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INDIAN STATISTICAL INSTITUTE

Thirtieth Annual Report 1 April 1961—March 1962
INTRODUCTION 1 CONSTITUTION AND ACTIVITIES

GENESIB

Work on mathematical statistica had started nearly forty years a go, in the early
twenties, in the room of P. C. Mahalanobis, then Professor of Physics in the Presidency
College, Caloutta. In the course of the next ten years, a small group of young men gathered
together in what came to be known aa the Statistical Laboratory whioh by 1930 was receiving
an annual research grant of about Re. 2,500 from the Imperial (now Indian) Council of Agri-
ocultural Research. This group conceived the idea of starting a statisticsl sooiety in India
and it wae as a result of their initiative that the Indian Statistical Insti was brought into
existence by a resolution passed at & public meeting held in December 1931 under the chair-
manship of the late Sir R. N. Mookerjee who was elected the first President of the Inatitute
and held that office for 5 years (1931-38). The Institute wes registered on 28 April 1932 a5 &
non-profit distributing learned society under the Societies Registration Act XXI of 1880.
Against a single worker, a part-time computer and a total expenditure® of Rs. 238 in the first
yesr, the Institute had, at the end of the thirtisth year (31 March 1982}, o etaff of about 2300
paid workers, the total expenditure (including capital expenditure) during the year being of
the order of Ra. 122 lakhs. A notable event of the year was the adoption by the Inatitute of a
orest (the banyan tree) and a motto (Unity in Diversity). The late Sir R. A. Fisher had com-
pared the Institute to the banyan tree in ref to its activities which in spite of their diver-
sity had an underlying unity of purpose—the promotion of research and of knowledge. The
form of the crest was suggested by Sri G, D. Deshmukh, the President, who also suggested the
Sanskrit equivalent of the motto.

CONSTITUTION
Object :  The basio object of the Institute is the ad t of knowledge of statis-
tics and allied sub;eotl rellwd to planning for natione] development and social welfare, and
the collection of i and producti
Membership : The L ip Is open to all p i ive of sex, nationality,
race, creed, or olm No part of the Instuuh fundls can be dmtnbufod in any form among
the members, though members who are also workers of the Institute are not debarred from

receiving remuneration.

Conirol : The supreme oontrol of the Institute is vested in the general body of
members of the Institute whioh includes ordinary, life and h Y bers, and h y
fellows. It is the body which has the authority to make and amend the rules of the Inatitute.
The Annual Report and Audited Accounts are presented at the Annual Genersl Meeting;

other General Meotings ara held wh y. The ber of bers was 543
doring the year.

M t: The t of the Institute is vested in the President,
and & Co\moll consisting of tha Chairman, Vice-Chai Try Becretary and

other office-bearers, and 20 members, eleoted by the members of the Institute, beaides

SExoluding the grant of Ra. 2,600 from the ICAR meationed above.
1
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P f of regional branches, three rep tives of the G of Indis
and oo-opted b Subjeot to overall dination by the Counocil, the mansgemont
of the Reeearch and Training School ia vested in & G ing Body ituted with eleoted
representatives of the Council of the Institute, of the Govvrnmantoflndl. and of & number
of publio bodies. The Int ional Statistical Edueation Centre is administered Ly & Board
of Direot isting of the tatives of the I ional Statistical Insti the

g P

Govermment of India and the Indian Statistical Institute. There are two Finance Committees,
one of the Governing Body and the other of the Counoil, an ad hoc committes for the
allocation of oxpondltun on which the Government of India is represented, a Journal

C { and an Examj C i and lwsnl other committees, exsoutive and
teohnical, for day-to-day sdmi ion snd di
8ri C. D. Deshmukh has been funotioning as the President of the Insti since

1048, Sir D. N. Mitra e the Chairman aince 1956 and 8ri 8, C. Law as the Treasurer since 1936,
Profe P. C. Mahalanobis has been the Secretary and Director from the inception of the
Institute.

Awdit: Chartered Accountents, quslified to audit sccounts under the Indisn
Companios Aot and appointed at the Annusl Genorsl Meeting, have been auditing the Insti.
tute’s accounts every yeer since its formation. In recent years the auditors have been selected
with the approval of the Gov t of Indis.

Indian Statistical Imstitute Act: The Indian Statistioal Institute Act (No. 657 of
1959) was pamed by the Parlisment in December 1850, The Aot was presented by the

Prime Minister Sri Jawaharlal Nehru, recoguising the Institute as an “institution of national
importance” and empowering it to confer degrees in statistics.
Whea the Indian Btatistical Inati Aot was brought into operation from April

1060, the Institute became & part of the public sector. The Institute was also left with a
large measure of autonomy within limits prescribed in the IST Act iteelf. Tho chief object
was to make an experiment whether such sut y would enable the Institute to function
with greater efficiency than Government departments under the present patterns of
sdministration.

DxvELOPMENT OF THR Work Or THE INSTITOTE

Ezxpansion : The expansion of the Insti 's aotivities, both in volume and range,
has taken place sincs its foundation, broadly speaking, in four stages, bearing in mind that
there hss always been iderabl lapping in the p %0 that no date-line can be

fixed for the passage from one stage to another. During the first fow yoars of ita exiatence,
the Institute funotioned as & scientific soclety and aleo served mors orlmun hbonwry
for analytical studies including the use of design of experiments in agricul

on a fairly large acale. Even during this early tentative period, the Institute was oommhuomd
by the Government as well as by some private concerns to carry out several economio enquiries
on s amall scals.

Professional training l“rtaed in the very first year on a small acale snd on an individual
besis. To ocope with the i g d d, tho I wu obliged gradually to offer

arganized instructions at various levels, in th ical and tistios and tional
work. These sotivites developed later on into the Ressarch and Training Scheal with faci-
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lities for advanced studies and reeearch in many subjects. In 1938 the Institute started

inati for external stud for the award of Statistician’s Diploms snd Computer’s
Certifloate which are now held all over Indis. Since that year, the Institute has been recelv.
ing & research graut from the Government of India.

The Inlolhltepu.edanwtho-ooondlhgevlthmmommintbonumheruwell
as an enlargement of the scope of i duoted by it, the most important
among them being arop ion mrveya conducted on behalf of the Government of Bengal
and later the Government of Bihar, which led to the development of specialized techniquns
neosssary for large-scale sample surveys. During this period, the Institute prepared most of
the tables for the 1841 census of population on the basis of two per cont Y.sample, at the ins-
tance of the Government of India.

Amnﬂworhhopwuﬁntedduﬂng@hembhmugbmmbdmn«pmﬂt—
making organization for the repair and mat of hines and other equip-
merit. This made it poesible for the Inatitute to design and oonnh'uot in 1953 an clsotronic
computer, the first in Indis, whioh led to the formation of an Elestronic Computer Division.

The third stage f d as s logical to the sacond, when the Institute
waa ocalled upon by the Guvernment of Indis in lmwhknsludlngp.rtmorganlzlng
the National Ssmple Survey. The next big step was tho inauguration by Prime Mlnhm-
Nehru in 1954 of a section for studies relating to pl g for national devel One
ot'ﬁuﬁmﬁnluoff.hmmdhwuthaformuhﬁonm lmofwh:toumoboboknown [
the “Draft Plan-Frame” which was accopted as the basis for the preparation of the S8econd
Five Year Plan. Since then the Institute has been actively engaged in the work on planning
in both Caleutta and New Delhi in cloas collaboration with the Planning Commission and the
Central Statistioal Organization.

The enaotment of the Indian Statistioal Insti Aot in December 1950 marked
the beginning of the fouxt.hmdths t stago of the Institute's history. The Aot declared
the Insti to be en inati of ional importance and conferred on it the right to hold
such examinations and grant such dogrees and diplomas as might be determined by the Insti-
tate from time t.o time. Faoilities were already available at the Institute for train-

ing in ica, and dipl and certificates were being awarded on the resulta of
inations held periodically. But.the Aot gave the Institute the status of & University,
and regular courses of study for the degrees of Bachelor of Statistics (B.Stat.) and Master of

Statistics (M. Stat.) were started with offect from 1 July 1960. A feature of both thess courses
is the highly-integrated teaching of natursl and social soiences as the foundation for the traln-
ing of professional statistiolans.

The courses leading to the B.Stat. or M.Stat. degn have been formulated to oover
a wide range of subject: I to in medicino and ongineert Pure math i
asud tha '.heory of pmbabﬂity have an important place. Theoretical nnd different branohes
of applied b , form o, large part of the teaching B of the

lpooml needa of India, o great deal of attention is also given eo tho economics of planuing.
In these three groups of subjeots, the courses inalude & good deal of the ocontent of knawiodge,
bealdes theory snd methodology.

Facilities aro nlso provided for the stud to b familiar with methods of
observation, ¢t and i ion in & ber of subjeots in natural and
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sooial eofences. The emphasis is not so much on the content of knowledge but on method
and streas is, therefore, given on praoctical which would give the students @rst-hand
experionce of making obseervations, and experi

CURRENT AOTIVITIBS

The more importent smong the ivitios of the I which aover a very
wide fleld,are briefly outlined below :

1. Learned Sociely : Asalearned society, the Inatitute publishes the i fonall;
known journal, Sankhyd : The Indian Journal of Slalistics, as its official organ. It hu
socioty branches at Aligarh, Bangslore, Bombay, Madras and Poona.

2. ThoRemnhudTmmnngwol(RTS)hu tions for math fos, th jeal
and applied statistios, biometry, b BY: Py tei h and service, demography,
fological studi gional (geographical) surveys, geological studies, and flood research.
S 1 of profesaional training are given for candidates who have taken the
Master’s Degree, besides in-service training for atatisticians in collaboration with the Central
Statistical Organization in New Delhi and technical training for comp field i igat
and of hine tabulati

'3

8inoe July 1960, the RTS has been conducting regular classes for Bachelor of Statisties
(B.Stat.) and Master of Statistios (M.Stat.) degrees. The First Convocation was held on 12
February 1962 when five honorary degrees of D.S¢. wers awarded to 8ri Jawaharlal Nehru,

8ir R. A. Fisher, Academicien A. N. Kolmogorov, Dr. W. A. Shewhart and Professor 8. N.
Bose. Two Ph.D. and seven M.Stat. degrees were also awarded.

3. The International Statistical Education Cenire (ISEC) is maintained jointly by the
Internationsl Statistical Institute and the Indian Statistical Institute with the support of
the Government of India and the UNESCO.

4. BStatistical Ezaminations : The Insti is duoti inations on

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

6. The thmw Division has units in Delhi and Caloutts. The Delhi Unit is work-
ing on ic pl g in collaboration with the Perspective Planning Division of the
Planning Oomnumon u,nd the Oentnl sttieho&l Organization. The Caloutta Unit is working
on various probl of

3

8. The National Sample Survey (NSS): The Institute is in charge of the design
of surveys, the technical work, and the tabulation and prooessing of the primary data collected
by the Field Branch of the N8S which works under the direct control of the Cabinet Sore-
tariat. The tabulation work is done at three centres, Caloutta, Giridih and Delhi.

7. Electronic Compuler Division : An analogne computer waa designed and oons-
truoted in the Institute in 1968, a digital computer of British make was purchased in 1956;
and & Russian digital was installed in 1858. A project for the construction of two
new digital computers (wor]dng on syllable instead of word structure) haa been taken up in
collaboration with the Jadavpur University, Computation servioe is being ot‘fend to mAny
soientifio institutions; and developmental h is also p ding to t elect
adjuncts and equipment,
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8. TAe Development Worluhop eservices the machines and equipmont in the Institute
and is also engaged in devel h. Fifteon high-speed electronio sorters were

designed and construo ted and hcve gone into batoh production; and prototypes of desk cal-
culating machines have also been conatruoted.

9. Statistical Quality Conirol : The Institute maintains eight units at Bangalore,
Bombay, Baroda, Calcutts, Coimk Delhi, Madras and Kerala (with offices at Ernakulam
and Trivandrum) which work under the guidance of an S8QC Policy Advisory Committes
appointed by the Government of India.

10. Publication : In addition to Sankhyd : The Indian Journal of Siatistics, the
Institute publishes important nclenuﬂc and statistical books in collaboration with the asso-
oiated fit distributi ical Publishing Society which haa a well-equipped press
(the Eka Preu) in Caloutta. Arra.ngpmonu have also been made to publish another research
journsl, Nikasha.

Associate Organizations : In addition to the work done under the direst control
of the Institute, the following assooiated orgenizations, located within or near the Institute
premises, work in olose cooperation with it:

The Statistical Publishing Society was established in 1935, on the initiative of the
Institute, as a non-profit association, and registered under Act XXI of 1860, mainly for the
publication of Sankhyd : The Indian Journal of Statistics, which ia the official organ of the
Indian Statistical Institute. The Society maintains the Eka Press, which is adequately
equipped for undertaking the printing of scientifio and technical work,

The Indian Caloulating Machine and Scientific Instrument Research Society, which
was established in 1934, on the initiative of the Institute, as & non-profit society registered
under Act xx.'[ of 1860 with the object of promoting research, produttion and use in India
of oaloulating hines and satatistical th ical, scientifio and engineering instruments,

apparatus and appliences, s now working in iation with the Insti ‘Workshop




PART 11 GENERAL REVIEW OF THE WORK DURING THE YEAR

1. RESEARCH AND TRAINING SCHOOL

The Research and Training Gohool (RTS) may be desoribed as the hard coro of the
Tnwtitute, Before the Insth came Into istios, in its scientific eense, was
prackivally unkmown in the country, $he widely prevalens noblon being that statistios meant
just the compilation of figures. From the very beginning sharefore, the Institate had to
traln up ite kore In hoda of istical anslysis. As carly as 1882, the Cantral and
State Governments began to depute officers for tralning in the Instituts. Such trainiog in
thourhwy-nwkmbonmmdhldmlhlh. In 1039 the Imstitute aterted organized

of i whish gradually led to the devel $ of the pe R h and
Training School.

The notivitles of the R. h snd Training School during the year consisted
of(i)mnrohinldnnoedprobﬁbﬂi‘y,.hﬁﬂhdmﬂhodamdudmﬁﬁnﬂdﬂnmuhuﬂb-
chamistry, Biology, Demography, Educationsl. Tost Construction, Geology, Eaematology,
Sooiology, sto., (if) vonducting the two new degres oouraes, vir., B.St.n (four-year) and
M.8tat. (two-year), (ili) providing about fourteen t g tistios, at different
lovels and in different centres, (iv) conducting nllIndhpmie.lonllmmimﬁom for statle-
tisians, computers and field investigators, and (v) offering consultation and other technical
services,

The Research and Training Sobool carried out its work with C. B. Reo as the Head
of the Division of Theoretioal Research and Training. Research waa osrried ant in several
applied units aud science laboratoriss attached to the Ressarch and Training School under
the following persons: N. K. Boso (Flood Research), 8. Chatterjee (Psychomelric Rasearch
and Service), 8. Chaudhuri (H, logy), T. A. Davis (Crop Science), P. X. De (Chemisiry),
R. X. Mukherjee (Sociology), P. R. Pal (Biochemistry), 8. J. Poti (Demography), V. L. 8.
Prakasa Raa (Regional Survey), B. Royohaudburi (Geologisal Studiea), and B. K. Roy (Botany).
A. Matthai waa in charge of the I ] Statistioal Education Centre, which providea

for trad deputed from South East Asisn and other foreign countries.

A Brixy SuMMARY OF REsmirar

Remmhmkvunrrhdoutdurlng‘hyurinmmyhmnhunlthmnﬂml
statistios such as Probability, Estimation, Multivariat Di
Mgnqutmnh,ﬂmplowmmﬂommmg Tholm:hﬁ:r.ppliad
researoh in Pychometry, Haematology, & grophy, Beglonal Survess, Geology
mmmmmummk. ber of
mainly of applied interest, besides some basio research. Ahhfnnﬂhnoflhnloﬁnm
and important oontributions of the School are given below. Ths fall desails of research
u-opvenundﬂ"“ h 8 v sod & plete lat of 30 published papers, 30 papers

itted for p jon and 18 working papers during the academio yesr is given in
Appendix 5.1.

Theorelioal Siatistics : Inwodmﬂlﬁu.mmnpn{vwkmonndnnmd
probability and spplications rade several imp Ily on, informati
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o appiied t0 oy . limib th and distributions on_topological

yroupa. An entirely now subject relating to probabilistic methods in ber theory is
developed and two papers laying the found.nhn have plready boen published.

Another aotive group has started work on error correcting oodes, antomation and
combinatorial problems in the «csign of experiments.

Furthor advances have beon made in the theory and applioation of Fraotile Graphical
Analysis introduced a fow years a3.. and the subject is recciving wide attention.

In multivari lysin, work ia inued on errors in discriminati A aignificant

ibution Is prooed of selection under iotlon, which involves quadrat
programming.

The research on efficient estimates and infe P d has thrown

further light on tho properties vf maximum ll.knllhnod estimates.

Biology and Crop Sciemcs : Exporiments on interaction of rice varieties were oon.
tinued and a new series of experimenta on mixed oropping of wheat and yram was atarted.
Somo favourablo interactions were observed in the oase of rice varieties indicating that
yield could be considerably increased by growing certain varietiea of rice together un the
same flekl. The rosults, if confirmed, will help in i ing the production of valuabl
food graine with little extra ocoat.

It has beon found by extensive observation that coconuts having a left-handed leaf
spiral give 21 per oent more yield than the right-handers. Apart from the economio import-
ance of this finding, its explanation poau an extremely intriguing biological problem as this
phenomenon is related to o ol t ¥) blished to be non-inherited and
whioh is distributed with equal fmquency m India nnd abroad,

Qeological Siudies :  The Goolugioal Studies Unit conducted explorations (November
1961-Maroh 1962) in throe localities in the Godavari valley. One party surveyed 300 syuare
miles In the south-castern part of Hu Gudnvtrl bausin (che Archaean and Purans rooks that
frame and underlie the Gond ), and d in detail about 170 square miles.
A second party worked on the undisturbed Pakhal -.nd Bullavai sediments in the middle
part of the valley aml mapped in detail aboat 150 square miles, and a third party worked
in detail on a pro-Cambrian inlier in the north-central part of the basin, mapping about six
square miles of ares.

The ooordinated work of this oxpedition, reveals some important inadequacies
in strotigraphic work by previous workers in the area and some revisions of the geology
of the area by membera of the Unit are uader way.

Psychomelric Research uud Service : The Psychometric Research and Service Unit
was ged in aotivit fonal and educational selection of which the
more pmmlnent wero teste for the uso of tha Volluro Medical College and tests conduoted
on belmlf of the Education Testing, Princeton, U.S.A. The Unit was also associated n

the lection tests conducted for the dmissi of trai for the in the
RTS at Cslontts, Bombay and Madras and for the NSS ab Delhi.
Dx Mc R k: The D hio R h and Serviee Unit studice, on

the baals of wunldm\blo data obtained fmm mhmlty wards in lLoepitals, infant health
7
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oconditions, mortality and development aa also the relation between pre-nstal conditions
and post-natal plioats The h round data of the NSS wore analysed for
ovolving suitabl thods to detarmine the jo differentials of fortility.

Sociological Research : Studies in Sooiology mnd, smong others, foroes of inte-
gration in rural life, urbanization and the 1 oh in family atrugture, and
the growth of industrial townshipa,

Regional Plasning: The Regional Planning Unit Sned the dats on natural
and human in ] regi mdhhentuprimndlyinhndadtoudmnmo
phnnhsg F\'omlmdyofthodi-- ion of naturs! snd 1 s

k of reg for pl hmbanpruptredfnlldmbmhdanofmdond
targots and timati in such & that the p ialities of every region are tapped
to the full,

Flood Research: The Flood Research Unit was engaged in the study of probloms
entrusted to it by the Metropolitan Water Supply and Drainage Board, Gov t of
West Bangal. These inoluded the trend in the capacity of navigable sea-route of the river
Hooghly einoe 1928, erection of a unit hydrograph for the oatohment of the river Ajoy at a
suitable site, and the regeneration of a river between two sites between January and April.

Nxw ProyEoTs, LABORATORIES AND Expawsiox or Exmsrine Unrrs

):{ logical R A: The H tological R h Unit was opened in
July 1961 mﬁhDr (Mua)&(}hu.dhmuiﬁhud. In the first few months efforts were
made by the Unit to dsvelop st - of eollaction of h tological data

and of blood group study. A programme of ruumh was worked out for a ooordinated
study of economio oconditions, body build and hunntologlnl oburnﬁom. and necessary
forms for the oollecti of“ tion were d in It with intiol

A disgnostio Iab gani ‘lnf.lul{adiulUnmofthe' i 8 it was expected
to provide valuable mmhlfor h in the H logical Unit.

The Unit has already carried out extensive work on blood groups and abnormal
haemoglobins. A survey of blood groupe included 340 Bengalees in Cal , 86 Anglo-
Indians in Khargpur, 116 Totoes in Jalpaiguri (West Bengal), 103 individuals belonging
to 6 tribal groups in South Indis and 87 miscellaneous cases. In all these cases, frequencies
of ABO, MN, Rh system and & few other rare blood groups were determined.

About 691 cases were investigated for ab 1 h globi They include 385
samples from different castes in West Bengal, 101 of tribal people from South Indis, 116
of the Totos from Jalpaiguri, and 89 Anglo-Indisns from Khargpur. The tribal groups
in South India have & higher percentage of target cells than others. Among the South
Indisn tribal groups, the Todas have the lowest peroentage of target cells. An interesting
aseooiation between blood groups and frequenoy of target cells has been detected. The
Umit is collecting data to study etiological factora and pathogeneais of target cell ansemia.

The Unit also led an expedition to Totopara to carry out combined anthropologioal,
haematological (including study of blood groups and genetics) iologioal and d hi
surveys of the Totos, many of whom (51.729,) wmfonndtobemfteﬂngﬁom Yaws. The
results of these eurveys are summarized in three papers awaiting publication. A projeot
on somstotyping snd survey on growth and development of Bengali children has also
been started.
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Geological Siudies: An sdvisory for the Geological Sindies Unit was
formed in 1960 to adviss the Insti on the geologica! h snd the projects to be
undertaken by the Unit. The C ftit iste ol" fe D. N. Wadis, F.R.8. (Geolo-

gioal Adviser, Department of Atomic Energy, Government of India, New Delhi), Dr. B. C.
Roy (Director, Geologioal Survey of India, Caloutta), Professor N. N. Chattarjes (Head of
the Department of Geology, Caloutta University) and Profe P. C. Mahalanobis, ¥.R.8.,
and Dr. C. R, Rao (Indisn Statistioal Institute). It met for tha first time on 13 Deoember
1060, Dr. Pamela L. Robinson who had esrlier organized the Geological Unit at the
Institute, and Dr. AhoSmth,UnlnrulﬁyOollega,lAﬂdon. who was visiting the Institate,
also ded this meeting on § Sinos then the Committes is in constont touch
with the progress of research in the Unit, and the external members of the Committee have
given valusble help In formulsting plans for expeoding the activitios of the Unit, laying
special emphaais of she quantitative and interp poots of Geology.
Through the efforts of the Director of the Insti an ln.bnnmm
with the USSR Acsdemy of Sclences for goiting & ber of geological
and dated in the laboratory of Academicisn Polkanav, m&mdmdﬁemh
found in the Godavari valley will bo of grest help in atudying the geologieal problems of
that ares.

In view of the importance of the fossils discovered in the Godavari valley by the
Geological Btudies Unis, the organizing commitles of the 22md International Geologicsl
Oonmumhwdncﬂwwhwhulmwmo.phﬂdm
for the (nternationsl delegates 0 the Godavari valley may bo organised. The Institute
has accepted this assignment and is making the y plana foc arvanging the

Dr. Pamels L. Robineon, University Collage, London, vished the Instituts in April

1962 for a fortnight for di jons with the bers of the Unit regarding the future work.
Onhorneommndnﬁonmdviﬁthn of the beru of the Advisory Commiitee,
two geologists were employed to conduct some new linaa of work.

Biockewical Lab y: A biochemical laboratory was eet up with Dr. P. R, Pal
a8 ite head, Durlngﬂueon.rndmyur Mhbmmmeqnlppdﬁxarrylngont
fundamende! and applied of 1 lines of investigation
under p inolude : (i) b heat olmlnonddabyl.(hu,(ﬂ)umnm«w

ofnulyofpyridonlphlphlu.(lln“1 hesis of & yellow fi
bymuMdmﬁﬂ.dMlnofpuudom((v)honnhouﬂmﬁmhdmhvuud
(v) microbialogioal sssay of Vitamin B,

Anthropomatric Project of Inler-racial Crosscs : A$ the invitation of the Instisute,
Professor Ruggles Gates, F.R.8., came to India for six months (September 1881-February
1963) to study the effect of inter-racial orcases on phynioal characteristion. Ho was assistod
In this project by two Indian anthropologists, Dr. M. R. Chakravarty snd Sri D. P. Mukherjoe,
of the Anthropological Burvey of Indis, who were kindly mads available by Professor N, K.
Bose, Director, Anthropologioal Survey of India.

Professor Gates and party visited sovera) parte of Indis and stodied about 81 inter.
racial pedigreee with & totel of 284 individuals, The itios studied were Anglo-
Indisna of Osloutts, Khargpur and Madras, Franco-Indisns of Chandernagar and Anglo-
Khaais and Italo-Khesis of Shillong.
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An anthropological survey was also undertaken on a limited soale for stadying the
differences botwaen tribes and cestos in Wost Bengal and Bouth Indis. The tribes and
ocastes of West Bengal included Brahmins and Kayssthas, Vaidyas and other low castes
in Caloutts, Lopchas, Bhutiss, the Tibetan refagoes at Derjeeling, the Totos of Jalpaiguri
and the Khaals in Shillong. And thoee of Bouth Indis included Todas, Kotos, Lambardis
and the Chenchns of Hyderabad. The analysis of the data is under progrees.

The “Crop Musesm” started as the Institute in 1060 was expanded by planting

850 more species, making s total of 130 species, most of which are economically important
in soms way or the other. A beginning has been made to build up a Herbarium in the
Bwhpyhbmm-ndmwtpmuwnmphnuhnabnnmﬂeohdﬁvmmmdmnd
jeeling. The Herbarium has also a foundation stock of over 150 very rare specimens,
nmﬂyofmd!dnﬂﬂmhlnﬂtmb&km.wﬂuhhuhﬂkmﬂydmnﬁdhym&om

An electronio device useful in detecting oertain harmful insects inside planta haa
been made and the palm climbing machine devised earlier is being improved.

Agrioultural Chemisiry : The chemistry dep under the g of P. K. De
is engaged in researches on : (i)mdmnmbyﬂuphm(d)ﬂn-
tion of nitrogen by algae at diffsrent depthe of water-logged soils, and (ili) Chemiatry of the
decomposition of urca and ammoninm sulphate in rico girds,

jons have already been obtained that rice plants are able to assimilate clemen-

mm.&mmdm Experiments are now in progress to establish
this fact beyond doubt.

Geronlology Project : The Gerontology Project was initiated by Dr. Alex Camfort,
Nufeld Research Fellow in Geroutology, University College, London, who was invited to
visit the Institute in the winter of 1961.

The aim of Gerontology is the study of agelng—the progressive fall in vigour which
ooours in many organisms, leading ultimately to their death, This fall can be messured for
the most part as the inoresse in the foros of mortality, or the likelihood of dying, with increas-
ing ago. A study will be mads, at first, of animal life spans with a view to seoure information
on the fundamental nature of age-changes. The aim of biologioal sttack on the ago-procoss
is, in the long run, to slow down ageing as & whole.

Daila Proosssing Unil: Data p k hods is & compulsory subjeet for atudy
hhdwlndhlhh‘mmdthol’nﬂm The training was being organized so
far by the RTS in collaboration with NBS Operstions ; bu$ with the increase in ths number

of tralnsss and work-load of the NBS, s separate Data Proocemsing Unit (DPU) was
organized in the RTS from November 1061, The parpose of the DPU is to impart training
and to organize ressarch on large-scale date processing msthods and also to undertake
spocial tabulation or computation projeots.

The DPU also handles projects on request from different sections of Institate. It

bas taken over the responsibility of processing data for the mechanised accounting system
of the Inatitute.

10
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R 8 RS AND T Pusr

8 1 h j were conducted by the bers of the staff for the benefit
of h soholars and staff b The list of topios on which regular courses wers held

at an advanced level during the academic year is given in Appendix 5.1.7.
The Research and Training 8chool also nrranged from time to time lectures and
by i visiting soientiste and experts. The School received oconsiderable
encouragement from two distinguished visitors—Sir Ronald A. Fisher and Academician
A. N. Kolmogrov. Both of them g&ve s number of lectures on advanced topics to the
students and staff and held jons with the h sohol 8ir Ronsld
Fisher who paid, during the year, his eighth visit to the Inatitute, had alwaya taken till his
death, a very great interest in the ressaroh work and the general scientific activities at the
Institute. The School was fortunate in having as a visitor, during the year, Academician

Kolmogorov who had never before visited any country outaide Europe,

Bix technical publications were jssued during the year. A complete up-to-date list
is given in Appendix 14.

Beaides theso publicati Slatistical and Math toal Tables for use by etatis-
ticians and research students has been edited, and Is awaiting publication. Thi volume
has some special fé both in pr tion and in ge, and it is hoped that it will

be of use in practical work.

DearEx AND TRAIRTING COURSES

Training Courses: The Institute offers st present about fourteen courses of study
and training, at different levels, in Calovtta, Bombay, Madras aud Delhi, in cooperation wita

the Contral Statistical Organization and the Institute of Agricultural R h Statisti
Some of these are degree oouneo. while otlmra are eournes denigned to produce trained statis-
ticians. The Schonl also organizes the g of p at different lovels,

Up to 1961-62 organized training was given to nearly 4,100 persons including about 400
foreign trainees in theoretical and applied statistics and in addition, apprenticeship training

was given to about 2,750 p hrough participation in project work.

New Degree Coursea :  The Indinn Statistieal Institute Aot passed by the Parliament
in D ber 1950 emp 1 the Insti to confer deg in i The Inatif
has been conducting aince 1 .Tuly 1960, oonrees of study for ezaminations leading to the
degrees of Bachelor of Statistios (B.Stat.) and Master of Statistics (M.Stat.). The two
higher degrees of Ph.D. and D.So. hnve nlso been introduced. With effect from the same
pession, the two-year ad d p istician’s course has been discontinued.
Almost all the other training and inations that were being oonducted up to
1860 are inuing with modifications in the syllabus, wherever neceseary.

From its inception, the Inatd lized the need for courses of training at different
lovels for turning out professional istioians in & much larger number than theoretical

tatisticians who are petent to do only teaching or h work. It also realized, in
organizing the various duoted at the Institute, that a purely academic type of
ducati Impnmd h h leot on theory and laboratory work was not sufficient for
the g of p fessi iotici end that fleld-work on small and large-

scale mmm lnvutignlona and aot\ml in-sorvice experience ehould form an essential
11
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pard of their fraining. In other words, ed and training in istios should be similar
to thoss in medicine or engineering. It was in di with these fdeas that several
profe \| in istlos were organized & fow years ago.

Statistioal methods as they are known today are a powerful tool in other branches
of knowledge and in various flelds of humsn activity, partioularly in the natural and social
solences, including economics. For the oorrect snd efficient use of statistiosl methods,
16 is therefc y that profeesional statisticians should be equipped with basic know-
ledge at loast In the more important flelds in which they are called upon to work, To impart
this basic luwvledge exclusive specialization in a fow fislds will not only fail to achieve

i , but also may not be feasible in & course whioh is primarily
one in mﬂnﬁu. It has, Ghmﬁou been held that an integrated approsoh in this rnpeot
should bo optimal, Inoorporation of the professiona! el ta in teaching, and an integr
education in the flelds of application of statistics, are two important features of the new
B.Stat. and M.Stat. degree courses.

With effeot from 1 July 1960, the activities of the Institute relating to the conrses
of study and training and research facilities, and conducting of all-Indis examinations fall
under the following ocategories. The intako ompecity of each of the oourses is given in
brackets.

1. Researchk Guidance
Research leading to the Ph.D. degree of the Institute (15)
2, Deyree Courses
2.1 Four-Year Course leading to the B.Stat. degree of the Institute (clasa of 30 yearly)
22 Two-Year Course leading to the M.Stat. degree of the Institute (class of 25 yearly)

8. Praining Courses (for specislized studies, training of personnel, and

for candidates preparing for Diploma and Cestificate examinations)
31 R h and Ad d Studies, g | (8)
32 8 Course (Ad d) for Statistiol (30)
8.3 One-Year Apprentice Course (15)
3.4 Btatistioal Oficer’s Conrse (Jointly with C80*, 6/9 montha) (28)
3.6 Speoisl Short-duration individual training for officers on deputation (10)

3.8 Occaaional Courses on special subjects (short duration) -

8.7 Evening Courses in Statistioa
3.7.1 One-Year Evening Course in Statistios at Delhi

(in oollaboration with C80) (40)
372 Advanoed Course in Statistice at Delhi
(in ocollaboration with CSO) (20)
8.7.3 One-Year Evening Courses in Statistics at Bombay
and Madras (30 at each centre)
3.74 Three-month Course on Punched Card System (26)
818 Computer’s Training Courses st Calcutta (Junior and Senior) (76)
4, Courses al the Inlernational Stalistioal Bducation Cenire (9 tRs) {30)
8. Diploma and Cerlificale Examinations (all-India inations, open

to external candidates)
5.1 BStatistioal Field SBurvey, Junior Cortificate

*Cantral toal Organizati of India, New Dalhl,
12
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6.2 Statistical Field Burvey, Benior Cartificate

5.3 Btatistical Field SBurvey Diploma

5.4 Computer's Certifioate

5.5 Btatistician's Diploma

5.6 Aseociateship of the Indian Statistical Institute (AX.8.1) on the
basie of report submitted, of professional work.

5.7 Aseoviste Fellowship of the Indian Statistical Institute (A.F.L.8.L)
on the basis of report/thesis submitted, of professional work.

6. Award for Oulsianding Conlribulions

6.1 D.So. degres of the I in ition of ding pub-
lished work in the feld of Btatistics.
62 Tellowship of the Indian Statistion! Insti for fund tal

contributions in the fleld of Statirtion.

R.Stat. and M.Slat, Degree Courses : Thin wan the second year since the two degree
ocourses were started, after the enactment of the IST Act (No. 57 of 1950) empowering the
Institute to award degrees.

