaie (27), Iran (B), Iraq (1), Jupan (17), Laos (1), Malaya (4), Nepal
(7), New Zoaland (1), Pakistan (84), Philippines (51), Sarawak (1), Singapore (4), South
Africa (1), Syria (1), Thailand (25), and Viet Nam (6). Besides these 378 Individuals
who attended the regular courses, three others, from Iran (1) and United Arab Republic
(2) went through speocial courses.

Joint Board of Direclurs : The Centre was supervised by a Board of Direvtors com-
posed ag follows: (hairman : P. C. Mahslanobis; Members - M. Boldrani, R. G. D. Allen,
E. Lunenberg (ex-officivc members representing the Internstional Statisticel Institute);
V. Sahay (Cabinot Secretary, repr ing the Gow: of India), S. Basu, C. R. Reo,
and A. Matthai, Member-Secrelury (representing the Indian Statistical Institute).

Ten FourTweNTE TERM

The aonouncement of the Fourteenth Term was issued early in 1960 from the
Permaucnt Office of the [nternationnl Statistical Insti at The Hague. and the different
countriea in the region were invited to i did for training at the Ceutre.

Fellowships :  The Government of India madc available twenty fellowships for the
term undor the scheme of Technical Cooperation of the Colombo Plan. Two other fellow-
shipt were also awarded by the Government of India to two students from Iran: another
student from South Africa received a scholarship from the Ministry of Education,
Government of India.

Sulection of Trainees : Thirtythree applications from twelve countries were received
for rdmission to the Fourteenth Term. Selection for admisgion, as well as for fellowshipa,
was made by the Board of Directors of the Centre. In all thirty candidates were selected,
all of whom joined. Of the thirty candidates, twentytwo were statistical officials, two
were teachers and six officials in non-statistical fields. The number of applications received,
number selected, etc.. from the different countries, are shown in Table 2. A list of

A

the thirty participants is given in Appendix 10.1.

TABLE 2. NUMBER OF APPLICANTS, THOSE SELECTED, JOINED AND
AWARDED FELLOWSHIPS FOR FOURTEENTH TERM

number of

country applicanta solected joined uwarded
fellows|

- !
°°?9P??Pﬁf
:
I

RESs

. Burma
Ceylon
Tndonesia
India

;mn

<lapan
Malaya
Nepal
Pluhpphnu

Barawak
Sonl.h Africa
Thell

[P I~ P

—— e m =N —

)
2
a
2
[}
t
B
[}
[}

8 ———m——lbmqulﬂ—}

g
g
8

Nuts: Two fellowships outsida Colombo Plan scheme woro swurded to Ima by Govornment of
Indis sud one schiolarship was uwsrded Lo South Africa by the Minjstry of Education,
Governmenl of India,
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Inntruction : Tho Term opened on 25 July 1980. The training imparted, in
accordance with the ocurriculum of the Centre, consisted of locturce. laboratory
work, project training, assisted reading and field work. The first two months
were mainly dovoted to training at Caloutts in general statistical thods, including
the theory of probability. putational techni and statistical organization and
proceduros. In  previous terms, traini in  guver tal statisti was given
towards the ond of the torm but during the Fourteonth Term, a six.weeks' training
in governmental statistics was arranged st the Central Statistical Organization, New Delhi,
during the period October-November. 1960. Following this a two weeks' programme was
conducted at the experimental station of the Indian Statistical Institute at Giridih (Bihar).
At Calcutta. further training in pling theory and practice and advanced statistical techni-
ques was given during the period up tv the end of January 1861. During the months,
Fobruary and March 1961. individual training through specialization courses was given
in the following felds: agricultura) surveys, data processing techniques, national income
cstimation. biometry, statistics for economic planning snd mathomatical statistics. While
tho specialization courses were in progress, s few lectures and some laboratory work in
selected snbjects were also arranged. For this purpose. depending on the requirements
of the trainces. instruction was imparted in three different groups. One group of studenty
was mainly concerned with review of topics already taught; the kecond group covered more
ground in statistical principles; while the third group wont on to more mathematical snd
advanced topics in statistics.

Examinations and Certificates : During the Term, periodical cxaminations were
hetd on various topics, the total number of tests conducted in different subjects heing
twelve. The final oxamination consisted of two papors on general methodology, one on
economiv statisticy, one on governmental statistics and two papers on subjects of
speeinlization.  On the basis of the final examination, the Board of Directurs awsrded
Certificates of Merit to twentynine candidates and Certifieate of Attendanee to one
candidate.

Educational Tours: The students wero taken on edueational tours to places of
interest in India, like Agra. Delhi and Santiniketan, besides places in and around Calcutta.

Teachers :  Much of the teaching at the Centre was undertaken by the staff of the
Resenrch and Training School and Project Divisions of the Indian Statistical Institute,
A numbor of government atatinticiana thok part in the training at the Central Stutistical
Organization, New Delhii, during Octobor-Novemnber 1960,

Visiting Paachers : The Internationsl Statisticnl Institute neranged for Mr. M. Sibuys
of the [natitute ol Statistical Mathematics, Tokyu, to teach at the Centre for aboul four
months towaeds Uhe later part of the Torm.  Among other visiting teachers were ;. Morris T,
Solomon (USA). Professor Gerlard Tintner (USA). Dr. Enrique T, Vieata (Philippines).
The stwlents of Lhe Centre nbo attended a number of leetures and seminars by other
siatisticians and svientists like Mr, M. D). McCarthy (frefand), De. T, H. Dobzhunsky (USA),
Sir Ronald A. Fisher (UK), Dr. Milus Macura (Yugoslsvin) and Dr. Frank Yates (UK).
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3. STATISTICAL EXAMINATIONS

Statistician’s Diploma : The Statistician’s Diploma examinntion was hold once from
18th April to 28th April 1980 at Bangaloro, Bombay, Caloutta and New Delhi. and again
from 7 to 18 September 1980 at the same centros and Poona. During the April
sessinn, 123 candidates regiatered in one or more papers. 108 appeared nnd 54 passed. In
September, 117 candidatea registered, 104 appeared and fi0 candidates passed in one or
more papsrs.

Tho Examination waa again held in March 1981 at the following centres : Bangalore,
Bombay, Caloutta, New Delhi and Poona and 130 candidates registered in one or
more papers,

During the year the Statistician's Diploma was awarded to fourteen candidates
who passed completely in all the papers presoribed for the examination. The total number
of candidates who have been awarded the Statistician'a Diploms upto the end of March
1861 is fiftytwo.

Computer's Ceriificate : Part I of the Examination for this Certificate wns held
once from 18 to 21 April 1960 and again from 8 to 12 September 1960 at Bangalore,
Bombay, Calcutta, Giridih (April only) and New Delhi. In April. seventyseven candidatea
registered, seventy appeared and Lh\rtyfnur passed in one or more papers. Similarly in
Septeraber. seventyfive candid reg . vthree appeared and twentyninc passed.

In March 1961, the examination was again held at Bangalore, Bombay, Calcutta
and New Dethi. Sixtyseven candidates registered in one or more papers. Also, one candi-
date had registered to appear in the Computer's Certificate Examination Part 2A,

Statistical Field Surveys Ceriificate (junior and senior) : These examinations were
held from 5 to 13 September 1960 at Bangalore, Caloutta and New Dethi. Tn the Junior
Cortificate Examination, threo candidates registered and nppeared, while in the Senior
Certificate E ination, eight candidates registered and appeared. One candidate passed
in the Junior Certificate Examination and two in the Senior Certificate Examination
in one or more papers.

The names of ful candidates for the examinations held in April and September
1960 and also a summary of results by each paper for all the examinations held from 185132
to 1980.81 are given in Appendix 11.

4. PLANNING DIVISION

A small Central Statistical Unit was established in New Dethi in 1049 and was
staffed by the Institute workers. This Unit looked after the statistical work of the Govern-
ment of India for two years until the establishment of the Central Statistical Organization.
A amall Institute Office continued to he maintained in New Delhi for active collaboration
in the statistical work of the Government. In 1853-54 an Operational Rosearch Unit
was established to undertake, on a small scale, technical work on pl

In September 1854, the Instituto was asked by the Planning Commiasion to study
jointly with the Central Statistica) Organization and the Finance Ministry the possibility
of preparing the Becond Five Year Plan in such a way as to ensure & continuing increase
in national i and impr t in the level of living and also a solution of the problem
of unemployment, if possible, in ten years.
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On 3 Novemhor 1954 Prime Minister Jawaharlal Nehru innugurated a seotion in
the Tndian Statistical Institute for studies relating to planning for national development.
These studies led to the formulation of tho “Draft Plan-frame' of March 1955 which waa
ncoepted ns the basin for the preparation of the Second Five Year Plan.

In Septembor 19035 it was decided that the technical work on planning in the Tnatitut
should be strengthened and yreater at ion paid to perspective planni Kince then

work on planning is being done by the Institute in Delhi and Caloutta.

WoRR ™ DaLRI

The Planning Unit of the Institute in Delhi has been actively collaborating with the
two divisions, one for Perspective Planning and the other for Statiatics and Surveys in the
Planning Commission under Professor Mahalanobis and with the Central Statiatical
Organization. The Delhi Unit has cooperated in the preparation of a series of studies on
scientific and technical man power and technical studies relating to the preparativn of tho
Third Five Year Plan.

The Delhi Unit was engaged in research work of different types during the year
under review. Some of the studies were concerned with the change in the structure of the
national economy over the period 1953-1057. Estimates of gross national product, national
income and contribution of different sectors to the aggregate income for different points
of time, past and future, were worked out in this connection. Secondly, the change in the
pattern of consumer expenditure was studied and projections were attempted. Also, inter.
induntrial relations and growth models were studied in the context of long-range develop-
ment of the economy. Next, the finanocing aspect of the long-range development plans
was also idered and approximat imates were worked out. Finally, the foreign
trade problem was studied from long.range point of view,

In another group of studies, continued attention was paid to the problem of
effective utilization of man-power and costa and benefits of educational courses and scholar-
shipa were critically examined. Preparation and analysis of varions technico-economie
cosfficients useful for planning and for studying the implication of any given xct of
production targets in terms of investment, employment and material consumption cngaged
the attention of yet another resaarch yroup: effectiveness of investment in certnin fields
was also studied. Nome headway was made in the fleld of regional planning and the
problems d with locational ta of develop were taken up fur detailed

The Regional Survey Unit of the Institute was transferred to Delhi for this
purpose. Planning experience of foreign onuntries relevant in the context of the other
work in the Unit continued to be studied as in the past.

During the laat two years a number of economists came to New Delhi under the
India-M.I.T. Rensarch Project and some of them namely, Dr. I. M. D. Little, Dr. ‘I'revar
Swan, Professor. W. R. Reddaway and Dr. H. F. Lydall worked in cluse aollahoration
with the Planning Unit on some cconomio problems of planning. Dr. Louis Lefeber of the
Projeot and Dr. Rosenstein Rodan joined thu team in Delhi.
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Dr. M. Kalecki, Vice-Chairman, Planning Commission, Poland, came in the winter of
1969-60 at the invitation of the Institute and the workers of the Unit had the privilege of
working with him for a couple of hs on some probl of pl d development under
conditiona of financial stability. Mr. I. Chadaev and Mr. A. I. Polusukhins from the
Soviet Union helped the unit in certain atudies. Mr. Thomas Balogh of Oxford University
came for a brief nssignment, under similar Arrangement. for the winter monthe of
1980-61. Mr. Bruce Mcfarlanc of Sydney University came under n fellowship soheme of
the Inatitute to work in the Unit for three months on n study of planning methoda in
Indis. He gave a number of lectures on planning techniques of Yugoelavia based on
his on-the.spot study during an oarlier year long visit to that country. Similarly, in
response to a request received from Mrs. U. Rabe, a rescarch fellow from East Germany,
facilities were extended to her to work for about a month on the subjeot of Indian public
finance in the Unit.

Among Indian scholars, Dr. A. K. Sen, worked in association with the Unit for
a few months on problems of effectiveness of investment and choice of technology and
Dr. 1. 8. Guiati, Professor of Economics at Barode University carried out studies on some
problems of taxation. Dr. S.J. Patil, on leave from UN Economic Commission for Europe,
and Dr. Jagdish Bhagwati, a Fellow of the Oxford University, also worked in the Unit for
some time. A scheme of research project, “Rural Manpower Utilization in India,™
presented by Dr. Chao Kuo-Chun, a visiting scholar from Harvard University, has hoen
upproved and he has been offered an assignment of one year to complete tho atudy with
necessary assistance from the Tnatitute.

WoRk ™ CALOUTTA

The work in Calcutta, as usual, included research, teaching i and di
and other studies.

Rescarch :  The main fields of research covered at Calcutta were inter-industry
studies, nationa! income and allied subjects, studies on consumer bebaviour, econometric
studies and miscellaneous studies on planning. Liats of reports and papers prepared by
the Division are given in Appendices 5.6—8.8.

A draft report relating to the details of estimation of the 1953.54 inter-industcy
table has heen completed and supplied in plr'.a to the wmembora of the Inter-Industry
Study Committee sot up by the !“ ing C ion. An inter-induatry table for 1935-56
was prepared at the il of the P ing C: inai The 1863-54 Table has alrendy
been inverted by the Electronic Computer Division and the 1955-38 Table has beon rent

to the Division for inversion.

The section on national income inued studiea on the haaia of original NSS rocords
with an aim to sscertain levels of output in certain household enterprises. Work has also
heen taken up on the growth of the economy during the Inst century as well as distribution
of national income by factor sharea and by size.

Studies on consumer hehavinur mainly related to the proparation of o paper
on the dintributi of diture in Tndia during the last decade. This
study was circulated to the membera nf the Committee on tho Distribution of Income
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and Wenlth Appomted by the Qovernment of Indin. At tho instance of the Planning
C ions of d d for various commodities during the perind
of the Third Five Year Plan wero warked nut on the hasis of NSS data.

Econametric atudiea were benefitod by the presence of Professor Gerhard Tintner
in tho Institute for a ber of tha. The trio lies yroup continued to
work ns tho secretariat of the annual conforence of econometricians.

Other studies include optimization of plant utilization, comparative levels of inven-
toriea in Indin and in the USA. labour's share in manufacturing industries and economy of
Indian livestock. Two workers of the Boviet Academy of Sciencea, Mr. V. G. Raatyaniikov
and Mr. G. G. Kotovakii came to the Institute to work on agrarian problema in India on
the baais of NSS data.

The workers of the Division contributed a number of papers to the Indian Conference
on Research in National Income held in August-September 1860. M. Mukherjeo and
H. Mazumdar attended the Asian Conference of the Intornationsl Assaciation for Research
in Income and Wealth held in August 1980 and prosented papers.

Collage Industries :  (lertain studies on cottage industries were taken up in February
1956. A working centre, Kalyanaari. was atarted in the Instituto for the purpose and has
boen running more or less on u self-supporting basis; the workers engaged are being
paid out of the sale procceds from the industry products. A study was also initiated
in three selected villages near Caleutta for finding out the improvement in the conditions of
cottage-industry workers when certain facilities (of marketing, eto.) were provided to
them.

Teacking : The Division organized. as in provious years, several courses iu eco-
nomics under the nuspnces of the Resenr(-h and Training School. Lectures and practical
olaases on and tatistics were alao arranged for the International
Statistical Education Centre and the Statistical Officers' Training Course, in accordance
with the usual practice. Professor Tintner took coursez on advanced and elementary
econometrick for the benefit uf the workers of the Division.

Saminars : A number of lectures and seminars were held in the Unit. Besides a
number of prominent foreign scholars, the sta-memberas thomselves vonducted seminars
and discussions to report the progresa of work done by them.

During the period April 1080-March 1081 covered by this report, twentytwo
additions were made to the mimeographed working papers published by the Division.

Three volumes of planning papers in the serics, Studies Relating to Planning for
National Dovelopment, have heen published, namely, (1) Planning for India : Selected Ex-
plorations in Methodology by Ragnar Friach; (2) A Demonstration Planning Model for
India by J. Sandee; (3) Some Basic Planning Probloems by Charlea Bottelheim.

Two more volumes, namely, ‘Talks on Planning' by P. C. Mahalanobis and
‘Btatisties and Planning in Socialist Countries’ by severnl foroign experts are in the presa.
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6. NATIONAL SAMPLE SURVEY

The National S8ample Survey (N5S) was started in 1050 at the instance of Prime
Miniater Nehru with the objeot of obummg comprehensive and oontinuing information
rolating to i io and d P diti on a countrywide basis, It has
boen carrying out & continuous survey programme eince that time through which a wide
variety of inl statintioal information has been and is being collected to provide national
and regional estimates of d graphio characteristios, consumption pattern, employment

features, agrioultural production, and other subjoot:

NSS coll informati imul ly on a number of topies in o specific survey
period called a round. The period of survey for one round at present is approximatoly
one year. Different subjeots are covered in different rounds, some subjoots being repcated
over a number of rounds.

Information is collected by the NSS to meet the needs of various users, inolnding tho
Ministries of the Government of Indis, the Planning Commission, and the States. As tho
resourccs aro limited it is not possible to neet the demunds of all tho users at the same
time. It is thorefore necessary to decide on the subjects of enquiry and the itoms of infor-
mation to be cullected in & particular round and to formulate programme of tabulation and
draw up a tine-schedule for completion of work, keeping in view the available resources.
The Central Statistical Organization of the Guvernment of Indin is the co-ordinating
budy in regard to the different aspects of the NSS enquiries including drawing up of the
survey design and tabulation programme, fixation of priorities for tabulation work and
vther related matters. A Programme Committee consisting of the representatives of the
various Central Ministries and other intercated parties advises the Central Statistical
Organization on various aspects of the survey.

The NSS organization is broadly divided into three branches—one concerned with
the planuing of the survey, tho second with the field work and the third with the processing
and snalysis of the data collested and preparation of statistical reports. Since the vory
incoption of the N'SS the pl g and the pr ing and analysis branches are located in the
Iustitute. The field work is mainly the charge of the Dircctorate of Nativnal Sample Survey,
which is under the sontrol of the Cabinet Secretaciat, Government of India. The field work
in West Bengal and Bombay city is, however, the responaibility of the Institute.

Participation by States : The NSS was started solely as a ceatral agenoy for collec.
tion of statistics. But it was soon realized thut the States alsn should partivipate in NSS work.
The States colleot statisties for their own use. It was considered only natural that the same
or similar data collected by Loth tho Central and State agencies should be based on uniform
voncepts and definitions. Further, the duta collected by the Central and Stato agencies
on the same concepts and definitions and according to tho same survey plan could be pooled
togethier to obtain cstimutes for the differont rogivns with increased precision. Moreover,
if they collect data seeording to the NSS programme, they would have to process their own
data. This would mean the building up or strengthening of the tabulation units of the
States, who come in for participation in N8S work., Aceording to tho present arrangement
both the Centrul und- State agencies covor differont interpenotrating nctworks of xamples
sceording to the same survey plan.  State sgoncies also process their own datn but tho
work relating to the planning of the survey including drawing up of the sample design and
preparution of schedules of enquiry is done at tho Institute, Purticipation by Statos in
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NSS work started from the ninth round with the coming in of Bombay and Uttar Pradesh;
Korala joined in the tenth round, Bihar in the oleventh, Andhra Pradesh, Assam,
Orissa and Punjab in tho fourteenth and Madhya Pradesh in the fifteenth round.
Rajasthsn started participation from the si h round.

