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INDIAN STATISTICAL INSTITUTE
TWENTYTHIRD ANNUAL REPORT : April 1954-March 1955

Pasr 1. INTRODUCTION

1. On 17 December 1931 it was decided at a public mesting to start stabistical
society in Indis and o committec was appointed to draw up the constitution. On the
dation of this i the Indian Statistica) Insti was regi d in April
1932 as a non-profit scientific society under Act XXI of 1860. In 1932-33 there waa only
one purt.time worker and the total current oxpenditure was Rs. 238. Since then the
activities of the Instituto have increased in many directions. It still functions as a learned
society with Sankhyd : the Indian Journal of Statistics as its official organ; and has society-
type branches at Aligarh, Bangalore, Bombay, Madras and Poona. In addition the Insti-
tute has many other activitiea for which operating offices are maintained at Baranagar
(Caleutta-35) and 9B Esplanade in Calcutts, and at Bombay, Bangaloro, Delhi and Giridih
(Bihar). The number of workers increased to nearly 1200 in December 1855 ; and the
expenditure to about thirtyeight lakbs of rupees in 1954-55.

2. Conslitulion and Adminisiration : The Inati ists of Ordinary, Life and
Honorary Members; Associate Fellows, Fellows and Honorary Fellows. The supreme control
including the power of making rules js vested in the members in General Meeting assembled.
The President and Office-bearers nre clected annunlly. The management is vested in the
Council, the Governing Body of tho Rescarch and Training School, and other Committees
elected from time to time. Work nssigned by the Government of India is done in
accordance with conditions settled by mutual agr and in Itation with Govern-
ment.

3. Tho late Sir R. N. Mookerjee was the first President (1932-1936); and Shri
Chintaman D. Desbmukh has been elected President every year since 1845. A new post
of Chairman was recently created snd Sir D. N. Mitra was elected Chairman in 1055.
Dr. 8. C. Law has been bholding the office of Treasurer sinee 1836. Professor P. C. Mahala-
nobis hos been serving as Secretary since the inception of the Institute and also ss the
Director of the Institute in charge of tho exccutive work since the ereation of this post in
1848; he has been also the Editor of Sankhyd from tho beginning.

4. The work of the Instituto is at present organized in soveral departmenta :

(1) Research and Training School (RTS): for rescurch in theoroticsl and spplied
tutistics with i for professional troining at post-graduate lovel for candidutes who
have already taken their musters’ degreo and other technical courses at various levels, A
grant of about Rs. 6 lakhs was recoived from the Government of India in 1054.55 for this
purpose. Recontly two new units have boen eatablished for biomotric und paychometric
rosoarches.
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(2) Projects : for statistioal enquiriea and investigations which are undertaken on
the basis of ad hoo contract grants. Tho biggeat projoot at present is the technical work
of the National Sample Survey (sample design, p ing and analysis of flsld data) which
is being done by the Institute in cooperation with Government agencies.

(3) Ezaminations : Since 1938 the Institute bes besn conducting open examina-
tions in soversl parts for the uward of Statistivian's Dipl snd Computer’a Certificatos.
The L has also arrang for the award of Associate Fellowship and Fellowship
of the Institute on the baasis of professional qualifications.

(4) Precision Compulution and Mechanics : This section is in charge of both develop-
ment and construction of slectronio (anulogue and digital) computers, desk and other types
of calculating machines, procision measuring instr: and iated equip It
has an electronic laboratory and a well-equipped workshop.

(5) Statistical Quality Control (SQC) and M. R A : Three whole.ti
8QC Units are maintained at Bangalore, Bombuy and Calcutts, which work under the
guidance of a Policy Advisory Committee of which Shri C. D. Deshmukh (Minister of
Finance) is the Chairman and many leading industrialists are members.

(8) Operational Research relating to Planning : An Operational Reseurch Unit (ORU)
started work on a small scale at the end of 1953. In November 1954, Prime Minister Nehru
inaugurated studi lating to planning which led to the preparation of the Draft Plan-

frame of 17 March 1965. Smoe then Government have decided that the ORU should be
oxpanded to work on problems of national planning in close collaboration with the Planning
Commission, the Ministry of Finance and the Central Statistical Organization.

(7) General Services : The [nstitut t services in the form of
a large Maohine Tabulation Section and a specislized Library with a Phutographic Section.
There is also an Estate Office which has constructed departmentaslly with great economy
all the buildings of the Institute and which looks after water, drainage and eleotric supply
and repsirs and maintenance of grounds and buildings.

(8) Social Servicesa : The Institute maintains various social services for its workers,
students and gueats such us medical welfare units at Calcutte and Giridih; hostels, gueat
houses for visitors, canteen, night sohool, transport service and workers' club for sports,
recreation, and cultural activitios.

(8) The International Stalistical Education Centre: This is un associated institution
which was established in 1950 under the sponsorship of the UNESCO uand the Government
of Indis and which works under the joint control of the Internstional Statistical
Institute and the Indian Statistical Institute. 246 trainees from 16 Asian countries have
come to the ISEC in Coloutta betwecn 1850 and 1955.

(10) Eka Press: Another associated unit is the Eka Press under the control of the
Statistical Publishing Society whioch was established on the initiutive of tho Institute as
s non-profit scciety regiatered under Aot XXI of 1860 to undertake the publicntion of
Sankhya : the Indian Journal of Statistios as the official organ of the Institute. Tho Eka
Presa is well-equipped for soientific and technical work of high quality, and is managed in
olose iation with the Insti

5. A brief history of the Institute ia given in Part 3 of this roport.
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TWENTYTHIRD ANNUAL REPORT : 1854.66
Parr 2. THE YEAR UNDER REVIEW : 1054.55
1. GENERAL ADMINISTRATIOR

1. Membership : The number of ordinary b of the Inati i d
to 179 at the end of the year whon 31 enrolled as new members. The number of sessional
and studont members were 17 and 5 respectively. There were 3 genoral mestings, inclusive
of the Annusl General Moeting (Proceedings in Appendix C).

2. Council : The Council had 8 meotings during the year. (Names of the
membera of the Council are given in Appondix I).

3. Governing Body : The Governing Body of the Research and Training School
met on 28 Ootober 1954 at Caloutta with Dr. 8. K. Banerjes in the Chair. The Finance
Committee of the Governing Body also met on 27 October 1854 at Calcutta. (Names of the
members of the Governing Body and the Finance Committee are given in Appendix IT.)

4. Homorary Members : The Counoil recommended for election as Honorary
Members the names of Dr. P. N. Banerjea, D.Sc., Dr. Nikhil Ranjan Sen, D.So., Ph.D.,
and Professor P. C. Mahalanobis, F.R.8., the three signatories of the notice convening a
meeting on 17 December 1931 in Caloutta at which the decision was taken to establish the
Indian Statistical Inatitute.

5. Adminisiralion : As in ‘previous years the Institute continued its. polxuy of

decentralized administration through a number of working i The Ad
tion C i hed 28 tings to discuss questions of polioy and important administrative
matters. The Technical Committee met 18 times to discuss matters relating to the teohnical
section. The House Committee and eeveral other i inued to function and
met 88 necessary.

8. Head, : The premises at 202 B kpore Trunk Road, with an area
of abont 8.5 acres which is adjoining the Institute building, were isitioned by the

Government of India and possession of the premises was handed over to the Institute on
16 May. 1954. After some repairs, additions and alterations, a total floor space of about
14,000 8q. ft. waa available in the different buildings of the premises for office use. Asbestos
gheds were also ereoted in the compound and additional accommodation of about 10,000 aq.
ft. was made available for the purpose of Workshop, Smithy, Carpentry and Stores.

This yoar the Institute had to date & large number of foreign acientists
and experts for which & portion of the main office at 203 B. T. Road was converted into
gueat rooma.

The Inaﬂmbe also aoquired in August 1954 about 1.20 acres of land to the west of
the Instil hrough the Land Acquisition Department, Government of West
Bengsl, after four years” processing. The installation of an eleotrical sub-station at the
premises of the Inatitute for high tension eleotrio aupply at 8,000-volts A.C. was completed
during the year and the sub-station started functioning from 1 September 1954. Electrical
inatallations at 202, 203 and 204 Barrackpore Trunk Road are now fed from the new
tranaformer.

1. COaleulta City Office : The Computers’ training classea continued to be held at
the office at OB Esplanade. Meetings of the Counoil and other important moetings were
also held there during the year. It was found a convenient place for holding the Statistical
Quality Control Conferences in January 1955.

3
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8. @indih Offics : Dovelopment work on the land progressed satisfactorily.
About 6.18 acres of land waa reclaimed and a 2,000 feot long roadway was constructed. A
cemanted throshing yard and a store adjoining it was completed and additional conatruction
work was token in hand. Consolidation of oultivable plota was alao started to facilitate
fiold oxperimentation. Besidea cultivation of aus and aman paddy by the Japanese and local
mothods a part of the reclaimed land was brought under wheat, gram, maize, sugarcane,
potato and some other minor vegetables on an oxperimental basis. The trainees of the
International Statistical Education Centre (ISEC) and the Research and Training School
(RTS) recoived training in orop-outting experiments and eoye-estimation during their visit
to Giridih in November, 1854.

9. Delhi Office : The office at Dolhi continued to function at 8 King George
Avenue as a vital link and co-ordinating office between the Institute and the Central Statie-
tical Organization, the Planning Commission, the Department of Economic Affairs and other
departments of the Ministry of Financo, and other Ministries. The office accommodation
at Delhi is still inadequate and the Government of India has been approached for land and
buildings.