Admission of Students : The seleotion testa for admission of atud were held in
July 1981 at eight centres: B Bombsay, Cal , Delhi, Hyderabad, Madras, Tri-
vandrum and Waltair. The selection of undldm- to bhe courses was made by a Committee

isting of the rep ives of the Indian Statistical Instil (ISI), invi from the
Centra) Statistical Organiration (C8O) and the representative of the Institute of Agricultural
Research Btatistica (IARS), Those admitted to the M.Stat. course included candidates
who would d, on satiafactory pletion of the Firat Year M.Stat. course in the ISI,
to the Profesaional Statistician's Certificate Course in sgricultural research statistica at the
JARS, New Delhi.

The number of candidates who sat for the testa and who attended the courses during
the year are given in Appendix 10.156. The lista of students who attended the different
degree courses together with their academic qualifications, are given in Appendices 10.1-10.4,

Statistical Officers’ Course (Jointly with CE0) : The session was attended by twenty-
two trainees, of whom ten came for a six month's general course on statistical theory and
spplications; twelve stayed for another three ha to undergo training in machine tabuls-
tion or for special training in somo branch of statistics or other. This course was started
in 18556 to provide opportunitiea for the atatisticians working in statistical departments of
State and com.ml Governmonts to have refresh ineur davel instatistical
techniques. The list of officers who received their training in 190! 82 is given in
Appendix 10.8.

Officera on Depulation : There were two officers on deputation during the yesr.
Their names, subject of study and period of etudy are given in Appendix 10.2.

Evening Courses in Sialistics : Besides the degree courses, thirteon different training
courses were conduoted by the Research and Training School in 1861.82, including
the training given in the International Statistical Kducation Centro (ISEC) sbout which
details are given in the next seotion. Most of these courses sre conducted in the
evening for tho benefit of those already in employment and who wish to impruve
their lifications in Statisti Special aslootion tests wero held for admissions to the

18
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in in bay, Celoutta and Madras, while for the course in Delhi admissions
were dooidod. in oon-ulhﬂon with the CBO, giving sunitable represontation to the various
government departments.

Biz Months' Advanced Course at Delhi : In nddition to the regular one-year evening
course, & spocial course was conduotod n Dul}u in collaboration with the CSO for the benem
of thoso who desire to have spooiali g in istical methods and appli
‘Pwenty trainces attended.

Three Months' Evening Courss on Punched Card Systems at Caloulln : This is a
new oourse organized by the Data Proocessing Unit of the Research and Training Schoo!
for imparting training in efficient prog Ing and the operation of tabulating and p
ing machines. The first batoh of 20 (Appendix 10.12) was admitted to this Course in
March 1962,

Course (Ad 1) for Statisticians : This course was held during May-June
1981 in response to the desire exproased, from time to time, by & number of resarch workers
and teachers in the statistioal departments of universities and other educational or scientific
institutions, to spend their summer vacation at the Indian Statistica] Ii for ad d
study and ltati The Insti has been providing facilities for such participation
for a long time to individual applications deputed from tho universities, research institutions
and gov t depar ts, who, h , 8re required to study on then own with some
guidance from the staff of the Institute.

It is felt that an organized short course at an advanooed level might serve a larger
number of workers ongaged in research, teaching and professional work. The participants
of the course will have an opportunity to attend lectures given by the staff of the Institute,
as also by a numher of invited specialists, on varius aspects of the theory and application
of modern statistics. There will be a hmited number of lecturea on eash subject covering
only the sslient pointa snd ourrent trends of research, together with the importanoce of the
subjeot in relation to other subjects. Besides regular leotures, it is hoped that a number
of seminars and group di ions on teaching and h in th loal and applied statistica,
will also be held.

The oourse which was held during the current academic year for & period of five
weeks during May-June 1961 was attended by 30 partioip from different universitiea
and h instibuti Ths teaching at the 8 School was undertoken mainly
by the staff of the R h and Training Sohool. Profe 8. 8. Shrikhands, B
Hindu Univeraity, and Professor N. U. Prabhu, Karnatak University, aleo participated
in teaching, on special invitation.

The details abont the lectures delivered together with & List of participants are
given in Appendix 10.13.

2. INTERNATIONAL STATISTIOAL EDDOATION CRNTRE, CALOUTTA

The International Statistical Educaton Centre (ISEC), waa established in 1950
under the joint auspices of UNESCO and the I ionsl Statistical Insti in collabora-
tion with the Indian Btatistical Institute. It is being maintained with the support of the
Government of India. The Centre has conduoted fifteen terma up to April 1962 and hss

ined 404 did P ing twentytwo Asian countries. Candidates trained in

the ISEC have beon statiaticians in g t depar offiolals in other fields interested
in statintics, or teachers of statiatios.

14
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In the earlier terms the Centre nsed to conduct regular caurses of six months, hut
the last eight terma have been each of nino months’ duration. In view of a certaln amount

of diffe in i by the candid who came from difforent countries of Asia,
it was decided in lm to pmvlde training at loast for three different categories : {i) teachers
in istica, (ii) p gaged 1n istical work, and (lii) Porsons working in other fields
in which a knowledge of istics is The p ¢t training caters to all the three
groups, slthough the majority of the mnduhtes belong to the leeond oategory.

In recont years there has beon a d d for specislizod training at the Centre on

sn Individual basis. Provigion has boen made for suoh training for which some candidates
have offered themselvea.

Since 1859 the Centre haa arrangements for accepting a limited number of senior
student participeats and visiting senior statisticians for specialization. Senior statisticians
may also participete in the research and teaching work at the Institute.

With regard to the type of instruction provided, particulsrly for the regular nins
monthe’ course at the Centre, the training in governmental statistics had been extended
to & period of six to aight weeks with effect from the Fourteenth Torm.

The Centre condncts periodical examinations and o final examination for each
candidate. Twu categoriea of certificates are being awarded : (i) certificate of merit and
(ii) certificate of attendance, dopending upon the performanceof the candidate at the
examinations.

There are arrangements at preseat for training in each year nbom. thirty atndanu
for the reguler cuurse and about six candidstes for the different speoiali cuurses i g
the senior course.

Participants : The Fifteenth Term, in which twentyfour participants from seven
countries had attended, commenced on 1 August 1961. Ia all the fifteen terms together,
training was imparted to 404 participants from the following twentytwo Asian countries:
Afghanistan (2), Burma (34), Cambodia (2), Ceylon (18), India (113), Indonesia (27), Iran (11},
Iraq (1), Japan (19), Laos (1), Malaya (4), Nepa! (7), New Zealand (1), Pakistan (84), Philip-
pines (59), Bsrawsk (1), Singapore (4), Bouth Africa (1), Syria (1), Thailand (28), United
Arab Republie (2), and Viet Nem (8).

Joint Board of Direolors : Tho Centre was being supervised by & Board of Directors
composed a8 follows : Chairman : P. C. Muhalanobis; Members : M. Boldrini, G. M. Cox,
E. Lunenberg (ex-officio \i repr ing the International Statistical Institute)

V. Babay (Cabinet 8 Y, Tepr ing the Gov t of Indis), 8. Basy, C. R. Rao
and A. Matthai, Member-Becrstary (represeating the Indian Statistical Institute).

Tur Freraxxra TERN

The announcement of the Fifteenth Term was issued early in 1861 from tho Permsnent
Office of the International Statistical Institute at The Hague and the different countries in
the region were invited to i did for training at the Contre.

Fellowehips : The G ¢ of Indis made available twenty fellowships for the

term under the Technical Cooperation Boh of the Colombo Plan. Threo other fellow-
ships of approximately the same valua ss the Colombo Plan fellowships were ded to
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candidates from Iran with the help of funds provided by the Gov t of India for scholar-
ships outside the Colombo Plan; while two other atudents from Japan received scholarships
from the Indisn Statistioal Institute.

Selection of Trainees : Twentysix applications from seven countries were received
for admission to the Fifteonth Term. The candidates were selected by i tional
seleation committees and were approved by the Board of Directora for Ad.uuu[on. All the
twentyfour candidates who wore selected, twentytwo for the regular course and two
for special courses, jolnnd Twent.y weremtmml officials and four were teachers. The

ber of appli of did. leoted, eto., from the different

countries, are given in the Table belcw The names, designations, fields of interest and tho
periud of teaining are given in the list of trainees appearing in Appendix 10.14.

NUMBER OF APPLICANTS, NUMBER OF OANDIDATES SELEOTED, AND
TRAINED AND NCMBER OF FELLOWSBHIFS AWARDED (1961-82)

number of candidatea
oountry soleoted fellow-
applicants and ships
trained awarded
Reqular Course
L. Burma 2 2 2
2. Ceylon 1 1 1
3. India 7 5 -
4. Iran 3 3 3
5. Philippines 8 8 8
8. Thailand 3 3 8
8pecial Course
7. Japan 2 2 2
26 24 19

Instruction : The Fifteenth Term formally openad on 1 August 196]. It took

about a week for all the students to arrive, and the training commenced on 7 August 1961.
The training consisted of lectures, laboratory work, projeat training, assisted resding and
field work. The first two months were mainly dovoted to training at Calcutu in general
istical methods, includi auxilmry
tadisti fo and statistical ization and proceduros As in bhe Fourteenth
Term, a six-weeks’ training in guvnmmanul statiatica was also arranged at the Central
Statistical Orge.mutlon. New Delhi, during Ootober-November 19881, Lator, a one week's

i § : 1 tanh

tical was carried out at the experimental atation of tho Indisn
Shtinml Imlt.uu n. Qiridib (Bihar). Further training in sampling theory and practice,
istioal teohni and different aspects of the National Sample Survey was

givea at Caloutts from Dooembnr 1961 up to the middle of February 1962. From the end
of February to the first week of April 1962, specialization courses on aun indivdual basis
were given in the Iollnwmg Baldn ngrloult.uul surveys, vnal nnd hedth statistics, eduoa-
tionul and psyohological L istics and
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mathematical statisiics. Whils the speciali were in prog; a fow genoral
lootures wero also given on survey techniq lysis of vark 3 of the theory
of dealgn of expert: and jo planni Apdhonﬂombotnm‘iwn

mm&mm"m”“mkhm P were to be sub
before the final examination.

Ezaminations and Certificales: In all eleven periodical examinations were held
onnrhuhplnn. The final examination consisted of two parts : the subjects for the first
were and istical prinoipl -ndthmforthonwud

‘wers & istics and io planni, b of g theory, demign of
experiments and sample surveys. Thmnuof()uﬁﬂuﬁuofuerlbhtmtythm
ocandidates and Certificate of Attendanoce to one candidats was recommended on the besis
of the results of the examinations. These oertificatos were awarded at a function on

12 April 1962,

Eduoational Tours: The students were taken on educational tours to places of
intorest like Agrs, Delhi, Debra Dun, Mussoorie and Giridih. They also visited places uf
interest In and around Caloutta,

Teachers : A oconsiderabls part of the teaching at the Contre was undertaken by
t.hnmﬂ‘oﬂhoBumohdemlnlngSohmlmdthstijivmlmphhnIndhnsuh-
tival Insti A ber of g iolans took part in the training at the
Ceantral Statistical Orgnnhllon, Now Delhi, during October-November 1961.

Visiting Toachers : The United Nations arranged for Dr. A. G. Auble (Senior
Statistician and Benior Operations Analyst, Btanford Ressarch Institute, Californis) to
work as Director of Studies at the Centre for the period July 1981-April 1902, Amung
other vhiting teachers were: Dr. C.L Bliss (USA), and Dr. Q. M, Hussain (Pakistan). The
-tudanuoft.ha(hm-hobauﬂhdﬁmbh‘ and semi byother"‘v"‘

and {cians like Profy R. C. Bose (USA), P 8. Chandrasckh
(UBA), and Bir Ronald A. Fisher (UK),

8. STATISTICAL EXAMINATIONS

An Examinations Commi i ‘bythoconullofthalnnimﬁom
among statistici: “-ndotlwr 1k 2 ﬁunnnumunemum-yhu
been duotd: 1 i knmmu"" i Inati since 1038,
Thadiplommdoerhﬂeuui-uedlommfulomdﬂn to professional comp
at varying levels and are gnised a8 ptabl qunliﬂ jons for employ by the
Government ss well as by nonG institations and fal organizati
mmnmmmmmmwmmpmm quisito academio qualifieati

fbed for each i The ination centres are

loonudlndiwphminlndh. The examinations which sre ordinacily beld twice during
each year, in March and September, are widely advertived. Tho results are communicated
to all candidates after the approval of the Council. The results are also published in the
Gaeette of Indis, Part IV, Up to March 1962, 3,701 csndidates had psssod in one part or
another of thess examination, that is 30.7 per ocond of 12,350 who had appesred out of
14,796 who had registered.
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The Institute has been instr tal in maki ilable about 10,500 trained
pnrumofwhomabwtll%(holud!ngnboutwoh' from outside India) ived
orpniudoomdhmnwﬁm B760reodv.dnypmtiouhlp training, snd nearly 8,660

qualified through ducted by the Institut

Statistician’s Diploma : The Biatistician’s Dipl lon was held in
Maroh and September 1981 at Bangal Bombay, Cal and New Delhi. It was also
held in March 1981 at Poona and in September 1861 at Madras. In the examination beld
in March, 180 did gl d, 117 appeared and 80 passsd in one or more papers.
In the ination held in September, 144 candidates registered, 121 appeared and 53
passed in one or more papers.

During the yesr 1861.82, the Statistician's Diploma was awarded to five candidates
who passed completely in all the papers p ibed for the ination in March 1861 or
oarlier. Fourteen didates also pletely passod the Statistician’s Diploma exami-
nation in S8eptember 1961. The total number of candidates who have completed the Statis-
tioian's Diploma examination upto the end of March 1062 are seventyone. The names

with addresses and the months and years of passing are given in Appendix 11.2 end of those

whbo were ded the Associsteship of the Indisn Stasistical Institute (A.ISL) in
Appendix 11.1.
Computsrs ificats : The Computer’s Certificate ination—Part 1 was beld

in Maroh and September 1981 at Bangalore, Bombay, Calcutta and New Delhi, and at
Giridih only in September 1061, In the examination held in March, 67 candidatea reglaund.,
60 appeared and 17 passed in one or more papers. In the ination held in 8

3 Jid gistered, 70 appeared and 36 passed in one or more papers. In Mnoh one
candidate registered and appeared for Part 2A (Seotions I & IT) but failed in both sections;
while in £ ber one candid gistered and appesred in Part 24, Sections I & IT and
passed in Sootlon I only.

Statistical Field Survey Oertificats: This dnation was not held during the

L

year, &8 the Examinations Committee felt that it should be held only after the revision
of the syllabus,

The names of succesaful candidates in the examinations held in Maroh and September
1841, and also & summary of the results in each paper for all the examinations held from
1851-52 to 1961-62 are given in Appendix 11.4.

Byelaws and Syllabi: The Bye-laws and Syllabi relating to the award of Pro-
fessional Dipl and Certifi in Statistios was finalised during the year. Xt waa decided
that the future examinetions will be held in sccordance with the revised Bye-laws and
Syllabi.

4. PLANNING DIVISION
A small Central Statistical Unit was established in New Delhi in 1049. It wsa
staffed by tho Institute workers. This Unit looked after the statistical work of the Govern-
ment of Indis for two years until the establishment of the Central Statistical Organisation.
A small Institute office continued to be maintained in New Delhi for active collaboration in
the statisticsl work of the Government. In 1953-84 an Operational Research Unit was
established to undertaks technical work on planning on & amall scale.
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In & ber 1954, the Instl waa asked by the Planning Commission to study,
Jointly with O.Iw Central Statistical Organisation and the Finance Miniatry, the poesibility
of preparing the Second Five Year Plan in such a way as to onsure a continuing increass in

tional § and i ¢ in the level of living and also a solution of the problem

of unemployment, if pounhla within ten years.

On 3 November 1054, Prime Minister Jawaharlal Nehru inang d a eeotion in
the Indian Statistical I for studies relating to ¥ g for national deval
These studies led to the f tion of the "Drlf& Plnn Frame" of Maroh 1955 wh.loh was
acoaptod as the basia for the preparation of the S8ocond Five Year Plan.

In Sep ber 1055 it waa decided that the tochnical work on planning in tho Instit
shonld be atrengthened and greater jon paid to p i lanni 8ince then

work on planning is being done by the Institute in Dolhi and Caleatta.

Worg v Derut
During 1961-62, the Planning Unit of the Indian Statistical Institute at New Delhi
oontinued to carry on research work on coonomio planning undor the general guidance of
Sri Pitambar Pant, Honorary Joint Seoretay, Indian Statistica]l Institute and Chief of the
Perspective Planning Division, Planning Commission. The Unit worked in close collabors-
tion with the Porspective Planning Division in its research activities and most of tho studies
were conducted jointly.

As in provions yoars, Indian and foreign ists and ialists in pl
were Iated with the h activities of the Unit. Bix mmen'. geogropliers fmm
the Soviet Union accepted the invitation of tho Institute to work in the Unit on problems
of regional survey and planning. Dr. A. T. A, Lesrmonth, Department of Geography, Univer-
eity of Liverpool, came for o short visit during which he held discuesions with the workera
of the Regional Survey Unit. Messrs. A. Harberger, R, 8. Eckaus, Per Sevaldson, N. And-
reatta, visiting professora at the Centre for International Studies, M.I.T., India Project,
New Delhi, collaborated in studies relating to price policy, inter-industrial relations and the
economios of education. Dr. Chao Kuo-chun, a visiting scholar from the Harvard University,
completed a study on ‘‘Reral Manpowsr Utilization in India™ during an assignment of one
year at the Inatitute. Dr. A. K. Sen worked for some time on the concept of working capital.

Lect and i are organized in the Unit from time to time. Mombers of
the research emﬂ' took part during tho year under report in varioua discussious with zha
Planning Ci ttended conforences and i ganized by other or
and dellverod lectures both in India snd abroed by invitation. Tho Unit also nmnged for
the practical training in ic planning of seven trainees of the Statiatical Officors’
Training Courae, sponsored by t.he Central Statistical Organisation, for a period of aix weeks.

Tho research work that is being varried on in the Unit comprises several types of
studies, These may be grouped sa follows: 1. Regional surveys and planning; 2. Growth
Modela for the Long-range Develoy of the E: y; 3. Btudies on the Changing
Btructurs of the National E y; 4. C jon P ;5. Cost Benofit studics;
6. 8tudies on Price Policy; 7. Foreign Trade Pmblems from a Long-renge point of viow;
8. Problem of Effactive Utilization of Manpower; 8. Education in Relation to E: \
Devel ¢t; 10, Techn io Coefficients; 11. Planning Experionoo of other
count.rlel, and 12. Other Studies. A list of roports and papera prepared by tho Unit is
given in Appendix 5.
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Work n¢ CaLoUTTA

The work in Csloutta inoluded research, teaching, seminars and discussions and
other studies.

Research : The main flelds of research covered at Calcutta were inter-industry
studios, studiea relating to national i and allied subj tudies on behaviour,
aconometric studies and misoell tudies on planning. The lists of reports and papers
prepared by the Unit aro given in Appendix 5.2

As Inter-industry studies have a direct bearing on planning, it was felt that the
inter-industry study group of tho Caleutta Unit might be moure conveniently situated at
Delhi. The group was transforred to the Delhi Unit in October 1961. A detailed report
was prepared on the 1853-84 input-output table, and submitted to the Inter-Industry Com-
mittee set up by the Planning Commission.

The national i group jnued ita studies on the basis of original NSS records
to ascertain the levels of output snd employment in household enterprises. The studies
on household trade and household transport of rural areas were completed: a study on house-
hold small-scale industries, profeesions and servicu, is under way. Also in progresa are
(i) a study of the growth of population and agrioultural duction in India in the second
half of the nineteenth century, (ii) one on district-wide grom.h of population in the present
century, and (iii) one on the relative prices of steel and foodgrains during historical periods
in a few countries.

Eight workers of the Division sttended the Third Indian Conference on Research
in National Inoome held at Bombay during 1-5 November 1861. Seven of them presented
papers at the Conference.

The studies on consumer expenditure related to the size distributions of consumer
expenditure based on NSS data were embodied in a paper prepared for the Committee on
the Distribution of Income and Wealth. Work was undertaken on the preparation of the
coat of living indices by fractile groups and also by categories of commodities divided into
groups—bare tials, other ials and non ials, This work was also mainly
based on NSS data. Another study bssed on NSS data relates to the consumption
of nutrients in various Indian diets.

Econometric studies related to the estimation of ginal propensitiea to
s complete econometric model for Indis; quality prefe in relation to changes in the

level of living; the effect of differentials in consumer price index on the Lorenz measure of
inequality; and proximate relation botween the distribution of income per capita and income
per income-earner etc.

Eight papers were presented by Institute workers at the Econometric Conference
held at Waltair in June 1961.

Other studies included the following : the economic bearing of the use of different
techniques in the production of the same commodity; a field inquiry into the income of
domestio servanta in Caleutta oity; another flsld inquiry concerning the manufacture of
agricultural implements by artisans and blacksmiths; distribution of income as derived
from a study of income.tax dats, and factor share of labour in manufacturing industries.
A parative atudy of i tories in the United States and India was made in another
paper.
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Cottage Indusiriss : Certain studies ou cottage industries were taken up in Fobruary
1838. A working centre, Kaly , was started by the Institute for the purpose and it
has boen running mors or less on & solf-supporting baais; the workers engaged are being paid
on s pisce-rate baais out of the sale p da of artick factured in the Centre. Techni-
eal reports on the Centre are prepared from time to time.

Fomily Plasning: 8 \§ igations which were carried out by & mmall group
otvatclonﬁm.llyplmnin;hwludodthoblln'hw

() an exploratory progremme to find out the effoacy of varicus agensics in trane-
mitsing family planning information and to discover the motives underlying both the accept-
snce and rejection of family planning, (i) sn attitude survey to determine primarily the
faotors affecting family sise, and how many p if not already practising birth control
mmwmmwhw-mmm-mumm

thod in exploring the p of tho sexual impulse in the human female.

Thadulgnmdpropanlbmforthonﬁon h prog; is to be conduoted
shortly in Baranagar and Jadavpar.

Teaching : The Division organised, as in previaus years, several courses in economics
and economstrics under the suspicys of the Research and Training School. Lectures and
practical classcs were also agod for the L ional Statistical Edocation Centre and
the Statistioal Oficer's Treining Course, in accordance with the normal practice, A. Biswas,
who had supervised thess courses, was given lien to work with the Economio Commission

of Asia sud the Far Bast from August 1061; Dr. H. Mazumdar has acoepted this responsibility
sinoe then.

Seminars :  Sevoral lsctures and seminars were held at the Caleutta Unit. R. 8. G
Ratherford, Sol Fabrk Chso Kuo-chun, Allen Barry, 8. C. Raman, V. B. Singh
and Alexander Nove were among the visiting scholars who participated in the seminar work.

Publication : Talks on Planning by P. C. Mahalanobis was published daring
the year. The printing of another volume by P. C. Mahalanobis, An Approach of Operational

Resoarch 10 Planning in India, is also nearing completion.

A working paper of the Division by M. J. Solomon was in the final stage of printing
under the title ‘“Better Plant Ulilization: A Blue Print for Action”. The publication,
Statistics and Planning in Socialist Cousntries by several foreign experts, was delayed;
it is expocted to be published during 1062-63.

Twenty-eoven additions were made during the year to the serics of mimeographed
working papers propared by the Division.

8. NATIONAL BAMPLE SURVEY

The ab of reliabl . Iating to products Jon and othee
Mofmomhmdnmlﬂfolnlndhhubemmforlhngm SMIN'I
the develap of statistios haa, thercfore, been & o of the G

of India. In 1048, at the instanoce of Prime Ministor Srl Jawaharlal Nehru, a roview was
made of the organixation of statistios in the Central Ministries and a Standing Committee of
Departmental Statisticinns was established for the oco-ordination of statistioal work. A
fow months after the establishment of the Central Statistical Unit in January 1849, the
National Income Committce was appointed with Profe P. C. Mahalanobis aa Chai

and Professors D. R. Gadgil and V. K. R. V. Rao as members, to report on tho national
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income sad related estimates, to suggest measures for impeoving the quality of the available
data and for the oollection of further data end to recommend ways and means of promoting
research in the fleld of national income.

The Standing Commi of Dep tal Statisticians as well as the National
Income Committes found largs gape in the availabl istical infc and by the end
of 1940 it became clear that there was an urgent need of improving the quantity as well aa the
quality of statistical inf 1 On 18 D ber 1949, the Prime Minister desired that
s-nphmmy-houubaorgmnadwvmngth.wwemkyhmﬂmmhlmﬁormn
tion, An sbetract for izing & National Bample Survey (NSS) was immediately
prepared by Profe Mahal 'lnd'u ded over on 25 December 1949 to 8ri C. D,
Deshmukh on whose advice it was approved in principle by the G of Iodis i
Janusry 1850, A little latee, on 10 March 1830, the National Income C i d
ed the use of sampling methoda to fill the gaps in inf i quired for nationsl i
estimation.

The National Bample Survey (NSS) was started in 1950 with the object of obbmi.ng

hensive end continuing information relating to socio. ic and demograp
oondiuouonncounh'ywldebuh Since then it has been enrrymg outneonunnmsurvey
pmgrmmethmnghwhiohawidnwrletyof ial ical infc is collected

ional and regi: i hic oh sati H

to pr Cd grap T
pat ployment feat ,nd.," | production, ete.

The N88 collects information simultaneously on s nomber of topics in a specified
survey period of about a year at present, called s round. Different subjects are covered

in different rounds, some subjects h are repeated over a number of rounds.
Information ia collected by the NSS to meet the needs of various users including

the Ministries of Government of Indis, the Planning Commission and the States, Owing

to limited rescurces, it is not possible to meet the demands of all the users at the aame time.

Therefore in deciding on the subjects of enqulry and the items of information to be collected

in a particular round and aleo in fo lating the p of tabulation and in drawing
up the time-schedule for the completi ofwork itinnmurytokeepmvizwﬁnoanﬂablo
resources. The Central Statistioal Organization (Gov t of India) co-ordinates the
differsnt aspects of the N8S enquiries including the drawing up of the survey design and
bulation prog the fixation of priorities for tabulation work and other related
6 A Prog Commi isting of the rep ives of the various Central

Ministriesand other interested parties advises the Centra) Statistical Organization on various
aspects of the survey.

The National Sample Burvey is oarried out in the following three stages, each of
which is in charge of & branch of the NSS organisation: 1. Planning of the survey,
2. Field work, and 3. Processing and analysis of the dsta collected and the preparation of
statistiosl reporte. Sinoe the very inception of the NSS, the branches for plsuning the
suarvey end for processing and analysis of the data have been Jocated in the Institute.
The field work is mainly the charge of the Dircotorate of National Sample Survey, which
is ander the control of the Cabinot Secretariat, Government of Indis. The fleld work
in West Bongal and Bombay oity is, h , the vesponsibility of the Institute.

Pariicipation by States : The NSS was started scloly as s central agency for ¢he
oollaction of statistios. But it was soon realized thas it was necessary thas the States also
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should participate in the N8S work. The States collect statistios for their own use. It was
considered only natural that the same or slmilar dats collected by both the Central and Btate
agencles should be based on unifurm concepts and deflnitions. The data collected by the

Central and State agenoies on the same pts and definitions and ling to the same
.umyphnoon]dahobopoohd gother to obtsin esti for the difforent regions with
M , if the States oullect data according to the NBS programme,

they wuuld have ta process t.lmlr own data, This would mean the huilding up or strangthen-
ing of the tabulation units of the States, which participate in the NS8 work. According to
tho present arrangement, both the Contral and State agencies cover different interpenetrating
network of samples according to the same survey plan. State agencies also process their
own data, but the work relating to the planning of the survey incinding the drawing up of
the sample design and the proparation of the schedules of enquiry is done at the Institate.
The participation by the States in the NSS work started frum the ninth round with the
coming in of Bombay and Uttar Pradesh; Kerala jolned in the tenth round, Bihar in the
eloventh, Andhra Pradesh, Assam, Orissa and Punjab in the fourteenth, Madhys Pradesh
in the fifteenth, and Rajasthan in the sixtesnth round. From the sevonteenth round, the
Unlon territories of Manipur and Tripura started participating in the NSS. All tho Statos
of the Indian Union except three are participating in tho NSS at present.

Use of Interpemelrating Network of Samples: A unique featuro of the statisticsl
operation in the NSS is the use of an interpenetrating network of sub-samples (IPNS). This

technique, in its general form, oconsists in drawing a ber of parallel ples, each of
which is spread over the entire region under iderati These ples which have the
same sample sizo, are drawn under an identical of eelection from the same universe.

Different seta of samples are generally surveyed und]ot processed independently by different
operational units. Each ssmple is thus capable of providing an equally valid estimate of
the population characteristics under study. This technique helps in providing a broad check
on the survey results and an idea of the total ervor involved in the survey estimates,

The normal practice in the NSS ia to arrange interpenetration in field work by allott-

ing different seta of samples to different parties of investigators, Until recently the data
obtained from the different sub-samples of the oentral sample were largely processcd by une

operating unit. For the lust two years, interpenetration has been extended to the p ing
work as well. Data collected in the recent rounds are being p d by three independ
Pprocossing units of the Insti located at B gar (Calcutta), Now Delhi and Giridih.

Machine Tabulation : NS8 data are processed with the help of machine equipment
installed in the three operating units at Baranagar, New Delhi and Giridih. On 31 March
1962, there were thirty-one sorters, sighteen tabulators, foar ealculating punch, five collators
and twentythree reproducers and gang summary punches. In sddition, one sorter was
being used by the Bombay Branch. A feature deserving apecial mention was the creation
in this period of a machine pool in the Research and Training Bchool with the following
moh!noa, in addition to those mentioned above: 8 tabulators, 4 sorters, 1 collator,

loulating panch, 2 reprod and 1 elestroni istical hi
Recent Rounds : Fifteen rounds of the NSS had been completed by June 1080.
During the period under report the sixtesnth round (July 1980-August 1061) was completed
and the seventeenth round was started In September 1661, I diately before the start
of & round, & teaining oonference is held at the Institute where the concepta and definitions
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adopted in the survey and methods of filling the schedules of enquiry are explained by the
Tustitute’a (NSS) technical staff to the supervisory field staff who in turn oxplain these to
the inspeoting and primary enumerating staff at the regional training conferences. Such
s training conference was held in August 1981.

Reports and technical papers are also published for the information of the publio.
Ninetyeight reports have been propared, out of which fftyeight have beon printed and
the remaining reports are in the press.

During the latter part of the sixteenth round, the NSS carried out the post-census
surveys relating to the 1961 Population Census and the 1861 Livestock Cenaus.

After the seventeenth round had been in progress for five months, the Chief Director,
NS8 Field Branch, organized refresher training for the field staff in s number of centres.
Some techmeians from the Institute participated in these regional training conferences.
During the year, the Programmo Committeo held a mecting in November 1961 under the
chairmanship of the Director of the Central Statistical Organiention to settle the item coverage
for the eighteenth round (NSS) as well as to decide un the tabulation plans and priorities.

Subjects covered in Different Rounds: Tho subjects covered in different rounds
may be grouped into two categories—continuing and ad hos. Information about cunsumer
expenditure and conditions of household living in being collected from the first round.
Other subjects of a broadly continuing nature are employment and unemployment; popula-
tion, births and deaths; land utilization and crop production; retail prices, houschold enter.
priges, etc. Among the important ad hoc surveys conducted in tho earlier rounds mention
msy be made of newspaper reading (sixth round), distribution of land holdings (eighth
and sixteenth ds), h hold indebted {eighth and sixteenth rounds), farming
practices (eighth round), employment and unemployment and indebtedness of agricultural
labour households (eleventh and twelfth rounds), production of milk and production and
ntilization of cowdung (twelfth round), middle class and working class family living surveya
(fourteenth round), livestock products (fifteenth round), capital formation (fifteenth
round), disposal of cereals (fifteenth round), and fawily planning (sixteenth round). Type
studies and pilot enquiries wero also undertaken trom time to time.

Manufacturing Industries: The NBS has been carrying out since 1952 (reference
year 1051) & survey of manufacturing industries in continuation of the survey which was
started in 1051 by the Dir to of Industrial Statistics, Gov of India. The
Sample SBurvey of Manufacturing Industries (8SMI) brought within its purview establish-
ments using power and employing 10 or more workers, and establishments not using power
and employing 20) or more workers. From the fourth round (referenoe year 1034), the scope
of the survey was extended to include industriel undertakings covered by the Industries
(Development and Regulation) Act 1951, In this round an exploratory survey of thirty-six
out, of fifty five industrial undertakings registered/licensed under the above Act was under-
taken sido by aide with the SSMI. In the fifth round (reference year 1955) all the industrial
undertakings excepting coal mines wore covered on tho basis of complete enumeration. Cual
inining undertakings are being included in the pl tion of undertakings since
the sixth (reference year 1950) round. The work of the sighth round (reference year 10568)
was practically completed in July 1960. The size of the sample factories (registered under
the Indian Faotories Aot 1848) was 8090, and 7222 undertakings were covered.
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Till 1856 the Census of Manufacturing Industries (CMI) was being carrisd out under
the Industrial Statistica Act 1842. In reepect of establishments using power and employing
twenty or more workers, twenty-nine industry types, out of a total of aixty-three, were
covered by the Census. The State Btatistical B: ible for the coll
of data. As the integration of OMI and S88MI was om\mdbmd dcnlmble. these two enquirics
were merged together, and the Annusl Survey of Industries (ASI) was started (reference year
1858) in August 1860. During the year, the work of the ASI-1059 was completed and the
work of the ASI-1060 wae taken up. The ualient features of the survey are: 1. Colloction
of data on a statutory basis under the Collestion of Statistics Aot 1053, 2. Completo enu-
meration of ol large establishments having 50 or more employees on an average and using
power, and 100 or more employses on an average and not using power, 3. Coverage of all
the ining smaller hliak by a probability sample, 4. A common questionnaire
for both the bigger and the amaller establishments on vital items with additional details
for bigger satablishmenta. 8,079 factories are being covered in the Census and 6,047 factories
in the sample. Important items oovered are input, output, labour employed, wages, capltal
inventory and transsotions, eto.

Crop-eutting Experiments : A working group waa set up by the Central Statistical
Organization in Ootober 1950 to ine the discrepancies b the “official" and NSS
estimates of production of crops. One of the possibl for the discrop could
be the different sizes and shapes of outs used to determine the yield rates of crops. The
NBS estimates are uniformly based on circular cuts of a radius of 4 ft. (with an area of about
50 sq.ft.; provision is also made to record separately yield rates of concentric circles of radius
2 ft. 3 in. and from the anuular ring, to serve as checks). The “official” estimates are, on
the other hand, generally based on rectangular outs of 33 ft. by 16} fv. (with an area of about
544 sq.ft.). The working group recommended that studies should be undertaken tn compare
the yield rates obtained by the two agenciees, and that necessary experiments should be
conducted under the joint supervision of the different agencies concerned.