Use of Interpenatrating Networks of Sumples : A unique featurv of the statistioal
operation in NSS is the use of intor-penetrating network of samples ([PNB). This technique
in ite genoral form consiats in drawing a numhur of parallel samples each of which is sproad
over the cntire region under id These ples, which have the same sample
size, arc drawn independently under id | process of from the same universe,
Different sets of samples are generally surveyed and/or prucessed independently by different
vperativnal units. Each sample is thus capable of providing an equally valid cstimate of
the population characteristios under study.

The normal practice in NSS is to arrange interpenetration in field-work by allotting
differont sets of samples to different parties of investiyators. Until recently the data obtsined
from the different samples were largely processed by vne operating unit. In the year under
review interpenetration was extended to the processing work as well. The data cullected

in the very recent rounds arc being pr d by three indop pr ing unita located
in Baranagar (Calcutta), Giridih and Delhi.

Machine Tabulation : The NSS data are processed with the help of machine equip-
ment located in tho three operating units. During the year uuder review there were
twentyfive sorters, twenty tabul six Itipliers, five collators and twentyfive
reproducers and gang y punches and two el i hi of the TBM and
ICT. A Russian tabulator and a8 Russian reproducer and gang summary punch were also
used in the tabulation work. In addition to these, seven sorters manufactured by the
Institute workshop were used by the different operating units, In this period a feature
deserving special mention was the creation of a machine pool vut of the above machines
with three tabulators, four sorters, one collator, one multiplier, three reproducers and gang
summeary punches and one elestronic machine. The pool was created primarily to meet
the demands of research work both tk ical and opplied. In addition to this, wurk
relating to hanized like preparation of salary bills are also done by the
pool. Further, this acte as u reserve for NS8 work in times of emergency.

Recent Rounds : Fourteen rounds of tho NSS were completed by June 1859. During
the period under review the fifteenth round (July 1958-Tuno 1980) was completed and
the sixteenth round started in July 1960. I[mmedistely beforc the start of & round, s
training conference iu held at the Institute where the pts and dofiniti Jopted in the
survey and methods of filling the schedules of enquiry are explained by the Institute
(NSS) technicians to tho supervisory field staff who in turn explain these to thoir sub-
uvrdinate officors at thoir respective houdquarters. In the year under referenco the training
conference was hold at the Institute in July 1960.

After the sixteonth round had been in progress for tbwo wonths the Chief Direutor,
NSNS Ficld Branoh, organized another training course for thu fiold steff in a number of
vontres. Quite a numbor of teohnivisns from the Instituto participsted in these rofreshor
training vonloronces during August to October 1060. The Programmo Committee et
twico ut the [nuti under the Chsirmunship of the Central Statistical Orgunization in
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Outober 1860 and Fobruary 1961 to settle the items of work to be covered in the seventeenth

and eighteenth rounds of NSS as well as to decids on the tabulation plans end prioriti
Subjects Covered in Different Romula The subjeats novomd in different round.l mly
be grouped into two categori i g and ad Aoo. Inf on

ture and oconditions of hiousehold living in bomg collested from the first round. Other Iubjeuu
of a broadly continuing nature are employment and unemployment, housebuld enterprise,
rates of births and deaths and growth of population, land utilization and crup production,
and retail and whclmle pricea Among the lmpomnt. ad hoc survoyn conduoted in the earlier
rounds may be ding (sixth round), distribution of land holdings
(eighth round), household mdehwdneu (mghth round), farming practices (eighth ruund),
cmployment and unemployment and indebtedness of agrioultursl labour households
{cleventh and twelfth round), produehnn of milk and production and utilization of cowduny
(twelfth round), book readera’ (thi h round), livestock products (fourteenth
round) capital formation (fourwent-h round), disposal of cereals (fifteenth round), land
boldings (sixteenth round) and family planning (sixteenth round). In addition, typo studies
and pilot enquirios were also undertaken from time to time.

Manufacturing Industries : The NSS8 is carrying out sinco 1052 (reference year
1851) & survey of manufacturing industries in continuation of the survey which was started
in 1951 by the Di of Ind ial Statistics, Govi of Indis. The Sample
Survey of Manufaoturing Industries (SSMI) Lrought within its purview cstablishmesits
using power and employing ten or more workers, and establishments not using power and
employing twenty or more workers. From the fourth round (reference year 1934) tho scope
of tho survey was extended to inolude industrial undertakings covered by the Industries
(Development and Regulation) Act 1851. In this round an exploratory survey of thirtyaix out
of fifty industrial undertakings registered or licensed under the above Act was undertakensido
by side with SSMI. 1In the fifth round (reference year 1855) all the industrial undertakings
oxcept coal mines were covered on the basis of cumpleto enumeration. Coal mining
undertakings aro being included in the pl lon of undertakings since the
sixth round (reference year 1858). The work of the eighth round (referonce yoar 1958) was
practically completed in July 1860. The size of the sample factories (registered under the
Indian Factories Act 1948) was 6,000 and 7,222 nndertakings wero covered.

Till 1856 the Census of Manufacturing Industries (CMI) was being carried vut under
the Industria] Statistics Act 1942, In respect of cetablishments using power and employ-
ing twenty ur more workers, twentynino industry types vut of tho total of sixtythres industry
groups were covered in the Census. The State Statistical Bureaus weic respunsible for the
collcotion of data. As the integration of CMI and SSMI was considored desirable these
Lwu enguiries were merged together and in August 1060 the Annual Survey of Industrivs
way started (reference year 1950). The salient features of the survey arc (1) collection of
dats on statutory basis under the Collection of Statistics Aot 1053, (2) complote onumera-
tion of all largoe establishments having Afty or more cmployees oh an average using power,
and one hundred or more employees or: an average not using power, (3) coverage of all
thor ining smaller establish ts by a piobability xample. (4) & common questionnaire
for both the higger and tho smaller ostablishments on vital items with additional
details for bigger cstablishments. In all 0.078 fuctories are covered in the Censux and 6,057
favtories in the samplo. Important item covernges arc input, output, labour employod,
wages, capital inventory and transactions.
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Seaoiar. EnQummy AND Tyre Sruvres

Crop Surpsys in West Bengal and Ancillary Enguiries : As in the previous years
perimental surveys to develop survey techni were conduoted in West Bengal during
jule-aus, aman and rabi seasona of the yur 1960-61. A total of 030 villages were
seleoted in each of the jute-ans and rabi seasons and 720 villages in the aman meason, A
ssmple of olusters of plots was taken from sach village for area and yield surveys.

During aman season three type studies wero organized at Dssghara in the distriot
of Hooghly. The first type study was conducted to test the reliability uf the ounventional
method to determine the proportion of area under paddy crop in individual plots by eye-
eatimation. This was done by comparing the resnlte obtained by eye.estimation with the

reaults based un actusl measuroment of the paddy felds by exverienced surveyors,

In the second type study the ubjeot wae to study the variance functions of the pru-
portion of ares under paddy estimated from village clusters of varying sizes in the first stage
and plot clusters of varying sizes in the second stage.

The third type study was carried out for testing the reliability of tho datn relating
to the ption of cereals colleoted by the interview method hy checking theso data
against the results obtained by direct measurements of tho quantity consumed for one day
and thirty dayu preceding the date of enquiry.

Further studies on the prediction of outturn of paddy based on specitic yield rates
under different orop conditions and plant densities for sowing as observed in the previous
soasun, and acreages obtained by a pre- hnves'. survey in the current season waa continued
this yoar also. Analysis of the data colleoted so far is pr ding

During rabi season s apecial enquiry into the incidence and extent of fish vultivation
in tanks snd ponds was taken up.

Crop-culling Experimenis : A Worldng Group was so'. up by the Central Statistical
Organization in October 1859 for g the d P b NSS and official
estimates of crop produotion. As the oﬂicul eatimates are based on the yield rates obtained
from the rectangular cut of 33 f. by 16} ft. and NSS estimates on the yield rate based on
the ciroular cut of radius of 4 ft., the Working Group recommended that studies should
be nndertaken to compare the yield ral btained by the two agencies from their respsctivo
sample cuts and that necemsary experiments should be conducted under the joint supervi-
sion of the different agencies concerned.

As & first utep to such a series of joint studies, urop-vutting experiments were varried
out on jowar grown in mixture in two adjoining villages of distrist Bundi in the State of
Rajasthan in November 1980, This study was conducted under the joint supervision of
the Directorate of National S8ample Survey, Government of India, Department uf Agriculture,
QGovernment of Rajaathan and the Indian Statistion] Institute. In the seoond of this scries,
orup-oitting experimonta on rabi crop were carried cut in Rarh in tho State of Bihar in
March 1961,

Enguiry into Distributive. Kntvrprissy of Joint Stnck Companien : A pilut enquiry
into distributive activities of Juint Stock Companies in Bombay city was started in 1960
with 300 mamples drawn from the 1057 list of trading Joint Stock Companios maintained
in the Office of the Rogistrar. Data wore collected by the local field branch of the Institute,
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The objootivos of this aurvey wero to test the framo and the sohedule of enquiry, to nsseas
the rate of rosponse and to got an idea of the field noet invelved.

Type Rtudy on Popwlation and Vilal Statistics :  The report on the first phase of
the type study which was oontinued from December 1858 to January 1960 in Assam.
Bihar and Kerala fur improving the methndulogy of collection of NSS data was finalized.

Typ Study on Morbidily : A type atudy on morbidity was started in October 1860
to cuntinue for & year in one village and in one urban block each in the three States of Maha-
rashtra, Kerala and Rajssthan snd in two villages in Weat Bengal and five urban blocks in
Pombay city. The ubject for this atudy was to examine the offects of different probea and
definitions, recall periods ond proxy interviews on the morbidity rate.

Pont-censun Survey : The poat cennus survey was started in March 1981 with a
view to obtaining indepeud imates with provision to study the "coverage’
and ‘content’ errors in the ducennml population census of 1981. About 1,200 villages and
400 urban blocks wero acheduled to be surveyed.

Pre.testing of the Questionnaire on Family Planning : A pilot stady to test the

questionnaire for family planning schedule of the ai h round wag 1 d in twenty
blocks of the city of Caloutta during February to May 1960. The purpose of the enquiry
wad to test the questionnaire as well aa to get the tion of the reapond in giving

relevant information on the differont aspects of family planning.

Type Study on Errora in Reporting Birtha and Deaths : A type study was conducted
in twentyfour villages in West Bengal during August to Octuber 1980. The object of thin
atudy was to find out the extent of error involved in reporting births and desths by the
informant.

Type Study on Connumption of Cereals : A type study on consumption of cereals
waa started in one village and one urban block in each of the States of Maharashtra, Rajasthan
and Madras and in one urban block in Bambay city. The object of the type study was
to determine the optimum roference period of collection of data by the interview method.
Thix was dono by getting the consumption of cereals by actual weighmaent. aa well as hy inter-
view method for different reference periods of enquiry.

8. ELECTRONIC COMPUTER DIVISION

The usual activities of this Division were continued as before. An expansion of
activity along a new line wax decided upon during the year.  On the request of the Judsvpur
University a joint project for the constriction of two general purpose high speed electronic
digital computers was undertaken, Develop t of & fully transistorised el ic computer
is vontemplated. Apart from common fealures, one of the machines will have facilities
for processing of statistical data. A joint committee comm.mg of the Dean of the Faculty
of Engincering and the Professor-in-oharge of Tel th Engincering of the
Jadavpur University and two senior staff-members of the Institute is being sct up for
the execution of the project.

With the holp of the punched card input equipment for URAL, which wasa construo-
ted last year, it became possible to undertake a large-scalo fractile graphical analysia of the
NSS data. Some peripheral equipment for handling of oards, consisting of a collator, &
reproducer and two Institute-made sorters were installed. It was found that the URAL
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with the punochod card input unit was equal in effloiency to eight conventional tabulating
nnite. In order to cope with such volume of work as woll ns the growing demand for seienti.
fic computation from other institutions round.the-clock operation of URAL wak started
from | November 1080, The machine is being run for 24 hours o day for six days in a week.
As was expectod, the total time taken for repaira and maintenance hecame appreciably
low Ar compared to the provious one-shift runs.  The other onmpiuter in heing rin for two
shifta per day.

RESRAROH AND DRVELOPMENT

Apart from the usual computation services to the dopartmenta of the Institute and
to outside scientific and governmont institutions twoe now linea of activity were started.
One of these was the study of electrical power flow problems with the help of digital com-
puters. During recent vears caloulation of such power flow problema has become a necossity
due to the formation of zonal nationat grids in Indis. At prosent only ane net-work analyser
axists in Bangalore where problems are sent for solution frum various parts of the country.
The sotting of such problems on & not-work analyser is a fairly lengthy and arduous process.
It is also beyond the capacity of a net-work analyser to handle power flow probloma for larger
grids. The accuracy is also very limited in net-work analysor and for problems of power
loas they are idered to be itable. Since 1055 digital computera are heing inorcasingly
used for solution of electrical power probleme, such as power flow problems, calculation
of power losses during transmiasion, transient stability probl in power sysl ete.
in countries like USSR and USA. Preliminary studies show that the URAL computer
with its magnetic tape unit will be fully capable of tackling all power flow problems ot only
in the enatern zone but for the whole of India when al) the national grids hecame cunnected.
The setting up time and computation tirse would be negligible eompared to the time taken
on a net-work analyser.

The second new line of work is the application of digital computera to problems
of fundamental acience. A puter ocan simulate random walk problems, A programme
has been made to simulate the classical Rayleigh's random walk problems. The resuits
are interesting. Problems which are extremely difficult to solve and are practically un.
slvable by means of ordinary manual methods, can he aimulated by the computer and the
distribution functions can be numerically tabulated. Problems computed on the computers
HEC2M nnd the URAL are lirted in Appendix 8.

Compuler (omponenta :  Inveatigations on the mochanical detaile, the logic and
the design of clectronic aircuitry for an optimum magnetis drium store for computers with
n view to application in data.processing systems wil acientific eomputers were continued.
The reaults of the in igationn were pullished in two resenrch papers. (Appwadix i.3).

A theoretionl study on the physics of magnetic recording was nearly completed.
‘The magnotontatic problem for the magnetic head was solved mathematically by conformal
transformation and the numerical putation of the problem was donc on the computer

HEC2M.  Attempt in being made to transistorise the associated roading vecording circuits.
A new type of rolf-strobing reading virenit was designed and oonatructed.

‘Ivannistorined Arithmetic and Loyical (lircwits : Design and experimenta on the
bansic building blocks for differont logical ocireuitry for computera using transistors were
continned as in last year.
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Analogue Mnchine for tha Siatistical Analysis of T tered Data from Seismograph
An analoguo oco-relation computer using a new type anslogus multiplfer hased on Hnll
offect is Loing designedl and construoted.

Randomn Nusmber Uenarator :  Randomi numbers aro ofton reyuired in statistical
work. The random numbers are usually punched on cards from available random number
tables, such ns Tippett's Table or Rand Corporation Table. This is a time.consuming wark.
Tn many problems a large of rand ¥ are to be nsed. For problems of
random walk gimulated on high speed computers, it is often found that the eards containing
random numbers, which require a fortnight for a puncher to punch, are consumed within
n short time. Work was undertaken to generate truo random numbers (distinet fiom pseudo
random pumbers) and to automatioally punch these on standard eighty column Hollerith
cards. It ia known that the emission of Alpha and Beta partiolea from a radicactive source
is a truly random process which can not be predicted by Causality Principle. Using this
principle n card punching mechaniam has been actuated to punch random mimbers consisting
of one to oighty digits on eighty column cards. Attempt has been successfully made to
actuate the printing hanism of a standard tabulator for printing random numbors. The
work whicl'has been started recently is in progress. List of papors published and completed
during the year is given in Appendices 8.3. and 8.4.

Maintenance Servics : The constructive maint: of hed card hi
wag continued as before. One 802A calculator, which was purchnsed from the IBM. was
added to the list of punched card machines maintained from this unit, viz.. two Russian
tabulators, two summary punches, twenty electric key pinches, six electric verifiers and
one [BM type 416 tabulator.

Training: The following five graduate apprentices, who were sent by the Depart-
ment of Radio Physics & Electronics, Calcutta University were given praotical training.
Ranen Biswas, M.Sc. (Tech.), Satyen Deb, M.Sc. (Tech.), Shyamala Sankar Majumdar,
M.S8e, (Tech.), Suhas Majumdar, M.Sc. (Tech.), and Ajit Singh, M.Sc. (Tech.),

7. DEVELOPMENT WORKSHOP

High Spaed Elsrironic Sortern: TDuring the period under review the Workshop
has produced seven more sorters, thus bringing the total to fourteen including two
prototypes. Of these four are working in the Army Statistical Organization. New Delhi.
four are beiny used by the Institute at Baranagar and one at Giridih; three sorters are ready
for inatallation. Another batch of twentyone sorters has heen taken up for production
and it ia expeoted that twelve of these will be completed by the next year. The
Workshop ie examining the possibility of using transistorised olectroniv unita for the
sorters to be produced in future.

Desk Calcul : The develop work on desk csloulstors has been takon up
at a much higher pace for the purpose of finalizing tho production of development part at an
early date. [t has been deoided to produce sufficient number of calculators in the noxt
financial year for the purpose of actual trial in the different departments of the Institute.
Simultaneously necessary apeoml tools are being desiyned and constructed su that the work-
shop can undertake production of the caloulating machin
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Other Project» : Beeidea the two projects, namely, high speed eleotronio sorter and
desk caloulating maohine, the workshop has undertaken development of other punched
oard machines, suvh as, manual koy punch, manual verifier and tabulator. A licence for

facture of desk caloulators, key punches, verifiers and tabulators has been roceived
from the Government of Indis and work has already been started in this direction. UNTAA
machines are in the process of being unpacked, run and tested, for the purpose of installation,
in & new shed at 202 B.T. Road, Caloutta-35. Engir and other | are heing
reoruited and & achemo for the purpose of giving proper training to the requisite technical
personnel for the workshop is under examination. A training programme under National
Apprenticeship Training Sch has been worked out in collaboration with the Directorate
of Industries (Vocational Training). Government of Weat Bengal and is now in progresa.

Service :  Services to the different departments of the Institute have been rendered
by the workshop as usual during the poriod under review and 160 crop survey instrumenta
have been fabricated for supply to NSS. Caloulating Machinos Repair and Maintenance
Unit attonded 167 service calls and executed seventy major repaira of caloulators in addi-
tion to routine maintenance of 309 caloulating machines, hoth hand-uperated and electrical.
Valuable technical services rendered to some outaide parties, such as, National Instruments
Ltd.. National Carbon Company Ltd.. Indian Airways, School of Printing and Technology
and others. The jobs ted for these were vary intricate and precise.