10. Bombay Office: The Bombay Offico did important administrative work in

tion with the atatistical and field work of the Eighth Round of the NSS in Bombay

eity.

11. Fidd Branch: The Field Branch of the Institute with a staff of 168 functioned
with its head ters at the Esplanade Office for part of the year and at 206 Barrackpore
Trunk Road during the rest of the year. The main activities of the Field Branoh were firat,
collection of NSS data in West Bengal and then attending to o number of speovisl surveys.
Some of the special surveys undertaken by the Field staff were a demographic survey asso-
ciated with the Fourth Round of the NSS, jute and aus surveys, amn surveys, pilot surveay a
of unemployment, peak period study during harvest soason, etc. Besidea the routine field
work for collecting data, the Field Branch was nlso reaponsible for the preparation of many
sampling framea and sketch maps of villages.

12. Distribution of workers at different centres : The following table shows the dis-
tribution of workers at Baranagar, Caloutta, Giridih, Delhi, Bombay and Bangalore as on
31 March 1955. Figures are also given for the Field Branch maintained under the direct
control of the Institute for sample surveys and apeoial enquiries.

cenire workers tolal
1954 19556 1054 1056 1954 1955
Caloutta : Headquartera 456 548 101 161 556 709
Caloutta : City 10 26 [ 8 18 34
Giridih 52 70 17 18 69 88
Delbi 8 [] 2 3 10 9
Bombay SQC 4 7 1 3 5 10
Bangalore SQC —_ 8 —_ 1 —_ [}
Statistical 529 665 127 102 666 857
Field Branch 131 120 40 38 171 168
Total : 660 786 167 230 827 1015
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13. Changes in ataff : Shri Dobabrata Basu roturned in July 1954 ofter working
ono year on a Fulbright followship in the Lnati of Statiatioa, University of California,
Berkeley, Californis.

Dr. T. P. Choudhury was on study leave for two years at the London School of
Economios, and camo back in August 1954 after seouring the Ph.D. degreo of the University
of London.

Dr. C. R. Rao who had been away for about ono year ns Visiting Rescarch Professor
of Mathematical Statistics at the University of Illinois, Urbana, U.S.A., resumed charge
of the Rescarch and Training School in Novomber 1054,

Dr. Edwin A. Harper of the Ewing Christian College, Allahabad, joined the Institute
on deputation in November 1954 to organize tho Psychometric Unit.

Shri Amaresh Chandra Roy and Shri Mohi Mohan Mukherjee joined the Electronic
Laboratory in Decembor 195¢ und January 1956 respectively.

Shri P. K. Sen joined the Institute as Special Officer (Administration) in
December 1954,

The following new research scholars joined during the year : Messrs Ravi Kumar,
8. D. Chatterjec, R. P. Pakshirajan, B. Das Gupta and Mra. Sumitrs Nandi.

8hri 8. B. Sen, Head, Projeot Division, waa granted leave for one year from May
1954 with lien over his present post to take up an sssignment under UNTAA programme
in the Philippines in May, 1954.

Dr. R. Vaidyanathaawamy retired from the service of the Institute with effect from
3] December 1954.

Prof. K. N. Chakravarti retired from the post of Registrar with effect from 5 January

1955.

Shri Dipankar Sarkar left in December 1854 to take up an appointment in the
Indian Defence Accounts Service.

14. Cost Accounting Section : This section, as in previous years, was mainly con.
cerned with ovaluating output of work into equivalent standard bours for all primary
workers of the Institute, and with assessing man-months spent in various jobs.

The aystem of incentivo bonus was revised in July 1954 and a system of awarding
prizes for efficiont porfc wod introduced. A Standerds Board for fixing reasonable
levels of performance was set up in July 1054 with 7 senior workers ns membera. Twentyone
meetings were held by this Board during the year in which 05 different operational itoms
were examined ond ocorresponding reasonable levels of performance fixed.

The Accounte Soction ia cxploring the possibilities of mechanizing the accounts and
a measure of succosa has been attained in mochanization of the monthly pay-rolls of the
Institute which cover more than 509, of our total exponditure.

16. Sankhyd : The Indian Journal of Slatistica: The publication of Sankhyd hos
been expedited to s great extent and duriog the year under roview the following seven parts
of the Journal have beon published :- part 4 of volumo 13, 4 parts of volume 14 and parts
1 and 2 of volume 15.

18. Newsletter : Tho Indian Statistioal Inati Newal, volume 2, parts 1-4 wore
published to keep workers and gonoral public informed about tho nctivities of the Institute.

[}
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2. So0IAL AND WELFARE SECTION

1. Health Home : Proliminary work hns been started for the construction of a health
home for the workera at Giridih on the piece of land kindly handed over to the Institute by
Mrs. Nirmal Kumari Mahalanobis. A sum of Re. 3,950/- handed over by the dolegation of
Soviet scientists to Professor P. C. Mahnlanobis was enrmarked by the Director for medical
welfare of the workors. It will be utilized for thin purpose along with the funds allotted by
the Institute.

2. Medical Welfare Unit : During the year the Unit was housed in an independent
building consisting of the Medical Officer’s room, a woll-cquipped disp Y, 8 pti
room for pati an ination room, an isolation room and two single-seated sick rooms.
Sanitary privies and bathrooms with hot and cold water were also provided.

The attendance ot the Medical Unit was 7,449 as agninst 5,681 in the previous
year. The Mcdical Officer attended 840 calls at workers' residences against 715 in 1953-54.
Medical consultations, minor surgical treatment and injections ete. totalled 888 as against
518 in the previous year; 7,214 prescriptions were served ngninst 5,083 in the preceding
year. Medioines worth Rs. 7,882/- were dispensed during the yeer, as against Rs. 5,260/
last year.

The vsual six-monthly inoculations against typhoid and cholera and yearly vacci-
nation against small-pox were carried out covoring the entire Institute stafl at Baranagar
and Caleutta. The Baranagar M pality supplied free ination lymph to the Institute
and sent some of their vaccinators on request. The benofit of the anti-malarial measures
which was so far confined to the Institute workers only has since been cxtended to the entire
field staff. The Medical Unit was also charged with the responsibility of looking after the
sanjtation of the Institute campus jointly with the Estate Office.

The Medical Unit undertook a preliminary statistical study on henlth measurements
of Institute workers and haas lately taken up an intensive health survey on a more ambitious
sosle of all the Institute workers and members of their families.

The work of the Branch Medical Unit at Giridih also increased during the year under
report. The total number of calls attended by the Branch Medical Officer, rose to 239 and the
total number of prescriptions sorved by the Branch Unit to 1,492, value of medicines dispen-
sed being Rs. 1,930/-.

Our thanks aro due to Dr. Satyasakha Maitra, the Honorary Medical Adviser of
the Institute for the expert advice and help given by him. Dr. L. M. Banerjee and
Dr. Amiya Bose also rendered valuable help as consultants in several cases.

3. Canteen : The canteen which is under tho management of the House Committee
served tiffin and other food items to nearly 700 persons on ench working day, and served
meals to tho mombers of the Mess and Student Hostel. Besides routine catering the
Canteen took charge of tho arrangements for soveral ten partios and lancheons.

4. Workers’ Club: During the year 1054-55 the 1.8.I. Club registered a steady
progresa in all apheres of its notivities. The mombership which was leas than 250 ot the
beginning of the year incressed to nearly 450 at ita close.

The Sports and Games section of the Club arranged inter-section Football, Volleyball,
Badminton tournaments, Chess, Cards (Auction Bridge) and Tablo Tennis Competitions at
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different periods of the year. The Third Annual Sports was hold in February 1855 in
prosence of & large number of wpe tators.

The Social and Cultural Scctivn exhibited 8 films borrowed from the *'Centre
Cultural Franguis” in August 1934. A reliol fund was organized in aid of flood-stricken
pooplo in North Bengul uml w little over two hundred rupees wns contributed to
the R.W.A.C and People’s Relief Committee. On the Amniversary Day of the Institute
the secontl number of “‘Lekhan”, the annual literary organ of the Club, was published.

The Third Annual Socinl gathering snd prize-giving ceremony of the Club was held
in April when along with the variety performances the members of the Club staged “'Kalindi”,
by Tarnsankor Bandopadhyuys.

A steamer trip to Dinmond Harbour was arrangedl in early January 10565 in which
more than one hundred members participated.

6. Salbani Club : At Giridih the Salbani Club arranged regular indvor and outdoor
tournnments. [t celebruted the Republic Day, Independence Day aul Bengnli New Year's
Day and the Fi lntion Day Rcunion of the Inati The Club organized several excur-
sions and picnics. It also donated Rs. 128/- tu the Prime Minister's Relief Fund.

3. EXTERNAL ACTIVITIES

1. Professor and Mrs. P. C. Mahalanobis went abroad on | April 1955. Professor
Malulanobis was elected Chairman of the United Nations Statistica! Commission and
presided over its eighth session in Geneva in April.  He uttended o meeting of a working
group of Technical Committee 60 of the International Stundurds Organization at Bruasels
at the end of April.

2. Shri Samar K. Mitra aecompanied by hix wife juined Professor and Mrs.
Mahalunobis at Geneve. The party halted for o few duys in Paris and England where
Professor Muhulanobiy and Shri Mitra hud scientific discussions reluting to statistica and
planning and inspected o number of clectronic computers.  Professor and Mrs. Mahalanobis
uccompauied by Sbri Miten went to the USA in the micdle of May 1954,

3. Ia New York, Professor Muhalanobis discussed with the United Nutions Techni-
cal Assistunce Administration the question of techuieal aild and equipment for the Instituto
and ulso nttended by invitation some mectings in connection with the Bi-centennial Anniver-
sary of the Columbin University. He nlso huul scientitic discussions wnd uttended conferences
in Washington, D.C., Urbann (Lllinvis}, San Francisco, Stanford il Berkeley (Californin).
Shri Mitra visited important centres of work on electronic compntors.  Tho party returned
to London in June and huited thore for some time.