As the first in snch s series of joint studies, crop-cutting experiments were carried
out on jowar grown in mixture in two edjoining villages of Bundi district in the State of
Rajasthan in November 1060. This study waa conducted under the joint supervision of the
Directorate of National Sample Burvey, Gov of India, the Depactment of Agricvlture,
Government of Rajasthan and the Indian Statistical Institute. A preliminary report
on this study was prepared in January 1961 and subsequently revised in September 1961,
in the light of the commenta received from the participating agenciea (N 11).

In the second of the series, orop-outting experiments on rabi wheat were carried
out in Barh in the Btate of Bihar in March-April 1801 (with complete harvesting of a number
of sample flelds) under the rupervision of the Directorate of -National 8ample Survey, Govorn-
mont of Indis; State Statistical Bureau, Government of Bihar and the Indian Statistical
Institute. The preliminary results wers submitted to the Gov in September 1961
(N 12).

Tho results of these two studies indicate that under adequate supervision, the yield
rates from the two types of outs were not significantly different.

Special Enquiries and Type Shulia Crop Survey in West Bengal: A in previous
years, experimental survoya to develop survey techniques were conducted during jul .
aman and rabi seasons of the year 1061 in West Bengal. 324 villages wero surveyed during
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Juie-aws, 708dnﬂngbothmmdmulnd780dnrhglhorlum For estimating
the yield more wore conducted with a modifled circular
apparatus having three oomanmn olrolu of radii 2'8°, 3’3" and 4’0" respootively, instead
of the previous apparatos baving two oircles with radit of 2'3° and 4'0” respoctiveiy. While
the survey of average and orop yields was in progress, s study of fish oultivation based on
household interviows was also made. Here, too, the estimates of yislds per acre were studied.

Siudy on Villags Cluster Sampling : A epecial study on village oluster sampling
was conduoted for & shart period in two villages of West Bengal during the jule-axs season.

Land Ulilization Survey: A land utilisstion survey was conducted in the aman
woason &t the Dasghars Centre (Hooghly district, West Bongul).

Opinion Survey among NSS I:wuﬁgatnn An opinion survey was conducted among
the NS8 I j and Inspeoct. g g the adaptability of ssmpling of a cluster of
villages for the wotk of the National Sample Surny A preliminary report of the findings
haa been prepared.

Transport Facililics : For a proper stratification, informstion was collected from
the field stafl on the transport facilities available between neighbouring tohsils.

Post Census Survey: The post-Census Survey was oonducted In April-June 10661
to study the extent of ‘coverage’ and ‘content’ errors in the popuhuon cenmus of 1861,
About 1200 villages and 400 urban blocks (central sample) ware completel d by
the N8BS and ISI investigators,

Typs Study on Morbidity : A type study on morbidity was carried out for one
year in one village and in one urban block each in the three States—Maharashtra, Kerala
and Rajasthan—and in two villages in West Bengsl and in five urban blooks in Bombay
oity, to study the effect of different probes and definitions, recall periods and proxy interviews
on the morbidity ratea. This ended in Decemiber 1961. The dats are now being processed.

Type Study on Consumption of Cereals : The field work of the type study on con-
sumption of cereals by the method of interview (using different reference period of inquiry)
and by sotual weighing was started in October 1960, and completed in December 1961.
The survey was conducted by the staff of the NS8 Directorste in one village and one urban
block in esch of the States of Rajasthan, Maharashira and Madras. The fleld staff of the
Indisn Statistica] Institute, Bombay Branch, also conducted the survey in two urban blooks
in Bombay oity. They also took up later two villages at Bassein whore the fleld work which
was started in July 1961 is likely to continue till June 1962,

Commuiation Survey : Atypostndymwnduotedmwmnonglldxnhum
year with & view to study the socio. of gradual § in the b
ofwmmuhnmcnlmwle,pemuwhomkewmdfor from neighbouri
areas daily oru&dwrt.,mnhrhmvﬂ:of.mkorfortnightfnrownomﬁnum‘lothn
rosgons. The entire urban areas within an area around 75 miles from Caloutta on road
and railway and the part of rural areas covered by the villages near all railway stations
within 75 miles were under the geognph:ml ooverage of the study. Tha sample consisted
of 624 housoholds, from which inf was oollected by p | interview. The date
are now being processed.

Type Study on Middle Class Indebtedness, Investment and Saving (1962-63): To
axplore the poamibility of suggoesting some methods for & better asscesment of savings and
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indebtedness of the middle olasses, a study was undertaken in two urban middle ciass centres,
Madras (by two NBS investigators) and Caloutta (by two ISI investigators). The study
which commenced in Pebruary 1962 in Caleutta and in Maroh 1962 in Madras was to be
conduocted initially for a period of six months covering about 1,000 sample families in the
two contres. The idea was that after tho end of this period the same set of families would
be d for ther eix tha, Each i tigator has been assigned the samo
set of families belonging to one indep sub-sample of the Middle Class Family Living
Survey (1958-59) in theso two centres. This study is progressing satisfactorily.

6. ELECTRONICS DIVISION

Analogue Compuler : A small workshop was started during the war through Al
associated non-profit organization for the repair end mai of caleul
and scientific equipment. In 1950 a small scction was mmd to promote tho use n[ modern
electronic computers. In 1953 a small aasloguo el wag and
constructed in the Institute for the solution of a lincar equation in un variables. ’.l‘bu wasg
the first el i designed and built in India.

Digital Computers : A digital computer, HEC-2M, of British make was installed
in 1958 by Institute engineers and it has been mointained since then by them. In 1958
a much bigger digital computor, URAL, which was received from the USSR through the
United Nations, was installed by Soviet engineers, and it has been maintained by Inatitute
engineers since then.

q 9

The most significant development whioh took place during the year waa the launch-
ing of a jolnt project for the design and construction of two solid state clectronie digital
eomputers in collaboration with the Jadavpur University. The machines will be character-
based, having a syllable structure instead of & word strncture like the HEC2M and the Ural

talled in the Insti A hine of this type will open up the possibility of investiga-
tion sbout mechanical tranalation from one language to another and will be adaptable to
aunlomatic programming using o univorsal programming languago such as the “ALGOL”.
The machine will be capable of both binary And decimsl operations, which wﬂl enable it
to be ueed either as a general purpose scientific p or as a data-p hi
The logical design of the machine was atarted in October 1861 and it was nlmoct completed
by March 1962. Expert sasistance waa obtained through the UNTAA, which provided
for five weeks the services of Prof N. C. Metropolis, Director, Insti for Comp
Research, University of Chicago, and Dr. 8. Y. Wong, Philco Corporation, US.A. The
work on the design.of the circuitry, which is in progress, is expected to be completed within
the next three years.

The following joint executive committee has been set up for the project: The
Registrar, the Dean of the Faculty of Engincering, and the Professor-in-Charge of Tele-
communications Engineering of the Jadavpur University, and the Joint Director and the
Head of the Electronica Division, Indian Statistical Institute.

Compulation Service : Tho electronic computors are being used not only for the
Institute's own work but also to solve computational problems sent by other scientifio
institutions among whom may bo joned the Indian Insti of Soi Bangalore;
the Tata Institute of Fundamental Research, Bombay; the Indian Institute of Technology,
Khargpur; and the Indian Asacciation for the Cultivation of Svionce, Caloutta.

N




INDIAN STATISTICAL INSTITUTE

A bar of f bl ived from outside soientifio inatitat
and from the Institute xtu].f wu'o programmed and solved on the computers HEC2M
and the Ural. Thoee are listed in Appendix 6.

Research and Development : The investigation on the dosign and development of
high-apeed transistorised logioal for comp d as befors.

The work on the develop of & lati ): was also inned
Progress was mads on the designs and ion of & Random Number G
using the d of radioactive iasi The list of papers completed and

puhﬂshndumdudedinAppsndlxliL

Maintenancs Service : The reeponsibility of maintaini hed card machi
waa tranaferred to the Develop Worksh dmngthourlypartoﬂhoyur

Trainit Beven grad were given practical traimng for six h

vis., Barvaari n.uymu: Bi-wu.usc (Tech.), Anatosh Chatterjec, M.8o. (Tech.), Satyendra
Pratim Dutta, M.So. (Tech.), Sankar Sen Gupts, M.8o. (Tech.), Jaysuta Rharms, B.E.
(Telecom.), Nibar Ranjan Ganguly, B.E. (Telecom.), and Manuh Duits, B.E. (Teleoom.)
from the Universities of Caloutts and Jadavpur,

A regular training course of two years’ duration on computer science was started
from February 1042. Eight science graduates from 230 applicanta were admitted to this
course on tho basis of selection tests.

7. DEVELOPMENT WORKSHOP

The Institute has & well-equipped workshop whioch is responsible for the repair
and maintenance of different types of caloulators and othor equipment in the Institute.
It also aasists other organizations for repair work; for le, the workshop has redesigned
and fabricated succesefully a vital part of the radar equipment at the Cl.louth tlrpoﬂ
at the request of the Civil Aviation Directorate.

Apart from maintenance and repsir work, the workshop carried out developmental
h for the facture of p scientific instrumente such as desk caloulators,
punched oard sorters and imp: d parts of caloulating equip and it has already designed

and constructed some high-speed sorters for punched cards. Work is in progress on
transistorised electronis circuite for use in high-speed sorters.

It may be tioned that in November 1960 the Ministry of Commerce and Indus.
tries, Government of India, issued a licence to the Indian Stetistieal Institute for the manu-
facture of caloulating machines,

High Speed Blectronic Sorters : The Workshop made four of these sorters during the
period under report, making a total of seventeen, including two proto-types, produced so far,
Of these six are being used in the Army Statistical Organization, New Delhs; five in the
Institute at Baranagar and one at Qiridih; the remaining three are ready for installation.
The work on the third batch of twelve high-speed sorters was taken up and nearly eighty
per cent of the parts were manufactured during the year.

Desl: Calculalors: Speocial tools required for the large-scale manufacture of thees
oaloulators are belng mede at the Workshop. Three desk caleulators were produced during
the year; if these are found to be satisfastory in their trial run, the final design will be approved
for the manufacture of & batoh of 200 caloulators.
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Other Projecis: Besides the two projoct tioned above, the workshop hn

dertakan the development of other punches snd hines, such aa | key p 3
manual verifisrs and tabulators uader the licence ted by the G t of India for
the faoture of desk calonl gortors, key puunches, verifiers and tabulators, Sub.

stantis]l progress wag made in developing key punches and verificrs. An Eleotronic Unit
hes been added to the Workshop, msinly for the development of electronio parts for use in
the tabulators.

Training Sokems : The Workshop started an Apprentics Training Soh in the
year under report for tralning p 1 in difforent technical trades, with the aim of provid-
ing requisite technical staff for the Workshop from among its own trainees. The scheme
was prepared in ocollaboration with the Directorate of Industrisa (Voeational Training),

Government of West, Bengal.

Service :  Bervices were rendered o the different departmonts of the Inatitute by
the Workshop es usual. One hundred and eighty-two joba were executed for different
departments sad 200 crop survey instr ta wers factured and supplied tn the NSS,
along with 400 spare parta. Major repairs were carried out by Caleulating Machine Repair
and Maintenance Unit of the Workshop to 85 desk caleul theunllhhonttmdedl%
service calls and was reeponsible for the routi i of 812 calenlating
both electrical and L. The Workshop carried on maintenance of the ¢3 punched
card maohines of the Institute at Celeutts, Dolhi and Qiridih. Several intricate jobs were
also 1 for outsid soai

8. STATISTICAL QUALITY CONTROL (3QC)

The Institute b i d in 8QO as early as 1035 and started organizing
training coursas in 8QC from 1945. In 194748, Dr. Walter A. Shewhart, who may be
desoribed as the “father” of 8QC, psid a visit to this country and aroused considerable
enthusissm in the idea of 8QC both in statistical and industrial circles. Immediately
after Dr, Shewhart's viait, the Indian Scciety for Quality Control was established in
Caleatts, but the S8QC ides did not reslly catch on till 1952 whennf.um ot oxperu depnted
by the United Nations Tochnical Assist Administrati e
courses in SQC methods in different parts of the country. The programme in tlm

xion was ized by the Insti in collsboration with the Central Statistical
Organization. BQO has mads fairly steady progress since then and elght 8SQC Units are
now functioning, one each at Bangalore, Baroda, Coimbatore, B , Caleutta, Delhi,

Madras and ons for Kerala (with offices u Ernakulam and 'l‘rinndmm). with a coverage
between them of eighty factories.

Three All.Tndis Conferences, held in Calcutta in Januvary 1948, January 1858 and
December 1058 have helped the progress of BQO. Dr. Bhewhart who presided vver the
firet, conforence peid three more visits in 1954-55, 1058-50 and 1061-62. An Advisory Com-
mittes for the guidance of SQC policy was set up in 1858 with Dr. 0. D. Deshmukh as Chsir-
man and 8ri Pitambar Pant as Ssoretary.

The 8QC work has three nspects: 1. i 2, lication to industry and
3. training of specialists. The p t ut.lviuu are urnod on by the organization
of oonfe 4 and meetin
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On the operational aide, apart from & fow large industrial units which have their
own BQO organizations and some of which provide consultants who work on & limited sosle,
the 8QO units of the Institute are engaged directly in the practics of Quality Control estab-
lishments. An ides of the wide soope of the advisory service given by thees units will be
lppmtﬁvmmfollnmnghnoﬂndukluwhmhmmudbymwork' taxtiles;
metallurgy; ﬁwndrymdlightungxmrlng‘ joal; plastios, oh : tleals;
glass and jos and p industri

Dndngthcyurl”l-u mmﬁy‘rhmmdmmUnMMmain
functions continued to be consultative work in a ber of | al
ing of short-term train for industrial p u\dﬁw ctical training of
uhohnoﬂholnﬂlmuundnnyduohmﬁouﬂy,wﬂohmhudmhﬂydhmﬁu
training in the factories which were being served by the Units.

The ber of factories serviced i pnotlcnllythemuinbhepnviau
yur,nmuly,wmplnoof'l'l Whilo there were & ber of new Iment
of withd from b p also took place.

The training for"‘lpernnnol,-ponlomdbylndmrymod
popular, zhoughlnthe older centres there was not the same keenness as in the carly days.
Although there was a reduction by only 2 in 1061.62 from s total of 12 courses in

1060-61, the number of trainees who attendsd was rednoed to 177 from 283 of the previous
yoir. The reason may bo that other organizations like the Indian Saciety for Quality
Control, Caloutta, the Quality Control Associstion, Bangalore and the National Produo-
tivity Counoil, also organised thelr own courses.

A more systamatio prooedure for appronticeship training was ld.opud in the oumnt

year. The duration of apprentioeship was longer and the practical training more th

Orientati wote arranged in various sspecta of Industrial enginsering and industrial
economics. The aim is to buﬂd up an inatitutionsl organisation for whole-time training
of one to two years duration, with opportunities of and & proficiency oertificate.

During the current year also two senior members of the steff went under followship
schemea on study-tours in the USA and Europe. Another senior member was seleoted
for the NPC productivity team on 8QC, whioh toured through Japan, the USA and the UK.
A fourth member was selected for the NPO productivity team on {les, which spent some
woeks in the Soviet Union. A ffth member of the ataff was sent to the Case Institute of
Tachuology for estudy on Operations Resoarch.

The nature of the technioal work remsined more or lesa the same, except that the
Units wore better prepared to take up specisl studies and pilot surveys. The variety and
range of problems handled were also wider, so was the repertoire of atatistical techniques
that were brought into use under different oircumstances,

Though tional work, through and talks, conferencea and seminare
and visits to factories, showed an § of nearly 40 per vent over that of the previous
year, the number of factories on the sarvioe-list did not incresss appreciably. An intensive
direot approach to top g was mads in a numbbr of osses in the Madras ares,

but with little resuls.

The finances of the Units continued to be on a subsidised baais, the subsidy being
abous 60 per oent of the total expenditure, which was about Ra, 6 laklis per yoar.
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Thers was an important meeting of the Policy Advisory Ce itiee in Novembar Iast
and it was decided to have bi-yearly meetings in future.
A sumber of tables lning quantitative details sre given in Appendix 13,
9. LIBRARY

The Institute’s Central Library at Baransgar has a service contre st the City Ofice,
0B Esplansde Rast, and 1 hes at Giridih, Dethi, Bomboy snd Bangalors,

Owing to shortage of space, the purchase of reading is] had to be ictod
considerably during the year.

Resourves : The Library's oollection at the end of the year numbered 98,300 volumes
in round nmumbers distributed subject-wise as follows :

Btatistics (theoretical and applied)—22,950; Math fon—4,080; Physical and
Biologioal Soi 8,800; E ica snd its subsidiary branches—23,000; Saciology,
Cultura] Anthropology snd Demography—10,400; Engineering and Technology (inoluding
Agrionltare, Mediosl Soishoea sad M % Sclences)—10,000; Humsnities—9,050;
sad General Referenco Works—4,080. Thoro is also & collection of about 22,500 reprints,

phs and specislized teohnios] reporta and d including » large collecti
of photo-prints and microflims.

Booka: 1,161 books were asoquired, comipared to 7,434 in the previons year. Of
thesn 7,161, 1,234 were gifts, and 429 were received in exchange of Sankhyd and other ocoa-
sional publications of the Insti Booka received 2a gifts and through exchingo thus
amount to 23 per vent of the total receipt.

Periodicals : 1,949 periodicals and serials were received, compared to 1,816 in thoe
previous yesr and of these, 582 were subacribed for, 824 were roceived in exchange of Sankhyd

sad other jonal publications of the Imsti and 5¢3 were received on u cumpli.
mentary buh. Twenty-two du.ily papers were subseribed to for the news.clipping
files on planning sad lopment in India.

Special Colleslion : As in provious years, soientifie and technion) publications In
Russian, Chinese and Japanesa were received from severs! friendly souroes. These publica-
tions are being provcessed.

The collection of the photo duplicated materisl in the Library comprises 260 miaro.
film rolls and paper printe of 3,845 pages.

Bibliograpkic Services : The Librazy continued to issue the dooumentation lists
of 1. Weskly List of Selestsd Periodicalr, 2. Monihly Bulletin of Acguisilions and Library
News and 3. Indsz bo Statistical Lilerature, at rogular intervals and thess were received
favourably by h workers in and outeide the Instl 8,585 articles from different
acientific periodicals were indexed, ont of which 1484 were on theoretical statistice and
2,101 on applied statistios.

Lists and bibliographies were also issued on the following subjects : (i) Indic names;
(ii) Produotivity and Laebour—Management Relations; (iii) Blood Groups; (iv) Programming
Techniques; and (v) Digitsl Computers. The Union List of Learned Periodicals : Caloutia
Region : (A solection from the periodicel ived in certain llbraries in Caloutta and ite
nnighbourhood). The list, published in 1939, received fi ble resp from librari
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and ecientifis workers in Indis and sbroad. A revised edition of the List is undsr preparation
sod will ba published soon.

Resision of Bibliography of Bibliographiss : A revision of the bibLlography has been
ploted. A full ! of pariodicals held in the Library has slso been prepared.

Translalions : Foely-one documents In foreign languages wers translated into

English. OF theee teen wero in Russian, six in Chincse, twelve in Japanese, five in

Gearman and one in French.

Tha Translations Unit also rendered into E‘lglllh a large number of lettors snd
other ications in foreign languag A tation unit is working in
Japen for the sy fo translation of h mmhlannpane-e

Serdice and Circulation : 1,547 porsons used the library during the year an againat
1,419 in the previous year. Books, journals and other materials issuvd during the year
numbered 62,07, as against 64,406 In the previous year. Of theso, thous ixsued from
the Lending Seotion were 18,053 and 26,708 from the Reference Hection and 16,348 from
the periodicals oounter. The issue of periodicals and vertical fle materinls numbered
15,666. Requests received numbered 70,534 of which about 12 per cent could not be
fulfilled, againat 9 per cenl last yesr. 74 outaiders were given special permission to use
the library, sgainst 1468 persons last year.

Inter-Library Loas : Tronsactions wore mads with the libraries of the following

jzations: . Boee Institut OnleuMa 2, Calontta Univenity; 3. Department of
Applied Econnmics (Caloutta University); 4. C is) Library, Cal 5. Univeraity
of Baroda; 8. Geulogical Survey of Indis; 7. University of Varanasl; 8. Tmperical Cliemicat
Industries, Calcutta; 9. Saha Instit of Nuclear Phyuics, Calcutts; lU. Viwve-Bharati
University; 11. Jadavpore Univoreity; 12. West Bengsl Government, Healtls Department;
18. Joint Cipher Bureau, Ministry of Defence, New Delhi; 14. Sohool of Trupical Mediciue,
Calcutta; 15, National Library, Caleutta; 18. Asiatic S8ociety, Caleutta; 17. Caloutta Mathe.
maticsl Soolety; 18. Budhirs Memorial Library, Caloutta; 19. Bengal Immunity Research
Institute, Caloutta; snd 20. Botanical SBurvey of Indis, Csloutta.

A complote np-to-data list of Library publications is given in Appendix 14,

10. PUBLICATIONS

TProm 1032 the Institute started izing regular scientific meetings at whioh
statistioal papers were peesented. It was m'.umlly folt that the Institute should have a
journsl of ite swn and s apecio] committee was set up by the Council to report on this matter.
After & carefol review, the committee recommerxled that o new journal should be statted
as the official organ of the Institute but its g t anl busi ts should
be made independent, so that no finanelal iabilition should fall an the Institute. This

lation was pted by the Council and it waa decided to start & new journal
Sankhyd : The Indian Jourwal of Statistics with P. C. Mabalanobis ss Editor. Tho late
Narendranath Mukherjes, the proprietor of the Art Press, very kindly offered to shoulder
the responaibilities of 2 t while the Editor made himself personally responsible for
all inancial liabilities. In this way the first number was issued in June 1933.

A little later, on tha initiative and with the approval of the Council of the Institute,
» separate, non-prafll distributing association called the Statistical Publishing Society was
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registered under Act XXI of 1880 in B ber 1935 with Dhirendra Nath Mitra, Girindra
Bekhar Bose and P. C. Mahalanobis as '.rulbeea to take over the financial and business reo-
ponsibility for Sankhyd. After the death of Q. 8. Bose, Satyend h Bose was appoi

the third trustee. This Society graduslly built up the Elm Press which has modern type-
ocasting and monotype equipment and which now prints & fairly large number of soientific
publications.

Sankhyd, the official journsl of the Institute, soon gained an international reputation
and became self-supporting. Publication was partly interrupted during the war but twenty-
thres volumes had been published by 1961. To cope with the increasing volume of matter,
the Counocil decided that Sankhyd should be published from 1960 in two neparate series, one
moinly for papers and notes on new mothods and techniquea and the other mainly for
original data, records and licati of new

During the year, Parts 2, 3 and 4 of Volume 23 of Serics A, Part 1 of Volume 24
of Series A and all the four parts of Volume 24 of Series B containing fifty-five papers and
two roporta were published. There were papera on advanced probablllty, fractile gnp)uzal
snalysis, information thoory, design and analysis of experi ial p

toohnsti imation, multivariate analysis, sample surveys, demographic variable,
selection beau economic studies, otc., and also book reviews and roporta of the National
Samplo Survey.

Indian Slalistical Series: Over fifteen years ago the Institute considered the
pussibility of bringing out a series of statistical monographs. The firat book, Some Aspects
of Multivariate Anulysis, by 8. N. Roy (who had undertaken this assignment when he was
in the Institute) was published jointly by the Indian Statistical Institute and John Wiley
& Sons, Ine., New York, in 1857 for distribution outside India, and an Indian edition was
published jointly with the Asia Publishing House, Bombay. Since then arrangements have
been made for the publication of the graphs in this sories jointly by the Statistical
Publishing Soviety and the Asia Publishing House under the auspices of the Indisn Statistical
Institute.

In addition to eleven books already published in the series, the following three books
wero published during the year: 1. Some Basic Planning Problems by Charles Bettelheim;
2. Mysore State (Voluine I): An Atlur of Resources edited by A. T. A. Learmonth and L. 8.
Bhat; 3. Talks on Planning by P. C. Mahalanobis.

A co:aplete up-to-date list of this series is given in Appendix 14.

During the year, the Publication Unit saw through the press 3,185 pages of the
following oategories of publications : (a) Sankhyd (Series A & B), (b) NSS Reports, and
(c) other documents. Thero are 44568 pages under different stages of printing.

Samvedadhvam : The House Mogazine of the Indian Stalistical Institule: The
magazine was first published in July 1956, durmg a penod of rapid growth of the Institute,
with the object of opening oh ls of different ions of tho
Institute, fostering the growth of team spirit and helping the workers appreciate the purpuse
of tho Institute. Prominent gueats and soientiste, rank and filo workers aa well as students
are among ita contributors. Each issue contains three different sections in English, Bengali
and Hindt, During the year, the fourth isaue of the fourth volume wns published in July
1981 and the first issue of the ffth volume was published as a speoial number in December
1061. The second issue of the fifth volume was under preparation.
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11. GENERAL ADMINISTRATION
Membership : During the yeu- 152 new members of different categories were

lled and 57 bers di inved (2 having died), bringing the total membership of

the Institute to 543. This ber inaludes 69 life (inoluding 4 ordinary members who

beosma life members during the year), 280 ordinary, 4 institutionsl, 49 ional and 124
b The ining seven are h 'y bere.

Annual General Meeling: The Annusl Genersl Meeting waa held on 30 October
1961 to transaot the business under the constitution, namely, the election of the President
and Vice.Presidents, one of the Joint Beoretaries and the members of the Council, and the
adoption of the General Report and Stat t of A for 1960-61 audited by Mesars,
Loveloock & Lewes, Chartered Accountants. The office-bearers who were elected on 29
October 1960 continued to funotion during 1861-62 also, as a fresh election of office-bearers
18 due only in Qotober 1862. A liet of the office-bearars and members of the Council is given
in Appendix 2.

Meetings of the Council and the Joint Meetings of the Council and the Governing Body *
The Counoil of the Inatitute mot ten times during the period under reviaw, on 22 April, 27 May,
8 July, 23 August, 10 October, 30 October and 30 December in 1881 and 13 January, 26
February and 24 March in 1962. Of these, four were joint meetings with the Governing
Body of the Research and Training School, namely, those on 27 May and 30 October 1961,
13 January and 24 March 1062, Among important items considered and resolutions passed
by the Council may be mentioned the approval to the formation of the Kerale Branch of the
Institute (22 April 1961); g ta for senior admini i hanges (22 April 1881);
amendment of P.F. rules (22 April 1981); purchases of lands and buildings at Giridih (22
April 1981), pnbliention of the Nikasa (22 April 1961); arrang ts for and par icipati

in inter at technioal and G tal level for idering problsma
of io development of less ad d countries (22 April, 27 May, 23 August 1961);
revision of pay-structure for categories of workers other than those previously settled (27
May 1861); reor tion of the Selection C i for the recrnitment of h staff

(27 May 1961); settlement of procedure for incurring capital expenditure on lands, buildi

etc. (23 August 198)); titution of a Standing Cx ittee for the award of higher Doct.oraw
and Honorary Degrees and Fellowships of the Institute (23 August 1961); participation in
the Biennial Session of the International Statistical Insti in Paris (23 August 1961);
revision of rules regarding meternity leave (10 October 1961); approval of revised budget
estimate for 1961-62 and approval of budget proposala for 1962-63 and auditors’ report and
audited statement of accounts for 1980-61 (30 October 1861); adoption of Standing Com-
mittee’s report for the award of higher degrees and arrangement for the award of honorary

degrees (30 December 1981); adoption of bye-laws for professional inations (30 D b
1961); lating to h t and other compensatory allowances, NSS work, effi-
ciency bar testa (30 December 1961); approval of dations of the C ittee regard-

ing the orest and motto, degree sorcll, gowns and hoods (13 Janaury 1962); exchange of
scientific workers and seientific collaboration between the ISI and the Academy of Sciences,
Bulgaria (28 February 1962); acceptance of a grant of $ 10,000 from the Rockefeller Founda-
tion (24 March 1962); matters relating to International Conference for Eoonomio Coopemuon
in Austris, Int ional non-G 1 Conference on E D

session of the Pugwash Conference in India in 1963 (24 March 1862); morgsnmﬁon of NS8
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work (24 March 1002); problems relating to ways and means position and reimbursement of
sxpeaditure by Government (23 April, 28 August, 10 Ootober, 30 Decomber 1961 and 24
March 1063).

Governing Body of the Rescarch and Training School: The Governing Body met
jointly with she Counofl of the Institute on 27 May 1081, $0 Ootober 1961, 18 January 19063
and 24 Maroh 1002 aa reported above.

Finanoe Commilises : The Finance Committes of the Counoll and the Finance
Committes of the Governing Body of tho Resoarch and Training School met on 28 Qotober
1961 to consider the sudited statement of accounts, repors of the ad Acc committeo on the
allooation of expenditure, the budget proposals and other

The ad Aeo Joint Committee of the Research and Training School and of the Coancil
of the Tnstif ined the allocation of expenditure to different projects on 28 Ootober
1961 and submitted ita report to the Finance Commitiees of the Governing Body snd of
the Counecil.

A lUst of bers of the O ittees is given in Appendix 2.

Appraisal : The Appraisal Division which was formed in the middle of 1060-61
oonsisted of the staff from the Psyohometry Unit and o few suitable workers from the N8S
snd the Administrstion. An Appraisal Advisory Committee was set up to consider pro.
posals by the Appraisal Division before their adoption by the adminisiratl The sesign-
ment of the Division was to evolve suitable soh in tion with confldential rating
forms, departmenta] exsminations and output record forms for the appraisal of workers, as
prescribed in the new terms and conditions of service introduced with effect from the beginn.
Ing of that year. Before the close of 1060-81, confldential rating forms and objective work
record forms for certain categories of staff were introduced by the Administration on the
basis of schomes prepared by the Division.

During the year, teohnieal work continued for effeoting an improvement on the
forma introduced on the basis of the data received since Apeil 1081. The data on confidential
reports showed a mod ly high ag t between the pairs of supervisors. The analysis,
however, indicated cortain improvements on the rating procedure and plans were mads for
effecting them.

As the flow of ontpub record forms was meagre, very little progress could be made.
8chemes were being evalved for specific departmental exantinations.

Es?aT2 AWD TRANSPORT SzOTIONS

The Estate Office designs and supervises all construotion work in the Institute and

Tooks after the repair and mak of ita buildings, roads, grounds, f and other
' The alsotrio installation and i 1 telophone system are malntained by &

mhedmupdwrkmwblhobokmmmnphnhmtnrdﬁmmm
some of tha lab fea and hi

All buildings and hutments of the Institute at B gar snd Giridih which have
been designed and constructed so far by the Institute’s own staff are also being maintained
by them. The Institute was oocupying in 1862 about 1,25,000 sq. fb. of pnocea buildings
and nearly 1,04,000 sq.f4. of hutments in ite different premises at B The Insti
'was also cocupying 0,000 sq.f. inronhdpmhuinthooltyofcdmth,mdlbontﬂm
sg.f. of buildings and 8,700 eq.22. of hutmants at Giridih.
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The Institute started a transpord seotion in 1048.46, and einos then s number of
light oars have been maintained for officia] work and the use of Insiitute guests. The
Institate has 10 vshicles of varions types In e fiseb. 5,009 out of 5,173 requests for
transport were compiled with during the year.

W Awp G B:

The Institute maintaing hostels for students, cantesn for sapplying subsidised
refreshments, mess for workars, s circulating Hbrery, medieal unita inclnding s health
homs ab Giridih, fts own transport service, and a workers’ club for sports, recrestion and
oultnral actlvities. There is also & workers’ cooperative aredit society and & ocooperetive
stores. The Institute provides a good deal of ‘in-eervice’ training snd also publishes a

The Guest House, arrangementa for guests, medioal units and cectain residential
unite are in the charge of & Bospitalily Cammitéee undec s Chairman elected by the Counil.

Visitora : Over 600 visitors from Indis and abroad (from 28 countrios) cams to
viait the Institute during the year under revisw, (Bes Appendix 3).

‘The Public Relations Unit was responaible for showing the visitors round the Institute
and aleo for the houss-journal SamvedadAvam.

Intsrnational Guest Houses : MIMMWMWMMQO
oome to the Institute as visiting and experts; and upto 19052 or 1953 most of them
used to stay with Profe and Brimat! Mahslanobis. Ths bers of gussta increased
very considerably with the inanguration of the work on economio planning in 1954 and it
became necessary to make eome regular arrangementa for them. A portion of the main
buflding at 203, Barrackpore Trunk Road, Caloutta-35, was converted into a guest house,
and severs suitea of rooms of Amrapali wore aleo set apart for Institute guests.

In 1858 » Honsa Commlttes was constitated with Seimati Nirmalkumar] Mahalanobis
a8 Honorary Chairman to look after the g for the Inatl guests, and the

vwhuwhnruidenthudqnnhmdinﬁnmhdhomhthpmﬁhbowhood.m
and gerdens and

In 1955 and 1956 new hutments (East Cottage and North Cotiage) were constructed
to provide additional dation for the trai of the Internations] Statistioal Educa-
ﬁmcmhvmdmdwommymmnﬁmuwhnumhlﬁmdmhmym

ry Celobrations of the Inst In this way, by the end of 1056, thirtytwo single
uddnubhmms.mnyofthmwhhnmhdhﬁz.bmmm&hhh;uﬂmﬁm
hutments.

The Institute maintains these Guest Houses mainly for foreign visitors, many of
whom stay at the Institute for fairly long perioda for lectures, research work and teohniosl
oonsultation. The number of such guests during 1961-82 was 216.

There is also & guest house at Mahua; Giridih.

Modioal Welfors Unit: The Medioal Welfare Unit which is now in its eighteenth
year wna stt up on a modest soals in February 1945, Tha benefits of the Unit which are
available to the workers,fmembera of their families as well as students and guesta inctude
freo consaltation and service, visits to residences at7subsidized ratos and the supply of

&
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medioines on & cost baxis. The ber of work i dical aid has boen Increselng
steadily, Ahmuooopmnummmmum-ndmmmu-m
wera paid, The cast of medicine supplied to ! d from Rs. 38,168 in the

previous year to Ra. 47,005 In the year under review. The present staff consista of Dr.
B. Goswam{ as consultant till the end of 1081, Dr, R. Maitra, visiting physiaian, Dr. 8. C.
8en (Resident Medioal Officer), and Dr. A. Banerjee. The Medical Unit at Qiridih is in
oharge of Dr. Sajit K. Maitra, Resident Medical Officer with Dr. N. K. Dus aa visiting physi-
oian. Further partioulars are given in Appendix 9.