The Maint Unit for Institute Punohed Card Machines has been transferred
to the Development Workshop.

An eleotronic unit headed by H. Raha, M.LLR.E. (USA) han been added to
the Development Workshop. This unit is engaged in development of the eleotronic part
of the tabulator under production.

8. C. Maulik joined the Insti aa C Iting Engi and gavo his advice in
technical matters.

8. STATISTICAL QUALITY CONTROL (SQC)

In 1947-48, Dr. Walter A. Shewhart, who may be described aa the “‘father’” of SQC
paid a visit to thia country and aroused considerable enthusinsm in the idea of SQC buth
in statistical and industrial circles. Tmmediately after Dr. Shewhart's visit, the Indian
Sooiety for Quality Cuntrol was eatablished in Calcutta, but the SQC ides did not really
cateh on till 1952 when a team of experts deputod by the United Nations Technioal Assistance
Administration d d intonsive g courses in SQC methods in different parts of
the country. The prug in this jon was organized by the Iustitute in colla-
boration with the Central Statistical Oryanization. SQC has since made fairly steady pro-
gress and seven SQC Units arc now functioning, one each at Bangalore, Baroda, Coimbatore,
Bombay, Calcutta, Delhi and Madras with a coverage between them of fiftyeight factories.

A factor of considorablo importanue in the progress of 8QC has been the three All-
India Conferences, held in Caloutta in January 1948, January 1955 and December 1958.
Dr. Shewhart who presided over the firat conference paid two more visits: in 1954.55 and
in 1968-50. An Advieory C ittes for the guid: of SQC policy was set up in 1953
with Sri C. D. Deshmukh as Chairman and Sri Pitambar Pant ns Secretary.

THe SQC work has three asp (1) pr ti (2) application to industry and
(3) training of spectalistsa. The pr tional activitiea are carried on by organization of
conferences, seminars and meetinga.
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On the operational aide, apart from a faw large industrial units which have their
own SQC orgunizations and some of which provide consultants who work on a limited soale,
tho SQC Units of tho ISI are engayed directly in the practice of Quality Control establish-
ments. An idea of the wide ecope of the advisory servios given by these Units will be
apparent from the following list of industries which ara covered by SQC work: mnlles
metallurgy; foundry & light engineering: electrical; ti hemicals & phar
glaes & ceramics and proccss & miscellanoous md\utriu

During the year under review training courses for factory personnel wore held in
all the seven units of SQC in addition to the usual apprenticeship courses. Several intro-
ductory visits were paid und o number of promotional and special lectures, seminars and
discnasions were held in the upita. Professor Lloyd A. Kuowler, Professor and Chairman,
State University of Towa USA vame to the Institute ns an SQC expert, besides offering
expert consultation to the different SQC Units of the Institute all over India, he
participated in a series of lectures in Caloutts.

In Bombay an in-plant supervisory course was conducted for the supervisors of
light engineering factory and an advanced course, exclusively for chemists was arranged
for u member factory. ‘The Delhi unit consolidated its efforts at developing s SQU system
for sugar mills and & draft brochure was prepared.

The SQC staff also participated in the teaching prog of the Researoch and
Training School.

9. LIBRARY

The Central Library continued to be located at Baranagore with a service centre
at the City Office at 9B Esplanade East and branch libraries at Giridih, Dethi, Bombay and
Bangalore.

Resources: The library has a book oollection of nearly 87,600 volumes distributed by

bjects aa foll : Statisti 22,450 vol Math ti 4,400 vo! Physical and
Binlogical Soi 7,550 vol E ics and its subsidiary b b 12,200 vol
Sociology, Cultural Anthropology and Demography—9,800 volumes; Engineering and Techno-
logy (including Agriculture, Medical Sei and M t Soi )—9,000 vol 2

Humauities—8,200 volumes; and General Reference works—d 900 volumes, Thero is nlso a
collectivn uf 22,312 reprints, Monographs and specislized technical reports and documenta
sud a large collevtion of photoprinta and miorofilms.

Beokn nnd Journalsa : The library aocquired 7,484 volumes of whioh 5,700 volumea
weru provessod, compared to 5,735 volumes in the previous year. Of these 7,434 volumes,
1,581 woro gifts, 188 were received on exchange basis and 4,248 volumes were puichased.
The remaining volumes were 370 bound volumes of periodicals, 487 official publications,
411 and 141 volumes were acquired for Russian and other exchange.

Pericdicals : 1,818 Periodicals and serials were received, compared to 1,717 iu the
previvus yoar.  Of these 501 wote subscribed to, 783 wese received in exchange of Sunkhyd
and other oucasional publications of the Institute and 532 were received on complimentary
Lusis. T'wontyfive dsily newspapers were subscribed to for tho newsolipping flles vn plan-
ning und occonomic development in India.
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Special Collsction : Hoientific and technical publications in Russian, Chinese and
Japanese langnages weco received from various agencics as in previous yesrs unde: the

oxisting oxchange i The pr ing of these publicati was takon op ; the
istical seotion of Russian publicati was mado up-to-date.
The ovllection of the photo-dupli d material comprises 258 microfilm rtulls

running to 2,218 feet and nonmmlng 22 176 exposures and papor printa of 2378 pages.

Bibliographic Service : The library continued to issue the documentation lists :
(1) Weekly List of Seleoted Periodicals; (2) Monthly Bulletin of Acquisitions and Library
News, and (3) Index to Statistical Literature al regular intervals and these were received
favourably by the research workera in and ide the Insti Besides these regular bulletins
the following reading lists and bibliographies were prepared: (1) Metropolitan prcbloms
and planning in big cities (submitted to East Asia RRegional Organization for Planning and
Housing, New Delhi (EAROPH, for incorporation in the international bibliogiaphy on
metropolitan areas in various parts of the world except USA and Canada, to be compiled by
the International Union of Local Authorities; (2) Prim,mg and lay out: (3) Public opinion
survey methods, and (4) Engineering and toohnological publicati ilable in the library.

The Union List of Learned Periodicals, Caloutta Region compiled by J. S8aha and
published in 1859 received o favourable response from librarians and research workers in India
ond abroad. A scheme for revision of this list and bringing it up to date was undertaken
and much progress was made in this direction.

Tranalations :  Altogether fiftythree d ts were translated into English, Of
these fourteen were from Russian, twentyfour from Chinese, eleven from .Jupanesc, one
from German and three from French.

A notable work of the year was the translation of V. N. Krylov's ‘“‘Sampling
methods in statistics.”” The translation was edited with the assistance of A. K. Sinha
of Flood Research Unit. Annotations of lnxt,y srticlos from current Chinese periodioals were
prepared for incorporation in a d t list. A glossary of Japanese statistical and
technical terms waa aleo prepared.

Japanese Translation Unit :  The Japaness Translation Unit in Tokyo prepured
eighteen English translatinns of Jap: d ts for tho use of research workers in the
Ingtitute, This unit also supplied twentyone Japaneso publications in English on sucial and
oconomic aspects of the Japanese life.

Scrvice and Circulation :  Altogether 1,419 persons used the library during the perivd
a4 againat 1,366 in the previous year. Books, journala and other materials issued during the
yesr numbered 64.408 as aysinst 57,722 laat year. Of theso 15,734 were issued from the
lending section, 28,943 from the 1eforence section and 19,720 from the periodicals counter.
Requesta recoived numbered 71,064 of which about nine per cent could not ULe fulfilled
agsinst twelve per cent last year,

146 outaiders were given spevial permission Lo use the library against 185 pursons
Inst yoar.

(Hridih Library : Alwogether | 1,62 iteins were isaucd from the Giridih Brasweh Library
during the poriod of which 1,071 wero isauod from Roforenve Beotion wud ninetyono items
from the Londing Soeution.
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Inder-Library Loan : Intor-library lending system worked smoothly and tho library
mado inter-library loan transaotions with: (1) Bose Institute, Calcutta: (2) Calcutta University
Contral Library: (3) Caloutta University Department of Anthropology Library: (4) Commercial
Library, Cnloutta: (5) India Govt. Contral Glass and Coramic Resoarch [nstituts Library;
(6) India Govt. Geological Survey of Indis Library: (7) India Govt, Dopartment of Anthro-
pology Library ; (8) Imperial Chemical Industries Library, Caloutta; (0) Inatituts of Nuclear
Phywics Library, Calentta: (10) India Govt. Zoolugical Sucvoy of Indin Library; (11) Jadavpuro
University Library, Caloutts: (12) R, G. Kar Medical Collego Library; (13) West Bongal State
Statistical Burcau Library, Caloutta: and (14) UNESCO Rescarch Contro Library, Calcutta.

1v. PUBLICATIONS

From 1332 the Instituto started holding regular acientific meotings at which statisti-
cal papers Legan to be presented.  The need of a journal bocome presving and the Conncil
sel up  apecinl committeo to report on this matter. After a careful review, the cuommittee
recommended that a new journal should be started as the official organ of the Institute but
its management and business arrangements should be made independent so that no financial
liabilities should fall un the Institute. This r dation was pted by the Council;
and it wans decided tn start a new jourual Sankhyd : The Indian Journal of Statistics with
P. C. Mahalanobis as Editor. The late Narendranath Mukherjee, the proprietor uf the Art
Press. very kindly shouldered the manay b T ibilities while the Editor made him-

P
self p Iy r ible for all fi ial liabilities. In thie way the first numbor was
issued in June 1933,

P

A litthe ater, on the initiative and the approvel of the Council of the Institute, o
separute, non-peofit distributing assoviation called the Statistical Publishing Society was
registered undor Act XXI of 1800 in Soptember 1933 with Dhirendra Nath Mitra, Girindra
Scklsr Buse und 2. (!, Mabalanobis as Trustces to take vver the financial and business res-
ponsibility for Sankhyd. After tho death of G. 8. Bose. Satyendranath Bose was appuinted
the third Trustee. This Socicty grudually built up the Eka Press which has modern type-
easting and monotype equipment nnd now prints a large variety of scientitic publications.

Sankhyd, the official journal of the Instituto, ssun gained an internativnal reputa-
tion and hecame sclf-sepporting.  Publication wae partdy intorrupted during the war but
twontythree vulumes liad been published by 1961, To vope with the increasing volume of
matter, the Council decided that Sankhyd should be published from 1960 in two soparate
series, one mainly for papers and notes on new methods and techniques and the other

mainly for vriginal data, records and applications of now methods.

During the year under reviow, parts 3 & 4 of volume 22, ull the four parts of
volume 23, series B und part | of volume 23, serics A containing thirtyvight papors und three
reports were published. There were papers un sampling distributions, probability, estimation,
tests of significance, multivariate analysis, design wnd analysis of experiments, stochastic
processes, biometry, cconunic studies, demography sud Nationnl Sumple Survey eports.

Indiun Slatistical Series : Over fifteon ycars ago the Institute had cunsidered the
possibility of bringing out a sories of statistical munographs. The first buok was "Suma Aspeots
of Multivarinte Awalysis® by 8. N, Roy (who hnd undertaken this nssignment when he was
in the Insvitutu) which was published jointly by tho Lndian Statisticsl Inatitute and Juhn
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Wiley & Sons, Ine. New York in 1957 for distribution vutside India, and an Indian wlition
was published jointly with the Azin Publishing House. Bombay. Since then arrangements
have been made for the publication of the monographs in this serics jointly by the Statistical
Publishing Society and the Asin Publishing Hmixe under the nuspives of the Indinn Sta.
tistical Tnstitute.

During the year, the following six books were published @ (1) Demonxdration
Plunning Model for Indin by Jan Smlee. (2} Plauning for Indin : Selectcd Explorations
in Melhundology by Rngnar l"ri:«-ll. (3) The Envirans of Tagore by Hashim  Amie Ali.
(4) Then and Now by Hushim Amiv Ali. (5) Erperimentx in Stalistical Suwmpling in
e Indinn Statidicul  Institute by P, C. Mahalane

Namewladheam : The Snwmreadudlram was first pubilished i July 1056 2x a0 bonse
journal of the Lnstitute during o period ol its eapid growth with the objest of ope
ol communication, fostering the growtl of tewm spirit amd to help the workers apprecinte
the purpuse of the Tostitwe,  The jounnal has sueceeded in attracting contribntiona from
prominent guests and scientists and rank and file workers.  Bach isxue has different <eetinns
in English. Benguli and Hindi.  During the year, the first issue of the fourth colime
wis published in October 1060 wud the sccomd and third issues were combined and
published in Mareh 1961,

ny chamels

Publication Unil: T'ho Unit which wus ostablished in April 1060 Jovked aller
the ontire publication work of the Instituto. Its primary responsibilities. were to sub-vilit,
to determine typography and day-out, to seo thraugh the proofs sud to co-ordivate sl
expedite the publieation work.

11, GENERAL ADMINISTRATION

The Dudinn Statistical Distitite continned to Tmaion as o non-profiv distribotivg
vrganization registerad on 28 April 1932-ander the Rovictics Registration  Act XX1 ol 1860,
The Institate wax reomgmized “‘as si imstitation of national importance”™ by the Iudinn
Statistieal [nstitute Act, 1939 which was sponsored by the Prime Minister in the Parlinment
in Decombor 1954, The Act came into operation in April 1960,

Mrmbarship : During the yenr under review 88 new mombers of ddifferent eatey
were eneolled bringing the Wotal membership of the Institite to 448 allowing for reduat

due to denth resignation ote.  Thenmuber includes 6 life, 260 ordinary, 4 institutional,

n

79 stwdent and 24 sesmionn] mombers,  The remainig 7. are honorary members,

-bnual Gengral Mrecting @ Phe Annmual General Meeting was held on 20 Oclober
1969 tu transact the wsual constitutional buxiness, namely, clection of office-hearers and
wembers of the Council, adoption of the genornl report and statemont of accountx for
1959-80 auclitd by Meswry, Jovolock & Lewes, Cliwrtered Aceountents,  List ol oflice-

bearery and membors of the Counvil is given- in Appendix 2.

Mertingx of the (Council : The Council of the Institate met 9 times during the
year on 21 May, 18 Judy, 12 August, 20 Octuber, 3 December, 27 December in 1960 and
25 Jimury February wid: 15 March in 1961, iy of pay structire Tor the employ ces
under dlifferent entugories wan considered by e Couneil during the yoar.

Gioperning Body of the Reseurch and T'vaining School @ Phe Governing Rudy  met
on 29 October 1960 under the Chaicmanship of Sir D. N, Mitra, Olairman of the Dnstitute
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and on 24 March 1061 under the Chairmanship of Dr. C. D. Deshmukh, President of tho
Inatitute,

Finanee Commitiees : The Finanee Commitler of the Conacil and the Financo
Committee of the Governing Body met on 28 October 1080 to consider the awdited atate-
ment of aceounts, the report of the ad hae Committee on the alloeation af expenditure, the
hedget proposals and ather matters.

The ad hor Joint Committes ol the Coverning Body of the Researeh and Training
School Al the Couneil of the Tnatitute exnmined the alloeation of expenditare to different
projects on 28 October 1960 and submitted its report to the Finanee Committees of
the Governing Rody and the Conneil. Alist of members of the Committees s pgiven in
Appendix 2,

Changes in Sinior Stuff : 0 The staff of the Tnditnte was strengthened  during the

year by the addition of the following persons. The date of joining i= xhown
eaclt nama:  Shri 8. Basu, M.Se,, F. N, [, Former Director General. Ohaervator
August 1900 (Addminidtrutior) ux Joint Direetor: Chan.Ku-Chun, 1 December 4
(Plraning 'nit, Delhiy. P, K. Dey. MNe ALLNe. PR (Lsndon), 2 Fuly 1t
(Rosenrch and Training): A, B, Gupta, MSe. |8y 1960 (Reavareh and Training). 8.0,
Manlik. Former Direetor and Chief Engincer. Raymas Corporation, | July 1060 (¢ onaulting
Enginecr): E. M. Paul, M.Re.. P, (llinoix). 1 Jaunnary 1861 (Rexearch and Troining):
1R, Pal PhuDa 20 March 1080 (Rexenrch and Training): Mins A, Sen, ML B PhD.
(Lansion). 12 Avgist 1060 (A ppraiant hrvicion): Miks A, Sen Gupla, MAL BT PuD.
Aeademic Diploma in ‘Edueation (London), 24 October 1060 (Fawily Plianing).

The following members of the staff left the Institute on the dates mentioned @ Morton

Nuiller (Elredronice Digaimn), | Qctober 1980 Misx A, Nen (A ppraisal Dirisinn). 9 March 1961,

Eduts and Tronsport Sections : The Extate Ofice designs and supervises all
conntruction work in the Inditute and loaks after the repair and maintenan

riv instaliati

huildinga. ronde, grownda, furnitare aned other equipment. The ¢
internal telephone svstem are maintained by o trained gronp of workers wha al
after the refrigeration plants wsel for aic-conditioning  some of the lahoratorie:
machine-yonms,

anl

h have be

Al buildings and htments of the Inatitute at Baranagar and Gi
deaigned and constructed <o far and are being maintained by the Institute’s own staff.
Inatitute wam ovcupying in 1861 nbout 123,000 wy. (L. of paccs buildings nned nearly 1k oo
rep. fo. of hutments in its different premixes at Rarngngar, The Institute was abao ocenpyine

aver S.000 &y, Te. in rented premises in O ity of Calentts, sl ahout 42000 sy, (1 ol

builidings and 2,000 zq. ft. of haimente at Giridib,

Subodh Chaneden: Das Duptn was in geneenl charge of the Extnte Oflice, The
Institute had wtarted o Lranspor o i VS48, al sinee tien a vumber of light enrx
are hoing maintained fur oflicinl work and the wae of Tostitute guestee The Tastitute lus 17
volicles of varioux types in ite fleot. 4204 ot of 4,150 requests [or Transport. were
complicd with during the
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WELPARE AND GENERAL SERVIOER

Viaitora: Over (00 visitors from India and abroad {from 24 countrics) ecame to aee
the Inatitute in the yvear undoer roviow. (See Appendix 3).

The Public Relations Unit war responsible for showing the vizitors round the Inntitute
and alsa for the | gan S dadh

International Guest Howses @ Sinee 1938 distinguirhed foreign  scientinta hegan to
come to tho Inetitute as viriting professora and experts; and upto 1952 or 1053 most of
them used to stay with Profeasor and Shrimati Mahalanobis, The numbers of gueats
increased very considernbly with the inauguration of the work on econumic planning in
1934 and it heeamo necesaary to make some regular arrangements for guests. A portion of
tho main building at 203, Barrackpore Trunk Road. Caleutta-33, was converted into n guest
house, nnd sceveral auites of rooma ab Amrapali were set apart for I[nstitute guesta.