Mahalanobi

4. Inthe i Profossor received an invitation from the USSR
Acadeny of Soiencos to go to Moacow with a delegation of Indian scientists to discusa the
question of securing equipment and technical aid for the Instituto from the USSR.  Profeasor
and Mru. Mahalamobis sccompunied by Shri and Shrimati 8. K. Mitrn and Dr. 8. Ghosal
hulted wt Prague  (Czechoslovakis) for 3 duys und renched Moscow at the end of June.
Profensor Muhrlnnobis npoko st nn Intermntional Conferenco on Mathematios wnd Statinties
which was boing held st that time in Progue. The purty halted for ubout 5 weoks in the

7
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USSR, mostly in Mosoow with visits to Leningrad and Erevan (Armenia). In the USSR,
the Indian soientists had many di i on the production of el i P s ond
precision instruments and on various phases of planning. The party left the USSR in early
August. Professor and Mrs. Mohalanobis made short hults in London and Geneva and
returned to India in the middle of Auguat 1854,

5. Dr. C. R. Rao worked for one academic year (October 1953—June 1954) as
Visiting Professor in the University of Ilinois, Urbana. He gave lectures and attended
conferences in the University of North Carolina at Chapel Hill, the Univeraity of California
at Borkeley, the University of Chicago in Chicugo and the Columbia University in New
York: and also attended o number of ncientitic meetings in the USA. On his way back he

ttended the International Mathematical Conference held at Amsterdam in September 1954.
He aleo visited some of the important centres of statistical work iA Europe.

8. Shri D. B. Lahiri and Shri Ajit Das Gupto attended as members of the Indian
delegation the World Population Conference in Rome in September 1954. They both
presented papers snd participated in the discussions. They also visited Geneva, Paris and
London where they hud scientific and technical discussions.

Dr. C. R. Rao, Dr. P. B. Putnaik, Dr. R. Vaidynnuthaswamy, Dr. G. Kallianpur
and some of the other members of the staff served as members of the Board of Studies and/or
Board of Examiners of different universitiey.

Messrs Dea Raj, J. Roy, I. Chakravarti and R. G. Labu attended in Indian Seience
Congress Session ot Baroda in January 1955,

Dr. C. R. Roo and Shri A. Matthai sttended the Conference on Stutistical Quality
Control in January 1955 and participated in the discussions.

Shri Ajit Das Gupts participated as o member of the Statistical Sub-committee of
the Family Planning Reseurch Programme Committee of the Planning Commission.

Many senior workers took part in the State Statistician's Conference, Caloutta n
February 1855.

4. REsgARCH AND TRAINING ScuoolL

L. The main activities of the Rescarch nnd Truining School (RTS) full under
the threo heade— (i) Resenrch, (ii) Consultutions and (iii) Training. Research has been
conducted at vurious lovels: {2) theoroticul rosenrch on the foundutions of probability und
the logic of statisticul inference, (b) upplivd research involving the development of statistical
tools for npplication to specific problemy and (c) reseurch in tields of upplication in which
the approach ls statistical.

2. The differont courses of training thut huve beon impnrted during the year have
been—

(8) Two-ycur professional stutistivian's truining,

(b) Training at the Intornational Statistical Educativn Centre,

(0) Individual training for officors on deputution for short periods,

(d) Truining for computers.
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For purposes of professionsl training, the RTS made due nge of the facilities
available in other Divisions anc Units of the Institute. The RTS also received active
cooperation from the Central Statistical Orgenization, New Delhi, for training in official
work in Stutistica.

3. Consultation is open to all scientific workors in the country, Advice has
been given to varivus enquiries on the planning of inv and lysis and inter-
pretation of data.

4.1, Theoretical und Applied Research

1. Research Seminars : Besides 1 number of rescarch seminars regularly conducted
by the Research and Training School for exchunge of ideas among the ataff. vome seminara
of mujor importance were heldl during the year. The firat wus & nerien of talka in November
1054 on the recent wlvances in the Theory of Probrbility ant Statistica in the USSR by
Yu. V. Linnik of the University of Leningrad. The talks were followed by s fruitful discu-
wvsion where the similarity of certain problema solved in the USSR and India was revealed.

2. The second wus o xeries of disounsions in Decomber 1954 held by Sir R. A.
Fisher on the logic of Statistical Inference. He traced the history of the logicn! development
of statistical concept. Setting asile the appronch of Bayes s one belonging to deductive logic
Sir Ronald proposed u number of eriteria fur inductive inference. Likelihood and Fiducial
Probubility proved a satisfuctory approach to many problems in scientific investigations.
The theuries developed by J. Neyman and the Iate Abraham Wald cun be more aptly
described us seceptance procedures and do not relate to inductive inference.

3. The third was a scries of talks by Prof. P. C. Mahalanobis on some problems re-
lated to planni Ho i | the Plan-frame of the sccond five yesr plan and guve an
wocount of the theoretical mole] an statistical caleulations on which it way based.

4. Th ical R h: An of the rescarch work cnrried out during the year
is given below under different hemls. The figures within the brackets refer to the list of
pupers given in Appendix VI(A). Some of these are published pupers, some to be published
nnd the others are only preliminury reports.

(i) Sample Surveyn: (13, 14, 15, 16) :  Criterin, based on the regression of the varinte
undler consideration and the nuxilinry variotes. have been ohtained for which PPS (probabi-
lity proportional to nize) sampling is more procisc thun wampling with equal probabilities.

The problem of integrating different types of enquiries when the sample units for
individual types arc seleoted with assigned sets of probabilities has been considered. The
problem is of importance in the National Sample Survoy where the populntion is made the
busis for selection for the houschold enquiry and ares for the lanul utilization survey. The
vbjeut is tu devise a suitable selection procedure so that the sumple villages for the two types
of onquiry ure identical or neur to cuch other. [t in shown that tho ‘serpentine’ mothod is
optimum in n certain nense,

!

Use in made of linear prog for the determination of optimum probabilities
(boseil on nuxiliory information) of aelection of units in the sumple when the selection is
made without replacement.
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(i) EBastimation: (1,2, 4. 23, 24, 25, 37, 38,42, 44): The goneral theory of esti-
mation by minipum nhn nqunrc and maxintum likelihood has been worked out. It waa shown
that esti ore ionals and Frechet derivable under some conditions. All
tho asymptotio properties of consistency in probubility and normality and efficiency are
consaquences of tho above analytionl properties of the estimatex. The procedure of obtain-
ing the absolute minimum chi-square or maximum likelihood estimates from the derived

equations is shown to be valid with probability unity.

Examples have been constructed to show (i) that even in the case of independent
observations from o continuous distribution the maximum likelihood estimate ix not consis.

tent although a i ti exists and (ii) an catimute though usymptotically much less
efficient than another may yet have greater concentration {in some sense) than the latter.

A method of estimating the correlation coefficient from & two.way contingency table
with more than two classes for cuch qualitutive category hus been found. Using the extreme
observations of a bivariute sumplo un estimate of the correlation coefficient hus been cons-
tructed analogous to the range estimate of the standard deviation.

(iii) Probability and Measure Theory: (5,86, 21,22, 34,39, 40): Given any conti.
nuous random variuble X and an arbitrary discrete stochastic process Y, n =1
was shown that & sequence of functions G,(z) can be constructed such that distribution of
(G,) ia the samg as that of [Y,]).

Problems of convergence to normality of a type of random variables which are such
that blocks of them sufficiently fur apurt are independent, have been studied. Getting rid
of the conditions on conditional moments, u theorem on normal convergence has been proved
under Lindeberg type conditions.

Using Tauberian theorems of Feller's theory uf recurrent events it was shown that in
a two-dimensional random walk the asymptotic distribution of 8, = r, +...+x, (in the
usurl notation) does not belong to the domain of attraction of any stable law.

Some results have been obtained on the structure of measurable sets in function spaces
and on mensure-preserving transformntions generated by stationary stochustie processex.

(iv) Distributions and Tests: (3.7 30, 27, 28, 29, 30, 31, 35. 36. 41): Scveral
well-known results in distribution theory have been deduced from the converse of the pro-
pomhon that if 7' is a sufficient statistic for a p ter 8 then any statistic stochastically

dependent of 7 is independent of 8.

A test for the extreme observations in n second sample from a population from which
a firat sample is available haw been dovelopel primarily with the intention of setting con-
fidence limits to the extreme observations in the second sumple.

Severn] theorems characterizing the normal and gamma type distributions based on
the independence of some statistics have beon provest. A significant result is enumeration
of all diatributions fo which the mean is distributed independently of & homogeneous quadra.
tio statistics.

The necessary and sufficient conditions nnder which two general quadratic statistics
of n observations from n normal distribution are independently distributed have heen found.

10
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A non-parametrio test for two samples based on empirical disrtibution functions has
boon constructed.

An estimation of the factor loadings by the method of maximum likelihood and the
q test of the good of fit of n specified number of factors have been inveatigated
and o computational procedure suitable for elsctronic computers has been devised.