In collaboration with the Ha logical R h Unit, s disgnostio lab 'y
was set up in the Unit st Beranagar.

Oulinral and Other Activities : The IST Workers’ Club at Barsnagar, the TSI Field
‘Workers Clab in Caloutta and the Salboni Club at Girldih organized annual sports meetings,
recreations and varied oultural motivities. A musle club at Baranagar, Swudhuni, was
also given cortain facilities.

The ISI Club participated in the Inter-nffice Table Tennis Leagne under the B.T.T.A.,
Caloutta. Two teams of the ISI met in the final and TSI ‘B’ team became the champion,
whils ISI ‘A’ team was runners-up. The ISI team secured the third position in the Inter-
office League Champlonships conducted by the West Bengal Volley Ball Federation, Tho
Club also participated in foot-bell and cricket tournsments under the West Bengal Sports
Federation, Caloutta. The Club magasine Lekhan was published this year as & Speoisl
Rabindra Centenary Iseue.

Cooperative Cfedil Sociely : The Indian Btatistical Inst G tive Credit
Sodlety Ltd. which started functioning on 2 February 1Munmhuudmebyhld1004
members, Ra. 89,400 na paid.up share capital and Ra. 1,52,000 in deposit funds at the end
of June 1062,

Co-operative Stores: The Indian Statistionl Insti Co-operstive Stores Ltd.
which was registered under the Bengal Co-operativo Bocletics Act tn 1060 began to fanction
s & consumer’s stores in March 1861, The Institute provided it with free ascommodation
and & number of other foilities. nnWoanpISthomthuemndodﬂmmAl

aist to the Society under a sch for the developmont of "8 ¢0-Op
ntores under the Five Yesr Plan Programme.

OPERATING CENTRES

For the first ten yoars (1932-1941) the work of the Institute used to be done in the
Proaldency College, Caloutts, and in some rented rooms in the eity. At the time of evacua-
tlon during the war in 1943, one part of the I was dto A Ji (Profe
Mahalanobis’ hnmantﬂ.nowmnorrwkpora'l‘mnknmd,cdmtu-aﬁmw
a suburb of Caloutta) and another part to Makua (Mrs. Mahslanobis’ house) at Giridih,
Bihar, about 200 miles from Caloutta, both of which were placod at the disposal of the Inastitute
by the owners, free of rent, for the duration of the war and one jear thereafter.

Headquarters at Baranagar (Calonlia-35) : From 1946 the Institute has also accupled
rented premises at 208 B, T. Road, Caleutta-35 (near 4Amrapals) comprising about 8 acres
ofland. In 1060 the Institute acquired about 3 soves of land at 203 B. T. Road, Caloutta-85,
and started construsting a building on it. Sinulmlhal:mlmtawuumgnhwGStau
of land and bulldings at 202 B. T. Rosd, Caloutta-35 snd the premises known as G
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in the nmn na[ghbourhood which were placed at its disposal by the Government of Indis.
The X hased some other pieces of land at Baranagar measuring
about three and a hnlf nru.

In this way Baranagar (Calcutta-35) graduslly became the headquarters of the
TInstitute. The Institute haa constructed about 85,000 aq. ft. of bwldings and 29,000 sq. ft.
of hutments on its own land at 203 and 205 B. T. Road, Caloutta; and it also occupies about
60,000 8q. ft. of buildings and 75,000 sq. 13. of h 1n other p Ovor 1,25,000
8q. ft. of pucoa buildings and 1,04,000 sq. ft. of hutments are thus in the ocoupation of the
Institute at Baranagar.

The Ressarch and Traiming School with its different laboratories, the International
Statistical Education Centre, hostela for students, the bigger part of the National Sample
Burvey, the Calcutta wing of the Planning Division, the Library, the Electronic Computer
Lab -y and Develor Workshop, the Guest House, and Central Offico and servicea
are located at Baranagar.

The iated non-profit organizati the Statistical Publishing Society and the
Eka Press, ocoupy adjoining premises at 204/1 B. T. Road and the non- proﬂt. organization,
the Indian Caleculating Machine and Scientific Instrument Reaearch Society (ICMSIRS), is

assooiated with the Development Workshop.

Caleutta City Offices : The Institate occupies about 9,000 sq. ft. in rented premises
in the city. The SQC Unit has its office at 9B Esplanade East which is also used for evening
traming courses and for meetings and leoturea of the Institute. The Field Branch of the
Institute has its offices at 204/2/1 Upper Circolar Road, Caloutta-9 and at 210 Cornwallis
Street, Calcutta-6; and also rooms fn the Albert Hall near Presidency College.

Qiridih :  Since 1941 an operating centre has continued to be located at Giridih.
In 1949, the Institute acquired 35 acrea ot open land adjoining Mahwa and standing by the
river Usri where an agricultural farm has been established. The Institute has put vp some
hutments on its own land and has also construoted a Health Home for convalescent workers
on a piece of land at Pachamba whioh was received aa a gift. The total space in the occupa-
tion of the Institute at Gicidih in 1862 was about 47,800 sq. ft. of buildings and 3,700 sq .ft.
of hutments. During the year, an additional plot of land covering 6,12 acres was purchased,
with a building covering 3,000 8q. f¥. of floor area.

The agricultural farm is used for various fleld experiments and biological studies
by the Biometric Unit; and two fleld units are maintained at Giridih, one for the ad hoe
orop and sooio-economic surveys, and the other for sociological surveys. The National 8ample
Burvey also has a branch at Giridih with a machine tabulation unit of four tabulators, seven
sorters, one caloulating punch, one collstor, two reproducers, and thres gang summary
punches. During the year the Giridih Centre was assigned 20 per cent of the operation
work of the NSS8.

The students of the RTS and the ISEC trainees visit Qiridih in batches every yoar for
practical training in orop-cutting experiments and socio-economic surveys.

There are guest houses for visitors, a canteen with subsidized tiffin, a ciroulati
library, a club for sporta and social functions, a co-uperative or dit society snd & mediobl
welfare unit with a Reaident Medical Officer,
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Delhi : In 1949 when Profe Mahalanobis started working ss Honorary Statisti-
ol Adviser to the Cabinet, the Institute openod a small offios in New Delhi which funstioned

for two yesars as the Central Statistioal Unit for the dination of the istloal work
for the Governmont of Indis until the Central Btatistical Organisation waa esteblished
in 1951,

The Institute ataff was 1 d from 1054 to work on studies relating to planning

and scientifioc and technioal man.power in collaboration with the Planning Commission
under the guidance of 8ri Pitambar Pant who is the Chief of the Division of Porspective
Planning and also helps the Institute as ite Honorary Joint Secretary.

During the year, 30 per cent of the total work of the Nationsa! Sample Survey was
processed in the NSS Operations, Delhi. Due to the incresse in work aod in staff, new
mommod.nlon was arranged as 6 Link Ro‘d, Jbugpun Extension, for housing the punch-
ing, proJ g and post-machine p ng

Bombay : In addition to a society branch, the Inati intains one 5
centre in Bombay working under the guidance of Sri M. A. Telang, EcnonryBecmhry
with an office for the field work of the National Sample Survey in Bombay city and one 8QC
Unit. Various specis! surveys and studies were undertaken from time to time in cooperation
with the eociety branch.

Bangalore : An 8QC Unit is maintained at Bangalore under the guidence of Sri
Srinagabhushans; the Mysore State Branch is also doing important work on pilot surveys
and stotistical studies.

Trivandrum : A new Kerala Branch commenced working from 8 April 1881 with
its headquarters at Trivandrum,

Pield Branch : The Institute has a fleld branch which is in charge of the field work
of ths National S8ample Survey in West Bengal, and an office for similar fleld wock in Bombay
oity, and two small field units at Giridih for pilot studies.

Tae IxstrroTs StAry

The offics-bearars of the Institate ave elected by the g | bers of the Inati
snd eervein an h y capacity in d with the usual tradition of scieatific socioties
in Indis. As the Institute began to undertake organised h and teaching, and also
specizl enquiries and large-scale proj on a contract besis, it b 'y 4o appolnt
8 large paid ataff for h, teaching and operation work.

Profe P. C. Mahalanobi ked both as 8 -y and Di of the I
Bri&ndman tinued as Joint Di and Joint S y, funotioning both in
Delhi and Caloutta, Barvasri Nibar Chandra Chakravarti and Tripti Kumar Roy Chaudhuri
worked as Joint Secretaries and also as whole-time Specis! Officors in the administrative
ssotor in Caloutts. Sri Pitamber Pant worked aa Honorary Joint Secretary in charge of
the Planning and adniinistrative work in New Dethi, S8cl Suresh Chandra Son, who had
proviously retired from the office of the Joint Director and had kindly agreed to work as
Joins Director from 2 April 1960 continued to function as such, at the requeat of the Dirsotor
snd the Counsil, upto 30 September 1061,
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Ohanges in Sewior Staff: The staff of the Institute was strengthencd during the
yoar by the addition of the following persons. The dste of joining is shown egainst each

Dr. B. P. Adhikarl, M.8c. (Stat), Dr. es. 80. (Paris), 25 August 1881 (RT'S); Sri
Sudhir Basu Mallick, M.Sc. (Geology), 15 June 1981 (Cleological Studies Unit); Sri Jagdish
Natwarlal Bhagwati, M.A. (Eocon), 3 Janusry 1962 (Planning Unit, Dalhi), 8r1 Dwarka
N. Bhattacharjee, B.8c. (Hons.), M.Bo. (Tooh.). Muntenance Bngmaer 1 June 1961 (Elec-
tronics); Bri Sudhir K. Chowdhuri, B.A., formerly Dovelop , Lifs T
Corporation of India, Eastern Zone, 14 Augnst 1081 (Administrats );Dr.snpuf" dk

M.B.B.S., D.C.H, (Lond.), FR.C.P. (Edin,), M.R.C.P. (Lond.), 1 July 1961 (Head, Haeme.to-
logioal Research Unit); Dr. Jharna Ghoah, M.Bc. (Physiology), D.Phil., 18 November 1961
(Hasmatologioal Research Unit); Bri 8. John, MLA. (Math.), 1 April 1081 (RTS); Dr. Lilian
Khan, M.A. {Industrial Psychology), Ph.D., 10 July 1961 (dppraisal Division); Dr. E. V.
Krishna Murthy, M.8c. (Statistical Mechanics), Poat M.So. (Nuclear Physics), Ph.D., 28
October 10681 (Eleoironics); 8ri R. V. Krishna Rao, Lioentiats, Eleotrical Engineering, 6
Fobrusry 1862 (Blectromics); Dr. (Mre.) M. Krishnan, M.A., M.Bc. (Stat.), Ph.D. (8tat.),
was appointed Officer-in-charge, Evening Course in Statistics at Madras, 16 July 1081 (RT'S);

Dr. Arup K. Masitra, B.So., M.BB.S., 1 Docember 1981 (H. logical Researoh Unit);
Dt. Promods K. Pathek, MSo. (Stet), Ph.D., 1 April 1961 (RTS); Bei K. Bajo Gopal,
Elootrical Engineering with Electronics and Tel jon, 12 Ocotober 1061 (Elec-

tronica); 8ri D. K. Roy, B.Com., 1 October 1081 (Administration); Dr. D. K. Roy Choudhury,
M.8o. (Stat.), rejoined on 18 September 1961 (RT'S) after spending about four years in the
Univeraity of North Carolina; 8ri T. K. Roy Chaudhuri, B.So., LL.B. (Belfast), F.C.A. (Eng.)
f ly 8 'y and Ch d A t Caloutte Improvement Trust and lately of
Ghoxowuh Improvument Trust, 1 May 1981 (4dminisiration); Dr. Satyendra Nath Sen,
M.B.B.8., Diplomsa in Dx logy, 1 September 1061 (M logical Ri h Usit); Sri
B. K. 8en Gupta, M.8e. (Appl. MM.h ), D.LLLBo. (ECE), Maintenance Engineer, 1 July 1681
(Electronics); Sri J. Seth B.So. (Hons.), 1 April (RT'S), 8ri K. R. Shah, M.A, (Stat.),
1 April 1961 (RTS),

The following left the Institute on the dates montioned :

8ri Boumyendra M. Bose, 26 D: ber 1961 (Zlectronics); Profe J. B. 8. Haldane,
M.A. (Donbla), DS8e., F.R8., F.N.I, Rescarch Professor (RT'S), October 1081; Dr. (Mra.)
Halen Spurway Haldane, B.So., Pi.D., October 1861 (RTS); Dr. Sufit K. Mitrs, M.8o.,
(Btat.), Ph.D., 16 April 1061 (RTS); 8ri K. G. C, Nair, M.8¢. (Stat.), 12 September 1981
(RTS); Bri Ajoy K. Sen, B.E., Eleotrical Enginoor, 1 September 1861 (Elecironics); Sri Ashin
K. Sen, M.8o. (Toech.), Engineer, 14 Sep 1061 (Blootronics).

Bri 8. J. Poti was granted lien for six months from March 1962 to accept a WHO
assignment in Ceylon.

Homours and Awards : Profe P. C. Mahsalanobis was dod the degree of
Dootar of Soiznoe (Homoris Cawsa) by the Bofia State University, Bulgaria, in Decemb
1961. Heo was awarded the degres of Dosikottama (D.Litt. Honoria Causa) by the Visva-
Bharat! University at a Special Convocation held in May 1961 on the ocoasion of the Tagare
o v Celsbrations in Sensinkst

Dr. O. B. Rao was appointed Tressurer of the Intarnational Statistioal Institute.
40
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ﬁi'l‘ A.Duﬁ.(ﬂﬂ)wnnndodumhprluof& 250 by the Inventions
Pr Bosrd, G t of Indis, for his # of certain instr te for agel.
oultaral ressarch. He was elacted & Fellow of the Royal Microscopical and Royal Horsl-
oultural Soclriles, London.

81 B. K. Verms, (RTS) was appointed editor of the Applied Physical Anthropology
Numbar of the J 1 of R dh published by the Council of Soclal sud Cultursl Ressarch,
Bihar.

Sri 8. Chatterjes, Paychometric Resoarch and Service Unit (RTS), was swarded the
degrea of Dootor of Philosophy (D.Phil.) by the Caleutta University in July 1961.

8ri K. N. Sherma, (4pp-aisal Division), was awarded the degree of Dootor of Philo-
sophy (D.Philj by the Caloutia University in July 1961,

Sarveari R, K. Bom and S8aibal Banerji (Nalimal Sampls Survey), were admitied
to the D.Phil. (Statistios) degree of the Calcutta University in 1881, on thoe basis of theses
prepared under the direction and guid of Profs P, C. Mshalanobi

12. SOCIETY BRANCHES
Bousay Baanor

The Annoal General Body meeting and the Council meeting of the Bombay Branch
were held on 26 July 1061. Office-boarsrs were elected for the yenr 1881.82 (soo Appendix
2). Another mesting was held on 16 February 1962 to ider the working of the traini
oourss and the Library.

Memborahip : At the close of the year tliere were 17 ordinary, 3 life and 39 associate
members. One person joined as an assoolate member during the year 1061.62.

Sample Surveys : During the period, the sepond sub-round of the sizteenth round
was completed. The field work of the seventeonth round (NSS) was started in September
1081, The h round te of 6 sub-rounds divided into two visits. The firet
visit waa complsted and the second is now in progress.

The Branch also undertook, during thw period, the Post Census Survey with an
additional 48 sample blooks snd livestock survey.

Joint Training of Post Census Swrvey: The Central, Siate and NS8 anit of the
ISI (Bombay Branch) participated in & joint training conference for Post Census Survey
arranged by the Indian Statistical Inatitute, Bombay Branch. Fifty trainees took pert
in the training which lasted from 22 to 27 March.

Type Studies: The type studies on morbidity and conswnption of cereals were
oontinued in 1061-62.

(1) Type Btudy on Morbidity : The type study on morbidity is designed to estimate
morbidity rates in Bombay City as also to study the suitability of the different probes and
deflnitions and proxy interview for conducting fature morbidity surveys. After the com-
pletion of these pilot studies, & suitable hodology is expected to be evolved for large-
soale surveys of thls type. 8ix § gt and one insp ployed for the
pilot survey. An interesting featw e of this survey Is that during the ﬂ.m visit of the inveoﬁ
gation, informatian relating to the preceding two the was d. Subesquently,
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the investigators visited the honsshold every alternate day for one month and collected infor-
mation. The survey ia expsoted to be completed within one year from its commencement.
Ten sample blooks were selected at random and the 'y bor of households were
salected from each blook by a systamatio sample.

(d) Type Study om Consumplion of Cereals : The main object of uu type nudy
on the Consumption of Coreals is to find out the difference ¢
of coreals estimated by (a) tho investigators’ Interviewing and qnentionlng the homhold
and (b) by sctasl weighing of the purchases of cereals during the reference pariod as also
stooks in the beginning and st the end of the period. For the purpose of weighing, the
investigator visited each household as many number of tiuea ae the housshold purchased
oereals, and the minimum peciod of the viait being alternate days. Tho study was confined
to the consumption of oereals only. The survey which was originally started at one centre,
Sion-Koliwada, was extended later to a cluster of villages in Bassein (Thana District). The
firat is alceady complete and the latter will be continued till July,

Tabulation : The Branch received 2 punch machines, 1 verifier and 1 counter
sorter. The type study on morbidity was taken for machine tabulstion,

Visitors :  Dr. P. V. Bukhatme, Director, FAO, who visited the Branch in Janusry
1961, gave a talk on "Food Problem in Indis”. 8ri @. V. Bedekar, ICS, Socretary, Maha-
rashtra G presided. Sir Ronald A. Fisher, FRS, who visited the Branch in
February 1981 had dl jons with the bers of the Bombay Branch and the students
of the training class. Dr. W. A. Shewhart, vieiting SQC expert from the USA, who visited
the Branch in D ber 1961 had & di jon with the members of the staff of the Indian
Statistical Institute and SQO and of the training course on Statistical Quality Control.
Dr. G. N. Wilki Senior R h Offoer, C Ith Scientific & Industria] R }
Organisation, Australis, who visited the Branch during July-August 1981 gave a lsctare on
“A formula for the expected valus of the interblock sum of aquares In the analysis of in-
complate block designs with recovery of interblock information”. Dr. C. I. Bliss, Professor,
Ylls Univorllty, delivered a lecture on ‘‘General models in Biology.in relation to statistical

demician A. N. Kolmogorov, Profi of Mathematics, University of
Mosocow, had a disounssion with the staff and members of the Bombay Branch and studenta
of the training class.

Among other distinguished visitora may be mentioned I. V. Komar, and K. M. Popov,

both from the Institute of Geography, USSR; L. E. Redin, V. L. K Botanical Inati

Academy of 8ol USSR; Al der M. Risbchikov, Desn, Geographical Faculty, Moscow
University; V. A. Nikolaev, Senior Scientific Worker, Moscow University; N. O. Metropolis,
Professor of Physucs, I of Comp R th, Chicago U ity; and Ruggles Gates,

Profeesor of Biology, University of London.

Diploma Evamination : The Statistiolan's Diploms Exsmination was held in March
and September. In the March examination 7 candidates passed m one or more papers sod
m the Sep ination 11 stud pessed in one or more papers.

An admission test waa held in Bombay in August for the various degree ocourses.

Training Courss : The Branch started the sacond batch of trelning courso in
April 1961 for which an admiseion test was held on 26 March. Ount of the 84 candidates
who applied for admission, 53 1 for the test. Thirty students were selected in order

of merit and 4 students were kept in tha waiting list. Dr, 8, Chatterjes, RTS, helped in
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oonducting the test. The second batch completed its training by the end of April and the
the third batch of the training course started from May 1962.

Library : The Branch wasa in a position to i the stock of books with tha
help of the grant of Re. 10,000 from the Head Office. Library books at present number
nearly 800. Books worth Ra. 6,000 were added during the period.

Conference : The Third Annual Conference of Research Workers on National
Inocome was held in Bombay dn.ring 1-5 N ber 1981. 8ri Wankhede, Finanoe Minister,
Government of Mah ht ted the Confe and 8ri H. V. R. Iyeagar, Guvernor,
Research Bank, presided. Dr. N 8. R. Bastry, Chairman, Bteering Committee, welcomed
the delegatea.

Mysorm Srata Brawor

Membership : 'The borship of the Branch at the end of the year stood as folows-:

Ordinary-27, Institutional-1, Life-3, Sessional-1, Total-32.

Office B : The office-b » for 1061-82 wore elected at the 8th Annusl
General Body Meeting of the Branoh held on 13 May 1961 (See Appendix 2).

A is :  The Stat t of A for the year 1961.62 was audited by certified
auditors.

Examis : The Btatistioian's Dipl and Computer’s Certificate Examinati
of the Indian Statistical Institute were held at the Bangalore Centre during September 1961.

Pilot Surveys: Two sub- i were i d during the year, one to
draw up propossls and also to formul itable prog about the aotivitiea of the

Branch, and the other fo draw up proposals about & pilot survey that the Branch might
undertake in one or two important industriea (for vhe nature and distribution of dust, its

vertical d y aud other particulars) to d ine how far they would affect the health,
officlency and productivity eto. of workers. The sub i will i their work
during 1962-63.

The sub itt itutod for the Pilot Survey on Industrial Estates which
has already furnished its report regarding the Industrinl Estate in Madras, continued ite
studies during the yeer and bers of the C i visited the Industrial Estatea m
Bangalore and Mysore.

The D of Industries and Cx , Madras, made appreciativo remarks about
the first report furnished by the G i regarding the Industrisl Estate, Guindy.

Visita Abroad: The following members of the Branch visited the countries men-
tioned against their names.

Barvasri G. V. 8. Desikan, Officer-in-charge, BQC Unit, Coimbatore, (USA, UK and
the Continent); 8. M. SBundara Raju, Ofcer-in-charge, 8QC Unit, Madras, (USA and UK);

M. V. Vonkat: Deputy Regional Director, National Productivity Council, Bangalore
lnd Humbor of !.hu Produutivity Team on lehty Conml (USA U'K anan and the Con.
ns, Prinoipal, BKS8J Teohnologi wgaloro and Direotor,

8Q0 Unit, 8 P Regional Gentre, Bangal (USSR s0d Csochoelovalia as & mamb
of the Produotivity Team “on Textiles).
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Lectures : Under the auspioes of the Mysore State Branoh, Professor Alexander
M. Riabohikov, Dean, Goographical Faculty, Moacow University and Cheirman, Scientifio
Counoi) of the Faculty, delivered a lecture, ‘Natural Resources and National Economy’,
on 30 November, 1861.

Professor Chester I. Bliss, Bi ioisn, The G jout Agricultural Experiment
Station, USA, delivered a leoture, ‘Some Principles of Bionasay’, on 13 January 1962.

Sri A. Ananthapadmanabha Rau, Ex-President of the Branch, who was in Bangalore
from his UNO assignment in Ghana, spoke on the role of statiatical investigations on cocoa
oultivation being carried out in Ghana, when he met Branch members on 23 November 1961.

MaprAs CENTRE

The Madras Centre of the Indian Btatistical Insti wes i d by Sri C.
Subramanian, Minister for Education and Sri M. Bakthavatsalam, Home Minister, Govern-
ment; of Madras, on 13 September 1961.

Tyaining : There were 154 applicants for the one-year Evening Course in Statistics.

Ni fc took the lection test and 24 were admitted to the courne (22
Loooxdmg t.o merit and 2 deputed by the Government),
The regular classes for the firet term (Part A} d on 13 September at the

Presidency College whero the Government of Madras had kindly lent two rooms to the
Institute. The classes were beld for 8 days in the week. 71he second term (Part B) com-
menced on 12 March 1962.

Lectures : Speoial lestures which were aleo held during the first term were attended
by the trainees &8s well as & number of invitees. Professor C. I. Bliss, Connectiout Agri-
oultural Experiment Station, USA, gave a lecture on ‘General Models in Biology in relation
to Statistical Inference’ on 17 January 1962. Profe K. B. Madhava, Vice-President
Indian Statistical Insti presided

Sri K. C. Cheriyan, Agricultural Credit Department, Reserve Bank of India, gave
a lecture on ‘Rural Credit Surveys in India—S8ampling Procedure’, on 29 January 1962.
8ri V. K. Narasimhan, Deputy Editor, The Hindu, presided.

Dr. A. Narasinga Rao, Honorary Professor, M h Institute of Technology,
spoke on ‘Galois Fields and Finite Geometriea’ on 7 February 1862. Dr. V. S. Krishnan,
Professor of Mathematica, Madras University, presided.

Dr. Walter Shewhart, Bell Telephone Laboratories., USA epoke on ‘Quality
Control' on 14 February 1962. Prof K. B. Madhava p

Professor K. B. Madhava, Vice-Presid Indian Statistical Insti apoke on
‘Index Numbers’ on 21 February 1062. Prof K. B. Vasud , Profi of B i
Vivel da College, presided

All the meetinga were well attended and were also followed by int ing di

The trai inspected the punohing, verifying, eorting and tabulating machines
At work in the machine room for the Southern Railway.

The trainees did well in all the five periodical tests held during the firet term, and
in the examination for all the subjecte in Part A held from 26 Februsry to 4 March 1062,
Practical examinations were held in different batohes due to the non-availability of an

a of ng
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A G L of Mi b consisting of the following was formed to conduoct

the affairs of the Madras Centre : Professor K. B. Madhava, (Presideat), Bri 8. Guhan, IAS,
mmq.wnmmmmw);mv K. Narasimhan,
Editor, ‘TAe Hindu', Sri D. 8. Rajabhust Di of Statiatics, Madras State; and
Dr.(lm)M.Kxhhnnn,Mry

Four mestings of the Committes were held on the following dates : 4 and 28 August
1961, 28 December 1061 and 17 March 1062,

Kumari 8, Batyabhama, IAS, Deputy Secretary, Education and Public Health
Department, took Bri 8. Guban's place'ss a ber of the Ct itteo of Manag: ¢t for
the last meeting, on Mr. B, Guban’s tranafer to Delhi.

Dr. (Mrs.) Marakatha Krishnan, officer-in-chargs, was engaged in research, n addi-
tlon to her normal work.

A h fellowship was ded to 8ri T, Krishnan who joined duty on $ April,
8ri K. Natarsjan, Office Assistant, helped in looking afier the aocounts, issue of
library books and the office correspandence.
Kunara

The Kerals Branch of the Indian Btatistioal Institute was started on 8 Apeil 1061
with its headquarters a$ Trivandrum,

Membership : The bership of the Branch rose to 20 from 12 at tha end of
1961-62.

The Branch plans to conduct surveys se well as evening classea for the Computer’s
Certificate Exsminations of the ISI. The University of Kerals has agreed to help the Branch
in its activities.

18, VISITING BCIENTISTS

malmmohdlm&uﬂnllnnmhubmhﬁﬁngd-ﬁngmﬁdmmm
from abroad to coms to the Inatitute as visiting p Such visits have not only been
of conaiderable benefit to the Institute and ite warkers but have also coatributed to & wider
kmowledge and an appreciation of the work of the Institute and of Indian conditions and
problems in other countries.

Foreign Soientisle : DNuring the year, & ber of distinguished foreign g

pshdinthauuuvh.mlnfngmdoihuuﬂviﬂuofthelnmnu. Bome of thom
stayed for fairly long periods aad assisted in the regular work of the Institate, while others
oame for short periods and partioipated in loot and semi Most of them were avail-
able for Itation by b kors and teachers of the Insti A list of the visiting
solentists is given below. The dates in parentheais fadicate the period of their work in the
Institute.

Aumie, A. G., SBenior Btatistician and Operations Analyst, Stanford Research
Inatitute, California, USA; amigned by the United Nattons to work as Director of Studies,

International Statistioa] Education Centre, Cal (16 July 1961-13 April 1968).
Bus, 0. L, G iouy Agrioultursl Experimeni Station, New Haven, USA.

Laoturs : (i) Genarsl Model in Biology In relation to Statistical Inf (1) Comparison

of Plant Gevetios and Human Genstios, (iii) Rogression Anslysia of Biclogical Cycles.
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Dr. Bliss aleo participated in the tesching activities uf the RTS and INEC (14 December
19618 Marah 1962),

Bosas, R. 0., University of North Carolina, UBA. 4 courss of ibres leciuras :  Error
Correcting Codes. (10-12 Oclober 1961),

B , D, G., Prof of Mathematios, University of Ilinois, USA. Leciurs :
Mapping Thoorems. (31-29 March 1962).

B=mopy, E. J., Profe of Mathematics, fo 1y of University of Malaya, Sings-

pore, came to the Institute on 28 February 1962, Sinos then he has given & series of leotures/
sominars on Algebrale Topology.

Cravpnasxxnan, 8., F.R.B, Morton D. Hall Distinguished Bervice Professor of
Theorelical Astrophysics, Yerkes Obeervatory, University of Chicago, USA, Lesturs : The

Statistioal Theory of Turbul (1722 Seplember 1961).

Coszams, Lormn, Direstor, Institut fir Aneg dte Math & (Institat
for Applied Mathematios), University of B'Amburg Podenl Republic of Germany.
Three lectures : (1) Upper and Lower Bounds of A lution of & Given Problem

with Monotonle Operators, (i) Different Types nf Topologlnl Spacea and their Appli-
cation to Numerical Mathematics, (iil) Numerical Exsmple Dlustrating the Methods.
(86-30 December 1961).

Comront, ALzx, Nuffield Research Pellow in Garontalogy, Department of Zoology,
University College, London, UK., He came to India to initiate the setting up of & Gerontology
Unit and was of iderable help in organising the Unit. (22 December 1961-14 February
1962).

Ezgwv, P. D., Pro-Reotor, Peopla’s Friendahip University, Mosoaw, USSR. Lecturs :
Eduoation in the Soviet Union with Spescial Roference to Friondship University
(3 April 1963).

FaprroawTt, S8oLomow, Director, National B of E fo R h, New York,
USA. Lectures : (i) Industrial Struoture sod Economic Growth, (i) Msssurement of
Produstivity., (17-18 N ber 1961).

Frsume, S Rowarp A., F.R.8,, Division of Mathematicsl Statistics, C:
wealth Scisatific and Indastrisl R h Organizstion, University of Adelaide, 8. A \b
A course of four lsctures on Sciensific Inference. Tapics discussed : Conneotivity and
Mutus! Depend of Experimental Designe, Statistical Analysis, Logical Examination of
Disputed Questions which ononot be adequately died In isolati (5 December 1961
14 February 1962).

Gares, R. Rucarss, F.R.8,, Honorary Ressarch Fellow in Biology, University of
Harvard, USA. Leciure: “Comparison of Plant Genstics snd Human Genetica”.
(30 Beplamber 1961-1 March 1962).

Hsw, Davo Yi-vuwo, Profe of Pediatrios, Narthwestern University Medical
Sohool; Director, Genetics Clinic, Children's Memorial Hoapital, Chicago, USA. Lecture
Qalsctosemis, its Olinical, Gouetical and Biochemical Aspeots (I¢ December 1961).

Husaamv, Q. M., Direstar, Statistical Burvey R h Unit; Profe of Statisti
University of Dacos, Pakistan. Lecture : Idens Behind Correlation (20-28 Jansary 1062).
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Karz-8vony, J., Ambaseador Extraordinary and Plenipotentiary in Indis, People's
Repoblic of Poland. Lecturs: Some of the Problems of Economio Growth on Example
of Poland. (27 March 1962).

Kaurmax, Axxorp, Prof Ingtitut Polytechnique de Grenoble Ecole Nationale
Suprdme dea Mines de Paris, France. Leoturs © Automation snd its Sooial Consequences
(6 November 1961).

Korxoeorov, Acanzmiolan A. N., Profe of Math ties, Uni y of M
USSR. Lectures on the following tapics (i) Tables ot Random Numbers, (ii) Some '.l‘rendn
in Modern Mathematics, (2i) On the Estimetion of P of & Complex Stationery
Genssian Markov Prooess and (1v) On the Approximation of the Distributiona of Bums of
Tnd dent 8 ds by Ir ively Divisible Distributi He held & number of
uminnr discussions on different problems in cybernetics, ergodic theory and limit theorem
in Probability Theory. He elso gave a course of lectures at the Seminar School organized
by the Inatitute st Bangalore in May-June 1962. (14 April-12 May 1952).

Komsgr, L. V., and Porov, K. M., Institute of Geography, USSR Academy of Sei
were invited by tho Institute to atudy problems of regionalisation for planning. They met
and exchanged ideas on problems of regionalisation and development of natural resources,
with the leading gaogrsphern at Gnlcul.h Bombay and Madras. They also studicd the
work of the Regional Survey Unit of the Tnstitute and made valuable suggeations regardioy
the future progremme of work. (18 dpril-31 May 1961).

Kowwx, H. 8., Prof of Mathematica and E jo Statistics, University of
Bydney, Australis; Cowles Foundation, Yale University, UBA. Leclure: Problems in the
Estimetion and Use of Production Funeti (26-28 December 1961).

Lzarwonta, A. T, A., Department of Geography, University of Liverpool, UK.,
who ssasisted in eeiting up the Regional Survey Unit in 1956 returned on a brief visit o
India in March 1862. He visited Delhi, Calcutta and Bangalore and delivered some lectures.
(20 March-11 May 1662).

Masnyawa, M., Institute of Physical Therapy and Internal Medicine, Faculty of
Medicine, Univeraity of Tokyo, Japan. Two lectures on “Graphical Mcthods in Tests of
Bignifi . (22 Seplember 1951-14 January 1962).

MrTroroLs, Nicuonas C., Professor of Physics, Institate of Computer Research,
Univereity of Chicago, USA. (3 Odlober-3 November 1961).

Monroy, Arseero, Principa), Department of Zoology, Palerma University, Italy,
Leature :  Protain Byntheais during the Early Embryonio Development. (/6-26 Jdwugust
1961).

MoniauT1, Stomrrr, Professor of Applied Physics, Faculty of Engineering, University
of Tokyo, Japan. Leolure: A Bayes Test of P{ Versus P! > §. (2-7 dpril 1962).

PrrLures, JJ. G., Deputy Governor, Resorve Bank of Australis. JFeclure : Role of
the Reserve Bank in the Fiscal Economy of the Conntry. (3-6 July 1961).