Tn 1052 a House Committee was constituted with Shrimati N. K. Malinlanohis as
Honorary Chairman to look after the arrangementa for the Tnatitute guents, and the workers
who reside at headquarters and in five rented housea in the neighbourhood. the grounds
and gardena and ranitation,

In 1958 and 1936 now hutmenta (Fast Cottage and North Cotiage) were cona-
tructed to provide additional accommodatinn for the traineca of the International Statistical
Edueation Centre and some of the many foreign visitors who came to attend the Twenty-
fifth Anniversary Celehrationa of the Institute. In this way. hy tho end of 1936, thirtytwo
single and double rooms, many of them with attached baths, hecame available for pueste
in these hutments.

The Institute maintaing these Guest Houses mainly for foreign visitors. many of
of whom atay at the Inatitute (or fairly long porinds for lectures, research work and technical
consultations, The number of such guests during 1980.61 was 183. There in a guest
house at Mahua, Giridih.

Medical Welfare Unit :  The Medical Welfare Unit which ia naw in the ceventeenth
year was set up on a modest acale in February 1945. Since the shifting ol the Institute’s
headquarters from Caleutta to Baranagar, the Unit has bheen making steady progress,
The benefits of the Unit which are available to the workers, members of their families
an well as students and guesta include free conaultation and services, visita to resitlences
at subsidized rates and the supply of medicines on & cast hasia. The number of warkers
seeking medical aid has been inoreasing atendily. Ahout 26,000 patients were treated in
the Unit and above 1,100 home visita were paid. The cost of medicine supplied to workers
har also inoreased from Ra. 36,382 in the previous year tn Ra. 38.162 in the year under
review, The present ataff of the Unit ia aa follows: Dr. B. Goawami ar conaultant. and
Dr. R, Maitea, Dr. 8. . Sen (resident medieal officer) and Dr. A, Banerjoe.

Cultnral and other Activities ; The TSI Warkers Club at Baranagar. the TRT Field
Warkers Cluh in Caleutta and the Salboni Club at (iridih organized annual sportz. meetings.
recrentions and varied oultural activities. Yn addition. a music club Suradhuni at
Baranagar was given cortain faoilities for its notivities.
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The TSI Club participated in the Inter.office Table 'Tonnir Leagite under B.T.T.A.
in Caleutta. Two teams of [SI met in the finnl,  IST B hecame champion and INI A was
rnners up. [0 volley hall. the 181 secured third poeitinn in tne league under Vollex Balt
Federation and loxt to P & T in the knockout tournament in the guartor final. ‘The clnh
alzo participated in foot-hall and ericket tournaments under Weat Bengal Sporta Federation,
Caleutta.  Tnter.zectiona gamer und cther indoor and outdoor competitiona were conducted
by the Club.  The yearly izene of Lekhan wan published as usual.

Oreratixa CENTRES

For the fimt ten years (1932.1041) the work of the lnstitute used to he done
in the Presidency College. Calentta. and in some rented rooms in the city. At the time
of evacuation during the war in 1942, one part of the Tnstitute wak removed to Awrapali
(Professor Mahalanobiz' house at 87, now 204 Bareackporo ‘Trunk Roead. Caleotta.3i in
Baranagar, a suhurb of Cateutta) and another part to Mahea (Mr«, Mahslanobis houswe) nt
Giridih. Bihar, abont 200 miles from Culeutta. hoth of which were placed ot the disposal of
the Mixtitute by tho owners, free of rent, for the duration of the war and one year thereafter.

Hradquarters at Burnnagnr (Colentla-35): From 1946 the Institute hax also oceupicd
rented premines at 206 B, T, Road. Caleuttn-33 (near Awrapaliy comprising nbout ® acres
of land. In 1960 the Inatitute acquired ahout 3 acres of land at 203 B.'T. Road. Caleutia
and started constructing buildings on it.  Nince 18954 the [nstitute war asing abont 8 acres
of land and buildings at 202 B. T. Road. Caleutta 33 and the premises known ux Gooptanires
in the same neighhonrhood which wore placed nt ita disposal hy the Goverament of India,
The Institute subsequently purchased xome other pieces of Iand at Baranayar meanring
about three sl a half acres.

In this way Baranagar (¢nleutta.35) gradually beeame the headquarters of the
Institute. ‘I'he [natitute hag constructed about 85.000 wq. feet of buildings and 25.610
1. Teet of hmtments on ite nwn land at 203 B. I Road. Caleutta: and also oecupies shout
A8.000 aq. feet of buildings and 75.000 =, feet of hatments in other premises. Over F21.000
#q. feet of buildings and 100,000 aq. feet of hntmenta are this in the occupation of the Tixtitute
in Baranagar,

The Research and Training Sehool with its diffurent laboratories. the International
Ntatistienl Edncation Centre, hostelz for stndentx, the higger part of the National Sample
Suevey. the Calentta wing of the Planning Division. the Library, the Electronic Computer
Laboratory and Development Warkshop. the Guest Housex, and Centiul Office nnd  services
are located at Baranagar. The axsovinted non-profit orgnnizations. the Statistical Publishing
Nociety and the IXka Press, secupy adjoining premises at 204/1 Barrackpore Trunk Road
andd the non-profit organization,  Indin Caleudnting Machine and  Neientifie Instrument
Rexcarch Soeiety (ICMRTRN) in aseocinted with the Development Workxhap.,

Cudewttns ity Officen : The Dnatitute occupien about 0.000 sq. {t, in rented premires
in the city.  The SQC Unit hax itx office at 9B Explanade Eaxt which ix alro uged for evening
training courser _nd for meetings and lectures of the Institute. The Field Branch of the
Institute haw ita offices at 204/2/1 Upper Circular Road. Calentta.® and 210 Cornwallia
Streot, Caleutta-8: and rooms in the Albert Hall near Presidency College.
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tiridih :  Since 1141 an vpeeating ventre hus continued to by loonted ab Giridih,
In 1040, the Institute acquired 35 wores of vpen Innd adjoining Mohua and standing on the
rivor Usri whore an agricultural farm iy becan established.  “The Tnstitute has put ap some
hutments on ity own land and hax also construsted o Health Home Tor convalescent workera
un & pivee of land at Pachamba which wing resievedd ns a gilt.  The total space in the ocou-
pation of the stitute at Giridih in 1900 was nbout 45,000 2. ft. of buildings nnd 2,000 1y, ft.
of hutments.

The agricaltural farm ix uned for various feld experiments and hioligieal studies hy
the Binmotrir U and two field units are maintained at
nnd xociv-economic, and the other for 3o %, The National Sample Survey
s has n branch at Giridih with n machine tahulation unit of four tabulatorx, seven sortera,
one collator. two multipliers, sme reproducer and threo gang and sumnwry punches, During
the yoar Giriddih Centre war assigned 20 per cent of the operation work of NSNS,

il one for the ml hor erap

nlugien) sury

The =tudents of the RTS and the IREC truinees go in hatchen cvery vear tn
Giridih for practieal training in erop.cutting axperiments and in soc

LOCUROMIC [IPTeNS,

There nre guest houses for visitors, canteent with wolmidized Gin, cicenlating lileary.
club for sports and social functions and a medival welfare wnit for the workers,

Delhi = In 1049 when Professsr Mahalanobis started working ax Honorary Statis-
tienl Adviser (o the Cabinet. the [nxtitute opened n small oftice in Now Delhi which funetioned
for two yenrx as the Central Statistical Unit for the coordination of the, statistical work
fur the Government of Indin until the Central Statistical Organization wax established
in 1931,

The Tnatitute staff wan increased from 1854 o work on shwdies relating to planning
and seientilic and teclmical man-power in collaboration with the Planning  Commiszinn
under the guidance of Sri Pitambar Pant who ix the Chiel of the Division of Derpective
Plaming and also helps the Inatitute 88 ita Honorary Joint Necretary.

During the year under review, 30 per cent of the 1otal work of the National Sample
Survey was proceswesl in the NSS Operations, Delhi. Due to incrense in work and in
«aff new accomodation was arranged at 8 Link Road, Jangpur Extension for honsing
IPunching, Pre-Puncling and Post-Machine Processing sectiona.

Bownbay : In addition to a society branch, the Inatitute maintaing one operating
centre in Bombay working under the guidanee of Rei M. A, Telang, with an oftice for the
field work of the Natinnal Sample Survey in Bombay eity and one 8QC Unit.  Vivinus
special survevs and studiex were mndertaken from time to time in cooperation with the society
heaneh.

Bawgulors :  One S3QC Unit which is muintained at Bangalore under the gidanee
of Rri Srinagabhusane,

Field Branch : The Tostitute has n field hranch which is in eharge of the field
work of the National Sample Snrevey in West Bengal. and office for similar fiel] work in
Bombay sity, aud two small ileld mits st Giridih fur pilot studies.
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12. VISITING SOIENTISTH

Since 1934 the Indinn Statistical [nstitute has been inviting distinguichod scicutints
from abioad 1o come to the nstitute as visiting professora.  Such visits have not naly been
of commillerible benefit to the Tnstitute nnd it workers but have nleo contributed to a widor
knowledge aed an apprecintion of the work of the Institute and of [ndian conditions and
problemas in other countries,

Foreign Scientinla : During the year, a number of distinguikhed forcign seioutiste
participated in the resenrch, tenining and uther activitios of the [ustitute. Some of them
stayed fur firly long pericels sl amsisted in the regubir work of the stitute, while othera
eame Tor short periods nnd pactivipated in lecture and seminam, A list of the  viniting
seientist= in given below,  The datex in purenthensis indieate the period of their work in the
Institute,

BerreLuriM, Caanees. Direrteur d'Etudes, Beole Pratique Des Hautes Etudes,
Franew, Leeture : Eeonmic Problems of Weat Afriea (Febraary 1081).

Bratrs, B, V.. Head of Rumian Language Department. Leningrad University,
USSR, Lerture : The Methuwds of Learning the Russian Languayge (Februory 1961).

Cuavaev, L. Deputy Chairman, Gosplon. USSR, participated in the work of the
Delhi Unit of the Planning Division in certain stadies in collaboration with the. Perspective
Planning Division of the Planning Commission, Government of ludin (January- March 1401).

CoreLaxn. Aurhrie Hoo Michigan State University. USA, Laoture : Foundations
of Probability and laduction (Noeewber 1980).

Frrier. Kavrg De. Profesor of Mathemation, University of Lilte. France, ‘U'wo
Lectures : (i) Asymptotieally Stationary Random Funetions. and (ii) Wiener Lovy Random
Fonetions (Fehruary 1061).

Fisner, N Roxawp, A F.RS. came for the cighth time ns & meat seienting for
an extended sty iu the Inutitng He gave two courses of three lectures each on Sumpling
the Roference Net in Behren’s Problem and Polysuomic lalieritance and was available for
vonsultation by the tenching staff and rescireh workees, (Decembnr 1960-February 1981).

Kxowren, Leovp A, Profowor and Cheirman, Ntate Univemity of Tows. came to
the Dustitute us an NQC expert b Tuly (M0 on n one-year assignment.  He participated in
lectures on NQC! problems hesides offering expert consultation to the different SQC Units
of the Instituw all over Indin.  (July 1000.June 1961).

Lreconts, J.. Departinent of Phywien, University of Paris.  Lecture : Infra-red
Spectrum—Sume Results wnd the Eyuipment in the University of Parie.  (Junusry 1081).

Macuna, Miwos, Jfaint Director, Fedoral Ntatintien) Inatitute, Yugoslavin, Lecdnre :
Suvitgs Survey— Methul and Esporience,  (Juwwary 1861).

MeCarmmy, M. D, Direetor, (‘entreal Htntintien] Organigation, Irelund. Leeture
‘The Working of the Central Statistieal Office in Ircland.  (Nowvonher 1860).

Moson, J,, Profeeor, Tnstivnt Pasteur, Paris,  Lecture : Genetic Regulntory Mechan-
iswe in Enzyme Synthesis (Josnary 1081).

PovosesiNe, A, L, expert on planning for hine buildi fia )l USSR,

cipated in the work of the Delhi Unit of the Plaing Division in cersain studies  in
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vollaboration with the Perupoctive Planning Division of the Planning Commission, Govern-
ment of Indin. (Januwary-March 1981).

Romixsox, PaMeLA L., eame for the third time as u guest scientist on doputation
from the University Colloge, London with & grant for equipmont from the Royal Sucioty
uof London. She led an oxpedition to the Pranhita-Godavari Valley where dinosaur
it great impurtance were dincovered.  She gave some introductory lectures to the
students of the B.Xtat. vourse: aiul helped in drawing up plans for the expansion of the
Geological Unit for research and tewching requirements of the integrated B.Ktat. Course.
(Norember TOH0-A pril 1061),

Nistva, M, Instituto of Mathematical Statistics, Tokyo, worked as w tescher fur
six months in the International Statisticnl Edueation Centre (ISE(Y), sud gnve some leetures
an muthematical statistics, He will also participate in the eaching progiamme of the now
Summer School for statisticians scheduled to start in May 1061,

SyITH. Ange ., Lecturer in Sedimentology., Dopartment of Genlogy, University
College. London, on deputation with the rupport of the Royal Society of London. enme to
Indin mainly to initinte studies in sedimentary petrology at the Geological Unit.  He was
alaw & member ol the team which went tu the Pranhita-Godavari valley for n geologien
expedition and gave considerable help in equipping the Unit for this work. (December 1960-
Mareh 1061).

NoLosox Mok J., Mathemation] Statistician. Sampling. Atlas Powder Company,
USA. warked in the Institute as o TCM expert from Octoher 1930 to March 1881, He
completed an experimental project in the machine tabulation soction of the Inatitute,
and gnve lestures -on operations research to Lhe trainces at the ISEC and in Two-year
Advanced Statistician's Training Course (Uclober 1959 March 1961).

SovLiek, J. P Director-General, National Blood Transtusion Centre, Paris; momber,
Faculty of Medicine, University of Paris.  (October 1060).

TINTNER. GERMARD, [owa State College of Agriculture and Meshanical Arts, Depart-
ment of Eeonomies and Nociology, USA. worked in the Planning Unit in Calentta nnd
condneted a number of seminars un econometric problems, and gave some seminar leetures
on econvmetric subjects.  He alwo participated in the tesvhing programme ol the Inter-
nations] Statistical Education Cuntre. (June-Angust 1860).

Tusena. Yostro, Dircctor. Planning Section. Division of Statistice and Resenrch,
Ministry uf Agvicalture and Forentry of Japan.,  Lecfurs ;A Problem in Measuring Income
Elesticitics, (March 1801).

VigaTa, Exuique T., Exceutive Viee-President, University of the Jhilippines.
Leeturox ;. Population Geowth in the Philippines snd its Impact vn the Public Eduva-
Livnal Nystem. (Deccmber 1900-March 1961).

M. 1.T.and Ford Foundation Project : The Indinn Statistical Institate eollabora-
ted with other research institutes in o research project sp e by the M husetts
Institute of Technology wnd the Ford Foundation. ‘The following cconomists of the
Mansnclinsets Institute of Techinology Centre for International Stadies in Indin participated
in the waork of the Planning Unit in Delhi in collaboration with the Perspeetive  Planning
Division of the Planning Commission, Governmont of India, during the st two years in
the nubjects montioned sgainst each name.
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Lrrrur, 1. M. D.: Studies relating to publio finance snd tax policy in the Third
Five Year Plan,
Lyvvacs, H, F.: A study of i and the incid of ti

Swax. TREVOR: Inter-rolationship b i output and omployment
for organized manufacturing.

Dr. L. Lofaber and Dr. Rosenstein Rudan joined the team in Delhi.

Indian E istr : The following Indian ista wero iated with the
resvarch work of tho Planning Unit in Delhi during the period :

BHauwaTi, Jaoapisu, Nuffield College, Oxford Univeraity.

Gurati, I. 8., Profeasor of Economica, Baroda University.

Patiu. 8. J., UN. Economic Commission for Europe.

Sex, A. K., Follow, Trinity College, Cambridge University.

Lectures by Indian Guest Scientists : A list of lectures from other Indian Inati.
tutions and Government departments is given below :

Bacal. O Praxas. Le ., Gov College, Ludhi Lecture : Multiple
Comparison Methods and Certain Distributiuns Arising in Multivariate Statistical Analysis.
(Neplember 1960).

BaxgmsBe. K. 8.. Deputy Director, State Statistical Bureau, Weat Bengal. A
weries of gix lectures on the Construction of Cost of Living Index Numbers (December 1960).
MuxseERJEE, RADHAKAMAL, Director, J. K. Institute of Sociology and Human
Relations, Lucknow University. Four Lectures : (i) Value Cunsiderations in Social Soi
(i1) Institutional Planning and the Third Plan, (iii) Population and Human Values, (iv) The
Dimensivns uf Human Evolution (September-Oclober 1980).

13. VISITORS

Amoung other visitors may be mentioned :

M. 8. BaaTLETT. Head. Department of Statistics, Manchester University (23-20 May
1060).

YvEs Brravpo, Director of Health Statietica, World Health Organization (17.19
December 1060).

ArtHur F. Burss, President, National Buresu of Economic Rexenrch, New York
(10 Junuary 1981).

8. Durr. Foreign Sceretary, Government of Indin (24 February 1961).

P. D. Erzin, Vice-Rector, Friendship University, Moscow (20 October 1880).

Faize En-Knumni, Dircotor International Statistical Ed ion Centre. Beirut
(25-26 May 1060).

Frank FENNER, v.n.4., Professor of Microbiology, School of Medical Research,
Australian National University, Canberra (27-31 December 1980).

Lzn Katz. Dircetor, Ntatistical Laboratory, Michigan State University (13-15 Juns

1960).
A. N. Kosyuix, Firt Deputy Chairman, Council of Ministers, UNNR (24 February
1u81),
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P. J. Lorrus, Deputy Director, U.N. Statistical Office (15-17 June 1960).
H. R. MiLLs, Director, Colombo Plan, (7 January 1961).

A. E. MouraxT, Director, Blood Group Reforence Laboratory, Lister Instituto,
London (20-22 Sepfember 1960).

K. N. Promvixov, Director, Institute of E ics, USSR Academy of Sai
(24 Pebruary 1061).

G. M. Pusuxiy, Doputy Minister of Foreign Affairs, USSR (24 February 1061).

Dietricu H. SoEweNCKE, Diroctor, Rescarch Institute for International Technicul
Co-operation, Aachen (17 March 1961).

A. M. N, Suaret, Under Secretary of State, Ministry of Social Affairs and Labour,
Cairo (12-16 May 1960).

D. N. Wabia, F.r.8., Geological Adviser, Dopartment of Atomic Energy, Governmont
of Indin (11-16 December 1080).

14. VISITS ABROAD

Sri A. Biswas, Planning Division, worked out s paper on the experience of
inter-industry analysis in India, with special reference to the evaluation of cost dats, for
the Second Expert Group on Programming Techniques held in the ECAFE at Bangkok
in December 1980. He joined the Sacond Expert Group on Programming Techniques in the
ECAFE at Bangkok in February 1081.

Sri A. K. Chakravarty, Planning Division, went to Europe for a study tour at the
end of 1860.