(v) Multivariae analysis: (43, 45, 47): Comp ional techni for 1
of dispersion of multiply classified data with unequal numbers have been wurked out. Some
general results useful for computations arising out of least square theory involving singular
matrices and the concept of pseudo inversex have been found. This together with the general
theory of least squares developed by the workers of the Institute provides a complete treat-

ment of the theory and method of least squares.

Multivariate tests in problems involving quick decisions have been worked out.

(vi) Quality Control: (32, 33, 46): A general aolution for opti {mini sample
number) gauge wnmg has been derived and on the basis of this acceptance sampling plana
itable for gauging insp based on the AQL, AQL-LTPD and other concepts have been
aonstructerd, Ex'.en.si\'e sampling inapection tablea for these plans have been provided. These
tables have uses in biol 1 and other industrial fiells also. A tecbnique has been
evolved for controlling simnltaneously the mean and variability using the count of items
transgressing the two-apecification limits, when inspection is done by gauging.

(vii) Miscellancous: (8,9, 10, 11. 12, 17. 18, 19, 20, 48, 49): There were a number
of other contrib lating to ics, biometry, paychometry and time series.

5. Applied Research: Work in applied research was mainly undertaken by the
Biometric and Paychometric Units whose activities are given separately elaewhere anid also by
members of the staff attending to scientific enquiries.

8. Scientific Enquiries: The Research and Training School attended to a number
of scientific enquiries from research workers in various fields, government departments and
business firms. Some of the major problems handled are described below.

(i) Tho offect of Ergometrine and other meddicinea to control haemorrhage in child
birth. (Arati Roy. Caleutia Medical College).

(ii) Discrimination of beetles by the configurntion of spots on the body.
(Dr. A. P. Kapoor, Zoological Survey of Indin). The two species of beetles E,, stigma
and E I'mplicala are not easily distinguishable morphologically. It waa desired to find a
mothod of disorimination based on the configuration of apota on the body and neck so as to
minimize the errors of classification. The existing technique for the construction of a
discriminant function is applicable when quantitative measurementa are involved. These
methods were modified for the case of qualitative characters such as the configuration of
spota and applied to the above problem.

(iii) A study of children born to parents affeoted by atomio radiation. (Dr.
Williom, J. Schull, Heredity Clinic, Inalitule of Human Biology, University of Michigan).
Tho data congisted of a four-way classifiention with mothers and fathers each classificd into
4 cotogoriea of injury due to atomio radiation, two cities snd two sexes. Four measure.
ments were takien on each child. Besidles involving multiph and awultipl
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classifications there waa an additionsl complication dus to cell number being unequal.
Speoial computational tochniques have been worked out for use in this problem.

{iv) Analysis of Vanaapati pl peri | error: from Government of
India, Ministry of Food and Agriculture through the Central Statistical Organization.

4.2. Training Courses

1. Statisticiana’ Training Course: This course in intended to provide training at an
advanced level for the making of profesaional statistiol Candlid who possess master’s
or equivalont degree in statistics, mathematicn, or an allied subject are admitted to the course.
This couree is being converted with effect from July 1955 into a three.year professional-cum-
theoretical course.

2, Seventeen atudents (list in Appendix VII) satisfactorily comploted the two years’
training in June 1854. Most of them were absorbed in commercinl or industrinl organizations
or in government, while four of them joined the [nstitute as reascarch workers or technicians.

3. All the 13 students who attendel the first year cluss, were promoted to the second
year. Three other studenta who had previous qualifications in statisties were directly admit-
ted to the second year after a qualifying examinution. The number of fresh men admitted
to the first year class was sixteen. The list of traineex who attended the two classes are
given in Appendix VII.

Besiden nttending lectures and Inboratory work on the different aubjects in the
curriculum and undergoing training in applied work in different sections of the Institute.
trainees of the second year spent a few dayx ut Giridih actively participating in crop-cutting
and other agricultural experiments conrlucted there. The trainees of the second year were
also given opportunities to attend the Conference on Statistical Quality Control, the State
Statistician’s Conference held at Calcutta and the various seminara and technical discussiona
held at the Institute during the year. The trainees also spoke on various topics prepared by
them at a serien of seminars specially held for them.

4. On the basis of their performance in class and periodic tests held, six students of
the firet yesr cluss and six atudents of the second yenr clusa were awarded scholarahips worth
Ra. 30/- or Rs. 50/- per month.

5. With the inanguration of the studica relating to planning for national develop-
ment the necessity of increasing the officiency of the staff was felt, especinlly in the Com.
puting Section. With this aim in view, evening classes were opencd nt the end of 1954
in the Institute premises at Baranagar to give, free of all charges, facilities of training to
computers and other workers tv ascquire technieal skill, acouraoy and speed. Under the
auspioes of the House Committee, the night sohool continued to give coaching to Inutitute
workers who wish to appear for tho School Final Examination of the 8 lary School
Board. A large number of workers ure taking advantage of the training facilities pro.
vided by the Institute.

8. Training in the International Statistical Education Centre: A major portion of
the training at the ISEC wan undertaken by the ataff of the RTS. Somo of the ISEC atndents
were given faoilities to attend loctures on special topics given at the RTS8. Tho trainees of
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the Centre nleo led the i andl di i Details of the Centre's activities aro
given elsowhere.

7. Compuier’s Training Course:  There wore two seasionn, onc from July to Decem.
ber 1954 and anather from January to June 1855, for giving couraen of Lraining to computers.
During ench sexaion, junior coursea corresponuling to Port TA and Part IB und senior coursen
correaponding to Part TC of the ayllnbus for the Compnter's Certifiente Examination were
held. The number of aturdents admitted to the junior couraen was 87 and to the senior courses
21, Classes wore held both at the Esplunade and the Baranagar Offices.  Junior clanses were
hel in the mornings and evenings while the senior clnases only in evening.

Specinl couracs gimilar to the junior conrsex were also given at the Baranagar office
for the training of computers working in the Institute. Seventytwo workers have pnrtici-
patedl in this trnining.

8. Officers on deputation: Eight personn deputed by government ddepartments or
educational institutions went throngh individual courses of apecialization in different
fiellls of interent. Some of them were also able to participate in the weminars helil by
Sir R. A. Fisher. Numes of the officers on deputation are given in Appendix VIII,

4.3. Biometric Unit

1. A new unit for carrying out applied researchea on hiometry waa started in April
1954 under the leadership of Dr. M. Masuyama. and with the ussistance of Shri Subodh Kumar
Roy and Shri A. Nnrnysnan. Professor Masuyama returned to Jupan in August.  Prof.
J. B. 8. Haldane and Mrs. Halllane (Mixs Helen Spurway) arrived in July 1954 and worked
in the Unit for about two and a hallf montha. A well-equipped laboratory has now been set
up and it possesses umongz other things: gas plant, nutoclave, colorimeter, incubator, ther-
mostatic bath, centrifuge, illel water plant. nir cowditioner, microscope, cte. The
Unit has been making sttempts to eollect and maintain pure enltures of fungi and bncteria
from the city and from abrond. The Unit ix greatly indebted to the following Tustitutes
and Laboratoriex for helping with pure cultures nf fungi and bacterin: Bose Research
Institute: School of Tropical Medicine, Calenttn: Botany Department, Caleutta University;
Botany Department, Presidency College and National Institute of Agricultural Sciences,
Tokyo, Japan.

3. In connection with cortain investigations of antibioticx and fungicides, o large
number of angionpermic plants were collected from varians parts of the city nnd suburbs
and some plants which were not abailable locally were purchised from Sikkim. Under
the guidance of Dr. Maauyama, 8. K. Roy mule screening teats of abont fifty nngiosper-
mic plants in senrch of antibiotics and fungicitles.

4. Profesror and Mra. Haldane stucdied the hresthing behaviour of fish "Koi',
anabaa testudinens, In u briel stuly of tho sacentn for nir of thix fish they found that by
altering tho amounts of oxygen wvailable in the nir and water they could alter the mean
value of the intorval between two nacenta (moroe thiun ten-fold), but its coeflicient of varintion
romained at about 265 per cent.  When howevor the tish was put in a sitnation to which neither
thoy nor their tors hael buen exponod, for ple, in water containing oxygen but with
pure nitrogon abovo it, thix relative rogularity was lost anil cosficient of varintion rose to over
200 per cent.
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5. 8. K. Roy measured the ohloride voncentration of about one hundred urine
ples during and sixty-three during wintor. The distribution of samples
during the mongoon is found to be nearly roctangular rather than normal. A. Naraysnan
ha studied the problem efficient utilization of protein in pulses by processing them with
mioro-orgsnit In this tion the opiimum temperature, pH and ratio of starch
to pulses are being invalugnte(l individually and in factorial design. Several other problems
auch ns the study of antibi physiological of fatigue, and earth-worm
custing in different localities are currently under investigation.

+4.4. Paychometric Unit

The Paychometric Unit was opened in November 1954 with Dr. Edwin A. Harper,
Jr. (whose services have been temporarily lent to the Inatitute by the Synodical Board of
the United Church of Northern India) in charge of the Unit. Group and individual tests
ol nptitude and ability. as well as of knowledge and training are constructed and tried out.
Resea-ch work is done on efficient metho:ls for item writing, item analysis, test analysis,
factor analysis, and other psychometric atatiatica. Servicea are offered to competent
paychologists in all parts of Indin, for punched card machine analysis of lncge sample data.

2. Besides attending to a number of requests for information on test construction
and statietical analysis. vocational guid speech correction, ete., the Unit gave advice on
the following projects:—(1) correlation of Cattell's ‘Culture-Frec Test’ with Punjab
Matriculation examination results (Rev. C. W. Riddle, Punjab amdl Dr. Raleigh Drake, Kent
State University, USA). (2) Item analysis and sclection of items for o mechanical assembly
test (Shri C. N. Ganguly).