RI1ABOHTROY, A. M., Dean, Faculty of Geography, Moscow Univeraity sud Nxovragy,
V. A., senior scientiflo worker, Chair of Phyaical Geography, Faculty of Geography, Moscow
University, wers invited by the Inatitute to participate in studics of regionalisation in colla.
boration with the Perspective Planning Division of the Planning Commission, Government
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of Indis. They visited different States to become acquainted with {a) problem of land
, (b) character of the terrain, and (o) facilities for geographicsl training.
(11 Oclober 1861-13 Pebruary 1962),
Room, L. E, V. L. K Botanical Insti USSR  Academy of Soi
Leningrad, was invited by the Institute for consultation on problems of regionalisation in
India, particularly in arid and semi-arid regions, as part of the work of the Regional Burvey

Unit. He toured the arid parta of Rajssthan, the Bhal reclamation area of 8 htre and
the raline areas of Cutoh along with a research worker of the Xnati Hb held di
with the working group of the Central Arid Zone Research Institute, Jodh Ttural

experts of the Dutoh firm ‘NEDCO' in Vallabhipur, and the Irrigation Department Gujerat
Stats, on the problems of reclamation of sandy and saline areas, afforestation schemes,
messures to check migration of sand dunes, etc. Dr. Rodin submitted & technical note on
the bagis of the reconnaissance study tour. (16 April-12 July 1961).

Rouruesrorp, R. 8. G., Associate Prof E fo Statistics, University of
Sydney, Australia, Leciure: “Some Notes on the Possible Errors involved by Using
‘Income per Capita’ Information to Measure the Concentration of - ‘Income per Career'
Distributions”. (11 October—5 December 1961).

SomarzEnpaom, F. H., 8wiss Foundation for Alpine R h, Zurich, Switzerland.
4 aourse of siz-lectures : (i) History, Development and the Scope of a Gernination Test in
Blology and Shﬁguou. (ii) A Quick Assay Method for the Detection of Biclogically Active
Principl (3 N ber-2 December 1961).

anun'r, WavrEz A., Bell Telophone Laboratories. UBA. (17 Desember 1561-14

February 1962).
WirmvsoN, @, N., Senior Research Officer, Division of Math ical Statisti
Commonwealth Scientific and Induatrisl R h Organization, University of Adelside, 8.

Australia. Four leciures : (i) Some Remarks on F xducu] Probability, (if) A Formula for
the Expected Value of the Interblock Sum of Squares in the Analysis of Incomplete Block
Designs arranged in Replications, (iif) Experimental Design Solution by Inversion within
Quadratic Forms (in lien of solving normal equations), and (iv) Nutrient Response Laws
mn Plant Nutntion. (18 July-7 August 1961).

WisxeLBAUER, KaREL, Assist; Di , Insti of Infe jon Theory and
Acntomation, Czechoslovak Acsd of Sei Two I on “Some New Problems
on Information Theory”. He participated in several di jons and gave & series of lectures

at the Summer 8chool, Bangalore, on Information Theory and Automation. (1¢ Maroh—
8 September 1941).

Lrorvnss BY INDIAR GumsT ScrenTISTs

A list of lectures given by guest soientists from other Indisn institutions and Govern-
ntent departmenta is given below :

BuaTraoaanyva, P. K., National Chemical Laboratory, Poons. Leofure: Miaro-
biologioal Transformstion of Terpeni. (9 February 1962).

Lammy, 8, K., National Productivity Council, Caloutta, Lesitire : Work Studies
(1 November 1961).

Mmnox, P. K., Joint Cipher Buraau, Ministry of Defence, Government of Indis,
New Delhi. A course of aix } on (i) Combi ial Probl and » lecture
on (ii) Artistic Designs. (4 Oolober 1861).

48

POP



THIRTIETH ANNUAL REPORT : 1081-62
Pratap \NTRmuvbar, Bibar Institute of Technology. ZLeofure: Automation snd
Computations, (11 December 1961).
SERuANDE, B. 8., Profi of Btatistica, B: Hindu Univeraity, B
Lecture : New Methods on Constraction of Deaigna (10-11 Oolober 1961).

14. VISITORS
Among other visi may be ioned :
VeLADIR Bazawr, Di Tosti of Chemical Prooess Fund tals, Prague,

Crzachoslovakis, (812 January 1962).

J.D. Beawar, FRS., UK. (2 Agril 1981).

P. M. 8. Braokmrr, Nobel Laareate, UK. (6-8 January 1962).

B. G. BantEoUl, Regional Statistician for Asia and Far East, Regional Office of
Food & Agrioultural Organisation, Bangkok, Thsiland. (20-25 February 1962).

@. Evmiov, Momber, State Committee, USSR, Council of Ministers for Cultural
Relations with Foroign Countries, USSR. (3 February 1962).

Suiosry Fost, Dean, Faculty of E ics, Profe International E I
Kobe University, Japan, (16 December 1961).

H. Havant, Department of Math ics, Israel Insti of Technology, Israel.
(28-29 September 1961).

Syzp Hossamv, Vice-Chail Planning C ission, Pakistan. (20 November

1961),

J. N. Kuaosta, Indian Ambassador to Indonesia. (8 4pril 1961).

Krvosm1 Kosmua, Prof of International E ies, Hitutsubashi University,
Kunitachi, Tokyo, Japan. (16 December 1961).

Hexry A. Kissivoge, Consultant to President Kennedy; Professor, Harvard Univer-
sity, USA. (19 January 1961).

Daxze Carnmemvs L 2, Vioo-Preaid Roysl Society, UK. (9 January

1962).

Fxnet NARTER, Profi of Machanical Engineering; Rector, Teohnical Univeraity
of Istanbul, Turkoy. (412 Janxary 1962).

B. L. Ramva, Dircotor of Forestry Planning, Directorate-General of Health Secvices,
Government, of Indis. (24 Janxary 1962).

HaxNa Ruzx, Vice-President, American University of Cairo, Head of the Division
of Public 8service, UAR. (/3 January 1962).

& x B Director, Institute for Technical Physics, Budap Member,
Hungsrisn Academy of Sof (9-12 January 1962).

SomarMaN, Senior Officer, Department of Home Affairs and Regional Autonomy,
Republio of Indonesia, (28 Felruary I962).

Rx. Hown. Joun Sreacusy, MLP., UK. (18 March-2 Agpril 1962).

Wosax O. SauuroN, Chief, Division of Foreign Labour Conditions, Bureau of
Labour Btatistios, U.8, Department of Lebour, USA. 11 Decewiber 1961

L]
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E LV , Prof Bulgarian Academy of Soi Sofla, Bulgaria, (5-12
January 1962).
Q. A. Zroxov, Chab State C i USSR Counocil of Ministers for Cultural

Relations with Forsign Conatries, USSR (3 February 1962).
16. VISITS ABROAD

Sri 8. Banerjes, National Sample Survey, ded as & ber of the Indian
delegation, the Fourth Session of the Couft of Asian Statistivians at Tokyo in November-
Deocember 1961. He visited the Bureau of Statistics, Prime Miniater's office, Government
of Japan.

Sri N. C. Ghosh, National Sample Survey, served as the Discussion Leader of the
Seminar on Industrisl Statistics of the E io Ci insion for Asia and the Far East
(ECAFE) held in S8eptember 1961 at Bangkok under the joint auspices of the Statistical
Office of the United Nations and the ECAFE. He also served as a consultant to the ECAFE.

Dr. S L. Jain, Geological Studies Unit, went to the UK. for ons year in August
1961 for training in verteb pal logy. He has been working at the British Museum
(National Embory Seotion) in ooll.bonﬁon with the Museum Curator and Dr. P, L. Robinson
of the University College, London, on the vertebrate oollnuon of tho Munoum aswellason &
oolleotionhatookmthhmﬁomlndm He is also undorgoing training in the technig
of fossil p ion and the i of

8ci T. 8. Kutty, Geological Studise Unit, was sent by the Institute in August 1961
for three years’ basic training and study in geclogy at the University College, London.

Sri D. B. Lahiri, National Sample Survey, ded as an Adviser the meeting of
the United Nations Working Group on Sampling at Gt in September 196). In September-
October 1861 he visited, among others, the following h instituti and i
‘whaere he beld di jons on hodology of ssmpling survey and other topics : International
Labour Office and World HBealth Organisation (Geneva); Office of the Internations] Statistical
Inatitute and Statistical Office of the Netherlands (The Hague); Social Survey (London);
Rothsmsted Experimental Station (U.K.); Federal Institute of Statistics (Belgrade); and
the Academy of Sciences (Sofia). He delivered addresses in Belgrade and Sofis on methods
of sampling as developed in India.

Profe P. C. Mahalanobis went abroad five times during the year to attend
i ional confe to ge for the exchange of scientific personnel and to give
leotures. He paid a short visit to Moscow at the invitation of the USSR Academy of Sciences
from 28 Maroh to 3 April 18681. During his second trip (8 June—25 July 1081), he visited
Bwitzerlsnd, Yugoslavia, the U.K. and the USSR. On hia third visit (28 August~22 Septem-
ber 1861), he went to France and Oleohonlova.kn. On his fourth trip (5 October-1] Decem-
ber 1961), he visited the USSR, Czechoslovakis, Switzerland, the U.K., Yugosalavia, Bulgaria,
Istanbul and Bshrain. On his fifth trip (3 March—i4 March 1962), he visited Austria and
the UK. (For details see Appandix 4).

Sri M, Majumdar, National Sample Survey, attended, as a ber of the Inter-
national Union for the Scientific S8tudy of Population, the T jonal Population Con-
ference in New York in September 1961. Ha read a paper at tho Conferenu

Dr. A. Matthai, Research and Training School, went to Gensva in Juns 1061 to
sesist in conducting the I jonal Non-G 1 Conf in E io Develop-
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ment of Less Developed Countries (-9 Junc 1861), organized by the Indian Statistical
Institute. He also visited several industrics and SQC centres in Switzerland, the Nethor-
lands and tho U.K,; and also attended tho Statisticians' Annual Conference at Oxford. He
aleo visited the important statistical offices and research institutions in the Netherlands

and the U.K. He had some di i at the Internationnl Statistical Institute at
The Hague relating to tho International Statistical Education Contre attached to the Indinn
Statistical Institute. He was deputed by the Institute as s 1 to the E

Commission for Asia and the Far East (ECAFE), Bangkok, for two months, November
1961-Janusry 1962, for the preparation of a manual on the training of atatistical
personnel.

Sri K. G. K. Murthy, Statistical Quality Control Unit, Caloutts, was sent by the
Institute to the USA for studies in Oporations Rescarch. He left on 6 July 1061.

Sri B. K. Raja Rao, Statistical Quality Control Unit, Kerala, was selected by the
National Productivity Council ss a member of the Productivity Team on Quality Control
to go abroad under the TCM Programme. He left with the team on 27 July 1961 and spent
about eight weeks in Japan, the USA and the UK. He visited different organizations, held
discussions and studied the system of Quality Control. He also spent a further period of
eight wecks 1n the UK., Holland and France to study recent developments of Statistical
Quality Control in those countries. He returned in October 1961.

Dr. C. R. Rao. Head, Research and Training School, sttended the 33rd session of
the International Statistical Conference hold in Paris from 20 August to 7 September 1961,
He went to the U.K. in November 1961 at the invitation of the Royal Statistical Society,
London, to deliver a course of special lectures at the University of London. Of the three
leotures he delivered, the first was on ‘Some New Tests in Large Sample Theory' and the
two others on ‘Problems of Discrimination with Multiple Characters’. He attended a joing
seminar under the auspices of the Imperial College, Birkbeck College and University College,
London, where he lectured on ‘A Generalised Inverse of Matrix and its Application to
Problems of Mathematical Statistics' and ‘Some New Probloms on Multivarinte Analysis’.
At the University of Birmingham, he dolivered lectures on the ‘Use of Diseriminant and
Allied Functions in Multivariate Analysis’; at & research meeting of the Roynl Statistical
Socicty, London, on ‘Efficient Estimates and Optimum Inference Problems’; at the Univer-
sity of Aberdeen, Scotland, on ‘S8econd Order Efficicncy in Estimation’; and at the University
of Zurich, Switzerland, on ‘Testing Prior to the Application of Discriminant Functions'.

Sri 8. P. Sen, Development Workshop, was sent for training to Czechaslovakia for
six months in May 1961 on a Productivity Fellowship arranged by the National Productivity
Couneil with the aid of the Czechoslovak Gavernent. His training programme comprised
a course of leotures on engineering and allied subjeots, working in factories for practical
training and visiting o ber of workshops. He ret d in December 1961.

Sri C. A. Sotty, Statistical Quality Control Unit, Bangalore, left for the U.K. on
19 September 1961, under the Colombo Plan Programme. He attended & course of lectures
on Methodology of Operations Rescarch at the Royal Statistical Society at Birmingham.
Ho visited and worked in some important industrial organizations whero 8QC mothods are
practised. Ho returned on 17 April 1962,

Sri R. K. Som, National 8smple Survey, presided over the sesaion on ‘Now Mothods
of obtaining Vital Statistics in Under-developed Countries’' at the Intornational Population
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Conference, New York, in September 1961. Ho also presonted a paper at thia Conforence.
In Soptember-October 1961, he visited centres of demographic rescarch in the USA and
Europe, among which may bo montioned : U.S. Bureau of Census and the U.S. National
Centre for Health Statistica (Waahi ); Population Research Centre, Departmont of
Svoiology, and Population Research Centre (Chicago); United Nationa Population Branch
(New York); Department of Sociology and Survoy Research Centre (Ann Arbor); Offica of
the Rogistrar-General {London}); Intornational Labour Office and the World Health Organisa-
tion (Geneva); Food and Agriculture Orgsnisation (Rome); and the Federal Institute of
Statistics (Belgrade). In Belgrade he delivered a lecture on the organization and methods
of the National Sample Survey in India.

Sri Srinagabhushans, Executive Director, Statistical Quality Control Unit, Southern
Regional Contre, was selected by the National Productivity Council as a member of the
Productivity Team on Textile Industry to visit the USSR and Czechoslovakia. He left
India as a member of the team on 8 July 1961 and spent about soven weeks in those coun-
tries. Ho visited some textile mills and toxtile machine manufacturing concerns. He
returned on 28 August 1861.

Sri S. M. Sundara Raju, Statistical Quality Control Unit, Madras, left India for
the USA on b September 1961, under the UNTAA training programme. He attended SQC
courses at the Rutgers Statisties Centre and participated in confercnces and seminars orga-
nized by the American Socicty for Quality Control. He visited industrial planta in the USA.
He went to the U.K. for a short period and visited some plants operating SQC programmes
and held discussions with experts in SQC. He returned on 7 March 1062.

16. EXTERNAL ACTIVITIES

As in previous years, the workers of the Inatitute participated in conferences, served
on various committees and gave lectures et many places in India. An account of these
activities is given in Appendix 12 but mention may be made here of some of the more
important of these activitiea.

8ri D. B. Lahiri, National Sample Survey, nttended as & representative of the
Insti the First Confe of the Central Technical Advisory Council of Statistics in
New Delbi in December 1861.

Dr. A. Matthai, Research and Training School, attended n symy on Statistical
Quality Control organized by the Jamshedpur Productivity Council and delivered a lecture
on "“Organising for Statistical Quality Control®.

8ri Monimohen Mukherjee, Head, Planning Division, attended the Second Indian
Econometrio Conforence at Waltair in June 1961 and presented a paper on ‘The Derivation
of Size Diatribution of Personal Household Incomo from a givon size Distribution of Consumer
Expenditure’.

Dr. Ramkrishna Mukherjee, Head, Sociological Research Unit, participated in the
Decennial S8ymposium of the Indian Sociological Society at Mysore in Qotober 1961,

Sri Jibenanda Saha, Chief Librarian, attended tho Indinn Standards Convention
held in Kanpur from 25 to 30 December 1961 and prosented n paper.
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PART 2: RESEARCH SUMMARY

A brief acoount is given in this section of the progress of research in the different
divisions and sections of the Institute. Liste of acientific and technical papers published
or read at fe or submitted for publication and king papors and notes are given
in Appendix 5. References are also given in this section to relevant papers in Appendix 5.

RESEARCH AND TRAINING SCHOOL
1.1. THEORETIOAL STATISTIOS

1. Probability Theory (E. M. Paul, 88) : Let p, = 2, p,, p,, ... be the prime numbers
in asconding order. Let {X,)} be a sequonce of measure spacee, each X, consisting of the points

0,1,2,8 .. . InX, we place mass (l_pl) % at the point (r =0, 1,2,...). We take
n/ Ta

the product space X, X X, X, ... and the product measure P in it. Each point of this space
is an ‘infinite vector’ (2, z,. ...), the co-ordi int

being n g 8

Now let S be any set of positive integers. By the upper magnification M*(S) of S,
we mean the set of vectors (z,, z,, ...) such that 2 P pﬁ" ¢ 8 for infinitcly many values
of n. By the lower magnification M (8) of 8, we mean the set of vectors (z(, =, ...) such
that 2% p3* ... pa"eS for all sufficiently large n. In thig paper, wo prove that P ,(9)1<d,(:3)
< 0(8) < P(M“(S)], where 3,(S) and 9%(8) represent the lower and upper logarithmic
densities of S, respectively.

Also, let f be a real valued funotion defined on tho set of positive integers. We prove

that if the sequence of random variables f(2° 25" ... 22", defined on the probability space
X, % X,x X, ...converges with probability one to a random variableg, then f has a distribution,
namely, that of g; in defining the distribution of f, we employ logarithmic density. The whole
theory is formulated in an abstract framework.

2. Probability Distributions on Groups (K. R. Parthasarathy, R. Ranga Rao and
S. R. S. Varadhan, 87) : Let X be a locally compact abelian group which is separable metric
and,let Y be its character group. For zeX and yeY let (z,y) denote the value of the character
y at the point 2. A measure # on the Borel field of X is said to be infinitely divisible, if,
for every positive integer », there exiats an element z, and & measure #, such that the translate
of g Ly z, i8 the n-th power of x, in the sense of convolution. The main result of this paper
can be stated as follows : in order that a 4 may be infinitely divisible and without
idempotent factors it is necessary and sufficient that its characteristic functional be of the
form (z,, ¥) exp [[(z, y)—1—ig(z, y)ldm(z) —@(y), where z, is & fixed element of X; m is &
o-finite measuroe on X having finite mass outside every neighbourhood of the identity and
integrating (1—Real (z, y)) for each yeY; g(x, y) is a fixed rcal valued function independent
of g and ¢ is & continuous funetion on ¥ with the property ¢(y,+ya)+ @y, —ye)=20¢\)+
¢(y,)). Howover, the representation is not always unique.

3. Bstimation in Large Samples (C. R. Rao,§12) : The following theorema are proved
under certain regularity conditions.
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Theorem 1. If r (0) is the power funotion of any test criterion basad on a sample of
aize n for testing the null hypothesis & = 0, at a level of signifionnco a, then

. . 1  _a3
-4 L ,—ai2
-hmw nir (6 < P e

wheroe r(6,) is the derivative of r,(6) at 8, and @ is the 100009 point of the standard normal
deviate.

Theorem 2. If B,(0) = 1—r,(8), then
lim lim 1" log fa(0) > —;(Gu)

03, o »  (0—6,)?
It is shown that for tests based on efficient estimates (in the sensc of first order efficiency defined
in earlier papers of the author) the upper and lower limits of Theoroms 1 and 2 are actually
attained. These results eatablish optimum proporties of efficient cstimates in relation to
their use in statistical inference.

4. Higher Algebra (C. R. Rao, 813) : The literature on attempts to define a generalised
inverse of a singular or a r lar matrix including that of the aunthor in 1955 is
briefly reviewed. It is shown that a generalised inverse (g-inverse) of a matrix can be
constructed in such a way that it can be used to test the i y of linear cquati in.
volving the matrix. The computation of such an inverse is demonstrated. The use of &
g-inverse in the solution of some problems in math tical istics is d

5. Multivariale Analysis (C. R. Rao, 814) : It is well known that the best seleo-
tion funetion (in plant and animal broeding) for a desired characteristio (y) in terms of conco-
nitant measurenients (x,, ..., z,) is the regression of y on z,, ..., z,. In practical problems
it sometimes happens that such a selection function which is hest for y may bring in o deteri-
oration in somoe othor characteristic z;, § = 1, 2, ..., which may be considered undesirable.
The problem is then that of construating a selection function in terms of z,, ..., 7, 50 as to
maximise the expected value of y in the solected individuals subjeot to the condition that the
expected values of z; are not below the valuea in the population from which the individuals
are selected. The solution of the probl Iti ly depends on quadratic programming.
An elegant solution is provided for § =1 or 2.

6. Design of Exzperimenis, Combinatorial Problems (D. K. Roychaudburi, $10):
Let X =gz, z,, ..., z, be a finite set of » points and 4 = 4,, 4,, ..., 4, be a class of n subscts
of X. Such a system of pointaand setais called a complox (X, 4), Ifevery set of the class
A contains two points the complex is a graph with n points x;, 25, ..., Z, and n edges 4,, 4,,
\.s Ay, For any subolass 4, of 4, 4,(x) denotes the class coneisting of the sets of A, which
contain z, |A4,| denotes the number of sots in the subclass 4,. Let ¢ = (c(x,). ¢(z,), ...,
¢(z,)) be a veotor of » positive integers. A subolass 4, is called a c-caver if for overy point
z, | A)(z)| > ¢(z). A subclass 4, i8 a c-matohing if | 4,(z)| < ¢(z) for every point. Covers
with mini ber of seta and matehings with maximum number of sets aro respectively
called minimum covers and maximum matching. Berge and Norman and Robin proved a
number of theorems for minimum covers and maximum matchings of graphs and also gave
algorithma for finding minimum covers of graphs. In the present papor similar resulta
aro proved for general complexes. An algorithm is devoloped for minimum covers of com-
plexes. Many combi in} problems of i in statistios can be for d as & mini
cover problem,

rated
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D. K. Royckaudhuri (P18) : A yuadric Q in PG(n, s), the finite projective geometry

of n dimensions bascd on GF(s), is the set of points such that r4# = 0 where 4

x
(Ixn41)
is a triangular matrix of order (n+1xn+1) with clements from GF(s). The matrix A is
takon to bo triangulur so as to enablo us to develop the theory for the cuse of characteristic

2 also. Tho quadric @ is called degs if bya ingular transformation the number
a

(Ix(n+1)
if ald+A")f = 0. The polar of a is the (n—1)—Aat determined

of variables in the eguativn of @ can be reduced. 4 point is defined to be conju-

; B
gsto to a point (TxnsT)
by the equation a{d+A’)x’ = 0. Primrose developed methods for counting points in a nun-
degenerate quadric. In tho present paper, we obtain formulac for the number of p-flats
in & non-degenerate quadric. By applying the principles of projection, prupertivs of linear
spaces contained in a quadric ere studied. It is shown that every non-degenerate guadric
Q in PG(m, 2*) contains a point S, called nucleus of polarity, such that cvery tangent space
of @ passes through 8.

D. K. Roychaudhuri (S11) : A systomatic method of studying the properties of
linear spaces contained in quadric sucfaces in finite projective spaces has been developed by
Roychandhuri (P12). The incidence propertics of intersection uf linvar spaces contained
in a quadric are studicd. The results of thix paper arc applied for cunstructing several new
series of Partially Balanced Incumpleto Block Designs.

C. R. Rao (P11): Several years ago C. R. Rao introduced new combinatorial ar-
I ts called orthogonal arrays which were found useful in solving wany combinatorial
problems. In the present paper some other combinatorial arrangements called orthogonal
arrays of Type 11, useful in the construction of dieylic solutions tu halanced incomplete
blocks, have been defined. Consider a set 8 of ¢ symbols and 8 ¢x N matrix uof elentents of
8. Such a matrix is called an orthogonal array of Type I, strength d, constraints ¢ and index
A if in cvory set of d rows, the N columns contain each of the s!/d!{(s—d)! combinations of &
elements taken d at a time with order ignored and without repetitions, A times. It has heca
proved that when d = 2, and s is a prime or prime power such arrays exist with the minimum
poasible ¥ and maximum possible &.

7. Sampling Distributions (J. Roy and M. L. Tikku, $8): The sampling distri-
bution of the variance in a sample from a non-normal population has been worked out in
Lagucrre series form and the coofficients of the first few terms obtained explicitly in terms of
the populetion cumulants. This can be regarded as an extension of Gaven's expansion.
This distribution is used in investigating tho robustness of the Analysis of Variance tests.

8. Sumple Surveys (P. K. Pathak, 83): In simple random sampling with replace-
ment authors like Basu and Des Raj and Khamis havo shown that for estimating the mean,
the average of distinet unitd is moro efficient than the vvorall samplo mean.  This problem
is considered in greater dotail and the varianco of the above estimator is workel to be

Lt 2n-g (N —1)"2
wf) = ;4""‘“‘—) K
4
whero § is the avorage of distinet units in tho samplo, 8 is the population varianco and n
and N aro samplo and population sizes respoctively. Soveral other extimators of the popu-
lation menn aro suggested and thoir relative officiencios pared. This csti is found to
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be of amaller variance than the well-known Horwitz-Thompson eaMmA&or only when the

coefficiont of variation in the population is less than a specified . Unbissed esti

of' 9(9) are given and their relative performance is studied with the holp of a numerical exemple.
pi d estimator of the population variance is also derived. A comparison is made

between the two simple rnndom sampling schemes (with and without replacoment) for the

purpose of estimating the population mean.

9. P. K. Pathak (S4) : The problem of dsnvmg impruved estimators in sampling
with unoqual probabilities of selection is id Ani d estimator § of the popu-
lation mean based upon the distinot sample units in the mmple is suggested and it is shown
to bo having s uniformly smaller risk function than the usual estimator z for any convex loes
fanction. For large somple sizes, a simpler improved estimator which is loss efficient than
# but simpler to compute is suggested. Two improved estimators of the squaro of the popu-
lation total are also presented; one of them is simple to compute while the other is unwieldy.
A remnrk on Lhe Reo-Blackwell theorem is made and is utilised in deriving some further

oot

P P
10. P. K. Pathak (S5): In the case of sampling with unequal probabilities, two-
stage sampling (first stage with unequal probabilities and second stage by simple random
sampling) and stratified sampling with unequal probabilities, unbised ratio estimators of the
ratios of population totals of two characteristics, more officient than tho onc given by Murthy,
Nanjamma and Seth are presented. The results derived indicate that the improved estimators
in theso modified sampling schemes are obt&med ul.mply by taking the ratio of the improved
stimators of the and d i pectively under the original sampling scheme
(without modification). The method of improvenient is essentially based on Roo-Blackwell
theorem.

11. J. Roy and G. Kalyansundaram (S9) : When sampling is with unequal pro-
babilities, unbiased estimates of population totals are obtained as weighted sums of sample
obsemhom. weights being reciprocals of the probabilities of selection. This makes data

g on punched card hines somewhat laborious since a caleulator has to be used
in compntmg the produet of the weight and the sample observation. Two methods of round-
ing of the weights in a randomized way without introducing any bias into the estimate are

desoribed and under certain conditions one is shown to be superior to tho other in respect

of the variance. Tho use of standard hed card in domly ling off the
weights and the use of Eleotronie S'.atlshonl Machine in anslysing enumeration Lype of data
with domized ded off weights are appended

12. 7. V. Henumantha Ruo (816) : The well-known problem of catimating tho total
of a variablo ¥ defined over & finite population of size N, say, is considered in this paper.
Interest is fooussed on tho practical cases whon auxiliary information such as the values of &
variable X highly correlated with the variable ¥ arc known for all the units of the population.
In such cases it can be supposed that the realised (but unk ) values y; arc realisations of
rendom varisbles Z; whose cxpectations and variances for given vslues z; of the auxiliary
variable X, are known (partly or fully) in terms of z;'s. This pt of super populati
has been introduced by Coehran and since then has boen in use as a successaful one. In many
casos that we come across in practice we can assume that

B(Zijz) =0z §=1,2.,N
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where a is an unknown constant. It is to be noted that we tacitly make such an assumption
when we use ppe estimators and ratio estimators. If then wo take the probabilitiea of inolud-
ing the i-th unit in the ssmple to be proportionsl to z; and use the well-known Horwitz and
Thompson's estimator, the question arises as to what further restriction should be put on
the sampling design to make it optimum (in the sense of minimising the ted v

The author proves that the class of sampling designs which, while multlng in the pmoribed
values of the inclusion probabilities, minimise the variance of the sample size (where we ig-
ignore repetitions of units in a sample) have this optimum property, and none else. The only
further agsumption involved is that the random variables Z,, ..., Zy are pair-wise-independent.

Further, regarding the conditional variances P(Z;/x;) in many cases we can assume
that these variances are proportional to z}'s (i.e., constancy of conditional coefficients of
variations). Under this essumption it is proved that for designe having average sample
gize 2, the Horwitz and Thompson’s eati in the ponding optimal class of designa
is uniformly superior to the dered Des Raj's estimat It seems plausible that the
result holds for any (average) sample size.

13. Design of Ezperiments, Analysis of Dala (K. R. Shah, 817): In a previous
paper J. Roy l.nd K. R. 8hah had shown that the combined inter and intra block estimates
of treat ts are unbiased and that they have finite variance. The expression for
variance obtained there has been evaluated here for the designs which are duals of BIB

designs and this vari has been pared with that of the intra-block estimate.

14. Genetics (T. V. Hi tha Reo, S15): When a stock of species has to be
maintained from an initial stock and when we want to keep the same number of mating pairs
in each generation, and at the same time to minimise inbreeding it is felt that a system of
mating which we call oyclic mating systems (borrowing Profi Haldane’s terminology)
will suit the purpose.

In this system, we start with & fixed number say ‘s’ of mating pairs and number them.
We then mate a random offspring of the first pair with one of the second pair. a random offs-
spring of second pair with one of the third pair and so on. A random offspring of the s-th
pair will be mated with one of the first pair. We continue the same process for the further
generations and will always have *‘s” mated pairs in each generation. The problem is to
find the expression for inbreeding coefficient of n-th generation.

Only autosomal genes have been considered in this paper. The difference equations
that will result have two suffixes. Theee oquations have been solved by an entirely new method
using matrix algebra. Explici jon for the required coefficient of inbreeding was
then found out in terms of the lntent roots of cortain matrices. Due to the asymmetry
in the difference equationa for even and odd values of ‘s’, these cases have been separately
dealt with. Tt was felt necesaary to tabulate the latent roots and latent vectors of the corres-
ponding matrices, at least for the range of values of & from 10 to 12, but could not be under-
taken as yet. It i8 to be noted that three of the commonly known mating systems—the
sibmating, first-cousin mating and double-first cousin mating are special cases of our genoral
set-up.

18. Ramdom Permulatione (C. R. Rao, P13): A genersl method for generating

3 n

p of any ber n of integers using a table of random sampling numbers
and without wasting the rand bers read, is given. The method consists in drawing
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n rand bern of euitable digits and ging them in i ing order. The relation
between the order in which the numbers were drawn and the msaner in whioh they are ar-
ranged in inoreasing order gives in & natural way & d fon of the i

1,2, ...,n. However, if the same number is drawn more than onoo, further random permuta-
tions of these seta of oqu.l nudom umpllng numbers are needed to determine the order.
A simple soh which pr the jons as soon as the requisite number
of random numbers are u.d without huv-lng to arrange the numbers in increasing order,
is given. The method suggeated is ¢~ venient in practioe especially when pormutations of
 large number ¢ clements are needed. Even for p fona of amall bers the hod
outlined offers greater scops than consulting & table of a limited number of random
permutations.

12, ResmanoR v ArrLIaD UNiTs AND S0IENOR LABORATORIRS
12.1. GroLoo1oAL Brupres Unrr

1. A New Vertebrate Fauna from the Early Jurassio of the Deccan, India (Jsin, S. L.
with Robinson, P. L. and Roy Chowdhury, T. K., P39) : A literature survey of the fossil
m-ruu-hl vertebrates reveals the reocords of practically three good specimens and some

fi ts which prise our entire L ledge of early J fo land faunas. But the evo-
lutlon of the dinosaurs in partioular during this early Jurassio time must be phenomenal as
ident from the llent fossil ds of di in the upper Jurassio and Cretaceous

time. 8o, the paucity of & good lsnd fauna in the lower Jurassio time s a serious gap in our
knowledge of the evolution of Mesozoio terrestrial vertebrates of the world.

The Geological Studies Unit of the Indian Statistioal Institute, in collaboration with
University College, London, first by surface finds in 1858-59 and then by systematic palaconto-
logioal mining made & good hsul of foeail dinosaur bones (sbout 10 tons) from the Kotas,
at the junction of s sandstone with a olay lews and lying about 20’ below a fish bearing lime-
stone band (the fish and orocodile fauns date these imestones to be early Jurassioc). This
di y of di in early Jurassio rocks provides the ‘missing link" as disoussed above.

The bone bed {s reminiscent of & log jam in & river as large foseil woods measuring up
to 10’ 8, ocour along with the bones. As regards the fauna, thess dinosaurs are provisionslly
known mostly to be sauropods. A oarnosaur is also found to be present in the fauna.

2. Shear empl of thin l¥ bands along graxile conlact. east of Kharwa
(26°11" : 74°26°). Rajasthan (Sugats Sen Gupts, C18) : In this ares, Dr. Heron mapped &
group of Delhi metasediments in contaot with Pre-Aravalli Granite. Hére two thin (30’-
100’) linear belts of marble are found to intervene between them. All the contacts are sharp
and etraight. The bands trend N40°E on age, showing s tend to merge with the
main belt of ‘Ajabgarh Marble' towards SW from which they are separated by a thin horizon
of micaceous quartzite.

The bl Uy folisted. The folistion plane is parallel to its lithologio
boundary and is oxhndvaly daveloped in all the adjoining rooks as a very good shear cleavage.
Very often, the quartzites are mylonised and the granite is changed to augen-gneiss or even
to ultra myloni The thi; ite lenses wlthln the marble bands are only frac-
tnrodnndnllghﬂy gnnuhbd but whmﬂm i i it is d to an

M q
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The ‘Ajabgarh Marbles' to the west of the shear zone of ten have thin long tongue-
like projections into the iated mi q ites mainly along these shear cleavages.

The main marble horizon and the linear marble bands are lithologically identical.
There is no visible affect of the granite on the marbles though they ocour in close contact.
Thesa feat besides the struct lead to the p ption that the marbles were poasib}
emplaced aa ‘cold intrusions’ by shear gliding fmm the ‘Ajabgarh’ marble. The physiml
disoontinuity between them may be due to the still later shearing along a N-8 shear plane
whioh is well-developed within the intervening quartzites. '

3. A note on thin ssction hanical anal ‘(8." lliok. 336): The purpose
of thia note is to suggest a method for obtaini distribution 1  sand by thin
section measurement of both long and shot’ dla.mnbm of eaoh grain and by oritical examina-
tion of a plot of long-diameter vs. short-diameter.