8ri D. N. Ghosh, National Sample Survey, left for tho Catholic University of America,
Washington in June 1980 for further studies.

Sri N. C. Ghosh, National Sample Survey, went to Bangkok and Tokyo in .dpril
186V on a study tour for a period of six weoks. He visited the Statistics Developmont
Scetion of the ECAFE at Bangkok and studied materials rolating to the statistical systeroy
in the South East Asian countrics. At Bangkok, he attended. as & member of the Indian
delegation, the Third Asian Statistician's Conference from 5 to 15 April 1060, From thero
he went to Tokyo to gather firsthand knowledge of the statisticnl system in Japan with
particular roference to industrial statistics. In Tokyo he visited the ofties of the Bureau
of Standards in the Prime Minister's Officc, tho Statistics Bureau, the Bconomic Planning
Agency, the Ministry of Trade and Industry and the Ministry of Agrioulturc.

Professor J. B. S. Haldane, Dr. H. Spurway, K. R. Dronamraju, and ‘I'. A. Davis,
visited Ceylon as guests of the Ceylon A fation for the Ad of Sei from
23 November to 31 Decamber 1860. Thoy attended tho annusl session of the Association
held from 2 to 26 November, and read papers. Professor Haldane gave an insugural add
at the apening scssion on biological research with simplo apparatus.

Professor Haldane and party visited tho Fishories Department at Colombu on
28 November, tho Rubber Research Institute at Agalawatis on 28 November. thu Coconut
Reacaroh Institute at Lunuwilla on 1 and 2 December; the Ten Research Dnstitute nt I'nla-
wakelle on 5 December; the Dry Farming Rosearol Stution at Maha Llluppalama on 6§ Decsabar:
and thoe Rice Broeding Station and the Live-stock Farm ut Bathnlugods un 8 Deccmbor,
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Professor Haldano was Ited on genetical and bi ical topias by the staff
of the research institutes visited by him And his party. He gave a lecture on the scope
for work on genetica at the Coconut Research Station,

Professor Haldane and party visited some archseological sites at A dh
Polanaruwa, Sirgria, some Buddhist templos and the Got. Vihn Art Gallery. meeum-
Haldane and T. A. Davis gave radio talks at Colombo.

Professor P. C. Mahalanobis accompanied by Mrs. Mahalanobis made two exolusive
tours, one in USSR, UK, USA and .Japan (7 April to 11 June) and another in Anstralia and
Now Zealand (25 October—11 December 1860). Details are given in Appendix 4.

Dr. H. Mazumdar, Planning Diviaion, attended the First Asian Regional Conference
of the International Association for Research in Income and Wealth at Hongkong in August
1980 and preaented a paper. He made a study trip to the ECAFE Headquarters, Bangkok
in September 1980,

Sri M. N. Murthy went on a study tour abroad in February 1860 and returned in
October 1860. He visited the USA, Canada, the UK and some other countries in Europe and
the Middle East. He spent moat of his time in the US Bureau of Census studying its organ-
ization and functi nnd the methodology used in the various censuses and surveys. He
visited a ber of tical izati in various countriea during hia tour, including
the Dominion Bureau of Sutuhcs Canads; the Central Statistical Office, Social Survey
Organization and Agrioultural Experi 1 Centre (Rot} tead) in the UK.

Dr. A. Matthai at the invitation by the ECAFE, and repr ing the International
Statistical Education Centre, Calcutta, attended the meeting of the Working Group
on Training of Statisticians at Bangkok from 8 to 18 November 1960, and contributed to
the formulation of a training programme and syllabus for national training centrea for
primary and intermediate personnel in the ECAFE countries.

Dr. C. R. Rao, Head, Research and Training Sohool, went to Japan in June 1860

to attend the 32nd session of the International Statistical Institute held in Tokyo, where
he was invited to read papers and participate in the discussions. A full session wes devoted
to his psper on maximum likelihood estimati followed by a di jon in which

Sir Ronald A. Fisher, Professor J. Neyman, Dr. J. Berkson, Professor G. A. Barnard, Professor
A. Birnbaum and Professor Kitagawn participated. He read ther paper on statistical
methods in anthropology in the special session on multivariate analysis. He also aoted
a8 the chairman at one of the sessions for the contributed papers.

During his stay in Japan, he gave, on invitation by the Japaness Union of Scientists
and Engineera (JUSE), a five-day (extended over 20 hours) intensive course on advanced
statistical methods in industry. This was attended by statisticiana and engi working
in industrial establishments in Japan. He aleo gave an addresa on some aspects of least
square estimation at the Operations Research Sooiety of Japan, and a lecture on some
recent researches in multivariate analysie in the seminar seriea organized during the
Statistical Conference at Tokyo.

On his way to Japan, Dr. C. R. Rao visited Manila and Bangkok. At Manils, he met
Dr. E. Virata, Exeoutive Vice-President of the University of Philippines, Dr. H. Fairfield
Smith, Dr. P. B. Patnaik of the Statistica Centre, and a number of statisticians and

of the statistical organization of the Gov t of Philippines. He had informal
discussions with them about the facilities available for the training of professional statisticians,
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llld t.he new degree ocoursea started at the Instituto. At Bangkok, he met some of the

ians and ists working at the ECAFE, and the staff of the Mathematios Depart-
ment at the Chulalongkorn University. There was a keen desire, both at Manila and Bangkok,
to depute some students for the degree courses and the advanced professional training at
the Institute. On the basis of these disoussions, the Institute made some decisions regarding
the admission of foreign ! whioch waa incorporated in the 1961-62 edition of the
Proapectus of Coursea at the Indian Statistical Inatitute.

Sri 8. K. Roy, Biometry Unit, was on a study and lecture tour in Europe during
27 Pebruary to 25 December 1060. He attended an advanced course in genetica and plant
breeding arranged by the FAO in Sweden during March to Seplember 1880, for delegates
from ten different Asiatic, European, Middle East and African countries. During this period
of training he undertook investigations on the problems of genotype interaction in barley
and interaction between red clover and timothy, the results of which wero highly apprecmwd
He visited many agrioultural and plant breeding insti and biological lab in
Sweden.

He also visited many Institutes and Universities in Denmark, West Germany,
Holland, the United Kingdom, France, Switzeriand and the USSR on his way back to
India during 11 September to 12 December 1960.

He was invited to give lectures at the following Institutes: Forest Research Insti-
tute, Stockholm; Sir William Dunn School of Pathology, Oxford University; Department
of Genetics, Glasgow University; Department of Botany, University of Edinburgh: Depart.
ment of Botany, the University College, London; Department of Bo'.any, Umverslty of

Genevs; Main Botanical Garden of the Soviet Academy of Sei > ; Bot.
Society. Leningrad; Botanical Institute of the Soviet Academy of Sciences, Lemngrnd
8ri T. K. Roy Choudhury, Geological Studies Unit, spent a year (September 1959

to September 1960) in the United K.mgdom, mainly at the Univeraity College, London,
and took sn advanced course in vertebrate palaeontology. He visited some European
museums as part of his research training. He attended the Symposium of Vertebrate
Palaeontology and Comparative Anatomy held in September 1880 at Oxford. A small
explanatory demonstration of some intereating fossil reptiles and amphibians, enllected by
the geological party of the Institute was arranged.

15. EXTERNAL ACTIVITIES

As in previous years the workers of the Institute participated in varions conferences.
served on committees and gave lectures at many places in India. An necount of those
activities is given in Appendix 12. Mention may be made here of some of the more important
of these activitiea.

Besides lectures and disoussions abroad of which an account has been given elsewhere
Professor Mahalanobis delivered and address on Scientific Researoh and Natinnal Inatitute
of Sciences of India in Delhi on 31 December 1880. On 2 March 18681, he presided over n
meeting of the Advisory Committeo on Nationnl Income in Now Delhi.

Sri M. Mukherjee, Head, Planning Division, led the ninth Conference of Central
and State Statisticians held in December 1980 at Juipur, as & delegate of the Institute.
8ri J. S8aha Chief Librarian, ded the Regional Seminar of Scientific Docnmenta-

tion for South East Asia held in New Delhi during 7-18 March 1981,
4“



PART 2: RESEARCH SUMMARY

A brief account is given in this seotion of the progress of research in the different
divisions and sectiona of the Institute. Liata of scientific and technical papers published
and read at conferences or submitted for publication and working papers and notes are
given in Appendix 5. References are also given in this section to relevant papers.

RESEARCH AND TRAINING SCHOOL
A. TREORETIOAL STATISTIOS

Limit Theorems (R. Ranga Rao, S18): Let X,, ..., Xa, ... be & sequence of
independ and identically distributed K-dimensional random vectors with mean zero
and the unit matrix as the variance-covariance matrix. Let F, be the probability distribu-
tion of the normedl sum Z, = (X,+...+X,)n" and let ¢ be the standard normal distribu-
tion whose firet two moments coincide with those of Z,. Then tho following questions
have been investigated.

(1) An upper bound for the error F,(4)—@(4), where A is any convex subset of R,.

(2) An asymptotic expansion of the error Fn(4)—@(4) for the class of all convex
subsets of R,.

Results parallel to those of Cramér, Berry-Esseen for the case of real valued random
variables are obtained in this case.

Stochastic Processes (R. Rango Rao, $19): Let X,(), X,(t), ... bo & strictly
stationary sequence of random functions taking values in the space D[0,1]—of all functions
on [0, 1], with diacontinuities, if any, only of the first kind. Even though the space D[0. 1]
is non-gseparable under the uniform norm, by using & new method, it is shown that the strong
law of large numbers (hoth in the sense of almost everywhere convergence, aa well as mean
of order a) is valid under suitable assumptions. Thesc results generalize the oarlier resulta
of Fortet and Mourier for the case of random funotions taking values in a separable Banach

apace.

Distributions on Groups (K. R. Parthasarathy, R. Ranga Rao and §. R. S. Vara-
dhan, S14): Let G be a locally compaot separable metric group and m the semi-group of
distributiona (countably additive probability measures) on @. This atudy concerns the
arithmetic of distributions on . Firstly, we establish in ita complete generality a general
decomopsition theorem which decomposes any element e m as p, *pg *p, where 1y is the
maximal Haar component, y, is an infinitely divisible law with any i bi
factors, and ;1 is thoe product of a finite or countable number of indecomposable fnclorn
This generalizes a result due to Khinchin who proved it in the case of the real line.

In the case when @ ia nny complete sepu&hla metric group. a study is made of the

mpologlcal size of various coll of i posable distributi auoh as (1) all in.
bl d.uav, ibuti (2) all i ind, posable distributions and (3) all
beolutely d ble distributi It is shown that under appropriate

condnlona on the basic group G they form a dense G). An important tool in the above
study in the concept of shift compactness and a theorsm asserting that if a sequencs A, of
distributions is compact, and g, is any faotor of A, the sequence s, is shift compact. All
the reaulta described above are new even in the case of the real line.
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Ergodic Theory (K. R. Parthasarathy, S12): If X ia a separable metric space,
T is a homomorphism of X into itself, m is the set of all probability measures invariant
under 7' and is assigned the weak topology, it has been shown that the set of all ergodic
measures i8 & (s in wi. In casc X is a conntable bilateral product of n complete metric
space and 7T iz the shift transformation of X then the sot of ergmlic measures is actually a
dense ;. In the same case the firat category natire of the set of strongly mixing measures
has also been demonstrated.

Characieristio Functsons (R. G. Laha, S7, 88): Using the result that (14 |¢{2)-,
where 0 < « < 2, is the characteristic function of a unimodal distribution, it has been
proved that every symmetric stable law is unimodal. It has alan been shown that every
distribution belonging to the aymmetric L-class (8 defined by P. Levy) is unimodal.

‘The follawing result on the analytical decompasition of the Poigson law ix ubtained,

Thevrem :  If the n characteristic function fi{t), (j = 1, 2, .... n) wr« connected by
the relation

e =1y
e

(A [HO1% .. Ua)]™ =
Jor all ¢ cuch that |t] < 8. where 8. 2. und the a;'s are pusitive numbers then for cach j

L= AP Agleit—1)
1where p; ix real and A; > 0.

Large Sample Theory (C. R. Rao, Pli): Rescarch on propertics of maximum
likelihood (m. 1.) estimates in large samples was continued. The new concept of efficiency
introduced earlier was used in the stady of large sample test criteria like the chi-square
tests of goudness of fit, independence in contingeney tables ete.  An important result in
estimation, ix the demonstration of asympuotic efficiency and normality of m. |. estimntes
in the enxe of o multi inl distributi ing only the continuity of the first order
derivatives.  Earlier work by others demanded the existence of second order derivatives.

A new chi-square test for a composite hypothesis. which scems o bave important
practical applications hax been given. The new test is applied in cxamining the homoge-
neity of A-B-O blood group pyene frequencies of several populations.  [n zome situations
the new test has xome wlvantages over a previous test given by the author in 1H48. now
called the Lagrangian multiplier test.

Sample Surveys : P. K. Pothak (S9, 810) obtaincd the momonts of distinct units
that appear in & eample. are derived under any sampling scheme. If 4 denotes the number
of distinct units. it is proved that

1 1 1 12
£ 4] N[ v+ i e

et (1\1731)(7\19_:)1)2'1 i oo IN-D)
where ¢, ... o represents the probability of exclusion of unita 1, 2, ... and m from the sample
and the summation X, is takon over all possible combinations. This expression was required
while deriving the variance of average of distinot units observed in s aimple random sample
(with replacement). Exaot expreasions for E(d*)(t540) and E[f(d)) (where f{d) is a function
of d satiefying some regularity conditions) are also derived.
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D. Basu i ignted i vith pl t from & flnite population, and
showed that tha ordar in which Lhe units are salooted is immaterial for the purposa of
estimation. He proved that the ‘order statistio’ (umple unlu arranged in an ascending
order of their unit indices) forms a sufficient i and fore, any i which
is not a funotion of the ‘order-atatistic’, can be uniformly improved by the uwso of
Rao-Blaakwell theorem. In this paper, ocertain results obtained by M. N. Murthy are
shown to be immediate consequences of this observation. It is shown that sampling
with different probabilities with replacement, until we get & specified number of distinct
units, is equivalent in some senso to sampling with different probabilitios without replace-
ment. Some other related problems are also considered in this paper.

Design of FExperiments, Combinatorial Problems (C. R. Reo, 818, 817): At the
auggestion of Sir Ronald A. Fisher, a study has been undertaken of the balanced incomplete

block designs with replications 11 to 15. Solutions have been obtained in many cases by
utilizing methods developed at the Institute several years ago by R. C. Bose and C. R. Rso.
In several other cases, soluti based on licated typea of difference sets have been
obtained by trial and error. An i ing bi ial assig problem has emerged

out of this study : In an establishment, there are v = nk officers, r departments and k types
of jobs in each department. Each officer has to be assigned a job in each department in
such & way that there are exactly n officers for each job in a department and any two officers
have common joba in exactly A departments. This is & generalization of the problem of
mutuslly orthogonal latin aquares. It is easy to show that when n = £ is a prime or prime
power & solution exists with A = 1 and no such solution is possible for n = 6. An interest-
ing solution has been, h , found for » = 6 with the next number A = 2. Thus 6
has the characteristic 2. All numbers n can then be ch ised with the mini A for
which the assignment problem admits a solution.

Design of Ezperiments, Analysis of Dala (J. Roy and K. R. Shah, 820): The
problem of analysis of two-way designs with recovery of information both from row and
)| i8 i tigated king use only of additivity of treatment and plot offects and
the physical fact of randomisation. Three mutually orthogonal sets of contrasts are intro-
duced namely, row-contrasta, column-contrasts and interaction-contrasts. It is shown that
equation for estimation of treatment effects from interaction contrasts are the same as those
obtained under the so.called Normal fixed effects model. The cquations for combined
estimation after recovery of information from row and column contrasts ure derived
next. Methods arc given for estimating the different weights that ure required in this
problem. Three separate analyais of varianoe are necessary.

Though the analysis requirea rather heavy computations in the general case, it has
beon found that if the columns (or the rows) of the design form a BIB, the analysis is much
simpler. The case where the columns are balanced and the rows partially balanced is dis-
cussed in full.

(K. R. Shah, 823, 824): An estimate of inter-blook variance in incomplete bluok
designs ulternative to that given by Yates, Rav, was obtained in (520) and the variances of
those cstimates were cumpsred. A simple computational proceduro for the new catimate
wat derived, Corresponding estimates of inter-row and inter-column veriances m general
two-way designe were also obtained. These estimates wero used in the anslyuis of quasi.
latin wyuares with recovery of informativn from row und column totals (324).
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(J. Roy and K. R, Shah, 821): In estimating treatment effeota from the resulta of
an experiment with an incomplste block design, the ratio p of the inter bloock variance to
the intra-block varisnce plays an important role. When p is unknown O. R. Rao, following
an earlier work of F. Yates, suggested the unse of an estimate p which depends on the
adjusted bloock sum of squares in the analysis of variance. In (P4) two alternative esti-
matora of p aro put forth. One is the maximum likelihood estimate, which has to be
evaluated by an iterative prooedure. The other is an unbissed estimator, based on two
quadratic forma which are respectively the estimators of the inter and intra-block variances,
optimum in a certain senso. It is shown that the use of certain estimators ; instead of p
In the estimation of treatment effect from both intra and inter-block contrasts does
not affeot the unbiased of the estimat. There is, however, some increass in the
variance of the estimates of the treatment offects and an approximate expression is
obtained for this increase.

B. ArpLizp REsBABOH
Biometric Unit

8. K. Roy inued statistical inveatigation of faotors infl ing the yield
of rice. The favourable interaction of two varieties (36 BK BR7 and 208-2A BR8) was
not 8o marked as in the previous year, but atill positive and significant. Other favourable
interactions have been found, but are as yet less significant. The second crop from asus
(sutumn) varieties harvested by cutting halfway up the stem varied greatly in different
varieties. [n some it reached 30% of the first crop obtained six weeks earlier. He investi-
gated the interaction between two barley varieties in water oculture and in the field, and
established the existence of an active substance in the rvot exudates. He also showed that
these two varietiea differ in their root sy He di d the exist of a water
soluble substance in clover seeds stimulating growth of a grass in small concentrations and
inhibiting it in large ones, also a water-soluble substance in 18 month old rice which inhibits
the yermination of new seed. This work opens up a new fleld of plant physiology.

K. R. Dronamraju continued his work at the Imstitute on floral dimorphism
snd (with H. Spurway) on choice of fowers by insects. With Meera Khan in Andhra
Pradesh, he colleoted data on the frequencies of the blood groups end of colour-blindness.
The B gene is aignificantly more common among Muslims than among others. At the sugges-
tion of H. Slatis, he collected three pedigrees of hairy ear margins, proving the holandric
inheritance of this character, which had been disputed for fifty years. He compared the
frequency of this character in different populations, including Indian tribal peoples. The
highest frequency of 379, ocours in Ceylon. With Mecra Khan he collected data on 2,217
marriages in Andhra Pradesh. 79, were of unolea and nieces, 189, of firat cousins. This is
the highest intensity of inbreeding recorded except in small islands. The coeffivient of
inbreeding of patients with pulmonary tuberculoais is twioe that in all other hospital patients.
and the excess is highly significant.