3. The Unit was also either partislly or wholly responsible for the completion of the
following items of work—

(i) Rogerian ‘Non-directive conneelling’ in deseribed in terms understandable to
the Christian minister and layman.

(iiy A workbook in Hindi, with instructions, places to record datn, and questions,
covering the Intermedinte and part of the Degree course in paychology ‘practical’.

(ifi) U.S8. birth smmtlc-; are analysed. and their implications for future school and
oollege Imenta di Confusions in projections arise from the multiplicity of data
avuilable: one muat take into aceount the source of the data, how it was gathered, the exact
definition of the territory andfor group covered, the time of year, etc. Various methods of
projecting encolments are alwo cliscuaned.

"

(iv) Nearly seventy-five psyoh ic research proj
were listed and described.

{v) Data on 177 atudents who had taken Cattle's‘Culture-Free Test’ of Intelligence,
and the Punjab () High School Final Exnmination were nnalysed. Correlations range:l from
+.47 to +.70 for various age groups.

(vi) Effect of long time interval on Dr. Philpott’s vacillation ratio: Work curves
wore taken from 10 male and 10 female subjocta (20 sittings each) on two types of work.
Tt was found that the wave length pressnt in the morning work curve is longer than its correa.
ponding evening work curve.

now in progress in Indis,
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(vii) Records of 50 persons on  50-word Word Association Teat were analysed with
reference to type of response olicited, resction time, reproduction timo, popular responses,
eto. Subjeots were persons who came to the Inatitute of Psychological Research and Service
(Patna) for guidance.

(viii) A Word Association Test in Hindi was constructed and the records of 25 per-
sons on that test wero analysed, with reference to type of reactions olicited, renction time snd
reproduction time, and percentage of the responses given in English.

45. L tional Statistical Ed ion Centre
1. The International iatical Ed ion Centre (ISEC), Calcutta, was opened
in QOoctober 1850 under the suspices of the UNESCO and the Government of India. The
Centre was a cooperative enterprise of the L ional Statistical Inati and the Indian

Statistical Institute. The objective of the Centre wax to provide courses of training in theo-
retical and applied statistica at varioug levels to prospectivo statisticians from countries
of the Middle, South and Far Enst. From the inception of the Centre to January 1854, the
Centre had conducted six terma of training each of six months’ duration, with provision for
trainees who completed one term to continue for another term for training at & more ad.
vanced Jevel. During these six terms, training was imparted to 143 participants, involving
186 student terms, and representing 15 Asisn countries.

2. The yeer under review covered the seventh and eighth terms. The seventh
term was & six-month term. As rogards the cighth term it was decided to have a longer
term extending over one academic year.

3. The maintenance of the ISEC continued to be shared by the International Sta-
tistica) Institute and the Indian Statisticsl Institute. At a meeting of the Statistical Educa-
tion Committee of the International Statistical Institute, the following proposals, among
other things, wero accepted:— (i) the course at the Contre should be extended to cover one
academic year (approximately mid-July to mid-April) which could in practico be regarded
as forming two terms of 4 to 4} months each, (ii) the composition of the Joint Board of
Directors should be ns follows:— International Statisticnl Institute— 3 members, Indian
Statiatical Institute—3 members and Government of India—1 member, (iii) while there were
reasons to expect continuing support of the Centro by the Government of India, availebility
of funds from other sources should be cxplored.

4. The Government of Indin sanctioned a grant of Rs. 1,20,200/- to the Indian
Statistica]l Institute and $9,000 to the Internationsl Institute for the continuance of tho
Centre during the two-yeur period 1952-54. With the terminution of tho period of this grant,
the Government agreed in principle that the Contre should be continued and the sanction
of & grant for the period 1954-60 waa received subsequontly.

6. The seventh term opened on 11 Janusry 1954 nnd olosed on 30th June 1954.
The number of trainees who attended was 24 from 7 countries as follows:—

Burma-2, Indonesia-3, Nepal-1, Pakistan-1, Philippines-3, Viot Nam-2 and India-12.

6. Tho oighth term opened on the 18th August 1054 and olosed on the 15th April
1965.
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The number of trainses admittod to the eighth torm was 27, distributed among 7
oountries as follows:—

Burma-1, Ceylon-1, Indonesia-3, Iran-2, Paki 3 and the Philippines-2, Indis-15.

7. The trainees were drawn from among oﬁoora in Government departments, com-
mercial orgunizations, or scientific or hing i i A list, of trai who attended
is given in Appendix IX.

8. Training during the two terms comprised lect laboratory work, assisted read-
ing, seminar discussions, in-service training [both ut the Indian Statistical Institute and ot
the Central Statisticsl Orgunization (CSO), New Delhi] andd sampling investigations carried
out by the trainces themselves. About 550 hours were devoted for lectures on different
subjects in the curriculum, 850 hours for practical and other work, bevides periods of u few
weeka spent for in-service training at the Central Statistical Organization, New Delhi and for

ducting u survey of housing condition in Culeutts during the scventh term and crop-cut-
ting experiments at Giridih during the eighth term.

9. Among the teachers from the Indian Statistical Institute who contributed to the
training were: P. C. Mahalanobis, 8. Bhattacharyya, 1. M. Chakravarti, P. K. Chatterjee,
H. K. Chaturvedi, T. P. Choudhury, A. Dasgupta, Des Raj, N. C. Dutt, A. Genguly,
A. K. Dasgupta, N. C. Ghosh, J. Roy, R. G. Laha, A. Matthai, K. G. C. Nair,
E. M. Paul, B. Panesar, S.J. Poti, S. Raja Rao, Ravi Kumar, A. Rudra, R. P. Saha,
B. N. Sorkar, D. Sarkar, C. S. Romakrishnan.

10. A number of visiting profeswors arranged for by the International Statistical
Inetitute or deputed by the UN, the FAO and other specialized agoncies of the UN have
been assoviated with the instruction ut the Centre. The visiting professors during the two
terms were:— Dr. Q. M. Hussain (Pskistan), Prof. R. M. Goodwin (UK), Prof. J. B. S.
Haldane (UK), Dr. A. E. Harper (Jr.) (USA), Dr. P. V. Sukhatme (FAO), Dr. 8. 8. Swaroop
(WHO), Mr. T. U. Viswonathan (UN), Dr. N. Koyfitz (UN), Mr. M. Licberman (UN),
Dr. M. Masuyasma (Jopan), Mr. A. 8. Windett (UN).

11. The trainees of the Centro slsv nttended s and seminars given by o large
number of other visiting scientists at the Institute including Sir R. A. Fisher (UK), Dr. Shew-
hart (USA), Dr. Linnik (USSR).

12. A large number of statisticians {whoso names are not mentioned here) from dif-
ferent ministries and dopurtments of the Government of India delivered lectures during the
in-servioe training organized by the C80, Now Delhi.

13. The Government of Indin have been granting u number of fellowships to the
truineos of the Contre out of contributions to the Technical Co-vpuration Schome (Colombo
Plun). During the first six torms, o total of 76 Followships wero awarded. In the soventh
term and in tho oighth term 21 trak ivod such Fellowshipu.

14. Tho ISEC Students' Associali bor of ions to placos
in and around Caloutta, bosides visiting Snmmlketan Bmams and Agra. Tho Assvointion
published a Souvenir volumo for tho sovonth term and mnothor for the cighth term.
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4.8 Professionsl Examinations

1. The islician’s Diploma E: ination waa held in August 1854 at the following
osntres:—Calcutta, Delhi, Madras, Poons and Lucknow. In all, 86 candidates registered
h Ives for the ination in one or more papers, of whom 81 appeared and thirtyone
passed.
2. The Compuler's Ceriifl Examinalion Part I was held in July 1954 at Caleutts
and Poona. No candidate registered for Part 2. Out of 80 candidates who registered for
differsnt ions of the inations 74 nppeared and 28 passed.

3. Two examinations for Siatistical Field Surveys Certificate, junior and senior were
held during the year—in July 1954 and in February 1955. The July examination was held
at Caleutta. Nine lid hod regi 1, 7 app 1 and 5 passed. The February
examination was held at the three centres—Caleutta, Delhi and Giridih. Fifty candidates
hadl registercdl 43 sppeared und 23 paased in one or more sections of the examination.

The numes of succesaful candidates in the different examination are given in
Appendix X.

8. Proszor Work

5.1. National Sample Survey and Associated Projects

1. The Institute has been in charge of the statistical work relating to the country-
wide, continning National Sample Survey (NSS) since its commencement in 1050-51 while
the field branch has been under the direct control of the Ministry of Finance (except for &
special survey unit under the Institute). By the beginning of the year under review seven
rounds of the survey had been completed. On the basis of analysis of the datu collected during
different rounds, various reports were prepared; and one report, National Sample Survey
Report Number 8: Survey of Faridabad Township (March-April 1854) was published.

2. As in previous years, the NSS Statistical Section was engnged in the desizn of
surveys (including preparation of forms and schedules and instructions for field workers),
and the serutiny, processing, tabulation and analysis of the data collected by the field
branch.

3. A NSS Programme Committee was set up by Professor P. C. Mabalanobis (Hony.
Statistical Adviser to the Cubinet) in Decomber 1954, with Sarbasri B. Ramamurti,
M. Mukherji (CSO), H. C. Ghosh, V. R. Rao, D. Y. Lole (NSS Field Directorate), P. Pant
(Planning Commission), J. M. Sengupta, D. B. Luhiri, N. C. Ghosh and A. Das Gupta
{Indian Statistical Institute) us members. It met on two occnsions. The Committee also
convened meetings of statistical workers from different parts of the country to consider
the NSS programme. The Committee was entrusted with the recommendntion of priorities
in both field and statistical work for the ideration of the Gov - of India.