4 C‘ryahl .oplic study of secondary overgrowth in quartz (S. Basumalliok, 837): A
dency shown by sandst having & iderable proportion of silica cement
is Lhe formation of 1d.lomnrphio faceta in the reconstituted grains. These facets are not only

planar surfaces, but they appear to trate, when their ori ion with respect to the
c-axis of the reconstituted grain is plotted on a stereog near rational orystallographi
face-poles. The forms which appear to be developed includ: ly £(1071) and m(10T0),

and less commonly £(0111), (1131) and x(6181).
5. Cross ripgles in Jodhpur sandsione, Rajasthan, India (S. Basumalliok, §38):

Cross ripples have been reported from the Jodhp! dstone of Rajasthan, India. The
wave length of the smaller set, which has affected the crests and in some cases the troughs
too of the larger set, is one-third to one-fourth of that of the latter. A secondary current
with a ‘drag’ in the lower part of the optimum range is thought to produce the second set,

intersecting but not deatroying the larger set.

8. A sugggested revision of the pre-cambrian sgraphy of the lower Godavars basin
(B. Raychaudhuri, $43) : The exist of a sedimentary seq older than the so-called
Pakhals of the Godavari Valley is reported for the firat time. This sequence was erroneously
counted as e part of the Pakhals by prewious workers. The significance of this stratigraphic

revision on the correlation of the Pakhals of the Godavari Valley is di d

7. The primary source of the iron-ores in the Pakhal formation of the Godavari Valley
(B. Raychaudhuri, 844) : The workable iron ores in the Pakhals and the associated iron-
rich rocks of various kinds in the Pakhals follow & marked stratigraphio horizon. In aress
of less clastic dilution, the iron is often concentrated enough to be used as workable ore. The
significant assoolation of finely banded hematite jasper, fine tuffaceous shale, typical pyroclas-
ties and flows (association typical of Naomundi iron-ores) eto. with the Fe-horizon at oertain
areas suggest that the primary source of the iron is possibly volosnio.

B. Occurrence of glauconile in the Purana formations of the Godavars Valley (B.
Raychaudhuri, 845) : The presenoe of glauoonite in the Pakhals and Sullavais is reported
for the first tims. The mode of ita and assooiation Is desoribed and ita significance
in palaeo-envi 1 and pal hi truction as well as in the correlation of

the Pakhals is pointed out.
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1.22. Boraxy anp Omror SoieNom

1. Interaction in Crop Plants: 8. K. Roy inued i on interaoti
effecta using different varietiea of rice and also extended the study to m.ued oropping of wheat
and gram. The co-operating interaction of two rice varieties (36 BK BR7 and 498-2A
BRS) in the fourth year of field trisl was also positive. The roat development of these
varietiea in water oulture is tly under investigation and the results show that their
root systems, e.g., length and the nature of branching differ. It was discovered that a lodging
of & co-operating pair is provided with mechanical support by the non-lodging one when they
are mixed and thereby loss due to Jodging is avoided. A few other favourable interactions
have been found in rics this year.

The second orop from gus (sutumn) rice harvested by ocutting half way up the stem
veried greatly in different varieties. The yield of the best regenerating variety this year
was of the same order as obtained during the previous season,

The discovery of the exiatence of a water solnble substance in clover seeds, which
stimulates the growth of a grass in small concentration but inhibits it in higher ones, and
also a water-soluble substance in old rice which inhibits the germination of the new seeds,
was followed up and confirmed by a suitable bioassay method. This work was done in
collaboration with Dr. F. H. Schwarzenbach (Director, Swiss Foundation for Alpine
Research, Zurich, Switzerland), during his stay as & guest scientist in the Institute.

2. Asymmelyy of Coconut Palma (T. A. Davis, P27, 821): Out of the 11,688
coconut palms of the tall variety personally obaerved by Davis in India as well as 2,213
examined bhmugh others, the frequency of left-handers is 51.24. Similar data from 27 other

were obtained on 25,021 palms, of which the left-handers aocount
for 48.88% Duh on palms of the dwarf variety of coconut as well as 'vegetative shoots”
were also collected. The fact that thia character js not inherited was confirmed from further
dats. But the important but inexplicable point ia that the left-handers yield 219, more
nuta than their counterpart. This fact was revealed while analysing the yield data of 384
treea used at the Coconut R. h Station, Kayangulam (Kerela) for triala of micronutrients,
of which 177 were left-spiralled. The yicld figures for healthy coconut palms showed signi-
ficant difference between the two types. The figures for the diseascd palms, though not
quite significantly different, strongly reinforce the significance of those for bealthy trees.

It was discovered that In & plant of the family Malvaceae the petals of some fowers
are twisted clockwise and the others in the opposite direction. About 49,000 flowers were
examined from 26 apecies comprising ten genera of Malvaceae and it was found that both
the typea of flowers are distributed, almost in equal proportion. Similar phenomenon was
also observed in the silk cotton tree (Salmalia malabaricum) and 33,688 flowers were examined
from three treea of this species.

8. Study on Root Pressure (T. A. Davia, P22): Work was continued on two
more palm species and five other monacotyledonous speoies, and all of them showed positive
root p while their negative p were istently emall. Further success in olonal
tion in the inoluding two suckers from one seedling, has beon achieved.

12.3. Socrorooy
L. BStudies on Rural Integration and the Process of Urbanisalion : The objeoti
of this study is to obtain some primary inf i lating to different integrational forces
that are working in the day-to-day life end living of rural folk. For this purpose, 18 villages
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from all those falling within a walking distance of 10 miles from Giridih town in Hazaribagh,
Bihsr, were sclected at random on the basis of relevant sociological considerations. Infor-
mation on lovols of integration of local inhabitants was collected, among others, through the
‘life-oycle’ method in Social Anthropology. The first round of survey of these villages is
alroady ploted and preliminary ta work i8 in progress. A paper based on the

findinga to date is being prepared for publication.
2. Urbanization of Villages around Giridih Township : This study, reported earlier,

is in prog The investig have d all the villages within 10 miles of Giridih town,
At p they are investigating the villages falling betwecn 1020 miles radial distance from
that town.

3. Caste az a Faclor in Rural B : Ani igation was carried out in this

respect in six villages sampled as random as well aa one village selected purposively from
the 120 inhabited villages falling within a radial distance of 5 miles from Giridih town. In
the light of the analysia of data collected from 1318 households inhabiting the largest three
of these 7 villages (and covering 10 per cent of the total in the circle of 5.mile radius from
Giridih town), a paper was prepared and read at the Tagore Centenary Seminar on
‘Human Factor in the Growth of Rural Economy’. held at Visva-Bharati, Santiniketan.

4. Enguiry inlo Cohort-children Composition of Family Unils : The enquiry was
made to get bench-mark data on variations in the cohort-children ratio between different
types of family organization and within different cultural groups. For thia purpose, a survey
was conducted in the town of Giridih in Bibar, and data already available from Calcutta and
other places in West Bengal werc made use of. A working paper was prepared in the light
of the analysis of the above data which may be useful for } hing an action p
for family planning research.

5. Survey of the Toto fumilies: A pilot survey of the Toto femilies inbabiting
the village of Totopara in Jalpaiguri district was completed. Its main objective was to col-
lect some basio data on the social and economic stratification of the Totos which would be
useful for the formulation of hypotheses for future studies concerning this ‘closed group’
comprising only 85 families.

8. Changes in Family Structure-Urban|Rural in West Bengal : The first phase of
wark on the above scheme, sponsored by the Research Programme Committee of the Plan-
ning Commission, Government of India, was completed. On the basis of the data collected
from 3628 family-units and 736 single moember units in the rural and urban areas of Wesat
Bengal, an introductory report dealing with sampling mothod, coverage, precision, ete.,
has been submitted. Subsequent reports are being p d. A longitudinal lysis of

P

avsilable data has also been undertaken.

7. Study of Family Siructures of Displaced Persons from Pakisian to West Bengal :
Work is in progress with respect to 17,436 households surveyed by the Indian Statistical
Institute in 1948.

8. Structural Analysia of the Growth of Durgapur Townships: A draft report waa
prepared on the basis of survey data. Further analysis on the social and settlement problems
of the ‘Refugee Groups' working in the townships is in progress.

Research workers have also been entrusted with pilot atudies on different aspeota of
social life in the areas under study, which are likely to result in the formulation of research
schemen at & future date.

81



INDIAN SBTATISTICAL INSTITUTE
1.2.4. DaMOGRAPHY

Follow-up Study of In-patients in Malernity Wards (827): About 500 women
who were delivered at the maternity wards were followed up for stndying (i) infant health
conditions in terms of morbidity, mortality and develop t and their iation with factors
like birth-weight, social status, housing condition, ete., and (ii) tho association between the
post-natal complications and the oonditions during ante-natal and labour periods.

1.8.5. RsaroNaL Survey

The Regional Survey Unit was ongaged in studies relating to regional approach
to planning problems at macro-regional (South Indis) and national levels. The first phase
of the work on South India relating to the studies on regional patterns of distribution of natural,
agricultural and human resources and regional variations in economic development has been
completed. The Unit also conducted some theoretical and applied studies oriented to plan-
ning and tried to test the concept of ‘vore’ area in orop planning, the concept of a region and
the type of region suitable for planning, the concept of regional hierarchy and its implica-
tions as applied to urban studies in Mysore State, measuroment of index of concentration of
resources and eritoria in the delimitation of under-developed areas. These studies will
provide a basis for the preparation of long-terma regional sectoral plans for South India. A
detailed programme of work is being drawn up in Itation with

During the course of the year, the workers of the Unit prepared a series of notes
indicating the lines of work which facilitate the preparation of perspeative plan for India as
s whole and its sub-regions.

Basged on a study of the distribution of natural and agricultural
framework of regions for planning has been prepared to facilitate the regional hrenkdown
of national targets and estimates and to set up regional norms of development taking into
oonsideration the region’s intrinsic ditions and potentialities for development. Deve-
lopments in irrigation, power and industries are being mapped to study the spatial patterns
of development.

Six Soviet scientists were invited to collaborate in the studies relating to regionali-
sation for planning and the workers of the Unit are now studying their reports on economio
regionslisation in the U.8.8.R. and the role of natural regions in economio development with
a view to formulate the concept of & planning region suiteble for Indian conditions.

A stndy has been undertaken with the aim of building up & frame-work for
long-range policy of regional allocation of resources and of transportation, on the basia
of the current and planned pattern of development.

1.2.6. PSYOHOMETRY

1. (Chatterjee, B and Mukherjes, Manjula, 833): In view of the importance of
the stability of d in a guid itustion, this etudy was undertaken for
inveatigating the stability of measured mwrest. under the influence of training impsrted
and the passage of time. The Kuder Preference Reoord (Vocational) and a Non-Verbal
Interest Inventory (CPR-1158) was administered to a group of freshmen. After one year,
when these students were in second year of their training, the testing was repeated. Correla-
tions between the initial and the final soores for the different fields of intarest rangod batween
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.35 to .74 for the KPR and from .24 to .88 for the CPR. Generally speaking it could be said
that stability is quite high in those fields which are directly ted with tho training during
the intorvening period.

2. (Chatterji. 8. and Mukhorjee, Manjula, $34): This study investigated the rola-
tion botweon the scores obtained on the Kuder Prefercnce Record (Vocational and & Non-
Verbal Interest Inventory) develuped in the Unit. The product moment correlation between
the comparable scales ranged form .21 to .73. In short it might bo sufficient to say that
mainly thesc are tho two fnct.ors operating in determining the observed relationships between

tho two inatr ta: a) the diagnostic signifi and hence the resulting cluster of the KPR
itoms might be different here in India, b) difficulty of expressing several types of behaviours
as expresscd through the KPR items, through tho n rbal medi

3. (Mukherjeo, Manjula, S35) : The object of this investigntion was to test whether
previous oxperience of a similar test had any offeot on the scores of the test taken afterwards.
The scores of these pairs of tests conducted over three diffcrent groups of persons were ana-
lysed. It was found, in all tho threc samplos studied, that practico had some effect on
teat scores and this effeot was significant statistically.

1.2.7. Froop RESEARCH

The Flood Researoh Unit was cngaged during the period 1981-82 in the work
entrusted with the Institute by the Metropolitan Water Supply and Drainage Board, Govern-
ment of West Bengal. The following studies were taken up :

i) 'Regeneration’ Study : A similar study was made by the Unit last year. While
the previous study was based on the analysis of daily discharge records. the present one is
more difficult beeause of the availability of only daily river level records and a few dizcharge
observations. The available data relate to the months January to April of the years 1949
to 1860, both years inclusive.

The study requires firatly catimation of daily discharges and then estimation of the
regeneration values. For the former estimation, the knowledge of regression of ‘discharge’
on ‘river level’ is essential. Two types of regression have been tried for cach year and
based on each regression model, estimates of daily discharge values at both sites havo also
been obtained. The way how the ‘regeneration’ values vary with the river-Jevel at the
upstream site, i8 now being studied.

i) Trend in the capucily of the navigable sea-route of the river : This stuwdy aims
at loeating the gradually «ctoriorating sections of the river Hooghly. The available data are
the 21 years' river cross-section records observed at successive distance of 1000 fect
starting from Cossipove, during tho lnst three and a half deeades. Both pre-freshet’
and ‘poat-freshet’ cruss-seotion records woro analysed to dotermine tho tromd.

iii) Unit Hydroyraph (Ajoy) : The problom was first taken up in 1060-81 to dovo.
lop a procedure for the estimation of daily run-off at a suitablo site on the river. from a know-
ledge of the rainfall over its catchment, upstream of the site. Accordingly. analysis was
first started with the available discharge observations at Natunhat.

All the major 18569 and 1980 storm-rainfall and corresponding run-off data were
analysed to estimate tho ‘rainfall’—'run-off” rolationship on the knowledge of which wo could
further proceed to build up the ‘Unit hydrograph’. Owing to glaring inconsistoncios i tho
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values of the ‘run-off fraction' for individual storms, all efforts proved abortive. Thia
failure ia thought to be due to the following reasons :

a) The river 'Ajoy’ is joined by another stream 'Kunoor' at a point upstrcam of
Natunhat, thus affecting the discharge at Natunhat. No information on 'Kuncor' discharge
is available.

b) Spilling of the river over its banks after heavy rainfall.

However, an alternative upstream site has been chosen at ‘Jamtara' and the study
is being continued on the same lines using the information available on the river discharge
there.

iv) Salinily of the River Hooghly: Seventeen years’ records (1844-60) of salinity

Nocted

were 80T and 'y charts were made.

v) Awerage Daily Rainfall over 'Ajoy’ Caichment: Sixtynine years' daily rainfall
recorded during the monsoon months at the rain-gauge sites in the ‘Ajoy’ catchment wero
collested, scrutinized and daily average rainfall over the said region was computed.

1.2.8. BIoLOGY AND BIOOHEMISTRY

1. R. L. Brahmachary (P21) found by using the technique of chromatography that
the earthworms do not enrich the soil by amino nitrogen. This supports a part of the famous
recent findings by Barley and Jennings in Australia.

2. R. L. Brahmachary (S18) also studied the evolution of frec amino-acid pattern
from the egg stage onwards. Apart from supplying information on descriptive chemical
embryology, the investigation also points out certain interesting features of gene-determined
biochemical individuality.

PLANNING DIVISION
A. Work ¥ DpLuI

Growth Models for the Long-range Development of the Economy : The programme of

work consists of working out the structure of the economy, as it is expeoted to bein 1975-76,
in terms of the structure of production, income distribution, national account flows and
capital formation, ete. The first part of the work, which consisted of the production struc-
ture, has already been completed. The problem has been set as fullows : what should be
the production structure if certain broad macro-cconomic targets are to be reslized by
1975-76. The target is set in relation to a certain minimum level of living to be provided to
the poorest eection of the people. From this is worked out the minimum level of overall
i Certain tionsare nlso made about the rate of savings, gross investment,

government consumption, imports and exports.

The work consisted of four stages. Firstly, the pattern of consumer demand in
1976-76 was caloulated and two alternative approaches wero adopted. One alternative
considers the pattern as it would be if the consumption habits of the consumers remained
unchanged. The other alternative considors the demand pattern that would arise after
steps were taken to bring about certain rational changes in tho existing ption habits.

The export pattern has beon projeoted on the basis of the boat information and/or judgenient
regarding the possibilities of expanding exports. On the basis of the pattern of consumption

64




THIRTIETH ANNUAL REPORT: 1961-62

of households, exports and imports, capital formation and government exponditure, the
entire production atructure and the input-output structure has boen calculatod by solving
a set of equations involving tho tochnological co-efficionts, characterising the different soctors.
Having obtained the levels of output and inputs in each sector finally, the value added by
sectors has bon caloulated.

Changing Struclure of the National Economy: The report on the Structure of the
Indian Economy, 1053-54, completed during tho year, is ready for publication. A pilot
Inter-industry Model on the Growth of the Indian Economy was undertaken in collaboration
with Messrs. R. 8. Eckaus, Por Sovaldsun and N. Andreatta. In a closed multi-sectural
frame-work, employment and incomo relationships are tagged on to different patterns of
consunuption bohaviour at different lovels of income. The investment demands are studied
in & mutually inter aystem d ding on the in levols of activitics. Pro-
duction targets will be solved subject to tho consistoncy and balance relations in a dynamie
equilibrium proeess. The collection of the data for the model has almost been completed and
the solution of the system will be carried out with the help of electronic computors.

Cost-benefit Studies : The cost-benefit analysis was applied to & number of project
reports on the manufacture of phosphorus, diesel | ives, alloy stecl otc. The work
was done in collaboration with the Perspective Planning Division of the Planning Comnission.

Price Policy : The studies rolating to price policy aim at discovering, at theorctical
and empirical levels, the rational principles which should govern the tlotermination of prices
for some of the major industries. Work has been conipletod on railways, irrigation, and clec-
tricity. The study on railways was carried out in collaboration with Dr. Louis Lefeber
and on electricity in collaboration with Professor A. Harberger and Professor N. Andreatta.
Another research project on the price policy for coal is in hand.

Foreign Trade Problems from long-range poind of view : Export projections which
can be used in a perapective plan for 1075 are being worked out for the major commadities.
An attempt is also being made to study the trends in foreign trade in major areas of the world
and its implications for the foreign trade of India. A survey to quantify the benefits received
by exporters under the various export promotion schemes is also being conducted. The
relationship between henefits and quantitative restrictions are being analysed.

Problem of Effective Utlilization of Manpower : The Unit collaborated closely with
tho Perspective Planning Division of tho Planning Commission in tho preparation of tho
studies on manpower. Dr. Chao Kuo-chun's study on *‘Utilization of Rural Manpower”,
completed during the year, is expected to bo published.

Plan for Educational Development : A comprehensive study which is in hand sims
at elaborating a 15-year plan of educational development related closely to the nceds of the
growing economy. It will covor education at all levels from the primary to tho university

stage, requi of school teacl ist to stud current and investment ex-
penditures, educational levels of the labour force and other related aspeots.

Economics of Scale and Locution : A study was begun on the oconomics of scale and
location, the aluminium industry in India, being the first industry taken up for the study.

Techno-economic Co-efficients : A study was comploted on the dotailed requirements
of material input per unit of output of manufacturing industries. Tho information obtained
from this study is valuable not only for inter-industry atudies but also for an assessment of
the import requi ts of the developing y.

68




INDIAN STATISTICAL INSTITUTE

Planning Experience of other Couniries : There are two ways ln whmh the planning
experience in other countries is being studied (a) by dying the thods and
data of other countries as available in documents recoived from time to tunn through arrange-
ments made by the Institute with other countries (the Unit has its own translatora to translate
and summarise documents as required); and (b) to invite exports from othor countries to
write and lecture on experi of planning and i in other

Under the first category, a number of books and articles in Russian and Polish
languages were translated into English. Under the second category may be mentioned the
leotures of (1) Dr. V. M. Kollontai (USSR) on Some Problecms of Planning in the Soviet Union
(2) Dr. Kiyoshi Kojima (Japan) on Tho Pattern of Triangular Trade between Japan, USA
and South Asia (3) Professor I. V. Komar and Professor K. M. Popov {USSR) on Economic
Regionalisation Principles and Methods (4) Dr. A. T. A. Learmonth (UK) on From Regional
Survey to Regional Planning and (5) Professor A. M. Riabchikov and Dr. V. A. Nikolaev
(USSR) on the Role of Natural Regionalisation in Economiec Developmont.

Other Sludies : In a study on the estimation of the current comswmer demand,
& preliminary estimate was made of the total consumption expenditure during 1957-58 to
1960-61. In another study, an attempt was made to define the concept of non-mounetized
investment. A bibliography with brief notes on the work doue on consumption studies in
India was also prepared. A simple macro-economic cxcercise on savings and efficiency
of investments for a 16-year planning model for India is in hand.

B

B. Work N CaLouTra

Studies on Consumer Behaviour : Elasticities of expenditure on 48 selected
items were estimated from NSS 10th round data, for both the urban and the rural sectors of
India. Theso estimates were utilized for estimating the i in d d during the Third

Five Year Plan.

Analysis of variance of sub-sample estimates showed that expenditure elasticities
for different commodities were more or less constant over NSS rounds.

‘Quality elasticities’ were puted for selected ditica on the basis of NSS
data. Quality preferences were found to be stronger in the urban than in rural areas.
The caloulations were done by using concentration curves and also directly by regression
methods.

The inal propensity to in India was estimated by using different econo-
metric methods. The most plausible eatimate came out as 0.81, and was confirmed by the
estimate given later by the NCAER. Data collected in a pilot enquiry in Baranagar was
also analysed to study the marginal effect of inoreased income on consumer expenditure.

The pattern of consumer expenditure in Indie depends on the degree of urbanization
in addition to the per capita household expenditure. This was observed from the 2nd to
7th Round data of the NSS relating to the ption pattern in villages and towns of
various sizes.

Studies on Income and Allied Distribulions : For the use of the Committeo on tha
Distribution of Income and Wealth, set up by the Government of India, a study of the changes
in income distribution was made on the basia of material availabloe from the second to the
fourteenth rounds of the NSS. It was found that, broadly speaking, the inequality in the
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ion of i ined tant during the period covered in both the rural and
urban.sectors. A paper on the availability of N8S data for studies on levela of living was
also prepared for use of this Committee.

Professor R. 8. G. Rutherford, s viating ist from Australis, stadiod the
possible errors involved in using distribution of inocore per capita to measure income per
earner. Tbeeﬁaohdmnsumnlnginehefnmﬂyﬁncﬁnmwnnhnthdhd.

When the consumer price index i {or d tonl with total
mmmmmmmatmtpﬂm-hongmm(mh)
inoquality than the ponding price di 4 Similar results were proved

for spocific concentration curves also. Tho differemce, howsver, ssemed to be of little
significance.

Somaenlhrworkondmvmgdhtdbuﬂouo(hmhounbyduehmofpemul
income was revised, and imp timates were prepared for the yoars 1052-53, 53-54
and 58-57. ThueuhmmbuadonNSSdmdbnﬁnmofhomhddupandﬁumlnd
the RBI estimates of personal savings. These distributions were also used for studying the
ohanges In equality oocwrring during 1882.57.

An alternative msthod of obtaining size distributions of p 1 insome from given
distributions of consumer expenditore was studied and llustrated in sucther paper.

Lognormality of the N8S distribution of persons by per capits monthly expenditure

was studied and blished by graphical methods. The adequacy of this fit was later exs-
mined by vigorous mothods, and the fit was found to be remarkably good.
Analysis of variance of sub-sample estimates of logr \ ters showed no

np!ﬂuntndnoﬂmhhmnﬂtyofeommupmh&mmd&nrmduubmlndh
between the 8th and the 14th Rounds of the NBS.

National Income and related fields : Ap-rtqu‘ﬂSMRoudMonhomhoM
utdowumlyudlngubdnuﬂﬁomuwpoinzoimof tional inoome
P g Mmdgmsuha‘ddedmuumnhdbytywof
trading establish ¢ts. By ing NSS and other dats, the contribution of the trade
seotor to nationsl i was estimated at Ra. 1,173 orore for the yoar 1965-58 as againat
the ding official estimat ofR-.l.salm

An eetimate of national | rigi g from rural transport enterprise in India
mlm-uwupmpundﬁomthnmwthkmd ial an housohold (ransport activiti
Some interesting information about different forms of transport was also obtained from
the study.

A sample survey was conduoted in September-Ootober 1089 to enquire into the earn-
Mﬁomdomuﬂonrduinmdtyoﬂ“ tta. The findings were di d in & detailed
report dealing with some gy I oh begides ings, of the d ! ploy
in Caloutta.

Miscell: studias on g mg : The ratio of raw material inventory-bolding to
manthlymugo(uwﬂuthnmmth'lmpplyofﬂnhhodgoodl)hmﬂlymmhhmm

industries than in parable industries in the UBA. The corresponding ratics of
hvmhryhmudvﬂmuddsdmnhmuohhlghuhm Thess were revealed in s

ive study of i 'y holdings in India and the USA covering most of the indus-
hhhdudedmhhﬂm&mofmnnﬁotm
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The localization of and the productivity in some major Indisn industries formed the
subject of another study. Some nw meuum of localization were used for this purpoes.

Estimatea of marginal ocapital-output ratics were obtained for some important
manufacturing industries on the basis of time.series data for 1948-58; for the manufacturing
soctor a8 & whole, a cross-sectioh study was also possible. The ostimates were based on
simple econometrio modals.

In another study, s a ing to the ian set-up in Indis was demonstrated
by statistical methods. It was shown thn the progress of structural preconditions of deve-
ment had not been panied by & ponding fruition of the technical p ia in the
agrarian set-up.

A study was mads to assess, on the basis of scientific standards and prevailing prices,
costs of mai and milk production of animals with body weights ranging from
300 to 1200 [bs., and having different milk-yields (annual) from 1000 to 2400 Ibs. In another
study, the size and composition of India's cattle population were ined in relation to
the supply of milk and of work animals.

Linkage coefficient for 32 sectors of the Indian economy were calculated from the
input-output table for India (1953-54). The usefulness of these ooofficients was discussed
and some international comparisons made.

The impact of growth of population on fc develop of India was studied
in another paper.

A comparative study was made of the changes during 1951-57 in oivil police strength
and in the number of erimes in the different districts of West Bongal.

Other Economeiric Work : Some attempts were mads to build an aggregative
eoonometric model for the Indian economy during 1948-56. Only two sectors were distin-
guished, viz., household and enterprise, and apart from a production function, the s
function and the labour demand equations were tho only equations in the model, all other
equations being mere identitios. Evenso,and in spite of the deficiencies of tho atatistical
series employed, the model threw considerable light on the effects of various factors on
the economy.

A tric method of comparing the regressions in two populations, based on
the P of “interval-regression”, was studied both theoretically and through modsl
sampling experimenta.

A test for the mean of a diserete linear stoohastio p was p d sod studied
in another paper.

NATIONAL SAMPLE SURVEY
Fractile Graphical Analysis : Mabalanobis's toohnique of fractile graphical analysis

was applied to NS8 ption data on'an extensivo scale. The results of this analysis were
d by Profe P. 0. Mahalanobis in a paper, ‘A Preliminary Note on the Consump-
ﬁonafcareahlnlmlh at the International Statistical Conf at Paris in 1961.
Sampling Studies : Unbissed enﬁmtonmlnmpledmgnluvolofn been esti-
mnadontnlpnonhnhmdnotonn,‘ tio g techniq M. N. Murthy
d ped a technique of g ti biased estimat fortheolulol'ponmten whioh
can be expressed as & sum ofdnglo vnlnsdntfnnonomduﬂnedovouolnlol'uu belonging
to a finite population. He has also studied a technique for biasedly (or almost

bissedly) p trio fanotions whish can be exp d aa non-linear functions of parameters
(]
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belonging to the class considered above. Thhteohnlquooonﬂmhﬁ:ﬂngzhe bluoftl:e

sstimator by using estimatea based on interp ting sub ples, and in g the
estimator for its bias. Ho has alss introd ‘-nw thod of estimation which mybe
oalled “the product method’. If y and g are unbissed estimators of population totals y
and g of the variate undsr consideration and of the supp tary variats, peotively,
mpmdwuﬁmzorhafmfom"f. Ho showed that this osti is more efficient

than tho unbiased cetimator ¥ in largs semples provided Pz, y)—4 ‘E where Bz end by
are the relative standard errors of the estimators g and y, respectively, and P is the
correlation coofficient between 2 and y.

Recent devel ts in the methodology of pling from Bnite populations were
reviewed by M. N. Murthy, who d (f) general techniquea for improving estimators,
(i)varying probability pling, (ili) method of ratio estimation, (iv) opti “stratification

and (v) theory of survey numbers. He gave a comprohensive treatment of the theory of
errors in censuses and surveys incorporating the work of provious writers on the subjeot.

M. N. Morthy has idered the question of d ining the sample sizo in such o
way as to ensure a given probability for the confid interval at a apecified level of confi-
dence to be Jess than a specified valus when tho varisnco is estimated on the basia of inter-
penetrating subsample estimates. A specimen table has been prepared, giving the sample
sizes for different specified situations.

a. Puthmnthy and J. Sethuraman have given & mathematicsl snalysis of the

thod of jons over fixed intervals, designated here as Fixod Interval

Analysis. HAnyuymytohcmu]tohnebeen blished under no ption on ths parent
population. One of theee results states that in large samples, the straia means (the stnh
being formed after the sample haa been drawn) are independentl lly disteit

G. Parthaserathy has proposed a eriterion for fixing the praporhon of common units
to be retsined for the sscond period to the tatal sample size for & survey conducted in two
successive periods of time when the rato of change, as also the total value, are to be estimated.
Aocoording to this criterion the proportion ia to be fixed as to have the eame efficiency for the
estimates of the two parametars. It is seen that generally the optimum proportion is near
about half, provided the rate of changs is small.

G. Parthasarathy haa developed three criteria for d ining a
inthaoneofsmshﬂedtwomgeduignwhonthsnnmberofunitswbenleuudsnhoﬁmt
stage ia ixed. Under criterion one, the Itiplier is chosen 8o that the required

precision {s attained, while under uriterion two the expested value of the cost is equated to
thedumdvslnn,inmwnmthmthomunlqummdthaouttoﬁhodaumdvnluo
is minimised. It is shown that the Itiplier and the vari under two
are Jess than those under oriterion three.

For the stratified two-stage sampling design where ths units are selected with equal
probabﬂitystboththuhgeundudnglanmwpﬂuhdednd G. Parthasarathy has suggested
& modified sampli y the vari in the ber of second stage units to
be sampled is dmuad

Fraciile Graphical and ather Analyaie of N8S Consumphion Dala: The following
atudies were taksn up under the research project during 1961-62 : 1. Distribution of persons
oonsuming selected items by fractile groups from NBS data; 2. Estimates of per oapita oon-
sumer expenditnrs by fractile groups by interpolation of NSS data; 8. Construction of National
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Expenditure series over the years from NES data on consumsr expenditure; snd 4. Quanti-
tative cstimates of consumption of cereals over the years from MBS data.

The data on inal spendi llsoted during the pilot study on employment

ducted in B: gar in D b lou,wmuulyudbyRKEom It apposred thst
there was an under.rating of the important necessities of Life, like food and olothing. At
the other end of the scale there was also scen an sxaggeration of expenditure on capital goods,
and on savinge.

Population Studies : Studiee on non-sarmpling errors and bisses (inoluding recall
Ispeo) bas been studied in 8 paper on the basis of NES date of two consesutive rounds. In-
formation on vital events ooourring in the ssme calendar period was collested in the fourtesnth
and fifteenth rounds in the same set of villages, and vital rates thus obtaimed were comparod
to evaluate the extent of recall lapee.

R. K. Bom has proposed s new approximation o tha true infant mortality rate.
The condition under which this gives better spproximation is the constaney of the ratio of
the number of infant deaths in the next oalendar year to that in the same calendar yoar as
that of birth, On the eriteria of 1. number of olosest values, 2. average deviation and 3. root
mean square deviation, this gave better approximation than the other available approxima-
tions when applied to the Swedish data of 1014-45.

Detailed studies on age-specific fertility rates, age speoific mortality rates, by sex,
infant mortality by sex, snd age-sex composition of rural population were made on the basis
of NSS fourteenth round (July 1958-July 1950) date and the results were presented in a report.
In rursl Indis, the general fertility rate was slmost negligible in the ages 10-14, but began
to rise rapidly in the age group 15-19 to attain the maximum in the age-group 20-24 (263.8
per 1000 females), to dscline slowly in the age-group 25-39 and to record s shaip fall in the
age-group 40-44 and finally to became negligible beyand the age of 45. The mortality pattern
over the ages was found to be eimilsr for males and females, Femalo mortality was higher
than that of the males over the age range 15-34. Abridged lifo tables have been prepared
by A. K. De and R. K. Som on the basis of the above data: the expectation of lifo at; birth
in rursl Indis during 1057.58 has besn estimated at 46 years.

Crop-outting Ezperiments : The methodological studies condnoted in the previ
year under the suspices of the Contral Statistical Organization in s group of villages in
Rajesthan and Bihar, to test the differences in the estimates of crop yields by the use of
rectangular cuts of sire 33’ X 16}’ and ciroular cuta of 4’ radius, respectively, were also conti-

nued in the current year. The Tusi hed by experi in the previous year,
namely, that, under adequate supervision, the rates from the two types of outs were not signi-
ficantly different, was further gthened by the experi in the year.

Other Siudies: D. K. Dutta Majumdar made a study of the estimates of increase in
demand for servioes and specified miscellansona items during the Third and Fourth Plan
periads, based on NSS tenth round date. Tho estimates of aggrogate and per oapita demands
have been worked out, as also percentage inoreases. Ho also werked out, in another study,
elmioiﬂuformmh.ud.ngﬁmﬁla variate data (Mahalanobis, 1058), based on NBS thirteenth
round dsts. Ho projected the p tage i h'hoperuplhomumpﬂonofwln
formoeninyeminthpThhdmdPomhl’bn riods, by two indopend
ing samples (IPNB). Thumh(ohldammdformuhhthmymwudlopmuM
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PART 3: APPENDICES
Appendix 11 Pirst Convocation : 12 February 1962.