8. D. Jayakar and J. B. 8. Haldane began a statistiosl analysie of these results.
They made the first exhaustive classification of simple human relationships. Thus thore
sre 48 dislinguishable relationships between a man and a woman who ie his first cousin.
The test of significance developed for use in the case of pulmonary tuberowlosis involves a
new theory of ssmpling from a finite population.
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T. A. Davis, who joined the Institute in May 1800 studied the agywmmotry
{right or loft-llanded leaf spiral) of 3.028 cuconut palma, The frequency of left-handed
apitals is 52.05 £ U3, snd different populations do not diffor signiicantly  'The character in
not inherited, a wmguo fact so fur.  He has now conclusive ovidonee that the roots of many
npevies of palwy produce very high preasures, upto 12 5 wetres of water, whils the suction
of the trunk is less than | metre.  In thix respect pulms diffor complotely frim dicotyledons
wid gymnosperms. Davis' resenrch on the splitting of palu scedlings. with u view w wunal
reprodnetion is going forward,  Unfortunately two shoots induced from an arecunut sceedling
dicet durimng the winter,  Davis hng been responnible fur founding o **Crop musewm™ in which
over 80 speciex of plants cennumieally important in [ndin have been grown.  This is regularly
demonstrated to tho students, but ft Is nlsv useful to forcign visiturs who wish W
waynire soiu knowledgo of Indian ngriculture and lorticulture.

In November 1060, Davis served on n Technienl Sub-committee of the Indinn
Uentral Arecanut Committeo,  After studying the condition of these palms in Kerals,
Muhavashtra, and Mywore. the itteo mudy 1 Intins on the “micro-nutrient
wdpeets of the cocomt and sreen palms.”

H. Spurway collected datn on the spot puttern.ol 704 eaterpillnes (tasar silk.
worms) of Anthemen mylitta,  There are HH0 possible pstivens, bul ouly B0 wore veslised.
8. D Jayakar fuund that two orthogonal fuctoes nceonnted for 809 of the varinnee.  Nho s
suceessfully reared several [wmilics of. d wtheruea mylitis and continued her statisticnl studics
of the timey of emergence of moths.  The Socicta [taliana di Genetica Agraria asked  her
for a paper on the hiometry of the two types of cocoon in this species, which diffee Loth
binlogieally and in their cconomic value, whiclt ix now in press {with Dronamraju nz joint
muhnr).  The life tables of Lebixles reticalaine are now almust completed.  She ulso con.
Al eycles in this fish, with the ail of M. M. Mukherjee, ndding very
substantially to the work done in London, which was the Grst demonsteation of & manthly
exele in female fish. With help from Dronemeju, Spurway made the first nearly complete
study of the huilding of a solitary waap's nest. 48 visits were timed and cirssified secord-

tmued her work o sex:

ing to the work performed (e, building o tube tor the Tarva, giving it foud. making  lid).
Ntatistical nualysis ix showing large differences between the raean times needed fue skillud
ancl unskilied operationn.

AL ML Alnkherjee studied viristion in segnent number in eipght millipede species.
I the namber is 19-21 it does not vary. I it ix about 50, it is varisble, hut the coeflicient
of variation mny be as smnlt as 197, which is very low for biologicn material.

J. B. S Haldane enrried out an anslysis of J. 8. Haldane's biometrienl data
on fiuman physiology, and with 5. D. Jaynakar, those of Lord Avebury on ant snd wasp
Vehaviour. He produced an acenrate estimate of the “cost™ of mtursl selection. and &
preliminary theory of evolution wnder selection of slowly chunging intensity.

Payshwmstric Uit
Occupstionsl and  Educalional: Seleetron,  ‘Uhe Medienl Colloge Nelection Pro-
gramme (for Vellore nnd Ludhina Christion Mediea! Colluge) way continnet! snd a revised
varsion ol this st battery wus completed for wse in 106k The wnit awsistéd RTS i the
aclecetion of traiuees for the M. Stat., B..Stat.. LARS (First and Second Yosr), Shorb-term
(Senior und Junior), Computers courses snd slso in the delcstion of the researchuscholurs. The
revision of these sclection batterics wore vomploted un the basis of cxtonsive analysis of
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the past data. The seleotion of students for Librarian training course of the Bengal Library
Association was continued and the solection battory was modified with the inclusion of
soveral new tests. College Entrance Examinations, Graduate Record Examination, Law
College and Medical College Admission tests, ote. were conduoted on behalf of the Educa-
tional Testing Servioco, Princeton, USA. Tests wore also developed, administered and
scored for the selection of apprentice for the Devolopmont Workshop. Interview nung
forms wero developed, used and analysed in jonn with thu seloction of technl
persons for the Geulogical Burvey Unit.

Educational Selection A 2: Studies wore reported on the rolation betwoon
invontoriod intcrest and later achiovemont of culloge studonts. Soveral persouality invon-
tories woro devoloped and revised to mako thom suitable for futurc use. Work is ulso being
done towards the development of a Difforential Aptitude Test Battery [or helping tho alloca-
tion of students to the Scionce and Arta courses.

Psychomcetric Tesls und 4nadysis :  Tho construction and validation of Chatterji’s
Preforonce lecord—a Non-verbal instrumont for measuring the intercsts in eight broad felds
was comploted.

A table was constructed for estimation of Daw's Discrimination index when the
group is split at the median for purposes of item unalysis.

Socioloyicul Research Unit

Changes in Family Structures—Urban|/Rural—in  West Bengal : This soheme
of research, sponsored by the Research Programmes Committee of tho Planning Commis-
sion, Government of India, was the main task of the Unit during the period of reference.
Tho field work has been completed. Data were collected by the Union Research Assistonts
of the Unit (two cultural anthropologists, two social psycholugists, and vne historian)
from tho cities of Calentta and Howral, from 4 sampled towns, and fron 21 sampled villages
of West Bengal. The scheme of analysis of the dats is under proparation at the Headquartors
while a fow preliminery tabulations have been started.

Altitude to Custe Hierarchy in West Benyal: As o by-product to tho study of
family structuro in West Bengal, data were collevted to indivate variations in tho attitude tu

the caste hierarchy among the people of Weat Bongal classitiod by domicile and
stratification.
Kl y Studies in Motivational and C icali Anpects  of Family

Plunning : ‘Two areas wero selected for this study; one within o distanco of 20 miles from
Giridih township in the Distriot of Hazaribagh, Bihar and the other in the northern part
of West Bengal comprising the districts of Darjecling (Siliguri area), Malda, West Dinajpur
and partly alw of Birbhum and Julpaiguri. The oxisting Family Planning Centres wero
visited as woll as the situation in somo villages and towns was vbservod in this contoxt.
Tho investigati licited some infor ion regarding tho usofulness of introducing Action
Programme Contres for fomily planning in urbau/ruraljtribal sooturs of svvicty. Two
working papers have beon propured in thia contoxt.

Levels of [nlegrations in Rural Socielics : 'The vbjootive of this study is to obtnin
some preliuninary information relating to the relative importance of family/lhouschold/kin-
hip/oaate/religivn/village/ncighl hood/region in tho life and living of the rural people;

P/
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80 that eventually the facots of social organization which need primary attention for planning
rural societics may be brought to light. Eightoen villages from alt those falling within a
radinl diatance of 10 miles from Giridih township wore selocted at random on rel 800i0-
logical and statiatical considerations; and in these villagea all the houssholds as well as a
number of sampled individuale from different social atrata were intensively survoyed in order
to obtain data in this context with reapeot to the individual life-oyclo of the people and their
daily life. Field work has alrcady been completed in 9 villages, and is in progress in the
remaining ones. This schemo of research is still in progross.

Urbanization of Villages around Giridih Township : This study, reported laat
Vear, ia in progress; the investigators visiting the villages at the radial distance of 10-20 miles
from Giridih town.

Struciural Analysiz of the Growth of Township a! Durgapur: Further analysis
on the sociological implications of the survey data is in progress, and ia likely to be corapleted
before the ond of the calendar year. A draft report has beon prepared.

Pilot atudies on the different aspecta of sooial Iifo in the areas under operation,
have also been takent up.

Demography Unit

Follow-up Study of In-patients n  Maternity Wards: About 500 women who
were delivered at the maternity wards were followed up for a atudy of the post-natal maternal
health and the development and survival of infanta. The fisld work and primary tabula-
tioma have hoen complotod—final analysis is in progress.

A Study of Mortality Pattern in Calentta City :  This ia a pilot survey, the object
of which is to obtain age.apecific death rates of the residential population of Caleutta City.
The frame of reference is the death rogister and approprinte exposures were obtained through
a control sample. The field work and primary tabulation have been completed. A paper
on validity of cawee of death statistica hae been prepared and submisted for publication.

Regional Survey [nit

The Regional Survey Unit was engaged in the study of mucro.regional survey
of South Indis with & view to atudy the distributional patterns and problems of resowrce
use which will provide a basis for tho formulation of regional development plan for South
Indie, Studies of matural regions, arop regions, patterns of industrial development and
population distribution and growth were conduoted. Improved oartographio tochniques
wero designed to prepare synthetic maps and applied to different area levels of mapping.
Application of statistical methods to geographical analysis and regional breakdown of national
targeta and eutimates is boing tried. All-India studies relating to power, coal and heavy
industries are in progress.

p rogions, and future spatial pattern
of urban development are somo of the aspects on which the unit ia trying to develop a method
of approach.

Delimitation of planning regions,

V. L. 8. Prakaan Rno prepared a report on regional planning and a note on
regional concept hased on his statdy tour of the UK, Continent and USSR during October
1859 to March 1880. The report has beon ciroulatoed.
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In view of the magnitudg and scopo of .work at all-Indin lovol in the, context of
ragional/ares plauning, tho [nit was transforred to Delbi in December 1960 to work wigh
the Porspective Plaming Divigion of the Planning Convmission,

Geological Studies Unil

The Uhit-rontinued ita programme 6f itvebtiddtiona in the Godavari-Priinhiti Villay,
thi-Reape of whish has hieen eansiderably widened. Tt haa heen proved in1|gouﬂilnl(':‘tn divoree
the study of forsil vertebrate faumas from the study of the Gontlwana group of roekd in
which they are found, for these rocks provide b history of the elimate, topugraphy and-carth.
maovemonts, 1 ate. nf the time at'which tho animals lived. The Gondwana group of rocka
eannot themselves ho understood withont broadening the field of investigations ta imchude
the more ancient pre-eambriny rocks surronnding and nagderlying thew. .

The diseovery of numorous sucface fragments of o lnrge dinosaur-in 19538.59°
required the mounting.of a speeial expedition for it éxcavation.  Tha expediting wax mainly
financed and organized by the Indinn Statistieal Institute.  The Royal Rocioty of London
sanetioned a grant of £1200 ta Jurehase eertain equipment for the expedition which are no

available in Tndia.

Exenvations hy Dr. Pamela Robinson of the Univorsity College. London, and S, T..
Inin, Tapan Roy Choudbury, T. 8. Katty and . K. Rudrn of Tndian Statistien) Institore,
have revanled a very rich forail hone deposit. The importance of the dizeovery iz partly natio-
nal and portly international. Tt providea Fndin with the first really good remnins of four
large dinosanrs and the world with a “missing Jlink” in the-linicledge of dinosaur evolution.
Ahout, ten tong of large hones have been excavated and the Unit has now: hegun to clean and
stndy At'hemi The fossil-hearing site hax been leaszed by the Institute for future programme
of field exenvation. A small musenm is heing organized by . L. Jain, corator-in e, for
the displgy of A.smx_\ll_solnrtinn of the Unit's fossil discoveries and geological wurk.

A-planned programmeo wsing raveral geologionl' approaches to the stndy of the
Ciodavari-Pranhita  region has heen initiated  with '_,!m hielp of Dr. Alee Smith of the
University Colloge. London.  An attempt s being made ta interprot from the rock record
the history af conditiong of sodimentation, past topography, climata and  earth.mavements
in_the region.

A " seeond ‘gralogital “approach s heing initisted by Bimalendn Royehmudhnr,
now ' charge of the (:bnlngivnl Stiidics Unit. He i¢ stodving the mord ‘ancient
pre-camsbrian roiks whith frande and nnderlic the fossilhearing  Ciondwnna’ sedimonts
and will (annu'ih\lu“n_h-'t'\m;v' of their structure teclénics and petrogeneeis.  He is alwn
planning to obtaim seme geochronological data on these pw-r‘nmhril\n roeka,

Data needing elementary statistical evaluation are already being collected in.
relation to the direetion of movement of an anaient iee sheet, in demonstrating an uneon-
formity withth the Gondwand grong ‘of _rnhku.'in mensuriig the direction of flow of the
ancient rivers of Condwana times and i Aifforontinfing specica within o genns of aneient

fomsil_fi

$) L, -Jpin. continued work qn, the Kota- fishes, Ho spent o furtnight iy the..
field enrly in 1900 colleoting foasil flalica,
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Tapan Roy Chowdhury comploted revungtruction of o new amphibisn skull and
i* coutimung work on the other remains of the same unimal,

Sudhir Rasumallick in studying the nature and genesin of cemoua in three
majur suites of sandatone, m: wrtlunmpuartzite and greywacke with a yiew to find
out thwe cssontinl differencex in cementation meehinuism hetween the various miites and their
aignificance in relation to the sedimentary enyiropuent

‘Tharavath Sanknmn Kutty a trainee in the RTN, took part in the Unit's 104081
fleld expedition and showed n keen interest and aptitude for palaeontslogical and
peologival work.  He will holp in extending the statistienl side of the Unit’s work and the
Unit ix particularly happy to record thic example of the breakdown af barriers hetween
acientitle snhjects which ix %o much & part of the Tnstitnte's amms,

Flond Rexarch Limits

During the year 1480.63. the Fluod Research Uit enrried on itr activitics under the
auidance of Dr. N. K. Boxe. Head of the Unit, with the staff consisting of A, K. Sinha.
Ntatistician, and four computer<. The nnmber of computers in the Unit was increased
from 2 in 1960-60 to 4 in 1960.61. hecause of the larzo volume of data the Unit bad o collect
from various sreca. However, from Junnary 16, 1961, the Tnstitute placed the whole
unit at the dispoaal of Metropolitan Water Supply and Drainage Boand, Government of
Wit Bengal, for the determmation of surlave water polentrl with adequate hyvdrology and
aquality data in connection with the preparation of o Mazter Plan for Water Supply xewerage
aml dramage of Greater (aleutta area, (3. Mo Naidu yoined the mit nx Statintieal Assistant.
to help in this work.

Durigg the current year, the Unit toak up a number of important studics and
prablems relating to the various river-syxtems in Bengal  Tn the saloction of (hese prablems,
priority wns, however, given to Uise of the river Ajov beeawse of the importance of thix river
in determining the eonditions of navigability of the river Hooghly, and also hernuxe very
little ix known abant the hydrological condition of the river. A summary is given of
these studive :

(i) Stoge-Dincharye Reladionship of the Riveyr Ajoy at Natunhat : The present analyis
reveals (hat the ‘river level and dixcharge of the 'Ajoy’ at Natunhnt are, perhaps related
to each nther in the following manner :

Yo Q = adh luyg (M -50.7) for 59 2 H 507
Q = A--BH-LOHY . DIA for I S50
where a. b, 4, B, © anil D nre constants
&), river ¢lirobArye in cuscea
and I, river lovel in feot.

(ii)  Regemarntion of the Dincharge of o Rirer btieets Tuw aitae X" and " Y™ duying
thia Dry Blowths - ‘Thin stuey. haked nn the analysia of only Inow water diacharge records for
Janvary 16860 oo May (5, 1980, wan nmde with a view tu rtudy che correlation between vhe
<id ‘regeneration ol the river and the river fovel at the npatroam poing "X

(i) Prand in the lLowarater Level of (he River Gungn :  Thix study in eonfined to
the period 18731904 el i biuad on the daily rivel gangea during the dry months av'
apven dtew: pi2 . Mirspore; Banaras, Buxar, Dimpore, Mongbyvr. Suhibgang., sml Rampur
Boalis. The work je in prugress.
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(iv) Symchronisalion of Rtorma over ths *Damodar’ and the ‘' Ajoy’ C'ntchinents : This
stwdy, As mentioned in the [9%0-.60 report, ir based on only those years which witnessed
severe floods and in heing continued.

(v) Eatimation of Daily run-off in the 4joy ot Natuwhat : The data used are the
daily rainfall in the catchment area and the daily run-off during such periods (July 8 to
July 16 July 27 to August 1: August 2 to August 8: Octobor 22 to Ootober 27) in 1859
when the run-off attained certain peak values.

Besides the abnve ntudien, a atatistical note on the method of ‘‘ohservatinn
and estimation of river discharge by cnrrent metor’” was prepared by A. K. Ninha,

Awthropometric Stwdies : Mahalanobis  study of seruting of Rialey's duta relating
to Triben nnd Cnster of Bengal and of Chittagong Hills wan extended by Arnn Kanti
Bhattacharyya to Risley's iata fur Darjecling Hill tribes : it is concluded that the data can
he uned with wafoty alter using the currections given in the paper.

PLANNING DIVISTON®

Iwder-Industey Studiea ; The draft report on the Inter-Industry Table (1053.54)
has been completed and is now being revired in the light of the conuments received from
the Inter-Indastry Committee.  On the basis of the Inter-Industry tnble for 1063.54, the
structure of the Indinn cconomy wax aualysed in some detail, ving the inversion of 0 34 36
matrix which was done hy the Electronic Computer Division of the Institute. A eritieal
examination of the Inter-Industey table relating to the year 195354 was undertaken for
the une of the Necond Expert Group on Programming Techniques under the auspices of the
ECAFE. An Inter-Industry table fur the yvear 193550 wax prepured and submitted ta
the Planning Commission. This table relatex to the concluding year of the First Five Year
Plan and provides a nseful base with which the future performance of the cconomy ean bhe
analvsed (18).  The work in progress in the [nter-{ndustry onit consirts in the finalisation
of an Inter-Industry table for 1934.55 and a partinl Tnter-Tndustry table relating o
industries (inclusive of minerals) for the years 1053 and 1054,

The cont stricture of rural teansport was analysed in u paper on the basic of data
availuble frum the NN enterprise schedulex.

Ntudiea on ('onsumer Beharviour: Using available data on quantity and value of
consumption, some specinl forms of demand functions were developed expl

HE QURMILY
of consumption in ternw of total houschold expenditure and average prive paid for the
commadity. Some intercsting aspectn of rural and urban connumer behaviour derived
from the demand relationships.

Dotailed inventigations were made into the changes in the pattern of distribution
of pernonn by monthly per capita total conwumer expenditure over the NSS ronunds using
varions menmires of inequality including the well-known Lurenz ratio, covering approxinately
s perind of eight years which roughly correaponds to the first eight yvenrs of the two five-yenr
plans taken together: the results were reported to the Cummittee on Distribution of Income
and Wealth, recently aet up by the Government of India.