4. Eighth Round of the NSS: The Eighth Round made a distinct departure from
the pust in more thun one respect. In addition to the wsmal questions on houschold con-
sumption snd production the Eighth Round ineluded, i tho «osire of tho Ministry of Food
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and Agrioulture, an extennive survey of agricultural holdings broadly on the basis of the
Food and Agricultural Orgonization (FAO) Census. To fulfil the purpose in view the aizo
of the sample wna inoressed nearly three-field by the sddition of sample villages for which
information waa collected by the different State Governments.

5. A conference of State and Central Statisticians wau held in Caloutta in March
1954 to prepore concrete proposals which were finalized in consultation with State Govern-
menta by the end of June 1954. A Training Conference of the Supervising Officers whu
would take charge of the survoy in the different States and also of the Supervising Officers
of the NSS (responsible for the Central sample) was held in the first week of July 1954,

8. Out of total of about 4.500 sample villages. the States took charge of about
two-thirds and the Central sample hwt one-third of rural sample together with about
500 units in urban areas. . The period of field investigation extended over ahout 8 months
(roughly July 1954-March 1955). The Stute of Jammu and Kushmir waa included in the sur-
vey for the first time since the inception of the NSS.

7. The sample villages of the Centrul snmple were ullocated to the varivus
States on o joint consideration of the relative rural agricultural population (excluiling ugri.
caltural labour) und the uren unier cereal crops. The extended samples in the States were
constituted by a multiple (generally twice) of the number of the Central snmple unitx in vuch
State, with a view to obtain reasonably dependable State estimatex.

8. The number of sumple villages sllocated to a State was further distributed to
“natural divisions’ in the sense of the Census of Indin 1951 in proportion to respective ugri-
oultural population (excluding agricultural lubour). Nutural divisions were lurther stratificd,
each stratum beiny a set of tehsils or taluks which ure more or leax humoygencous with respect
to net crop aren per head of agriculturs] population (excluding agricultural labour). The
limits within which this messure of homogeneity would lie wus =0 obtnined as to give more
or less equal volume of syricultursl population in ench stratum.  Four sample villages within
each stratum were chosen with probubility proportional to total population and with replace-
ment. The sample units for both Contral sample aud extended sample were chosen
on the sume principle from these atrata

9. On the basis of information regarcdling means of livelihood classes and holding
size, the householils constituting a sample village were stratified into three types. A sample
of householdn was selectedl xopurately from each of these threc types. The xize of sumple
for each type was determinetl un the consitlerations that the sample would be self- weighting
sepnmbely for ench type and that alequate representation of cuch type was ensured.  The

fractions in each | hold type was maintained at such a level wo nx to give. on
an &veruge, from 20 to 24 sumple households per village tuking all the three types together

10. In ud(hhon to llbrll:lll'.lll‘lll hoklings, this round covered questions reguriling
trend of solf. hold indebted and furming practices, Besides these
new subjocts, the uuuul enquirien regarding consumer expenditure and houschold productive
enterprises were continued in the Contral sample.

1l. Sample Survey of Manufacluring Indusiries: The wurvey witl the yoar 1053
as tho referonce period, was started in March 1054 and was comploted by November 1054,
The NSS had thus collected up to now dutn under this survey for the years 1051 to 1033 in
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addition to the data collected by the Directorate of Industrial Statistics and tabulatad by
the Inatitute, for reference yeara 1040 and 1050,

12.  Survey of Savera’ Preference in Delhi State: At the request of the Ministry of
Finance a pecinl enquiry was conducted to study the preferences of purchasers of National
Savings Certificaten in Delli Stato. The planning of the survey as well as the field work waa
completed in nbout three weeks in August 1954: proliminary tabulation was pleted by the
end of the firat week of Septeraber 1054: and n report was submitted to Government in De-
cember 1954,

13. Empl d- Unemple roey+—B agar Pilol Inguiry: The Govern-
ment of India hud desired that the NSS should undertake a detailed survey of employment
and unemployment, over he country as easly as possible. Tn order to colleot basic informa-
tion fo: the preparation of an efficient sample denign for this purpose, pilot enquiry was
made in Dx ber 1954 nt B gor in the i linte vicinity-of the Institute hendquarters.

14. (hittaranjan Enguiry: A speoinl cnquiry covering about 700 householda
and privite enterprisex was atarted in Junuary 1985 in Chittaranjan which was a very small
village before a lurge Government locomotive faotory (employing abont 8.000 operatives)
was established there in 1950 leading to the growth of a completely new industrial town.
The object of the enquiry was to stwdy the charncteristica of the economic development
of »uch towns.

5. Preparatory work for the Ninth Round of the N8S: Towards the end of the year
under review a gooil deal of attention was given to the planning and designing of u country-
wide survey on employment and unemploymont which would be the major objective of the
Ninth Round of the National Sample Survey.

18. Ezperimental Surveys for Estimation of Crop in West Bengal (Auwtumn and
Winler Seusons): Two sample murveys, on an experimental basis for the estimation of
acreage and out-turn of jute and paddy crops in sutnmn and winter were carried out with
a two-stage sampling design having 8000 village unions ax first-stage units and 10 clusters of
fields in ench unit as the second-atage wnite. For the viell surveys, a similar design was
adopted. but with two more stoges of sampling. the ultimate unit being circular cuts of
100 aq. ft. The results obtained from these experimental surveys are being utilized in
evolving & multi-stage i linique for crop estimation on an all-India acale.

17. Ceniral & State Statisticians' Conference on Employment d Unemployment En-
quiriea: In order to bring about co-ordinution and eompnrability in surveys of employment
and unsmployment to be conducted by the vurions Central and State agencies, the Centrat
Statistien] Organization of the Government of India has prepared a Manual on the subject
which was discusserd in an ad hoc seasion of the Conference of the Central and State Statisticians

held in the Inatitnte in Calcutta from 17 to 19 February 1955.

A Working Party consisting of the representatives of the Central Statistical Organi-
zation, the Planning Commision, the Field Directorate of the NSS, the Ministry of Labour
and the Indian Stutisticnl Institute waa st up by the Central Statistical Organization for
drafting the ‘Manual’.

The Indian Statistical Inatitute prepured a draft i ire on employ t and

unemployment to sorve s the basis for dircussion by the Working Party. The Conference
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mentioned obove wua attended by the iatioal repr i of almost all important
States besides the members of the Working Party and wome senior workera of tho Indian
Statistical Inatitute.

18. [Internal Planning and R ization: The statistical work of the NSS was
reviewed againat the exsting resources of the Institute, and it was found that a great deal
of expansion was needed partioularly in tabulati hi quipment, and in trained per-

sonnel for a oritical appraisal of the results. Oanmdaruhle expansion was made in machine
equipment and also in personnel as the result of this review,

5.2. Other Projects and Applied Studies

1. Family Budget Enquiry in Rural Area, Giridih: This nurvey which atarted in
June 1953 was continued during 1954, and syatematic information was collected on produc-
tion and receipts, daily purchases and cornsumption and other disposals in the householl
during the day from 80 families in the sample in 4 zones (in about 10 villages). Besiden the
daily schedules, a fortnightly schedule was introduced to nscertain and record the actual

"

ights of & few aelected items of ¢ ption just before cooking. In adition, weekly and
monthly of ption were collected on every sixth day. in order to study the re.
call period. This was eo conducted that in every week 4 achedules from 4 different households

could be collected and & complete cycle of 60 families could be finished within 15 weeka.

2. Varietal & Manurial trials: In the agricultural farm at Giridih a number of
varietal experiments and manurir] trials were conducted to study the effect of manure and
methods of cultivation. The experiments were made on winter paddy to test the difference
in yield in plots cultivated by the local methods as well as the Japanese methot.  The data
is being analysed, and it seems that it will be necessary to carry out a series of such ex-
periments before any conclusions can be drawn.

3. Crop-culling experiments, Giridih: Crop.ocutting experiments on jute and paddy
were conducted in the Institute farm plots as in the previous year.

4. Progressive harvesling experiments: Experiments on progressive harvesting
have been conducter in several paddy plots on the agricultural lands at Giridih. The plots
chosen for the purpose constituted a compact area with paddy crop ready for harvest at the
same time. A large number of sample cuts were taken every day, commencing from about
30 days before the normal harvesting period, when the paddy grains were not aufficiently
mature and contained a good desl of moisture and upto the period of normal harveating when
the grains were fully maturo. The main objects of these experiments were (1) to find out a
optimum date for harvesting when the crops attain just that amount of maturity which when
harvester cause no loss in the final yield; and (2) to examine the trend in the effective yield
rate, 8o that estimation of final yield, if necessary, could be adjusted even when harvested
at & premature atage.

5. Studies on Sampling Methoda in Population Census based on 1841 Census enumera-
tion slips of Hazaribagh, Bikar: Experimentsl studies on the methoils of sampling in popula-
tion census were continued during the year under roview. By extracting 400 systematic
samplea of individual census slips from & set containing 7,00,000 slips, the efficiency of syxte-
matic sampling in building up some of the popnlntion tablox was investigated. The cffi.
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olenoy of the village as the sampling unit in respect of two important aspects of the popula.
tion viz. tho distribution by (1) age, sex, civil condition and (2) sex, means of livelihood,
dependency status, is boing i tigated. The tabulation work has been cumpleted and the
draft report has been prepared.