Thoe Indian Statistical Institate was gnised aa an institation of national
importance and mpowemlhooonfﬂd.egtuﬂnsuehﬁnl by the Indian Statistioal Inatitate
Aot which was sponsored by Prime Minister Jawaharlal Nohru in the Parliament in December
1959. This Aot cane into operation in April 1060, and the First Convocation was held in the
mango-grove of the Indian Statistioa) Institute on 12 February 1062,

The Prime Minister had eent the following message which was read by 8ri Vishon
Sahay, Seoretary to the Cabinet, Government of India :

“I send my greetings and good wishes to the Indisn Statistical Institute on the
mmumrmdnmmymc b Thoe Institute was declared by
Parli t as ono of natlonal import Longbeforeﬁ:hduhnuon.nbudbyvm
o“hmworkmumodzhnpodﬁonlndmdnedhd ived int
I bave watched its activities from & distance, and sometimes visited lesllodurhsg the Iast
22 years. I have watched its growth under the distinguished guid of Pr Mahala-
nobis with groat interest and pleasare. Ithudwelopodlhlghlhhundnpmtionﬁr
areative work. To us, who are devoted to plauning for the futare growth of Indls, it is of
essentiol importance.

“Statiatical science has grown greatly during recent years and the Indian Statistical
Institute has participsted in and helped in this growth, The pert that this Inatitute has
played in Indis is ons of which we may legitimately be proud. I have every hope that the
Institute will carry on ita work In the future with eficiency and originality, applying it espe-
cially to the conditions in India. To Professor P. C. Mahalanobis specially I send my
congratulations.”

OreNIG oF THE CONVOOATION

In tho al of the President, Profe K. B. Madhava, President of the
Institute, took the ohair. The funotion started with the singing of & Vedic hymn after which
Profi Madh declared the Co ion opea, and read the following message from

8ri Obinteman D. Deshmukh, the President of the Institute, who was out of India at that time.

Mussaox yaox Ser O, D. DeaaMUXE, PRBSIOENT oF THE Iwerrrurs

1 rogrot that on ¢t of the combination of unfi ble ciroumstances 1 am
unable to attend the Convoocation ceremony. Though there was some possibility of my
being able to attend on the date originally fixed, vis., 18 Jaunary, on the date now fixed, 13
February, I shall be out of the country on same work connected with the UNESCO.

"“The oocasion is ons which ought to be » scurce of legitimate pride to everyons con-
mﬁmmmmmammmwmn I% is also an oppor-
tunity for us to bee the whole-h d that we have received from experis
from all over the world in building up the institution, in the shaping of its policies and the
direotion of its operstiona from time to time. Itbhihnlh-dlhlnpehnﬂnlnnlm
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should honour iteelf by confarring Honorary Degrees on soms of the outstanding personalities
from among theee frisnds, sympathisers and supporters of the Institute, and althongh I shall
be absent from the ceremony in the physical sense, I ehall in spirit participate in thas
paying our tribute and showing our gratitude to these very distinguished, eminent and highly
esteemed men.

«The faot that there has recently been a great deal of referense in the prees, some of
it teetifying to anxiety or sohsltnde, in regard to the h of operations and e
ment of the I is perhaps testimony to the imp @ whioh the Inati hes in it
chosen fleld in relation to the pl d national effort for sconomic development. Since all
the facts of the situation are not known to those who have in ell sincerity and with all good-
will been eritical, be they ineide or outside of the Institute, it is only 1 that an mp
might have been created in the ininds of the public tending to cast doubt on the stability of
the institution or the general efficiency of its g or the he i of ite relati
with the Government departments concerned. The fact of the matter is that whatever lapses
have come to notics have been the result largely of misunderstanding and that tially
the situation is sound, althongh it is evident that the 2 t staff of the inatitution is
to be strengthened at ons or two points. The misunderstandings have been removed and the
necessary reotification ia in train, so thiat there need be no more reason to doubt the capacity
of the Institute to fulfll ita academic objectives as well as to deliver goods in regard to certsin
taaks of nationl importance asaigned to it on & contractual basis,

“1 have every hope that the Comn jon will be celebrated in a befitting mauner.”

SPxx0oR BY SEI VISEXU SAHAY, SEORBTARY TO THE OABINBET, GOVERNMENT oF INDIA.

8ri Vishnu Sahay delivered the following speach after he had read the message from
the Prime Minister :

“In bsing the vehiole for this message from the Prime Minister, Mr. Chairman, I hope

you will permit me to exp my own p 1 pl at being p on this i

when the Institute is having its Convocation for conf t of deg for the first time.
My personal pleasure arisos for two one, becanse I am o bor of the Governing
Body and the Council and also b , under the instructions of the Prime Minister, I myself

had somo connection with the drafting and preparation of the Bill which became an Aot of
Parliament and which conferred a unique status on thie Lnstitute.

Some reference was mads in Mr, Deshmukh’s to misund dings and things
of that kind. The relationahip between soience and Adnnnntmtbon. snd soientifio workers and
orthodox administrators is not an sasy one to determine. The coming in of science into the
administrative fiekl is a rantter of comparatively recent growth in this country. The Act
which set up this Institute represonts & new line in defining the relationship bet acientifio
institutions of this kind and goverment. There will ocoasionally be difference of opinion but
t,hn concept Lehind this legialation is one of joint endeavour bet\vesn solentists and the ad.

, & joint end ur in whioh the aut and i d of the one will bo
preserved while the legitimate interest of public administration wﬂl be eafeguarded. ‘There
will be growing pains in a new system of edministration but I am perfectly certain that we
shall justify the faith which the Parliament has put in us.”
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Gauaran or Ep A 28 3Y P. C. Mawazawosm

Profe P .. Mahalsnobis deli ’thafollawln;lpeoohlﬂhtm Oonvocation ;

The Coundil of the Institate desided to mark this oocasion of the first couvooation
of the Indisn Statistical Inititute by the award of the degree of honprary Dootor of Science
to five eminent persons who have mado great contxibutions, each in his own way, to the ad-
vanoement of statistios. It Is o great honour that they have kindly agreed to be asmocistod
with the Institute by acospting thoss dagreas.

Tn addition, the degree of Master of Btatistics would be swarded to seven students
and the degres of Dootor of Philosophy to two stud ou the merit of their advenced

PRy

studies and research. ‘'We wish them all sudocss in lifs and in their professional work.

Reyiew of Bdweationsl Ackivities : Ravly Hislory

Ou this ocossion it would be of interest to review the development of educationsl
activities of the Institute. It wounld be recalled that ot & meeting held In Caleutts on 17
Decemnber 1031, it was decided to establish & dociety for tho advancement of statistics. A
lietlo earlier, during informal discussions, K. B. Madhava had suggestad provision being mude
for training and edueation. ‘This was inotuded In the aimisand objects of the Indian Statistiosl
Institute which was registered a8 » non-profis distributing society ander Act XXI of 1860
in April 1932.

Advaneed atudies-and h in statistics had started much earlier; and &
small group of statistionl workers had gathered, in an jnformal way, in what came to be known
ae the Stetistical Laboratory in the decads before ths formal foundation of the Inatitute
melfwhhhuodtobalouhdm,bubwumf.:paﬁof the Presidency Colloge, Gdnnbh.
A tradition of h with an ord 3 the application of statistical
to practical problsms had been already estsblished. During this period, Harish Chandes
Sinhs snd Subhendu Bekliar Bose had taken » loading part in the research eotivitiss
of the Institute.

Fivet Training Course : July 1032

Ad hoo grants were being recaived from the Gov at this tine for speoial en-
quirics and reports. The first regular grant of Re. 2, 500 per year wae sanctioned for thres
yeans from July 1831 by the Xmperisl (now Indian) Council of Agricultural Rescarch. Be-
sides theoretioal ressarch on the design of experin the p inoluded giving advice
wmwmmmmmmmummmwmm In the couree
of dealing with sah nqulrise, threo ogrioultaral afficers asked for permision to receivs
somo in the Statisti 1 Laborat v, With muoh hesitation, we acvepted them in
July 1032. 'mhuhovmminlngpmgmmmlmbddmutmbzhinyywuugo.
Ons of our oldeat worker, Jitendra Mohan Son Gupts joinod the staff in 1932; and then
came Raj Chandra Boss in April 1033, Samarendra Nath Roy in July 1933, both of whom
are now working in the USA, and K. Raghsvan Nair In 1936. The Goverumsnt of Indis
sanctioned an afinual grent of Re. 5,000 from April 1935 for reseatch and sdvanoed stidies
which made it possible to expend the training programme to some sxtent.

8
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External Examinations in Statiskics : 1938
Apart from the individual training mentioned above, the Inatitute had also taken

early action in jon with the training and ination of technical | at various
levels. In 1985, the Institute had set up ‘& committes to review the lllwly future domand for
statisticians in Indis and the need of lishi gnized technical qualificati On
the dations of this C i various examinations were started in 19838 for the
award of certificates of proficiency in oompuhtlon. field survey, machine tabulation, ote.,

and also for the award of dipl in ically at the uni y level. Up to

the end of 1861, 11,572 undld.lus had appured in these mmmluonl and 3,539
had passed.
First Professional Courses : 1939

Between July 1832 and July 1930 more then 150 officers from govornment depart-
ments, univorsities and sclentific institutions camo to the Institute for individual training
and studies. As the demand was increasing steadily it was decided to start in 1030 an
organized profeasional course for one year which was thrown open to persons who had
slready taken their master’'s degree.

Anoth ion of the training prog took place a little later, on the intia-
tive of the Imlltulo, with the opening of polt-gudnuu olasses leading to the M.A. and M.8e.
degrees in statistics in the Cal Uni y in 1841. For about five years the entire work
of this new department used to be done by the staff bers of the Statistical Laboratory
and the Indian Statistical Institute; and the university department was located in tho room
occupied by the Institute in the Presidency College in Caloutta. C. R. Rao had joined the
one-year training olass in the Institute in early 1941, and was also among the first batch
of students who joined the post-graduste M.So. course in statistics of the Caleutta University
in August 1841,

International Stalistical Education Centre (I18EC) : August 1950

In 1950, the Institute again took the initiative in starting, with the support of the
UNESCO and the active cooperation of the I ional Statistical Ineti the Interna-
tional Statistical Edncation Centre which has been maintained since then with tho support
of the Government of Indis mainly for students from the Asian countries. In eleven years
sincs it inoeption, over 400 students from tries have attended the
given In this centre.

In the Institute iteelf a two-year course was started in 1851, which was restrioted
to parsons who hod slready taken the master’s degroe in statistics or in some associated
subject. About twenty-five nudenlamedlo be admitted at that time, and the mhing stafl
of eighteen were also heavily engaged in both theoretical and applied }

1939 and 1089, about 550 studsats attended the whole-time professional in
the Institute.

Technical Training
The I.nmtuw had .ll) started long ago training olasses for junior technical porsonnel
( t eto.) and has been conducting, for somo consider-

sble thno svsm.ng courses in smtllﬁu at a higher level in Caloutta, Delhi, Bombay and Madras.
In addition to the regular whole-time students, the Researoh and Training Sohool is at present

T4




THIRTIETH ANNUAL REPORT : 1961-62

offering twlsve part-time, eveilag and special training courses to nearly 400 students in dif-
feronid parts of Indis. Also, n(ooddnlnfkdnln;hudmylbwnglm and is still being
given, in the form of apprenticeship and short i in technloal subjects outside
the Rescarch and Training 8chool, for example, in the Nationsl S8ample Burvey, in Statistical
QunthOmhvl,lnlhoOompuhrDMdnn.m Up to 1061, mlmnghndb-englwnwmr

3,500 p in arg and to over 2,500 p in The
ducstional and training resp "ihﬁuofﬂwluﬁhulunbmhhm qnihln-p.
Bmphasis on Project Work

80 far I have spoken about the ednoatiooal activities of the Institute. I should also

ofﬂu' i the Btatistioal Lab 'y was b irics and proj moatly
4 & ts and donal nbul'mmprhmﬂrm. A big achems was
mmdinlmﬁo ', li hods for eetd ting the of the juts crop in

Bengal. Thhnrnyvuoxundad very socn to all important crops in the two provinces of
(undivided) Bengal and Bibar covering & total ares of neazly 150,000 square miles. Various
other projects were also being taken up at that tims. Some of the most important were
in connexivn with the control of floods in Bengal, Bitar snd Orissa, Oue report on rainfall
and flood had pointed out in 1831 the possibility of building dams in the Ocissa river system
to hold up water for purposes of Bood oontrol and also to use the same water to gonerste
eleotrioal power. This proposal was implemented after  long time in the Hirakud hydro-
electric project which came into operation twentyfive years later. There was also & steady
expsndonofhrgo—wslanmplemrwyl. The National Bample Survey was started in 1950

with & prog ion every year on the growth of population, produc-
tion offoodmp-.lnvslofhvhg industrial produotion, omploymantundvnnaulother
soci: is oanditions ing the whole of India. The Institute has been i tely

oonnmhdvlththmdﬂnhpmmtmdhnmﬂnmdtodoluryhlga volnmnofpmjeos
work on sample surveys on behalf of the Government.

Integration of Ressarch, Projects, ond Training

1 have been referring to the early history to bring out an important point. Scienti-
fic activitiea in the form of both theoretical and applied h, directed spegially to Indian
probl hed b tablished beforethoodmﬁml prognmmpwushrwd Also,
both th tionl h and appli of istical methods to speoial enquiriea and
projeocts have slways continued to form an important part of the activities of the Institute.
The eduoati and tralning had originally developed, partly as a by-product
ofrmnrohmdprojoobworknndplrﬂylnoldertohﬂnuohnmalmdpro&niondworhm
for the Institute's own activities. In faot, & very high proportion of the Institate etaff at
all levels have always oome from among persons who had received their statistival and techni-
cal traiming in the Institute itaelf. Also, it is worth noting, although the Iastitute could not
award deg the students who comploted the Insti oourse satixfactorily did not usually
find any difffeulty in obtaining muitabl ploy . That is, the training given by the

Institute waa being generally appreciated on its own merite.

Mcumudlwwmwwum

In the profess ttempts wmbomg Mmﬁnmﬂybmonmhmg
th joal statisti in close relation to practi iderable diffioulties
wero, h , being lenced in this 1 The Tnatt hnd&lit ly loted
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d to the professional to p whnhtdl.lmulyukenzhdr master's degreo
usually in mnthunmtuu or statistics, from othor univorsil Although the Ineti had
maintained & very high dard for admissi | h 1 that mnny of tho students,

while possessing ekill in dosling with tho abstract thomnlull purtions of statistical thoory,
had difficulty In using statistical thods in practi Thia was mainly due to & lack of
sufflcient l with the natural sci on the part of tho post.graduste studeata
who were caming to the Institute.

Conferment of Powers {0 Award Degrees and Opening of Undergraduate Clasees : 1080
It was felt that it might bo advisable to admit younger stud at an und d

level and give them opportunities for acquiring sume direst experience of methods of obser-
vation, and oxperi tion in sofonoe. From 1963 various suggestions were
considered for converting the Instituto into some kind of & university, but this did not seem to
be entirely suitable for higher education and treining in an fally technological subjeat
like stotistics. Finally, the Insti A8 em] d to give deg in statistics by a Contral
Act in 1959; and first admission at an undergraduste level started in 1080. The award

of degrees of Master of Statistics (M.Stat.), Ph.D. (in statistics) is starting at this First
Convocation in 1062.

New Type of Technological Institute

Tt is worth pointing out that, becauss of the cloae integration of research, project work
and teaching the Institute had been obliged from the very beginning to develop cducationsl
and training programmesa which deviated iderably from pted models for teaching
statistios in universities not only in India bat also in the advanced countries of the world.
This crested great difficulties. For example, in 1945 when the Government of India wanted
to develop the Insti as a higher educational institution it was propossd by the Govera-
meot that the London Schnol of Economics should be accepted as & inodel and it was serioualy
suggested that there was scarcely any need for practical classes or of any involvement in pro-
ject work. Similar difficultios still have to be faced in giving expression to our ideas of a now
type of technological inatitute,

The Dual Character of Stalistics

The difficulties which were being experienced in developing an d
of ed ion and training in statistics wero ducin s goodmmnn.toﬂwdnllolmmwrof
statistics, It requi ing that statistics has two aapcots, one which Is utilitarian or

economio and the other whleh is soientific, mathematical and logical,

The utilitarian or economic phase of statistics had its origin in time immeamorial,
in the collection of inf i lating to social and economie conditions of a country to help
in making administrative and polioy decisions. The English word “statistics™ is connected
with stateoraft, the business of the State or of Gov t or Admini i In Indie
8nd in other countrics, during periods of sociel and economic growth, there has also been
a rapid advanco of statistios.

‘The cancept of random events came much later, in connoxion with games of chance,
the theory of probability wes developed at the timo of omorgenco of modorn scionos in
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the h and toonth ies.® This had a motivation which was both eoo-
nomio (in estimating the clianve of winning a stake or & gams) and mathematical or logieal.
This dual aspect of statistics led to a dichotomy in tesching and h in statisti
one part being usually associated with economios and ﬂw othor put with mathematics. This
has had some unfortunate The pt to teach statistios as & hranoh of
pure mathematics has led to ltntile exercises in abatract theorems without any relation to
the real world.

Statistics as a New Technology

The fact s that istios is d ially with the world of reality rather
than with the world of abstract mathematios. All natursal and mhl sciences (whethor
pure or applied) are based on obeervations, ts, and exp {H where
feazible. Also, all such sets of observations, and experi 1 resuits are,
in prinoiple, a ‘sample of the universe’ to which they belong. Al generalisations based on
observations, and experi ion, that is, all inductive infe in acience
must be, in principle, identified with or involve mtlahc-l inforenoe Thuc is also a
tendency or at lcast an attempt to make decisi in technology, engl diol
and in every-day affairs, more and more, on the basis of an objective lppremntion of
relevant facts which, again, involve the cvllection and analysis of data of all kinds, This is
the reason why the use of statistical methodl is qn'eodmg rapidly in all the scicnces—both
mhanl and social, in technology, engi g and madioine, in and industry,
and in busi and admini i

Statistics is thus vory much concerned with devising efficient methods of collection
of facts, obmervations and experimental data of all kinds and of extracting the maximum
amount of information fromn sach data in & valid manner and at & minimum cost. Logie
and mathematics must be used for sinch purposes as tools and as the language of science,

to the fullest possible extont. Mordern statistics is thus intimately ted with mathe-
matics, with ies, and with sci and technology.
The time has come to recognize statistics as a new and practically uni 1 tech:
logyofthe age. In atatisti hing and h must, therefi lnvean’ timat
{ati h ics, and ull the scienoes, natural and social. Teu-hing in
ltatbﬁumultheviewedu thing logus o toaching in d ! lical
i In istios, teaching, h and ,,"‘worklmut thmfore beo]oneLy
integrated.

¢ Although gamoa of chanoe were known snd wore widely provalent in ancient times in Chins,
Indic and other coumiries, it {s importans to note that tho consept of probability did not uriso until 1he
16th and the I7th conturies, that fs, not until the emergence of modern science. This is casy to
undoretand.  Before tho evnergence of ihe modern scientific view of an objective world of phymical
reality, all chance evonlsa would have $o be necesssrily ascribed $0 the whima of gods, damone, or
supornalural forves. After the emergenocs of the acientifio view of un objeotive world of physionl roality,
it become neccesary, both logically and paychologieslly, for the mmen mind to socommodate the
oesurrence of chence events as an integral part of the uniformity of nniure. This could be accomplished
only on the basis of Uw Lheory of probabilily, or rather, se I should prefer to put it, only through a
statistion] view of the world. It evema to me, (hersfors, shat the oonoept of probability or tho
wtatistical view of tho world did arisa at the same 4imo ss the emergence of modem solonos only bevouss
it cuuld not possibly have srisin carliar.
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The Pionesring Bole of the Indian Siatistical Institule
Ten years ago, on the ocossion of the formal opening of the main building of the
Inatitute on 28 Dy ber 1051, 8ic Ronald Fisher had pointed out the pk ing role of the
Institate in this connexion with prophetic vision. I esnnot do betder than reproduce
extrecta fram his speech on that oocoasion.

“During the twenty years of its existence the Indism Statistical Institate has
developed several activities of national, and even to some extsnt, of internetional
fmportance. I$ hse in ssveral aspects the character of

(») ok d socisty d d to the & of national knowledgs in statistical

salence;

(b) & profossional organization extending recognition 0 professional statisticlans
in various employments;

(¢) & commercial non-profit distributing corporation capable of carrying out on
emmhhmpwjechnfﬁot-ﬂndmgmdlulyﬁfum aod Central
Governments, and for

(d)umohhgoenhaﬁupmundspﬂhdmnundmpduhwdpub
graduate levels; and

(e) & publishing house analogous with the university prees of many Westorn
universities.

*It is, I believe, principally of the fourth of th peots that national pl g should
hhmmtnndmhuu,forwﬂhthogmtu&mon.mnoonbyen-,bothofshtnot
th istics, and of its applications in the and ti
ﬁohﬁofmodnmuﬁom,thmhumupnmbefmthnudofeentmtcﬂhneon-
t study of math ical atatistios, and of ite several specific applications. A similar
need, which I believe to be rather olossly analogons,has been felt in Western nations for techno-
logical institutes, in which the most ad: d methnds of applied physics may be studied
conourrently with the facilities offered by modern engl.neeﬂng This dual need haa created
great institutes, of which many examples might bo given, but of which the Massachnsetts
Innﬂtuuof!l‘eehmlogyhtypul which differ in struoture and organization from the tradi-
tional . being partioularly charged with the teak of bridging the gulf whioh separates
wm&mﬂhﬁme&pﬂnmmﬁmmdmwhohmnlunewrkfulndnky
is & duty required of the professors.

'ﬁohlm:yafthelndhnﬂhulﬂedlmﬁmhlhmumhwbmnmvdy
hapd fon t ‘thﬁdﬂmantofmhlhlkmnhﬂmhthooonmﬂy
upnndhgappﬂuﬂmof ioal meth In particular, it has taken the lead in the
uidmlwmmdmmqwdmﬂnmumm potent fact-inding
pooe.mﬂsblnhmndnnldmmﬂnﬁom,whﬂn.ﬂhpnmeﬁmplthuhubwmlnm

of briliant mathematiddans of wurld reputation in tical isth What is most
m&hgbthtthomnﬁmtw&lwod‘huhmmhnﬂyunhdmwmkmumpmjooh,
8o that practitioners in tho applied fields can learn L dbly tho uses of math

lysis, and tho mmmmmmmmmu soeing their dwlou
applied in practice. It s the orgenio unity of theory and practico that bas given the lustitute
ta unique status at the present time,

8
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“In the course of Nativnal*Planning such an institution may be either used or wasted.
Tt will bo wasted if planning consists of & dull conformity to a blue -print of ready-mads and
foreign conception. It can only be used if planning can the aptitude of this sponta-
neous growth aa a national resource peoulhrly fitted to tho current changos of the modern
world. Difficulties of organizations may well require ita segregation in the future into several
econontically sutonomous, yet vlosely-linked organisations, with different specified tasks.
Neverthelcss, an organie unity of personnel should be preserved as the only guarantee of
harmonious development. In this way it can become & model for similar institutions badly
needed by all forward-lool ities.”

8ir Ronald Fisher's speech ten years ago, was prophetic not only because it eaw
what was coming In {uture but also becsuse it pointed the way to future progresa. All the
implications have not ‘vet been fully appreciated. He had not only emphasized the
importance of the Instituto heving many facets of activities but had aleo pointed vut the
neced of future ‘‘segregation intw soveral econvmically autonomous, yet closely-linked
organizations, with differcnt specitied tasks”. At the same time, he had stressed llw need of
preserving an organic unity of personncl as the only g of h I
The logic of events is rapidly moving the Institute in the dircction Indicated by him.

The Educational Policy of the Institule

In the course of its integrated activities and partly as a matter of deliberate policy, the
Institute has steadily persisted in its efforta to develop a type of statistical edusation which
would best serve the needs of India. The aim is to give students the opportunity not only
to acquire ]uxowledge of statistical theory but also to become proficient in the use-of statistical

thods in ic planning, science and technology, and in solving practical problems

of various kinds.

It is intended to adopt a teaching programme with a very broad basc which would
include mul\em-tien. which supplics a common languagoe for science, up to a fairly high level;

th 1 istica and lication of statistical methods in various fields with actual
participation in the collection nnd processing of statistical data; sample eurveys and pruject
work of various kinds; eennomic planning and the nse of statistical iethods in sucial eoi

Itisalsoi ded to give the students adeq PP ities for acquiring exp

of making obscrvations, aad experiments in the natural soi The Insti-
tute has, therefore, adopted a policy of establishing a ber of small h units in diffe.
rent svientific fields. Each such unit should te on i ive h of high quality
on carefully selected themes without any ides, b , of developing into big faculties or

big contres for undertaking extensive programmes of work whioch would require a large staff
or a large financial outlay. The number of workera in each unit should be fairly amall to
ensure fruitful team work.

The Institute should have the freedom to chooss any field of sciency in which such
units wauld be established providod research workers of sufficient ability happen to be avail-
able. The mumber of units wounld be necessarily determined by the lmits of availability of
financial and other resourcos. The greatest importance must, therefore, be given to the
quelity of work with an austere limitation of the volume of work. Also, if the research
leaders in any partioular unit leave the Institute, there should be no ruponnlbllx!.y to continue
it. Thot is, the rosearch units should be ized round P ] and not on the
basis of a selection of subject fields.
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These reescarch unite must have close connexions with statistics and will offar facilities
flestly for the develop amd application of statistical linds, and dly, for the traine
ing of prufcssiona) statisticians in the seleotod subject fokls,

The Inetitute has deliberatoly alopted a pollvy of attracting & amall numbor of
candidates of cxeoptions) abllity and giving them s comuprehonsiva luwkywnd of cxpesiunoe
of aclontifc methoda to supply a couercte basls for professonal fesl and
appliod statisties. The alm uof the Instituto would be fulfilksl if it mwah in turning out
overy year uven a small nomber of greduatos of ability with adequats knowloige of the
theory and application of statietiosl methods whielt now cunstitute s new and must vorsatile
technology of the modern age.

Profe P. C. Mahslanobis then read the following citatiuns for the confe
of Doutor of Sclonce (Aoworis ctnss) as tho degroes were awardad,

Prufessor Satyendranath Bose

Satyentiranath Buec, National Profemsur of Indis, aml Fellow of the Royal Society,
is an eminent thearotical physicist whe introduced a new concept In quantwa statistics which,
with the collaboratien of Albert Einstein, was later dovelopel into @ basic principle of qlunwm
nechanica known as the Bose-Kinstein Isties; and elementary porticles 0 g to
this principle were given the namo ‘hosons’,

In recent years ho has made important contributions to the unifled Avkl theory in
relativity.

Hu has bevn an inapiring tescher andd has helped sucoemive generations of students
with fertile ileas not only in theorctival physios but alsu in chenistsy, biolugy wil uther
Nolences.

He has been taking a leading role In the dissemination of solentific knowledgo through
the medium of his vwn Bongali langnage.

He haa been doeply interestod In cultural develop and Ia lit and musio,
and served fur some time as Upacharya (Vice-Chancellor) of Visva-Bliarati, tho international
unifversity founded by Rabindranath Tegoro.

He has been activoly helping in the work of the Indian Stotistical Institute sinoe its
foundation, and for a considerable time, Immedintely after the war, shuuldered heavy wl-
munistrative responsibilities as the Honorary Beoretary of the Institute.

Sir Ronald Aylmer Fisher

8ir Ronald Aylmer Fisher, Fellow of the Ruyal Bucloty, is the smwst outstonding
persunality of tho prosent age in the fold of statistics.  Ho has lald the foundation of modorn
statistionl theory by his plonecring vontributions to the thuory of cstimativn and cxact
sampling distributions, aud has sappliod most powurful and vorsatile tonls for solentific and
technological rescarch fn tho furn of the statistical design uf oxperl ol tho annlysis
of varianeco.

His gonetical theorivs of ! solootion and inbreeding and his work on the in.
heritance of bluod groupa have opened new flelds of biological menmh

He has Intruduced fducial probability as a fund tal pt in statistioal infe
and in recont yvars has been vigoruualy exploring the stetistioal basis of svientific induction.
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By oontinually siressing tho need of waing statistioal methods in science and techno-

logy ho has p d the rapid ad of statistios In overy direction and has helpod in
winning recognlition for istls as & new technology in the fullest sense.
He has takon a keen { in tho devel of stutlstics in Indis, has come

to the Indlen Statistical Institute as a guest soiontist on seven occasions during the last
quarter of & century, and has helped In formulating the policy and programme of work
of thia Institute In & most sigulficant way.

8ri Jawaharlal Nehru
Jawaharlal Nehru, a great loader, wise statesman, humanist, and & patron of
seivnoe, has full appreciation of the role of statistics in planning and ic develupmont

long beforo he became the Prime Ministor of India.
After assuming this great offico, he has givon un\nvermg support to the expansion

uf ntatistical services and the ad of statlati ducation and h in India.
He has been taking active intorest in the wurk of the Institute for about twenty

years, has visited the Instil on wany ions and has given it continuing encourage-

ml anvl a-lpport. l:[e took the initiative in scouring recognition for the Insti a8 an

itation ¢* nat! and empowering it to award degroes by sponsoring the
Indian Statist :l Immuh Act n the Parliament in 1959,

Academician Andrei Nikolaysvick Kolmogorov
Academican Andrel Nikolayvvich Kolmogorov, Membor, of the Academy of Sciences
of the USSR, aud Profe of Matl les, University of Muscow, is one of the great
mathematicians of the world and has made fandsmental contributions to pure and applied
mathematics.

His work on the foundations of probability has given & rig baasis for mathemati
cal statistics and has supplied a framework for the devolop of stoohastk frm
ciated with physieal and biological phenomens and limit theorems which form the basis for
& study of statistical regulari‘ies in physival scienves.

In rccent yoars, he has jmade di tributions to inf don theory and its
lpphadnnuinﬂwﬂ.ekiofdymmloallvﬂemundmm lution of a fi blem of
Hilbert in conetructive function theory. He has also made significant eonu-lbuﬁom to
oybernetios and studies on automation.

Ho s an inspiring teachor and has combined the orestive power to develop plotely
orlglulldouolwdopthwibhm | oapaoity to teko i ot in and age the
hi ts of other math iolans and statistiol snd lhas in this way exercissd a
great influence in the sdv t of h in mathematioal statistios and its applicats

Ho has also shown a friendly interest in the work of the Indian Statistical Institute,
snd in the economic development of India.

Dr. Waller Andrew Shewhart

Walter Andrew Shewhart, while working as a research physioist in the Bell Tele-
phone Lat fes, doveloped Statistionl Quality Control as a powerful methud for lmproving
and maintaining the quality of manufactured products at s sufficlently high levol consistent
with economie costs.

8l
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Ho showod groat skill in evolving methods which were simple in prineiple and which
oould be adopted under widely varying conditions. This mads it possible to adopt Statistical
Quality Control on a very exteasive acale in the USA and the UK for purposes of war produo-
tion during the Second Wordd War.

8QO methods are being used on an inoreasingly large scale in many advanced coun-
triss not only in manufecturing industriss of all kinds but also in systems of distribution

and servioes and the regulation of organized human activities. The use of these methods is,

in one ssnee, of even greater value in the less ad d ies for the maxi utiliza.

tion of resources during the period of industrislization and rapid economio growth.
Walter Andrew Shewhart has taken an aotive i in the p tion of Statistical

Quality Control in India by personal visits as a guest acientiat of the Indian Statistical Institute
on four oocssions since 1947.

Seazor »y D. C. R. Rao

Dr. C. R. Rao, Head of the Researchk and Treining School, before presenting two
oandidates for the Ph.D. degree and seven oandidates for the M.Stat. degres, made a shart
introductory speech in which he recalled that he himself had joined the professional course
in the Institute in 1941 although he knew he would not be awarded a degree. His relations
and friends thought this moet inadvisable. But he had heard of the new Auhjeot and of tho
statistical group which had slready come together in the Inati He, th d

to join the Institute as & great adventure and he has never regrotted this.

He rocalled that although the trai in the professional of the Institute did
notmveanydegreeskheynmnlly “in‘ ini itable posts; still there wae
soma diserimination and disadvantages in their not having afomldegreocanferredonlhom
This defect would be now remedied aa the Institute will now be able to confer degrees on suc-
cesaful students.

Awarp or Pu.p. axp M. S81a7. DxorRes
Dr. O. R. Bao then presented the following candidates and gave & citation in each
case for the award of Ph.D. and M.Stat. degrees. The subject of the thesis is mentioned
after the name of each candidate.

Doctor of Philosophy
1. Kalysosp Ranga Partt hy : Some Problems in Ergodic Theory and Infor-
mation Theory.
2. Jayaram Sethuraman: Some Resulls concerning Asymplobic Distributions and their
Applications.
Master of Statistica

1. Narasimhe Sreenivass Iyengar: Some Economeiric Models for India,
Vassnt Tukaram Korde : Errors in Medical Diagnosis with special reference to X.ray

Readings,
8. Tares Maitra : 4 Siudy of Trade in India.
¢ “‘mell ;L’_': Probl of Bducational and Voontional M. "
8. b Sampling on § ive Ocoasions and Self-weighting Designa.
e. K.ld.iydnxntuwmlho Sise Distribution of Personal Income and Allied Probleme.

=

Parsas Noth Singh :  Some Boonomelric Studies related to Indian Economy.
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CoNvooaTIoN ADDEESS BY SR Rovarp A. FrsmEr

8ir Ronald A. Fisher delivered the following Convoocation Address :

It is now just sbout 25 years, sinoe I first hed the plessure and privilege of meeting
in India both Professor Mahalanobis and the very able group of friends and students whom
he had gathered to form the Indian Statistical Institute. I had, indeed, before that known
something of Mahalanobis’s work, for I was much d to view if y only from &
m the ts of thonght in differcnt parta of the world associsted with tho rapid
develop t of statistical und ding in my own ocountry; and I had recognized the
appearance in the East of & new which was putting India not far from the centre
of the statistical map. A movement parable in imps , for ple, with that of
Yates in the extension and elaboration of Experd | Design, or of that which under the
impulse of Walter Sheiohart waa soon to storm through the United States under the banner of
Quality Control. I need hardly say that I refer to the 8 of a statisticall
technique of Sample Survey, with which I beliove Professor Mahalanobis's name vnll nlwnyl
be associated.