Certain detailed tabulation of econwumer expenditure data were taken up hy the
Division at the instance of Profeswor H. Lyidsll of the MIT Centre, New Thelhi.  Nome tahu.
lativn wss aisn stacted on impartant items of tho NSNS consumption svhudule buved on a

A lies of papers is given in Appendix 5. # to 5. 8
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part of thirteenth rvund (rural) material. Work was also started on tho posaibility of
oonatruoting cost of living indices of all-India coverage, for various ceonomic levels, from
NSS data. and on the level of cunsumption of coroals in rural areas of West Bengal snd
Bihar,

A technical study of tho effect of differentials in cost of living index on the Lorenz
measure of incquality was recently concluded, and three papora of N. 8. Iyengar were
published in important scientific journals,

Other Economelric Studiex: A study was made of the effect of prices of selected
crops on the demand fur wheat in India (2). A soctor modol has been used to derive
forceasts of demand for conl by the end of the Third Five-Year Plan period, but the
results are still extremely tentative.

A macru-economic model for India with explici iderstion of production snd

consumption was used to study the effuots of wages, pupulativn, investment, saxation, etc.
upon the cconomy.

National Iucome and Allicd Topics : At the International Conference on Income
and Wealth held at Hongkong during August 1080, M. Mukherjee read & paper on a pre-
liminary study of the growth of national income in India during the period 1837-1957 and
H. Mazumdar presented o paper on the financing of Indian capital formation,

The Sceond Indian Conference on Research in National Income was held in New
Delhi during Neptember 1980, Of the twenty papers discussed ut thin conference six were
eontributed by the workers of the Planning Division. A. K. Chakravarti contributed &
paper on annlysis of demand for wheat in British India during the period 1924-25 to 1941-42:
and A, K. Biswaa and D. K. Bose presented a paper on consumption projections of selected
items over the period of Third Five Year Plan. M. Mukherjee reviewed series catimates of
nativnal income in India for the perind 1000 to 1958: and in anuther paper G. N, Chatterjee
and Mira Sinha mace a review of the national estimates of India for the ycars 104445 tv
1047-48. M. Mukhorjee discussed in another paper the available estimates of the brenkdown of
national incume by distributive shares in India.  The sixth paper dealt with certain scctors
of nativnat income, namely, financial intermediuries by T. Piplni, road transport by A. K.
Chukruvarti mil 8. B, Pande, mining by B. Dey and A. Sanyal, aud cotton industry by
R. K. Lahiri and N. Chattopadhynya (12). Some work was also done on por vapita
contribution to national income from professions and liberal arts, domestic service, the
trading sector, and small.scale industries vn the basis of NSS and other data.

Compilation of 8 biblivgraphy vn national income was started during the year under
review and somo progress was made in this dircetion.

Types Studies @ A survey of blacksmiths in Caleusts, Howrnh. 24.Parganug, Maldn,
West Dinnjpur. Siliguri. Darjecling, Jnalpuiguri and Midnapore was andertaken with the
help of the fickl unit attached to the Plunning Division, and tabulation of data hax started.
A survey. in collnboration with the NS, wus also taken up on tactors affecting generation
and movomont of the market surplus of foodgruins and tho ficld work is in progress. A
wurvey on the incoma and some othor aspeets of employment of domestic sorvants in Caleutts
wan completed during the year under review. A study was made of the economic progreas
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talomg piace in the comuiunity lilock areas oa thie busis of u spndl-seale fiold srvey
surveyx wore conducted na part of a study on slternative techmianes in the vrod
agrioultural implements and mustard oil,

Minerlancorx Studiex: A paper wis protluced uninventory loldiog iy omnufactures
in Indin and the United States and another on the patiern Tor aptimum plane atilisation
in Inchn.

The ceonoay of the Indinn livestock in relntion o vow aol milk yicld wis dinousssd
two others wery oted te the proatue Inbility
nyg the Maeturs affteceting the same, The efficeney

u, nv

1n two working papers (8. M wh
and requirentent of milk in Tadin el
of plogh annmals was invesbigntesd in another prper.

A nate on labour ghare in nuowlietucing indostees (037-38) and annther pre-
v eoncentmtinh of ineame on the basiz of Ineoine Tax Revenne stntistioe fos

LAt HHAN-34 and 195708 were prepared durhig the vear ander review

b
the YeArs M

rv nove

An analysin hns been undertaken in eollaboration: with the N oon the dietary
leveby nl honrehalilavine Judos bnsed un XSS data and vovering nll the principsl nutrients

present in Lhe differont itand of fd ander Indinn oonditions,

Extbmates o peputation Tr the period 1608 Lo IR0, ngricalturat growth for the
perind 1330 1o 1900 growth of (ndinn cottan textile imdaxtey for the peeiod TR0 TN and
growth of conl mining in [ndia Tor the period 18530 (o 1960 were the subjects inder inventiza.
Vil by s group on ceouomiv history, A study of the changes in the regional nstterns of
agrieniture and indinstey durineg the et ten yenrs i i progress.

NATIONAL SAMI'LE SURVEY
Besvaanon axn Omigie STUpiss

Sumpling Studivx : In n Inrgeenle =urvey, where n nonegellweighting design
it el the work at the tabulition stage beempes time-eonsinning s coxtly dne
t A hrge mumber of malaplicrs (inflation Metors) involvel in the
M. N, Murthy and V. K. Sethi developed ntecligue o substitute the maltiplices hy n
very smnll number of multipliees eallod  rudomized vomnded-off maltipliers™ hy a suitalle
randoniizing  provess, therelly reducing the work nt Uhe tbulation stage. A suitahile
procedure ing e suggested Tor determining the values of the mndomizel roundel.ol)
multipliers which wenbd minimize the inerease in the virmnee of the extimdex,

stimndes.

In & monograph entitled  Phe work of the Unitsd Bates Burenn of' the Censux
With emphusin on sumple designe and cotbyol of eredm in censosex and saeeveys,” MONL
Murthy hus proxentes) the work of the United Stutes Birenn of the Cenans with emplissis
on the methadological wpeets of the sample dexigng and techninues ol sswesssing sl congrol.
ling of creors in ther vensunen nivl survevs, [0 consistx of 14 ehuplers anging frome the
urgatization and functions of the Burenn of e Coxax to the technigques ol controlling

errovs aned the e of data processing cleel - equipment in cenann ind <revey work, The
ssmpling design of the enrront papulation survey, whieh ix an important monthty survey
conduvted by the Busen, is deseribed in edetail, Phe provedure adopted i the 1en United

States tensus of Population and Housing has bren discussed with emphasis on the varionx
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tochniques Leing used in evaluating and ountrolling the yuality of the census data. In the
chapter on non.sampling orrors the results of sume of the ovaluation stadies conducted by
tho Bureau of the Census are givon to illustrate the methodology used.

M. N. Murthy has studied the effioiencies of short-out methods of estimating variance
and confidence interval. It is shown that the loss of efficiency in estimating the variance
and confidence interval on the basis of independent interpenctruting sub-samples decreases
more rapidly for initial inoreascs in the number of sub-samples than for further increases.
Tho vstimator of variance built up from strata sub-samplo estimates is formally shown to
be more cfficiont than that based on the sub-sample estimates pevled over utrats without
any assumptions.

Population Studies : Studies on pling and non pling errors and biasss
(including rocall lapse) in estimating vital rates, continued on the basis of NRSS
data by R. K. Som, A. K. De, N. C. Das, H. L. Mukherjco and 8. M. U. Sarms.
A paper on analysis of variance of demographic variables from NS& ninth
round data was prepared by R. K. Som and H. L. Mukherjea which showed
that the survey was genorally under statistical cuntrol. R. K. Som investigated
the use of IPNS in demographio studies on the bssis of NSNS and other materisls
in () examining the investigator bias and finding the sampling orror by the analysis of
variance; (b) supplying margins of uncertainty, not only of the principal variates
(aggrogates, means, etc.) but also of the derived functivns (rates, rativs, percentages, popula-
tion projections, parameters of the ‘‘recall curve”, eto.); (¢) giving an “error area™ for a

curve and the ““separation’ of the ourves for two eecturs or timo periods by the method of
1

fractile graphicsl analysis; and (d) providing control in ion, pr aing and statisti
analysis: (e) supplying advanced cstimates on the Lasis of part-eamples.

‘The population trends and problems in India were studied by R. K. Som. With
an almost stationary birth rate and steadily doclining death rate, the rate of natural increase
of pupulation in India was seen to be very rapid in the recent deoade. The general
under-utilization of manpower, with shortago at peak periods of agricultursl activities, was
Also revealed.

R. K. Som and §. Sengupta prepared a paper dealing with the data on the survey
on upinion of optimum number of children and attitude towards family planning in Weat
Bengal conducted by the Inatitute in 1954, Tho responses were studied by roligion, ocoupa-
tivn, per capita monthly oxpenditure and cducation differentialy.

The relutionship of houschold size with houschold expenditure was atudied by
5. 8. Buse and R, K. Sum on tho busis of NSS twelfth round duta,

A. Gonguly and N. C. Das studicd the progress of literacy in West Bungal from tho
duta uf tho West Bongal Huusohold Comparative Study conducted by the Instituto in 1965,
thu rate of increaso in rural literavy in Wost Benynl was seon W bo about | per cent per
yesr.

Ta i £

R. K. Som studied tho respunse orrors in the ion uf popul
frum NSNS sixth to thirtoonth rounds and the vharactoristics of the agricultural labour as
rovealed by the NSS,
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A methodologioal study was initiated in thres urban areas and five villages by
N. C. Das and R. K. Som to test the effects of different probes and definitions, rocall periods,
and proxy interviewa on morbidity rates.

Consumar Bzpanditure and Incoma Studiss: J. K. Aikat conducted a methodological
atudy on consumption of cereals in threo urban areas and three villages to dotormine the
optimum reference period for colleotion uf data by personal interviews. The consumptions
of coreals by tho sample households were recorded by nctual weighment, also by the interview
method, the latter for different roference periods.

The study on reference period in family budgot enquiries was undertaken by D. K.
Dutta Majumdar as o follow up of Mahalanobis and Sen (1954) bascd on the data of
NSS fourth and fifth rounds and those of a Spevial Survey in West Bengal. The results
show that the estimates with month referenco period are more precise (in respect of snmple
orrors) and less subject to bias thon the estimates with week reference period; the latter
were significantly different from the former.

The extont of real income differonces between rural and vrban arcas of India was
estimated by G. D.Rao on tho busis of NSS price and consumer expendituredataof fifth-ninth
rounds. Two types of price differential indices were obtained as a ratio of weighted average
of urban pricos W weighted average of rural prices, the weights being tho rural consumption
expenditure figures for the first type and urban consumptivn expenditure figures for the
second type. Then as an approximation to the real price difforential index gevmetric mean
of these two types of indices was obtained. These price differentinl indices were then used
as deflators to derive the indices of real income differences, real consumption expenditare
differences and finally the real wage-earning difference between rural and urban areas.

Fractile (raphical Analysis : Mahalanobis' technique of fractile graphical analysis
wag continued to be applied on NSS household consumer expenditure data, where the
consumer expenditure per person per month was the clagsificatory item.

Crop-Culting Experiments : A methodologival study was conducted jointly by the
NSS, States and ISI under the asuspices of the CSO, in a group of villages in Rajasthan and
Bihar to test the diff in the estimates of yicld rates of jowar and whoat respectively
with rectangular cuts of size 33 x 184" and circular cuts of radius 4°; the results {confirmed
by the complete harvesting of & number of sample fields in Bihar) indicated that under

adequate supervision, the rates from the two types of cuty were not significantly different.

Urowth Modsls : The different appronchos to, snd models of, ovonomic growth were
studied by P. Maitra in the context of problomy of growth of the under-developed
econumies.

Miscelluncous Studiex: ‘The problems of marketable surplus in Indion agriculture
wero studicd by P. Maitra on the basis of the NSS datw snd the lindings of the Agro.
Economic Research Centre, Santiniketan. The possible amuunt of marketable surplus aud
the actua! marketed supply were estimnted, the latter being found less than the former,

"The problems of growth, rato of production, trends ol the amount of capital and
labour invested in difforent industries, trends of wages sind profits, problems of excess
ocapacity snd the probloms of capitelist concentration in some of the industries, (both buxie
and consumer gouds) were studied hy P. Maites  on the basis of CMI, S8MI and other
materisla.

58



TWENTYNINTH ANNUAL REPORT : 1080-61

REPORT BY MESSRS. LOVELOCK & LEWES
CHARTERED ACCOUNTANTS

LovaLook & LEwes Post Box No. 900
Chartered Accountanta 4, Lyons Range, Calcutta-1.

In your reply pleaso
refer to No. AKM/PN/048

AUDITORS’ REPORT TO TAE CHATRMAN
AND TRE MEMBERS OF THE INDIAN STATISTIOAL INSTITUTE

We have examined the Receipts and Payments Accounts in respect of Current
Expenditure, Capital A and the Subsidiary Fund A of the Indian Statistical
Institute for the year ended 31st March, 1061, with the books and records maintained by
the Institute and subjeot to the following remark, have found them to be in accordance
therewith :—

“The sanction from the Central Government was not available in respect of the
sale of Station Wagon in terms of condition 2(i) laid down in their letter No. 17/1/59-
Estt, [IT dated 29-4-1961",

Caloutta, Sd/- LoveLook & Lewxs
20th October 1961 Chartered Accountants
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Indian Statistical Institute : Receipta and Payments Accounnts

T'o Recsipls
Ra. nP. Ra, nP
1. Opening Balances :
i) Cash in hand and st Banka with Central Office 30,002.39
ii) With branches and sub-offices ... 38,422.48
iii) Unodjustod suspanso of 1959-00 - 76,387.13
iv) Loans unrocovered from atafl for nduonuonnl and houm
building purposocs, ote. aa por lnat account ... 40,238.01
v) Socurity daposits ... 3,838.04 1.80,8R7.82
2. Membership subscriptions 5,002.08
8. Fean for training courses and aale proceeds of syllabua, oto. ... 30,061.48
4. Amount recoived for Scoring and tabulation work dons by
tho Paychomotry Unit for Chriatian Medical Collego, Vollore 3.025.32
5. Tuition feoa for langungo classes 320.00
8. Examination feca and other recoiple 16,643.60
7. Rocoipta from produce at Giridih Exporimental Farm 2,708.24
8. 8.Q.C. Receipta from: non.Qovernment sourcen 1
i) Membership feos ... 72,300.00
ii) Training foow, otc, ... 35,884.60
iii) Service charge 1,08,807.50 2,14,002.10
9. TRecwipta for work dono by Eleotronica, Workshop Divinion ... 80,425.01
10, Fnoa for aymponium on Oporational Resoarch 4,400.00
1. Black grant from (avernmont nf India for non.project
nectom 24.50,000.00
12, Contract paymont by Governmont of Tndia for
A. Nntionn]l Samplo Survoys & Intogratad notivition seaior :
i) Pail diroctly to the Institute 48,00,000.00
3i) Paid 1hrough Army Statinticnl Ormmuuuuon 73,600.00 48,71,500.00
B. Urban Fmme Colloction Survoy : ()n arcount paymont
rocnivad from CGovornment of India A5.800. 00
13.  Amouni roroived ns aalo procesds of Tnatituta's own publiaa-
tiona 343120
14.  Amount recsived from Delhi 8chool of Social work for somo
abulation work 800.00
16. Sub-total of itomin 2-14 {for curront projecta and scotorm) Ra. 77,31,608.96
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(current eapenditurs) for the year ending 3lst March 1861

By Poymenis
Ra. oP, Ra. nP.
i) Balary, da-\mu- nllowances, honoraria 49,04,295. 54
ii) Employer's contribution for workem Provident Fund
(outatunding habilities ns por conu‘) 2,88,809.902
i) Overtimo Allowancoa 1,89,732.70 63,82,028.18
2. Contribution to Leavo Sslary Fund - 74,150.97
3. Contribution to Gratuity Fund 1,73,330.95
4 Trn\olllnn oxponsoa 2,28,632.30
5. Viniting Profossors & Soientiata I'or RT3 ‘loctor £0,000.00
ii) Visiting Profossors, rau"-, romgn nxporu and soientiata,
ote. for othor sector.. 64,362.80 1,15.362.80
i) 8cholarwhips, stipends, stc. to troinesa of the Roscerch
hd Training Schonl 2,00,000.00
ollowahip sllowances and other aseisiance to T8£C
non.Colombo Plan traincos R,189.96 2,08,100.90
Prizes to workory for initiativoa, sta. 10,075.00
Ex-gratia payment 1,20,888.47
Machino Tabulat 10n oxponsoe :
a) Hiro and of tabulati Koy
punchot and verifiers mcludmg fmngh! lru\lporl lnd
other chargos . 8,00.809.04
h) Coat of eards and cal nolu ote. 1.99,480.A2
©) Paymonts to Army Statistic ()rgnmuuon diroct. by
Gnvarnmont of India as por contra 73,600. 00 10,82,708. 88
. Prinuing and publication (including papor for prmlmg) 1,40,097.58
1). Socioty type octivitios ... . 28,253 .R0
12, Examination exponscs 21.H76.22
13. Tooks and Journals (including coat of binding. otc.) 1,684,100, 24
14, Romittance to translation unit sat up in lnpnn 60,041.00
15, Microfilm nnd photo oxponses 13,018, 52
18. Lahoratory & Workahop storox. looln & minor necoaorien . 1.09,381 .40
15, Ropaum, and of mnch.nnnm
, accossoriew, furni lmd AlLings ole. 87,008.05
Stationerios and consuniablo storo ... 1.34,075. 64
Audit o und ox :
) Lovolock & lr:lrnm 13,318.62
i) P.C. Nandi & Co. ... 4,000.00 17,319.562
FElocinicily, Lol ponugu including M.O.
postal froight ote. 1,01.482.83
Othor  mincell i law,
bank charges and intorost, mnvo) mco hot weathor contin.
goncinw, otr. . . 1.01.521.28

Ront. ratos and taxos (mrludmg lhono of ﬁold comp nnd
out-wtation promison and Ra, 54,067/ teanaforred o capital
axponditure account I)olnu the rent of Inatitute’s own
promines) ... 2,10,627.4

Ropairx and anlonnnoo of land nnd hulldlnp maludh\g

potty ronatruction 1,04,038.66

*Franaport 87.304.67

Warkom' wolfuo and nmomum B 1,23,262. 16
26. Devolopmont at Diroctor's discrotion 18,800.43
27. Matoriald and other ohugm for oxponmonu.l fnrmmg at