6. Fertility study: NSS Sewnd Round (dpril-June 1951): To isolate and study
the vital factors that liti tion dy ics in India, dotaila of about 20 thousand
rural coupley (sample villages llUB sample households 11,000), obtained from NSS Second
Round data (April-June 1951) were tabulated. The ages at murriage of husbands and wives,
averagce number of children born per couple. sex-ratio, infant mortality, and avernge intervals
of successivo births were studied in two independent and inter.penctrating sub-samples in
the differentials: marriage cohort, marringe duration. religion, oaste group, oceupation group,
land p 1, for each population zone and also for all population zones combined. A
report based on the above data: ““The use of xamplo surveys in  Demographic studies in
India” was presented by Professor P. C. Mahalunobix and Shri Ajit Das Gupta at the World
Population Conference, Rome, August-September 1954. The progressive intensity of sex-
selective and dewd.infant rocall fapses and increase in the number of children por couple in
recent marringe cohorts at differont years nfter murriago stages are two of the main findings.

7. West Bengal Special Demography Study, April-May 1954: A Special Demography
Study was conducted in 72 villages, 26 urban blocks, and 14 city blocks in West Bengal
(Fourth Round NSS sample villages and urban blocks, but with fresh sampled households)
to study a numbor of methodological problems such as the quality und improvement of age
asaegsment, mobility and migration details, seatter of the bio-family. recall lapse, intensity
in sickness and marriage reporting. basic sttitude towards migration, education. family
planning, ete. Data relating to 1300 households wero collested: and the different levels of
age accuracy wore studied under sex, age, religion and group, mother tongue, education status
and informant'a ability and willingness.

8. Study on Age Reporling: On the buais of the available material including the
Census and NSS, a study wus made of age reporting with a view to investigate the effect of
three forees: digit preferonce, eatimation eeror, and age biss whioh Jead to the heaping up
in nge returns. The snalysis, confirmed by coefficients of concentration, suggested the 2-6
age-grouping 8y tho most officient.

8. Demographic Study, NSS Fourth Round (April-Seplember 1952): Work was
started on the onalysis of the demographic material (by two independent, intor-penetrating
half-samples) of the NSS Fourth Round (April-Sor ber, 1952). Sub plos with the week
as the period of reference were taken. In the rural sector the number of sample villages and
sample houschokls were about 950 and 8,800 respectively: in the urban sector. the nuraber
of urban blocks und sample houssholds were about 400 and 3,800 respeotivoly.

10. Populali jection: The population of India waus projeoted under different
fertility and mortality mumpuons in the light of demographic oxpericnces hore and abroad,
for sox and four broad age groups, for cach of the six population zones in Indlia upto 1971.
and for India as o whole upto 2,001. The results are given in u working paper prepated for

the Planning Unit and listed in Appendix VI(B).

11. Man Power Eatimates: On the hasis of the projested population and the labour
foroe entimates obtuined from the NSS Fourth and S8oventh Rounds, the i

P
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in India have boen projected up to 1876 under age and sox breakdowns, under different
assumptions regarding the future behaviour of the various domographio factors. A working
paper on this is under preparation.

12. Study of South Rhodesian Age Distribution: Tn the 1951 Consua of the South
Rhodeaian population nge returns were recorded in apecified years where possiblo; and in other
casos information wan collected na to whether the individual was born hefore the influcnza
epidomio of 1918, andl for thoae born after 1918, whether they were helow or above the age
of puberty. among the feraalex horn before 1918 in the two groups: post menopause and pre
menopauss. There were in eddition others who enuld not supply any such information.
Tho problem waa to extimate the population distribution in wingle years. The data were made
available to the Institute by Dr..J. R. H. 8haul, Central African Statistical Office, Salisbury,
8. Rhodesin. Estimatex for single yearn were made and a technical note is under prepara-
tion.

13. In addition to the projects or atudies mentioned above a number of speciaj
inveatigations such os family budget. nutrition and health studies, bullock unllu'.lon surveyl,
demographio stulics on the later rounds of the NSS and other noci inv
on NSS data.

8. OpEraTIONAL RESEARCH RELATING TO PLAXNING ( Praxnmxo Division )

1. With the inauguration at the Institute of studies relating to planning for
national development by the Prime Miniater on 3 November 1934, a rapid expansion has
taken place in our activities. Tho Planning Commission hatl decided! earlier that the Inati-
tute together with the Central Statistical Organization should start hasic studies to explore
poasibilities of getting rid of uncmaployment in ten years and at the same time of increasing
national income a8 much as possible. A Programme Committee was formed to decide the
general lines of work and set up priorities and a Project Execution Committee was set up
to ensure that work wax being done in accordanco with such priorities. Twelve research
unite were formed on an ad hoc basis to conduct research in various fields. Apart from the
workers of the Institute 8 number of experts from abroad participated in the studies.
With the formation of & separate Planning Division, the Institute entered o new and impor-
tant field of study.

2. The Project E ion G i isted of Professor P.C. Mahalanobis
(Chairman), J. M. Sen Gupta, C. R. Rao, Pitambar Pant (Private Secretary to the Chairman,
Planning Commission), and M. Mukherjee (Central Statistical Organization), (Secretary).
A large number of workers from different sections in the Inatitute participated in the
studies (names given in Appendix B). Among foreign scholars who participated in the
studies wero Professor Ragnar Frisch (Norway), Professor Ch. Bettelbeim (France), Dr. R. M.
Goodwin (UK), Dr. Oskar Lange (Poland), and Academician D. D. Degtyar, Professor 1.Y.
Pisarev, Dr. M. I. Rubinstein and Professor P. M. Moskvin (USSR).

8. Shri C. D. Deshmukh (Finance Minister) came to Calcutta and had discussions
on planuing in the Institute on 14 December 19064. Prime Minister Nebru came to the
Institute on 25 December 1954 and stayed hore for nearly two hours and a half and had
discussions on various aspeots of pl g This was foll } by the visit of many high
officials of the Government of Indis among whom may be mentionod Sbri S. N. Miera
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(Deputy Minister of Planning), 8hri Y. N. Sukthankar (Secretary, Planrning Commission),
Shri H. M. Patel (Secretary, Department of Economic Aifairs, Ministry of Finance), Shri
Tarlok Singh (Joint Secretary, Plannipg Comnmission), 8bri J. J. Anjaria (Chief, Economic
Division, Planning Commission), Shri 1. G. Patel {Deputy Economic Adviser, Department
of Economic Affairs).

4. On 8 November 1954 Professor P. C. Msahalanobie submitted to the Prime
Minister & preliminary note on the basic spproach of the 20d Five Year Plan. In Novem.
ber and December, the Instituto and the Central Statistical Organization (CSO) made a
rapid study of available material and sterted preparing working papers. From January 1035
the Economic Division of the Planning Commission snd the Depurtment of Economic Affaira
(Ministry of Finance) became actively associated with the Institute and the CSO in prepar-
ing working papers on planning. On the basis of the above studies and after full dincussions
with the foreign experts Professor P. C. Mahalanobis prepared a draft Plan-frame for the 2nd
Five Year Plan which was submitted to the Prime Minister on 17 March 1955. A working
paper giving technical details was prepared jointly by the Economie Division of the Planning
Commission, the Department of Economic Affairs, the Inutitute and the CSO and was sub.
mitted at about the sume time. These two papers were considered by the Panel of Econo-
mists of the Planning Commission on 8, 9 and 10 April 1955. A memorandum generally
endorsing the appruach of the Plan-frame was prepared by the Panel of Economists and aub-
mitted to the Planning Commission on 10 April 1955. The draft Plan-frame und associated
papers were idered by the National Development Council (which consists of the
Planning Commission, the Central Cabinet, und the Chief Ministers of a!l the States of
India) in May 1955 und the approusch and targets were approved generally to serve as the
basis for the formulation of the 2nd Five Year Plan. This devision was endorsed by the
All-India Cougress Committee in September 1956.

6. Two main objectives of the Plap are an incrense in nutivnal income of five per
cent per year and the oreation of new cmployment by way of gainful uccupation ur jobs
for 11 million persons over !,lw plan period. Unemployed raan-power and unexploited
resources can be L o to i hoth ption and i simulta.
neously. The Plan- frnmc adnplnd o dua! policy of largo investments in heavy industries
and social services togather with an expansion of small-scale nnd household industries to
supply ss much us possiblo of consumer gouds requicod to mect the incroass in demsad
brought sbout by plunned investments. It wus also luid down that there should not be
any oxpunsion of factories (which are capital-intensive and labour-light) to produce gooda
which could be producad by the smaller units (cupital-light and labour-intensive).

8. The public sector would develop fastur than the private sootor in keeping with the
declured objoctive of o socialiatic pattern of nociety. It wuy further recugnived that plann-
ing must be flexible and cuntinuvuy; and the plan must bo revised in the light of vxperi-
enco,

7. Bosides tho t and appropriate allocation of the ilablo resources
and the preparation of the frame for the Socond Five Year Plan, the work on planning
inoludod & number of analyticul studies on employment, national income, consumer de-
mand, investment ete. Spocvial montion may by mwdle rogurding the studivs reluting to
inter-industry relutions whero a Jurge number of rosesroh workors were enguged in con-
structing au elaborute transaction matrix for Indinn economy. This group was also enguged

23



INDIAN STATISTIOAL INSTITUTE

in the theoretical studies relating to linear programming leading to the optimum allocation
of ilable r and dotermination of i ond feasible targets. In ashort
period of five months 35 working papoers were proparod. A list has been given in Appendix VI.