What at first most strongly attracted my admiration was that the Professor’s work
was not imitative. That is a fault which has been asoribed to Indians, but as every statistician
knows, nations are composed of very many, and very different individuals. They do not
share the same list of faults, and at the present time you have only to look at any bunch of
newly published books, on statistics for ple, to see that this fault {s by no means o
monopoly of any one people. Imitative books are as common as dirt; and work of striking
originality is as rare now, ae it was when I firet read of the surveys of the jute orop of Bengal
in which the Professor was trying out his new ideas,

During the inter-war period and indeed beforo, there had been some discussions a.t
the I tional Statistical Inati on g for the ascertai t of demograph
and economio data. The conditions imagined vrm very different from those of prwbwa.l
work in India, and, indeed the theoretical prinolples also had been very imperfectly appre-
cisted. Even 6o ek 'y & requil t as isation was at first ignored.

What vwas striking therefore in the Indian ibution to the probl of Sampl
Burvey, waa that it combined a clear realization of statistical principles with 8 down.to-eacth
exporience of the praotical difficulties, in & country in which education was, on the whole,
backward, of getting such work done, on & large scale, and yet with the primary soientific
requirement of ascertainable and demonstrable precision. From that point the standard
set has never gone back, and publiely organized censuses and surveys in all parts of the world
Jook to the Indian Sample Survey as a basis for comparison. Difficulties of course there
are, in Indis, and also elsewhere, but the speed and economy, a8 well s the acouracy of sample
surveya when competontly organised, have now been put beyond question.

The needs of Indin, which are always I fancy at the heart of the Professor’s thinking,
show themeelves again in the utilization of thoee aptitudes in which Indians have shown
themselves to bo especially gifted. From time to time as new editions of Statistical Tables
are required, Igoovor'.ho-e ibutions of sufficient import. to bo noticed in the prefi

ipecially to the bi 1 probl arising from Yate's work on experimental design
and hil ion of bal d i plete blocks. Math tioi of many i have
contributed to our knowledge of thia very intriguing field, but I do not think I exaggerate if
1 say that the Indian names are as numerous as all others together, and this must partioularly
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beuuﬁbedhthofutthuulymﬂm!nnimwlhi.hrymnnlnﬂhpymgmthomﬁdm
brought into intellectual contsot by the Institute’s sctivity, found in this subject & type
of problem idoally sulted to their gie. Agsin the important work in multifactorial analysis
in which I have been glad to see extensions and amplifications of my own early work, has
been ohiefly, if not wholly taken up by past and p t bers of the Inati such a3
Bose and Roy in North Carclina, and espeoially by Rao here In Calontts,

Every timo I eoe the Inatitute it is biggor, and I hope better. On this visit I am
ware I have not seen it all. Icoorulnlylhowlmdgno? or standandizati
Now faceta are always sppeari tological or a garden of Indisn
cultivated plants. I take theeo bold omrulom m mean that the Direstor beliaves,
a8 I most oertainly do myself, that tesching, instruction, or training in statisties,
at  whetever lovel is bound to gravitate to an exhibitioniam in useless mathem-
atics, unloss it is linked ar intimately as may be, on the one side with faot.finding

projects in the traditional fatioal flelde of demography and ics, and on
the other -ldowwh opportunities to gain firet-hand familiarity with at least somo field
in the 1 M , the aclence with which the etudsnt ja to beoome

inted must be i h in ita own right, not what i cloquontly called
s mook-np" for the use of students only. Visitors are often surprised, when they learn
that Miss Robi and her colleaguea are actuslly digging up some of the early inhabitants

of India, and writing & new chspter in Indian mesozola history. They ask what hes that
to do with statistios. That sort of question reveals well how comparatively narrow and trivisl
& subjuot statistics was in the nineteenth century. It has grown since then, almost

ploaively; sud it is certainly peoper, some would say it is & prime requirement, if the
Btatistical Institute aleo widom ita rango of interests, The anawer to the question,
therefore, of what the solences hlve to do with statistios lies in the part they must play
in the education of any b ioi And thet the Institute’s futare stands or

P

falls by the gualiiy of the education it offers.

The implementation of this broad educational policy seems to me extremely diffi-
oult. For ita eduoational p! the Insti needs not only leaders in mathematical
thought like Professor Rm who can uphold and meintain the high place in world opinion
that Indians have already won, but they need also that patiént and obstinate class of scienti-
flo workers, who alone can transmit the feel and know-how of the natural sclences. Thsre is
very little of the aggressive and self.advertising about such men; though they may be among
tha most gifted of teachers, for whom even the beat text books are no substitute at all. I
do not suggest that they are easy to find, only that, here as elsewhere, &hoy are fitted to play
the most important part in solentiflo, technological and techninal ed

These, may I insist, are not castes. Though literary men and journslists have often
shown their aptitude for getting hold of the wrong and of the stick, by suggesting that techno-
logista in particulsr are less than highly educated, nothing could be farthor from the truth.
Bolentists indeed may, &t their own risk, narrow their intereats in ordor to gein special pro-
flclency in one line, Techniciane also may develop by amplo practice very special aptitodes.
The technologist musat talk the language both of the scientist and of the technician. His
education must be broader than theira, though at points less intensive. He has to aee both
aides of the fonce, and is the ohannel through which alone the skills of the others can be made
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offective. It is, I believe, in gniging Statistios as the koy teohnology of our century,
that we can approciate the special features of the Indian Statistical Institute.

The Con ion was then declared olosed and the funotion terminated with the
National Anthem.

SPECIAL CONVOCATION : 28 APRIL 1962

A Special C i ided over by Profi 8. N. Boss, Vice-President of the
Institute, waa held in'.hamanwgvmof the Indian Statistical Institute on 28 April 1962
to confer the honorary degres of Dootor of Soi on Acadomician Andrei Nikolayevich
Kolomogorov.

BrezoR 3Y Peorsssor P. C. MAHALANORIS
Speaking on the ion, Professor P. C. Mahalanobis ssid :
1 wel Academioian Kolmog on behalf of the Indian Btatistical Institute

and I should like to greet him in the Indian way. At our First Convocation in last February,
we announced the award of the honarary degree to two persons who could not be present—
our Privie Minister Jawsharlal Nehru, and Academician Kolmogorov. We are very happy
that Academician Kolmogorov could come here, although vhat behind achedule, and
we are glad to have this opportunity to welcome him.

Respected Chsirman, on this occasion of the Special Convocation of the Indian
Statistical Institute, I have the hononr to preseat befors you the name of Academician Andrei
Nikoldyevich Kolmogogov, Member of the Academy of Soiences of the USSR and Professor
of Mathematics, Univeraity of Mosouw. I will now request Dr. C. R. Rao, Head of the Re-
search and Training School, to read out the citation.

Dr. C. R. Rao then read the citation.

REMARKS BY THR CHATRMAN

Professor 8. N. Baee, the Chairman, then said :

In recognition of your great achs ts and butiona to the ad: t of
statistics, on behalf of the President of the Indian Statistical Institute, I confer on you, Aca-
demician Andrei Nikolayevich Kolmogorov, the degree of Doctor of Science.

It gives me great plessure to be able to be present at this SBpecisl Convoeation, though
1 regret that our President and the Chairman are unavoidably absent. Professor Kolmogorov
has been with us for a number of days and he has delivered several lectures at the Indian
Statistical Institute. We are sll very glad that, in spite of many difficulties pacticularly
indifferent health, he oould coms over to India and stay with ns for a fow days and by his
presence and lectures inspire the workers of the Indian Statistical Institute. I had & talk
with him tly and he showed great appreciation of the work that is being done at the Indian
Btatistioa! Institute. Perecnally, I regret very much that he cannot stay in Caloutta longer;
if he could the University of Caleutta would have been gled to have him. I hope, Professor
Kolmogorov, you will be abls to come over and, I can sssure you, you will always find & warm
weloome bere. People here would like you to be among them, as you have eolved many
probl in the h ioal world which others were afraid to grepple with. I hope
your p here will ge our young workers of whom you have already ahown
your appreciation and whom you havo inspired to fresh efforts. This Institute had been in
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contemplation in the mind of our Director for many yesra. Reocently, it has been promoted
to the rank of & university. Your name will remain insaribed in our books for ever.

R

Y Aca x K

Acsdeniolatt Kolmogorov said in his regly :

The[ndhnﬂuthﬂodbﬂhhhmn&hvvnhnymlryumulmm
world centres of scientific thought in the field of statistios and relative b of
Wo have especially weloomed the energy with which Professor Mabalanobis has devoted
himself to the task of planning, using scieatiflo theory for the grestest possible bonefit of
the Indian peopls. Thus you can understand how glad I was to learn that the Inatituts had
decided to award me an honorary degree. I thank the Indian Statistical Institute, Professor
Mahalanobis and all my colleagues gathered here for the honour whish they have bestowed
on me.

I may be & mathematician; thus I saw my tasks here in Caloutta, as being mainly
one of doing concrete work with a group of Institute math {cians under the leadershi
of Dr. Rao. I was extremely glad to obeerve that the young mathematioians of his gronp
are working with great energy on & series of interesting and difficult problems. The sciontific

tential, as it is ti said, of this group is very high. Isincerely congratulate Dr. Reo
forlnvingheenlblow ble in Cal suchs kable group of young mathematicians,
My i with the applied work of the Institute has been idably too cursocy.

The Innicuuhwobngforonetobenbhtoboeomoneqminwdmm nllmworkhuperlod
of two weoks. But the impression which I have received has been an extremely good one
and it has been of grest value to me. It has been a great pleasure for me to become acyuainted
with your country of which all of my compatriots are very fond. We all believe in a great
fature for India and we are sure that your country can contribute to pesce and enlighten the
existence for all humanity.

Academician Kolmogorov then added a fow words in Froneh :

T want to add a few other words of thanks for which I had not prepared in advaace.
T should like to add my p | thanks to Profe Mahalanobis and to Mrs. Mahalanobis.
I have been staying in Amrapali, where one comes across Indian oulture at ita best. These
were two very delicious weeks of which I will have very fond memories in futare. I
should like to thank all the young colleagues who were around me always and also Dr. Adhikari
who has been my guids.

I should like to thank the Institute ance again for the honour which they have bestowed
upon me and for the cordial weloome which they have acoorded me.

Cononupmo REmarxs BY Prowxssor P. C. Mamaraxoss

Profi P. 0. Mahalanohis said in his concluding remarks :

Priends, I and my colleagues feel proud now to have Academioian Kolmogorov as
s member of the Institute, as one of its Dootors of Science. 1 may also answer one question
about the invitation which our Chairman has given to Academician Kolmogorov. I spoke
to Academioian Kolmogorov only this morning about his coming to Indis again and I was
sssured that posibly in about a year's tims he does intend very seriously to come and make
& long stay here (applause). We shall look forward to that day agsin. As a token of our
estoom and respect we shounld now like to offer him something of our Indisn handiwork mads
in the Institute and alao some photographs teken when he was here,
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Appendix 2: Liat of Ofice-B and Members of the C i
of the Comncil
President :  Sri Chint D. Deshmukh

Vice-Presidents : Profcasor 8. N. Bose, F.RS.; Professor D. R. Gadgil, M.A,, M.
Litt.; Dr. Q. M. Hussain, M_A., Ph.D.; Dr. Zakir Hussain, Ph.D.; Professor K. B. Madhava,
M.A, AIA; Dr. K. C. K. E. Rajs, L.R.C.P. and 8,, D.P.H., D.T.M. end H.; 8ir Shri Ram.

THE Couxcis : 1961-62

Chairman : 8ir D. N. Mitrs.

Vice-Chairmen : 8ri K. P. Goenka; Bri K. C. Mahindra, M.A. (Cantab); 8ri D. N.
Mukherjes, M.L.A.; 8ri 8. C. Ray, M.A., B.L,; Profeasor N. R, Sen, M.A., D.So.

Treasurer : Dr. 8. C. Law, M.A,, BL,, Ph.D,, F.2.8, M.B.O.U,, F.N.I.

BSecretary : Professor P. C. Mahalanobis, F.R.8., D.8c.
Joini-Secrelaries : Sri 8. Basu, M8e.; 8ri N. C. Chakravarti, M.A.: 8ci Pitambar Pant, M.So.;
8ci T. K. Roy Chaudhuri, B.Se. {Cal.), LL.B. (Belfast) F.C.A(Eng.).

Members :  Sri 8. K. Acharyya, Bar-at-Law; 8ri R. Banerjee, I.A.8.; Srimati Chameli
Bose, B.Sc. (Lond.); 8ri V. M. Dandekar, M.A,; Sri A. Mitra, IC8; Prufessor H. C. Ghosh,
M.A. P.RS.; 8riN. C. Ghosh, M.A.. 8ri B. Gupu, B.8¢. (Lond.), F.I. Consult E, I8.E.
(RetdL): Sri D. B. Lahiri, M.Se.; i Nir i Mahalanobis; 8ri N. T. Mathew,
M.A.. MSe.; Bri 8. C. Maulik; Sri M. M. Mohta; 8ri M. Mukherjes, M.A.; 8rl J. K. Pands,
M.A.; Dr. C. R. Rao, M.A,, M.8c., Ph.D. (Cantab),F.N.L.: Dr. N. 8. R. Sastry, M.A., M.Sc.,
PhD. (Lond); Sri 8. C. Sen, M.A., LL.B,; Bri 8. C. 8en, B. A. (Cantab); Sri 8. Sengupta
M.8e. (Dacea), B.8e. (London.).

Governmens Nominses lo the Council : (§) Cabinet SBecretary—B8ri Vishnu Sahay,
ICS (upto April, 1962; 8ri 8. 8. Khera, ICS, upto August 1962; Additional Secretary, Depart-
ment of Statisties, Government of India—Sri P. C. Mathew, ICB, from August 1862). (ii)
Joint SBecretary, Ministry of Finance (Food and Agriculture}—8ri A. C. Bose. (iii) Chief
Director, National Sample Survey—Sri R. Prasad.

GoverNtie Bopy or TH® Reszaron axp Tramwmva ScmooL: 1961-62

Sir D. N. Mitra, Chairman (ex-officio): Profeasor P. C. Mahalanobis, Director-Sccrotary
(ez-officio); Mr. George Barrcll, (upto March 1962, Sri Dinesh Bahl from May 1062) (Adasocialed
Chambers of Commerce of India); Dr. 8. N, Sen, M.A., Ph.D. (Ixdian Economic Association);
ri G. Basu, B.A., F.C.A, F8.A., F.0.18, F.I.C., W. A, ML.C., J.P. (Federution of Indian
Chambers of Commerce and Industry); Dr. K. R. Nair, M.A., Ph.D., Joint Director, Central
Slatistical Organisation; 8ri A, C. Bose, 1.A.A.8, Joint Secretary, Finance (Food and Agrioul-
ture), Guvernment of India; Professor B. N. Prasad, D.Sc. (Paris}, Ph.D. (London) Head,
Dopartment of Mathematics, Allshabad University (National Institute of Sciences of India);
Dr. N. 8. R. Sastry, M. A., M.8c., Ph.D. (Reserve Bank of India); Dr. Ram Behari, M.A., Ph.D.,
8c.D. (Cantab), Professor and Head of the Department of Mathematics, Delhi Univeraity
(Inter-Universily Board); Bir Shri Ram; Sri Pitambar Pant, M.Sc.; Professor K. B. Madhavs,
M.A., AIA, FN.L; Dr. C. R. Rao, M.A., M.80., Ph.D. (Cantab,), F.N.L; Sri 8. Bami, M.80.,
Professor 8. N. Boso, F.R8. and 8ri N. C. Chakravarti, M.A. (Council of the Indian
Statisical Instituls).
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Frwawox Comnrren o¥ THR GovErNING Bopy
8ir D. N. Mitra (ox-ufficiv); Professor P. O, Mahalanobis (ex-officlo); 8ri N. C, Chakra-
varil; Dr. N. 8. R. Sastry; 8rl Vishnu Sahay, 1C8 (upto April 1062); Dr. K. R. Nair, Joint
Director, Central Statlstical Organisation (from July 1662); 8ri A. C. Boso, Juint Socretary,
Ministry of Finance; Mr. George Barrell (upto March 1062) and 8ri Dinesh Bah) (from August

1962).
Coumrrraes or Tas CouNoiL

Fivaxos CoumiTran
8ir D. N. Mitra, Chairmian (ex-officio); Dr. 8. O. Law, Treasurer (ex-officin); Professor

P. C. Mahalsnobis, Honurary Secrvtary (ex-officio); 8ri Snehangshu Kanta Acharyya: 8ri
R. Bancrjec; 8ri 8. Basu: 8rl 8. C. Roy; Bri T. K. Roy Chaudhuri; 8ei 8. K. Sen (Finanvial

Adviser); 8ri N. C. Chal rti, Joint B 'y (Member-Seoretary) and two represuntatives
of the Government of India. (i) Cabinet Becretary or his reprosentative—S8ri Vishnu
Sahay, ICB, (uptn April 1062); Additional Secretary, Dep of Statistios, G nt of

Y
India,—8ri P. C. Mathow, ICB, (from July 1062). (i) Joint Secretary, Ministry of Finanoo
(Food and Agriculture),—8ri A, C. Boee.

Examvations COMMITTEE
Dr. D. Basu; Dr. Ram Behari (representative of the Governing Body); Srimati Chameli
Bose: 8ri N. C. Chakravarti; 8ci V. M. Dandekar; 8ri N. C. Ghosh: Profeasor K. B. Madhava,
Profi P. C. Mahalanobls, Sti N. T. Mathew, Dr. A. Matthai, 8ri M. Mukherjee, Sri M. N.
Murthy; Dr. K.R. Nair; 8¢ R.G. Narasimhan; Dr. C.R. Rao; Dr. J. Roy; Dr. N. 8. R. Sastry
(vropresentativo of tho Governing Budy), Bri J. M. Sengupta; Bri Sadasiv Sengupta; Sci M. A.
Telang and 8ri 8. Raja Rao (Membor-Secretary).

JoumwaL CoMMITTER
Professor 8. N. Bose; 8rl V. M. Dandekar; Profi V. 8. Hazurl 8riD. B. Lehiri;
Professor K. B. Madhava; 8t1 M. Mukherjes; 8ri K. Nagabhushana; Dr. K. R. Nair; 8ri Pitambar
Pant; Dr. I. G. Patol; Dr. C. R. Rao; Dr. J. Roy: 8ri G. Basy; Dr. B. N. Prasad (rvpresentative
of the Governing Body), Prof P. O, Mahalanobis, Editor, SankApd (ex-officin), 8 A.
Mahalsnobls (Membor-8 v).
JomT Ap noo CoMMITTEE ¥YOB ALLOCATION OF EXPENDITORE
Prof P. O. Mahalanobis; 8ri N. C. Chakravarti; Dr. C. R. Rao; Professor K. B.
Madhava; Sri Vishnu Sabay, I.C.8. (upto June 1062); Additionsl Soorotary, Department
of Statistios, Govornment of India—S8ri P, C. Mathew, ICS, (from July 1062).

Bomsay Baawox : 1981-682
President : 8¢l Sheshrao Wankhed
Vice-Presidents : Dr. N. 8. R. Sastry; 8rl R. G. Saraiys; 8 M. 0. Kotibhaskar;
Dr. C. Nanjundiah.
Hon. Secredary: Bri M. A. Telang.
Joint Secrelary : Srl K. A. Antony.
Treaswrer : Dr. D. T. Lakdawala.

HMembers of the Bxeculive Council : Dr. R. L. M. Iyengar; Dr. 8. A. Palekar; Sri P.
K. Bhaumik; Dr. V. N. Patankar; Professor V. B. Kanath; Sri P. N. Phutane; 8ri K. 8.
Nerayanan.
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Mysorx Srare BRaxox
Presidesd :  8ir R. Naterajen.
Vice-President : Sl P. 8, Narayans.

T : M. O. Baty:

2, y: Brl Srinsgabhush

Join! Seeretary: 8rd H. B. Narayans Rao.

Membera of the Executive Commillee : Sarvaari R. R i; Ravi L. Kirloak
C. A. Setty; M. V. Venk 8. R. 8ul ian; M. V. Jamb h

Kxnana Brawca
President : Dr. K. C. K. E. Raja.
Vice-President : Dr, U, 8. Nair.
Hon. Seorelary: Dr. (Miss) A. George.
Members of the Ezeculive Council : Profe 8, Janardhans Iyer; Sci J. Christopher.

Australia
Ewmve, Maunion : Professor of Surgery, University of Melbourne. 26-29 November 1061,

Fusuaz, S Rowarp A. :  Division of Mathematioal Statistios, Ci ealth Sclentitio
snd Industrial Organisation, University of Adelside. 8 Decewber 1961—14 February
1968.

Goomvo, Jawms RB. : Physinlogy Department, Molbourne Univeesity, 7-10 Ooloder 1061,

Kowux, H. 8.: Professor of Mathematios and B lo Btatistics, University of Sydney,
NBW. 25-28 Decomber.

Panaires, J. @.: Deputy Governor, Rosorve Bank of Australis. 3-8 July 1961,

Ro , B. 8, Q. : Amociste Prof Department of Economio Statistios, University
of Sydney. 11 Oclober-8 December 1961,
Tuvewze, H. Nxwrox : Senior R h Officer, Ci Ith Scieatific and Industeial

Organisstion, Division of Animal Genetics, Globe, NBW. 2-¢ Mey 1961,

Woxiwsow, G. N.: Senior Reasarch Officer, Division of Mathematical Rtatistics, Common-
wealth Boientific and Indusirial Ressrch Orgaaisstion, University of Adelaide.
18 July-7 Augusi 1961.

Bulperia
Vasezav, L. 1.: Profeasor, Bulgsrian Academy of Sod Bofis, $-12 Jewnary 1962,

Durma

Whatrs, W. A.: Msnager, Rang Offico, Imperial Chomical Industrics (I). ¢ dwgust
1081, %

18
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Ctechoslovakia

Bagant, Viapms: Director, Institute for Ohemical Proosss Fundamentals, Prague.
918 Janwary 1008.

Hawax¥, Lanmtav: Consul-General in Caloutts. 1/ Jenwory 1962.

KBRoBX, J.: Department of Development Physiclogy and Pathophyalology, Caschoslovak
Aoademy of Solences, Prague. 0-18 January 1068,

LaoLmn, G : Fiest 8 y, Bmbassy, People’s Republio of Cuschoslovakis, New
Delhi. 18 April 1961,

Mxriavrova, Erisxa : Indologist, Oriental Inwki Prague. 19 March—28 Juns 1062,

Smaovio, Lapisrav: Ambassador of the People’s Republic of Csechoslovakis in Kndia,
New Delhl, 128 Aprid 1961,

WiNEKBLBAURR, KARRL :  Asei Di , Institute of Indk jon Theory and Automas.
tion, Csechoalovak Academy of Sol 10 March-8 Seplamber 1963,

France
Frony, Maross: Cultursl Counsellor, Embassy of France, New Delhi. /2 Desember 1961,
Ka A Prof Inati Pol hnik de @G ble Ecole Nationale

Superiome des Mines de Paris; Scientiflo Adviser, Campagnis des Machines Bull, Pais,
68 November, 1661,

Povuquax, J :  Centre Cultaral Francais de Caloutta, Oal 12 December 1961.

Germany (Federol Republio)
Brioxs, DisTev: Research Fellow, German Research Council 3 Oslober 1861,
CoLraTz, LormaR : Institut fir Angewandie Mathematik (Institute for Applied Mathe.

tics), University of Hamburg. 26-30 December 1061,
Ghona
Evaws, EvaLYx: Director of Library Secvices, Ghana, November 1001.
Hong Kong
Bansy, Ausax J.:  Professor of E los, Univermity of Hong Kong. 18-74 October 1961.
Hungary
Szapzozxy-K E.: Prof of Goochemistry, University of Budapest. 9-13
January 1662,
Bzrowr, G : Dirsotor, Institute for Technical Physics, Budapesi; member, Hun-
garian Academy of Boi 412 Jonsary 1969,

Vangiors, G.: Sooretary-General, Trade Unfon International of Chemical, Oit & Allied
Workers, (W.F.T.U.), Budadest. & July 1961,
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India
BuaTracEAnYYA, P. K.: Natlonsl Chemics! Laboratory, Poona. 9 Jamwary I961.
OxnTaAL Boaan or Inmmartox & Powmn R Br : 80 deleg to Annusl

Semion to Caloutta. 8 June 1961,
Craxmavawrt, N, K.: Defence Ressarch Laboratory, Kanpur, 27 December 1967.
Dasgurra, D. K.: Bmploy t Officer, Di of Nationa]l Employment Service,
Calcutta. 3 Oclober 1961,
Dxuoonarmio Resmancw & TR Oxnra®, BoMsAY : 22 students. 20 Deosmber 1961,
Gmex, H. 8.: Lootarer in Mathometics, University of Roorkee. Utisr Pradesh.
2 Pebruary 19632,
Hassvrraw, E.:  Major-Gy 1, Dis , Heavy Engineering Cr ion Ltd. (s Govern.

-3 ¥

meat of India Undertaking), Ranchi. 26 Deoember 1961.

TIwerrrorron or Exonvxmzs (Iwpra): 42nd Annual Convention in Caloutts., 38 delegates.
6 February 1968.

Knawna, K.L.:  Ex-Direotor, Sug; R h Development, Bihar, £5-28 Augnat 1961.

Krosta, J. N.: Indian Ambassador to Indonesi penied by Mrs. Khosia.
& April 1961.

Kurxarxy, G. A.: Statisticlan, Institute of Agriculiural R h Statistics. New Delhi.
29 Decesmber 1561,

Kmva, Perer B.:  Prof: Indian Insti of Manag t, Calout 8 February 1962,

Lawmi, 8. K. : National Productivity Council, Celoutta. I November 1961.

MaTauz, K. K.: Profe of Statistion, All-India Insti of Hygiene & Public Health,

Calcutts. 24 Jawuary 1962.

Mexon, P.K.: Joint Cipher Burean, Ministry of Defence, Government of Indis, New Delhi.
4 Oclober 1961,

MuwavaLiy, R. 8.: Leoturer in Statistios. Karnatak College, Dharwar, Mysore State.
29 May 1961.

Nam, Raviroran G.:  Leoturer, Engineering College, Trivandrum, Kerala. 71 December 1961,

Nara, 8. N.:  Blatistical Assistant, Institute of Agricultural R h Statistics, New Delhl.
29 December 1061.

Pavps, J. W.: Statistioisn, Public Worka Department, Government of Maharashtrs.
28 December 1961,

Pareu, V.: Chief Engincer, Andhrs Pradesh Eleotrioity Bard, Kairabad, Hyderabad.
& Jusns 1961.

PrATax, A, @.: Leoh in Statistios, University of Baroda. 20 May 1961,
Prasap, TRIDBOVAN : Asal Profe of Math ion, Blhar Insti of Technology.
& December 1961,

PRATAP, MARNNDRA : Professor of Statistios, J. V. College, Baraut. £9 May 1961.
)
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Ramva, B. L.: Direstor of Forestry Planning, Di te-G 1 of Health Bervioes,
Government of Indis. 24 January 1962,

Ramporal: Deputy Financis! Adviser, Ministcy of Health, Government of India.
24 January 1963.

Rama Y, P.: Marketting Oficer, Regional Ofoe, Di of Marketting & Inspec-
tion, Government of India. & June 1067,
Ramax C. 8.: Dep t of E fos, Ul ity of Madras. 29 May 1961,

Roy, B.: Geners] Secretary, Burma 8hell Employees Association, Caloutta. & July 1961,
8azxaz, K. O,: Professor of Law, Rajshahi Univecsity. 24 Oclober 1961.

Sman, K. 8.: Foundry Superintendent, Machanite Foundry, Premisr Automobiles Ltd.,
Bombay. 8 Denomber 1941,

SHRIXEAWDY, 8. 8. :  Profi of Statistics, Ba Hindu University. 10-11 October 1961.

Bmves, RiwBirasH: Btatistioal Offoer, C ity Develop Department, Patna.
1 Awgust 1961,

SovmEa, : R h Scholar, B Hindu Uni ity. 15 Janwary 1962.

Stevens, F. W.: Deputy Controller of Purchase, Heavy Enginecring Corporation Ltd.
(s Government of Indis Undertaking), Ranchi. 26 December 1961.

SuwpanaM, G.: Genersl Secretary, All-India Petroleum Workers' Union, Bombay.
§ July 1961.

Twsa, D.: busi former Prof of Nuolear Phynics, Uniwersity of Chicago, U.8.A.
3 February 1962.
Txxxas, V. G.: Department of Applied Math ios, Indian Inatit of Bei

Bangalore. 29 May 1961.

Vvyas, V. 8.: Officer-in-charge, Agro-Eoconomic Research Centre, Sardar Vallabhbhai
Vidyapeoth, Vallabh Vidyanagar, Gujerat. 15 March 1962,

Indonesra
Sosmarmaw : Senior Officer, Department of Homse Affaire & Regional A 3, Repabli
of Tndonesis, 26 February 1962.
Iron

Mrwou, Forovar: Iran Public Library, Tehran., 23 December 1961.
Lorael

Hawaxy, H.: Depariment of Math ics, Institate of Technology. 28-29 September 1661.
Taly

Massaro, O.: Swam Progetts (Italian Government firm). 17 January 1062,

Monsoy, ALexnTo: Principsl, Department of Zoology, Palerma University. 16-26
Awugudd 19601,
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Japan

Axarsu, M.: Rescarch Bection, Economic Bureau, Ministry of Foreign Affairs. 16-20
Octlober 1961.

Fun, 8A16ERU :  Dean, Paculty of Economies, Professor of International Economics, Kobe
University. 16 December 1981.

Fosrra, F.: Director, Affiliates Relati Asahi Glass Co. Ltd., Tokyo. I9 June 1981,

Isrm., Ionmeo: Rescarch 8taff, Institute of Asian Economic Affairs, Tokyo.
20 December 1961.

Karano, Hmosx: Assistant Professor, R h Institute for E: jos & Busi
Admini ion, Kobe Uni y. Arrved 31 March 1962.
KawaTa, TaDAsHT: Assooiate Profe of T tional Relat Ui ity of Tokyo.

20 December 1961.

Kirracawa, Kazvo: Professor, Department of Economics, Nagoya University.
8 January 1962.

Kosma, Kivosar: Professor of International E i Hi bashi Uni v,
Kunitachi, Tokyo. 18 December 1961 & 8 January 1962.

Masuyama, M.: Tnstitute of Physical Therapy & Internsl Medicine, Faculty of Medicine,
University of Tokyo. 22 Seplembsr 1961-14 Junwary 1962.

Marsuraxy, Kenomro: R h Boholar, Institute of Asian Economic Affairs, Tokyo.
31 May 1861-31 May 1962.

MomiguTt, Stonrrr:  Profeasor of Applied Physics, Feoulty of Engineering, University of
Tokyo. £~ April 1962,

Oucwo, T.: Mitsul & Co., Caloutta Sranch. 76 Desember 1961,

Oauna, HioRATsU: Dean, Faculty of £ ios, Rit il University, Kyoto;
Member, Solence Council of Japan. & Jannary 1662,

Omour, Etsuno: Research Division, Institute of Asian Economic Affairs, Tokyo.
24 & 268 February 1962,

Suxmoawa, Hmosux: Statistionl Standards B Administrative Management Agency,
Tokyo. £24-98 February 1042.

Taxao1, Kenymo :  Counsellor, Ofifos of General & v, Asian Productivity Organisati
16 October 1961.

Yamaguomr, Hieororr: Ressarch Officer, Institute of Asian Economic Affaira, Tokyo.
31 March 1962,

YowagURa, JIRO :  Professor of Geography, Hiroshima University. 6 Juse 196).

Malaya
Pamexey, Davio B.: Diceotor, Ag o R h, Pineapple itesearch Station, Alor
Bakit, Johore Bahru. 28 July 1961,
Pakswstas

Hossarw, Symp: Vice-Chairman, Planning Commission, Pakistan. 20 November 1961.
Hussaix, Q. M.: Director, Statistical SBurvey R: h Unut; Profe of Statistios, Dacca
University, Dacos, 20-88 January 1962,
]
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Poland
Karz-suory, J.: Ambassador E. linary & Plenip jary in Indis, New Delhi.
27 March 1962,
K Romax: Consul-Gx | in Caloutta. 9 Maroh 1562,

SndoLENsk1, D.: Prok of Chemistry. Polytechniks, Warsaw. 10 Junwary 1962.
Srrvaxsxy, W.: Prof of Parssitology, Polish Academy o Boi 10 J y 1062,
Srtzerland

BeLovou :  Sandox Lid., Basle, 7 November 1561,
DreoLevux, E. J.: Consulate-G: 1 in Cal 2 December 1001,

Sonwanzzwpacr, F. H.: Swiss Foundation for Alpine Rescarch, Zurich. 3 November—
2 December 1961,

Turkey
Erary, Kazi :  Professor of Mining Engineering, Faculty of Geophysics, 1'echnics: Un v.r.
sity of Istanbul. £-12 January 1962.

INAX, MusTavA : Professor of (ivil Engineering, Faculty of Applied Mechanics; Former
Drrector, Teolnical University of Istanbul. 4-12 Janwary 1942.

NaRTER, FIERET: Professor of Mechanical Engineering, Faculty of Hest Engine; Rector,
Technical University of Istanbul. 4-12 January 1962.

Reep, H. B.: Professor ot Paychology, University of Istanbul. 11-15 Awgust 1961.

United Kingdom
Bemvar, J. D, F.R.S.: 2 Apnil 1961,
Buaoxer?, P. M. 8.: Physicist, Nobel Laureate, 6-8 January 1962.
CHaNDA, Asir: Secretary, London Brahma Samaj. 27 December 1061.
Courort, ALBX: Nuffield Ressaroh Fellow in Gerontology, Departmuent of Zoology,
Univeraity College, London, 22 Decembder 1861-14 February 1962.

GaLraouEr, Jorw ANDREW: Dean, Trinity College, Cambridge. 2 Seplember &
23 December 1961.

Gares, RuacLes : Professor of Biology, University of London. 30 Seplember 1961-1

March 1062.

IxaHaM, W. G.: Asslstant Regional Rep: tive, B Indis, The British Council.
16 Jamuary 1962,

Kmp, H.: Secretary, London School of Economics. 15 January 1962.

Lzarwowr, A, T, A.: Dep of Geography, University of Liverpoal. 20 Maroh
1962-11 May 1962,

Lowspavy, Cattmmaws, Dauz :  Vioe-President, Royal Soolety of London. 9 Jasvary 1862.

Martin, D. (0.:  Asel & 7y, Royal Bodlety of London. 6-7 Jannury 1062,

Ropmson, Pamnta :  University College, London. 10 November 1060-9 dpeil 1961,
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