Giridih 3,608.66
28.  Bub-total of itoms 1-27 (for current projecta and sectors) Ra. 00,18,052.30
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To Raceipls
Ra. nP. Res. nf,
16. Balanco of tho Ford Foundation grant hold in dopoait aceount
with American Expross Co., Inc. an per last account 1,08,802.32
17.  Arrear duca-recsived from the Oo\ ornmont of India, Ministry
of Financo in roil i to tho Lrainoes
of tho ISEC nndor the ’l‘oehmml Co- npomnon Snl\amo.
Colossbo Ylan for the |3th Soasion ... 05,417.47
18.  Arroar dues received from Govommont of India :
i) Diroctor of Hoalth Sorvicos for Demographio Studioa 43,587.00
ii) Resonrch Programmo Commitioe of tho Pllmmng Com-
mission for sociological atudios ... 0,200.00
iii) For N8S & allied activitics of 1850.60 - 3,43,000.00
iv) For sdditional NS§ Tabulation work (under slab) 78,000.00 4,70,787.00
19. Miscollanoous recoipta : viz., sale promod.l of waato paper,
enrda, ole. B,402. 20
20. Sundry doposits payablo (at close of the yaar) ... 44,518.62
2. O ding liabilitios for pay :
i) of Employor's sharo of contribution to ISI Genoral
Providont Fund for 1960-61 . . 2,88,890.92
i) to Leavo salary fund—
a3 por lost account ... 21,100.00
odd during tho year ... 74,150.97 95,550.97
iii) 16 Gratuity fund—
a8 por laat account ... 1,48,164.00
during tho yesr ... 1,73,330.05 3,21,503.06 7,005,054 .84
22, Outstanding liabilitica for goods and sorvices 58,0890.20
23. Ovordraft from Stato Bank of India, Shambazar (agninst
transfor of proportionato amount of moouritios from Safo-
custody Account of ovardrufi necount) .- .- 8,62,883.90
24. Bub-total of itoma 16-23... Rs. 23,10,455.70
26. Grand Total of itoma ), 18 & 24 Ra. 1,02,38,047.17
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(current expenditure) for the yesr ending 31st March 1961

By Poyments
Re. P, Ra. oP.
20. nditure inourrod againat Fnrd Foundstion graat for
g'ol,ruimng abroad, ol.c v 48,740.48
30, of p all to XBEO tnmenll undM
colombo Tlan “ 1,08,071 .98
81. Ropaymont of loan 1o :
i) Providont Fund i 1,75,000.00
it} SBuporvision Foo l‘und 7,000.00 1,82,000. 00
82. Outatanding Imbalmw for paymont al' umployer- contnbu
tion (incorp: on P!
i) 1SI Gonoral medonu Fund ... 2,46,840.16
ii) Loave Salary Fund ... . 21,400.00
iii) Grotuity Fund 1,48,164.00 4,10,604.18
33. Outstanding Lisbilitios for goods and sorvicos (mcorpomhon
of balanco as por last account) 067,791.090
34. Doposit (incorporation of balanco na por last nccount) 30.412.51
35. Loan to staff for oducalional vnd houso building pnrpoem
and rolief loan, otc. (at tho oloso of tho yoor) ... 32,073.43
30. Purchascs of books for RTS8 und nghl. Soliool ntudom.u
{ponding adjustmont) ... 13,815.08
37, Sovurity doposits receivable (st the olm of Lho ynr) 15,168.04
38. Unadjustod advancos (at the close of the yoar) :
i) Advancos against T.A. and othor ducs against which bills
aro awaited for adjustment . 1,10,790.26
ii) Advances to luppluou. commumv. ete. ngmmt gooda
and sorvicoa 19,628.7L
iif) Advancos against s oial pmjocln ‘und cxpanmonln 28,787.067
iv) Improat Cash andfor working capital with dlﬂ'onmt
depactmonta, mhunu. units, ote. 29,846.60
v) Ad to Visiting P . 3.641.72
vi) Fostival and other rocovorablo advancos ... 7,695.38 2,00,200.24
30. Closing Bulances :
i) Caeh in houd and st Banks 59,400.84
ii} With Branchos and Sub-officos ... 49,837.10 1,00,330.04
40. 8ub-total ofiuu_ml 20-30 Re. 12,10,004.78
41.  Grand Total of itums 28 & 40 o Ra. 1,02,38,047.27

{u) Out of Llomporary loans amounting to Ra. ¥,63,000/. tukon from fundwl accounts for curront
J:md:(um romining unpaid upto 31.3.60, un umount of Ra. 1,82,000/- (item Nu. 31 of vxponditin
) having Loun ropaid during the yunr under roport, Vo position of vulstunding losns v ut U cluse

nl’ tho yuar 1960-01 conos as un

i) Lwuvo Salary Fund Rs. 2,45,000.00
i) Gratuity Fund 3,18,000.00
i ndy, Visiting Prof & Yollows Fund 31,000.00
iv) Suporvinion I'ou i ‘und 60,000, 00
v) Dovelopmont Fund 1 (un.-n.u.nd ‘sut of unvlnp from Diroclor'y mllnrleu vte.) 27,000.00

Ry. 0,81,000.00
1In wrow of our rvport of ovon dute.

Culoul Bdf- Lu\xwux & Luwza
21.|l.h Unwbur 1061 hariered Accounianss
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Indian Stati i : Recel & Py A for the year ending 31 March 1961
SouoLAnsIrs, Vmurma P Anp Frurows Funp
To Receiply
Ry oP, Ra. nP.

Opoaing balance :
i) Caah in bond and st Dk 718.26

if) Advencos recoverablo from Ourrent Expenditurv Account
a8 per lust nccount ... 31,000.00 31,718.28

Amount provided for uward of scholarships, stipouds, oto.
!

forred (rom Current Expondil 2,00,000.00
Awmount provided for Visiting Profossors and for 1ollows of
tho Rosoarch & Training Sohool and Sooioty Typo Activities
Sector transforred from Curront Exponditure Aocount 50,000 00

Re. 2,81,718.20

By Paymenis
Ra nP, Rs. nP.
Schol and atipond ded during tho year :
i} Scholarship, ete. for ressarch workora 47,231.12
ii) Stiponds to students and trainess 88,058.37 1,36,180.49
Exponses for Visiting Profeesors and Yollowa from U.8.A.,
UK., U.8.8.R., Francc nnd sevoral other countries 79,068. 06
Clusing balance :
i) Cash in baud sud al Banlks 34,560.71
ii) Tomporary advancos mude to Curront Expondituro
Account aa per laat account 31,000.00

R,  2,81,718.206

In torme of our report of even date.

Caloutla, 8d/- LouviLoux & Exwes
20th Uotobor 1061 Chariered Accountands



TWENTYNINTH ANNUAI REPORT: 1060.61
Indian i 1 Reced) & Pa A

for the year ending 31 March 1961

Lyave Sarany ¥unp

1> Recelots
Ra. uP. Ra. nP.
1. Opening brlanco :
i) Cash in hand and at Banks o 077.22
ii) Advuncw rocuverablo ua por lest account from :
o) Capital Expenditure Account . e 5,03,000.00
b) Curront Exponditure Account - 2,45,000.00 8,38,977.22

Ra. 8,38,077.22

By Paymenta

Re. nP. Re. nP, Ra, nP.
1. Ywoave anlury paid including psynionts in liou of loave 42,805.98
2, Closing balanco :
i) Cuahi in bund sod wt Banks 3,081.26
i) Tomporury ndvances mado W @
u) Uapitsl Exponditure Account
us por Lul uccount 5,03,000.00
Leww : Amvunt roulisod during tho year  43,000.00 5,48,000.00
b} Current Expondituro Account
ud por lost wevount 3,46,000.00 7,06,081.26

Re. 8,38.077.22

No (mosfor to this fund haa actunlly beoa madlo though the ibuti havo buvn providod as
Lisbility in tho Curront E i A t W bo i d in tluo counsa.
Au por lust weovunt Lo oo Re. 21,400.00
Add during the year 24,150,097

Ra. ¥5,660.07

In torms of our report of oveu dato.

Galuutte,

’ 8d/- LoveLock & Lewes
20tk October 1901 Churtarod Accountands
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Indian Statl Institare : lprs & P A

Y

for the year ending'91' March 1961

Gratuity Funo

To Receipls
pITIENT I Ra. nY. Ra. n.
E. Opening bulanco :
i) Cual in hand and at Banks o 707.0¢
ii) Advancos rocoverablo os por last acrount
rom :
a) Capital Expooditure Account 4,80.000.00
b) Curront Exponditure \cvount 3,18,000.00 1.88,000.00 7.08,767.34
Ra.
By Puymecnta
Ra. ul, Re. nl. Ra. nP,
1. Uratuity paymonts - 274,07
2. Clvaing bulancs :
i} Cagh in hund oud at Banks 1,493.27
ii) Tomporury udvunces mado to :
u) Capite] Bxpouditure Account
va por laat uecowt 4.,80,000.00
Leaa : Amount roulisod during tho voar 8,000. 00 4,72,000.00
L) Current Exponditure \ccount
us por lnsl account . 3.18,000.00 7.01,403.27
Re. 7,08,707. 04

Nu transfor 10 Lhis fund has actually boon mnde Hivugh the contributivny have beon provided s
liability in the Curront Expondituro Acvount to bo tramaforrod in duo courso.

\n por lust aocount ... Ru.

<ldd during the your
Res.
Iu tarms of vur report of ovon dato.
Calcults,
201l October 1061
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1,48,184.00
1,73,330. 03

. 3,21,603.06

Sdf- LoveLoux & LEwEs
huriored Accountants



TWENTYNINTH ANNUAL REPORT : 1960.61

Iodisn Staristical Inatitute ¢ Beceipts & Paymenis Account for the yesc ending 11 March 1661

SurervimnN Fxx Fuxn

To Receipts
Ra. nP. Ra. P,
1. Oponing balance :
i) Cash in hand and at Ranks 877.19
ii) Advance racovorahle from Current Fxpanditum Aerount
an por laat account ... e 67.000.00 67.077.19
2. Advancea rocovorabln as por laat recount from :
i) Smiall induni risk oxpariimantal
unit run by the Instituts 32.818.87
ii) KSmall indnwt riew oxporimontal
unite in villages o 3,192.90 36,100.57

8. Coat of land at Baranagar and Qiridih as per laat account ...

Ras.
By Paywania
Ra. nP. Ra. nP,
1. Tamporary advances (o Small industrien expariniantal
nnil run hy thin Institule as por laat account ... 32,016.07
Add : During the year ... 3,321.680
Add : Advances as per bist account (0 cAITY out expari.
monta in village units 3,102.00 30.431.23
2. Land at Baranagar & Giridih aa per laat account L2218 11
3. Clowing balanen :
i) Cash in hand and at Banka 4.855.53
il) Taniporary ad to Curront Rxpendi A ¢
ax por lant account ... 47,000.00
Less gmount realisnd during tho year 7,000.00 £0.000.00

M. 2,10,304.87
Tn termn of our report. of avon dato,

Caleutla, 8d,

» & Lewss
20th October 1961

/-
Charlered Accountants
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Indizn Statistfcul Mnstlturc : Rrceipts & Puyments Accoant for the yenr ending 31 March 1981

DevitoruxrNr Fivn Na, 1

termatnd nut of anvinga from Dirotor'a anlary, ato.)

To Recripla
Rs. nP. Re. nl. Rs. nP,
1. Oponing balanre :
i) Cash in hand and at Nanka 731.10
it} Advanerw rocovorable na por
Innt Aeenunt from :
a) Capitnl Exponditum Aceount 81,307.78
B} Currant Expondilure Acconnt 27,000, 00 1,08,307.78 1.00,128.84
5. Advancea omtatanding with Riatistion) Publishing Soeiety
A4 por last acconnt 10,303.00
Re. 1.19.521.0¢
By Paymenta
Ra. nP. Ra. nP. Ra. nP.
1. Twuporary advancoa made to Btntiatical
Publiching Racinty an por lasl acconnt 10.983.00
Lrex amiount rontised during the vanr 10,808, 00 N#
2. Closing halanco :
i) Caxh in hand and at Banka 11,1248
ii) Tomporary advances mado to :
a) Capital Exponditnmn Acenunt
an por lant acconnl R1.307.78
h) Curreatl Expondilnm Aeconnt
aa por lant account 27.000.0a 1,08,307.7R 1.10.621.04
Re.  1.10,521.04

Tn tarms of onr report of avan data,

Calentta,
20 October 1061

1]

R4/ Loverock & LEWES
Chariered Accountants



TWENTYNINTH ANNUAL REPORT : 1980.01

Indian $ Tmatl 1 Reced, & Py A for the year ending 31 March 1961

DrveLopsrsr Funo No. 10

{orentad out of Dovalopmeut grint recnivod from (tavernmon! of India)

To Heesipta

1. Oponing halance :

5) Caale in liand nnd At Nanks ... 3.702.93
it) Advaness menvorabla from Capital Exponditure Aeccount
A per bt aeenunt .
iii) e, nt coml (fiun values Ra. 50000

2. Intomet rocnivad on investment in Gi.P. Nutew ... 1.486.00

By Puyments

Ne  nP. Ra. nP. Rs. nP.
1. uhlum on rapitnl vutinyn during thi year
Ul
iy Pnrn«-l monay & Inw expenssa for
purchess of
#) Ross Villa st G 1.321.07
1) Rimja Kuotir al Girilih 37,40 2.201 .48
i) Motor Vohirlee—2 Ambasanlor (am .08 2044114
2 Expenditure on capitul

from Uapitnl - Expo
HO5Y- 10 and nut beving
froin Govormmeont of In
frotn thes Capien] 1-";,-..

30,000, 00
20, )

r.2n. i
12,061 .97

208 BT, Road
n)  INT et Ol

f} Pouy B,12,020.50
i) Capitalinod rontal of & (fivo) talsphonm on O,
Sehon . 12,100.00
i) Equipmont for Tntomial Tolaphana 7.014.28 3.32.040.82

A Cling balancos :
i) Caal in hand and al Banks - 1,830,604 .81
i} Tomporary advances Wade 1o (‘nrmnl
Fxpenaditum Aceonnt aa por lust aeeount 7, 0' 6. 00
Leax : wimount reatinacl \luring (ho yaar ARR 200 2,00,611.78

ifi) G.P. Notea ut cout (fnee valm R, A00NG1). ., 46,A33. 74 3.04.050,42
Ra.  7,80,733.8R8
In 1armn of onr repart of avon dain.

Culeutta, 8d/. Loverocx & Luzwrs
20th Qctobar 1981 Chasiered Accountants
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Iadian Statistical Institwte 1 Recelpts & Payments

LRI Onnemar

To Reosipls
Rs, nP. Ra, nP,
1. Opening balance :
i) Cash in hand and at Banks 8.80,167.08
ii) (.P. Notos at Cost (Faco valus Ra. 16.70,000)) 14.20.339.20
iii) onal Savings Certificate at cost 1.0A,000. 00
iv) Loanas outstanding with workers as per lsst account ... 2,78.171.00
3. Ad ding with itnte's Current Expenditure
Account aa par last account 1.75.000.00
3. Employer'a contribution dwe to the Fund on secount of
1838-60 recsived from the [natitute during tho year 2.46,840.16
4. Workera' Own Snbscription to the Fund during the yeax ... 2,86,809.92
5. Employer'a contribution to P.¥. for the vesr ... —_
8. Workem' Voluntary Subseription to tha Fund during the year 22.775.00
7. Intarmat recsived during the year against loan given (n
menthers ... 8,18.10
8. Intervst on Investnments :
i) 0. P, Notes o 37.201.42
ii) For loans to the Inatitute 1.780.00
iii) For Inatitute’s liabilitism on acovunt of Employoer's
contribution for 1959-60 repaid during the vear 14,816.40 B3,RA7.82
Rs.

In torma of aur rqport of oven date.

Calonita, Bd!- LovELovx & Lxwrs
20th Octaber 1081 Charlered Accountants

An amount aquiwﬂs;l.- m‘!_mrk;nT;wn‘IMr;pTio‘n-(itam fon receipt wide) was tua 10 the fund
as emplayor's contribution which however could not ba paid due (o shoriuge of funilx,
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Acconnta for the ytar ending 3 March 1964

TWENTYRINTH ANNUAL REPORT: 1080.61

Provwexr Fuyp

By Puyments
Re. nP. Ra. oP.
1. Paymont to workers : thoir P.}. doos (on loaving service) 034,272,904
2. Paymont of Interest to workers on closing of acrounta s in
itam Nov. (1) above 5.178.47
3. Ropaymiont of workers' voluntary subscription ... o 34,701.17
4. Paymont of Intaruat 10 workers aguinst 1lioir voluntary sube.
criptivn 3,734.53
3. Loamd to Munbera :
Outntanding from provious yvear 2,78.171.00
Sinen udded during the year . 8,01,
Less : nmount roalisnd during tho year 3,34,528.00
6. Tenmporury advincos Lo meot Institute’s current expenditure
ns por last account 1,75,000.00
Leos : amount ronlisod during thoe yesr 1,76,000.00 nil
7. Clusing Balancos :
i) Cash in hand and at Bauks 1,85,172.87
5i) G.P. Nulos at cuat na por last account . 14,29,350.20
Sinvo addod rluring o vour {Fare valus of G.P. Notes
Ra, 22,705,000 -) 4,40,425.00 18,74,784.28
iii) National Savings Cortificato us per lnat uccount (prasont
1L,00,000.00

vuiuo Ra. 1,12,600/-)...

n

Re.

31,92,367.27
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ladisn lastd t  Recel &

oa Capital

To Receiptn

&

Re. nP.

Oponing balnncs :
i) Btock of huilding and othor mutucinls for work undor
prog al othor truoti vta, . P

On ol paymont, from Governmont of India in roim-
1 of cupital oxponditure incurcod by the Lititute
i conuection with the seyuiitivn of promise No. 205 B.T.

Rowd

smont, from Uovernment of Tudin io roim-
wnul by tho lwtitute on
opuing,  onovativne  and  constructivne  in o promises
Nu. 202 B.1. Road

On awwvount yu

Lamsmont ol oxponditure in

Sale procoods of DuSoto Station \Wagon

Rovovory of rent in rmpoct of Inatituwio’a mmin buildings
and struetures in 203 BT, Roud nndd 133 Gopal Lal Tagu
Road

Recovory agsinst Capitul outlay froin dilforont sourcon

Trangfor of oxponditure on capitsl outlaya originally 1t
from Capital Exponditura Account upte 103960 now lrans-
fornud 16 Dovelopmont fund a/c. 11 an por contra ¢

i) Cust of prosines und ur convlructions at

n) 36 Vidgayntan Sarani S1,000.00
L) 16D Gopnl Lal Tagore Roud ... 1,20,855. 00
@) Houlth lfomo at Giridils 12,001,947
d) L35 Studonts Huslol st

218 BT, Rowd ... 1,08,548.16
©) LN, Vout Oftico : 204 B.T. Rowd 1,483.00
1] Yoty conutinctions ut Girvidih 12,777.60

Capitalisnd rontul of & (Hve) toloplonos me QLY.
whotn

ii1) Lquipmont for lutornul Wivphono syatoma ...

3,12,026.59

12,100.00

T2

4,64,010.30

3.72,375.00

2,50,000.00

2,500. 00

332,060 82