T. STaTISTIOAL QUALITY CONTEOL

1. In the Annual Report for 1953-54, mention was made of the establishment of &
whole time SQC Unit in Bombay on the lines r ded by the Statistical Quality Control
Committee of the Council of Soientific and Industrial Research (CSIR) and of the setting
up of the SQC Policy Advisory Committee with Shri C. D. Deshmukh (Finance Minister) as
Chairman, and Shri K. C. Neogy (Member, Planning C ingion), SirShri Ram, Shri Kastur.
bhai Lalbhai, Dr. 8. S. Bhatnagar, Dr. Lal C. Verman, S8hri H. H. Keil, Shri M. G. Kotibhaskar,
Shri 8. C. Jain and Professor P. C. Mabalanobis os members and Shri Pitambar Pant as
Secretary.

2. The Policy Advisory Committee at meetings held in August and in December
1964 pted the 1 dations of n sub. i on the scale of payments to be made
by industria) concerns for services rendered by the SQC Units and these scales were brought
into operation in Bombay. In discussing budget matters, the Committee considered the
special earmarked grant from the CSIR for carrying out, under the direction of the Board
of Management of Quality Control in Bombay, work similar to that of the SQC Unit there
and felt that it would be better to integrate these activities in a more rational way. They
further expressed the view that for SQC work Government grants to the Institute (which
were being received in part from the Ministry of Finance and in part from the CSIR)
should come from the same source instead of being directed through scparate channels.

3. New 8QC Unils in Bangalore and Calcultn: The Policy Advisory Committee
had desired that three more SQC Units besides that at Bombay should be established, one
at Bangalore, one in Caloutta snd the third in the Defence Department. The Bangalore
Unit was inaugurated on 1 September 1954 under the management of a Board of Directors
with Shri R. Natarajan as the Administrative Officer. The Calentta Unit was started
in September 1954 under the guidance of Mr. G. Tagnchi from Japan and with the assistance
of two technici A more dotailed roport of the work of the SQC Units is given later.

4. Visit of W. A. Shewhart: At the invitation of the Indian Statistical Institute,
Dr. W. A. Shewhart (“the father of SQC") came to India for the second time at the end of
Ooctober 1954 for a visit of 3 months. During his first visit he had made extensive tours,

dd: 1 inga and had di ions on SQC all over the country which had aroused grest
interest and had made India SQC conscious. Besides lectures and discussions in Cnleutta,
Dr. W. A. Shewhart visited Ahmedabad (where he hed discussions with the SQC workers in
the Ahmedabad Textile Industries Research Association), Bombsy and Bangalore (whers
he worked with the whole time SQC Unita), Coimbatore, Delhi and some other places, His
second visit gave great oncouragement to all SQC workers in India and stimulated their in-
terest in the subject.

6. Visiit of other SQC experta: Aa already mentioned, Mr. G. Taguohi, » SQC oxpert
and gpecislist in design of oxperimenta in industrial research, came from Japan in Septembec
1064 to work in the Institute for one year. Mr. T. Hanada, snother SQC expert from Japan,
waa appointed in December 1954 to work with the Caloutts SQC Unit for a year. Mr. D.J.
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Desmond, a well-known 8QC consultant of UK cume to the Institute in December 1954
for four months with an sssignment from the British Government under the Colombo Plan,
Besides the work in Caloutts, all the foreign experts visited other contres of SQC work in India
and in this way their experience was made available to a large number of 8QC workers in
India.

8. Statistical Quality Control Conference, January 1955: The presence of the foreign
experts wag very opportune and the Indian Statistical Institute proposed the holding of a
conference of SQC. The iden was approved of by the Policy Advisory Committee and the
Confercnce was held in Calcutta undor the auspices of the Indian Statistical Institute in Janu-
ary 19556. This Conference was the second of its kind to be held in India, the firat having been
held in Janusry 1948 on the ocousion of the firat visit of Dr. Walter A. Shewhart. In 1848
the emphasis was on the propagation of SQC ideas, in the present conference greater stresa
was laid on technical problems and training in 8QC. The Conference was, therefore, restricted
to persons who had knowledge or experience of SQC work and could teke part on the technical
discussions or who could explain the views of induatrialists and managements.

7. The five msin topics denlt with in the Conference and on which reports by
Committees were submitted were (1) SQC in relation to Standards, (2) Installation of SQC
in factories (3) Case studiew, (4) Training and Resenrch and (5) Promotional and organiza.
tional matters.

8. The procedures to be adopted during the Conference were in the hands of a
Steering Committee consisting of the following members: P. C. Mahalanobis, Lal C.
Verman, R. Natarajan, M. G. Kotibhaskar, N. 8. R. Sustry, 8. P. Vaswuni, B. K. Rajus Reo,
D. J. Desmond, G. Taguohi, N. T. Mathew, T. Hanmln, A. K. Gupta, Srinagabhushana,
P. B. Patnaik, S. K. Ekambaram, K. B. Medhava, S. C. 8en and Pitambar Pant.

9. The Conference wuu inaugurated on 16 Janvary 1055 by Shri G. D Birls at the
premiyes of the Indian Statistical Institute. The other jons and tt ti
were held at YB Esplanade East in the City Offce of the Indian Statistical Institute.

10. Over 80 persons from industry and SQC Units or stutistical instibutions parti-
vipated as members and about 26 persons attended us ussociatex. A number of working
pupers on euch of the five topice mentivned above were submitted and disoussed ut the
Conference. Among tho main recommendations were (1) the formation of u National
Sooiety for Quality Control and (2} the institution of u SQC journal on an all-Indin basis.
Concrete schemes for training und research in SQC us well as for the maintenance and
promotion of SQC have slso been ovolved. The Conferonce voncluded its session on
22 January 1965 with a furewell tea in honour of Dr. W. A. Shewhart und his wife in the
premises of the Inatitute at Baranagar.

11.  Whole-time SQC Unils: Bombay: The Bombny Unit, which wus started under
Dr. (Miss) 8. P. Vaswnni in December 1953, got int stride during the year under review.
She was nsuisted by a team of 3 young statisticians and received holp from the Board of
Management for Quality Control which nlso had n smull staff working in collaboration with
the Unit steff. Temporary socommodstion way kindly provided by the Roserve Bank of
Indis in ono of their offices, wad but for this the Unit conll not have functioned properly.
The activitien of the Unit foll mainly into throu categories: (1) training for SQC, (2) instull-
ation and maintenance of SQC in factories, and (3) promotion of SQC.
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12. A four-month training coursze was conduoted during the period, September—
Decermber 1954, and was uttended by 31 trainees nominated by 22 factories. The training
consinted of both theoretical instruction in lectures and practical demonatration in factories,
prinoipally with the trainees’ own dats. Training, intended primarily for foremen and
operutives, was also organized in some factories and proved to be quite popular.

13. The inatallation of SQC in factories was effected under a ncheme of membership
for service as approved by the Policy Advisory Committee. Membera were enrolled on
payment of an annual subsoription and monthly service charges depended on the extent of
wervice nsked for during the month. By the end of the year 9 factories had enrolled
for service, 6 of these being textile mills, and the other 3 engineering concerns.

14. Some of the mills had their own SQC staff and others were considering engage-
ment of such staff. Al present routine vivits to the mills for maintaining the control
arrang call for a iderable volume of detailed work As regards promotional
work, apart from lectures to various i b and for ition of the
principles and advantages of SQC, preliminary survoys had been oonduc'.ed in over 20
factorios.

15. Bangalore: The Bangulore Unit, inaugurated on 1 September 1954 with the
approval of the Policy Advisory Committee, owes its origin primarily to the enthusiasm of a
small group of engi 3, administrators and ed who bad been working quietly in
this area for some time and had constituted themseives into a Quality Control Association.
During the year undor review the Unit was managed by a Board of Directors with Shri. R.
Natarajan as Administrative Officer, Professor 8. K. Ekambaram, Professor Srinagabhushuna
and Shri H. 8. Narayana Rao as r,echnicnl directors and Shri R. Ramaswamy as treasurer.
The Unit. had four technical ist :— two statisticians, one engi and one textile

hnol The i ts, placed in various factories in and nround Bangalore, studied
proel.meu und production methods not only from the SQC puint of view but slso from
the technological point of view. They ruceived every help from the factory authorities and
the experiende so obtained wus a greater gain perhaps for the Unit than the benefita possibly
derived by the factories at this early stage. The Inck of 8 wholetime officer with adequate
experience in SQC was admittedly a handicap. The Unit, however, was partly compen-
sated for this diffioulty by the effective peration of an enligh gement with
whom it waa fortunnte enough to work. The acheme of membership for service wix initiated
in Bangalore inder the same termsx a« in Bombay. The Board of Direvtors proceeded
cautiously to make sure of their ground and enrolled only two members curing the year
under review. In both these fuutories, munagement had organized its uwn SQC section
which worked in close cooperation with the Unit.

16. The Unit had made its contribution ta pi tion of 8QC by uvrganizing a three-
day course of loctures on top management to oxplain the philosophy and benefits of SQC.
The lectures, arranged at the premises of une of the biggest factories in the country, were
attended by over 24 members reprosonting several industries. Another important develop-
ment in the same context was the formation of an advisory panel to assist the SQC Unit
in formulating its policiea and shaping it« notivitiex. The panel consisting of. ss it does,
of top oxerutives in South India, is expeoted to form un effective linison with local industry.

17. Calcutla: The foreign experts on 8QC, who have already been mentioned had the
Caloutta Unit as their bare. Tho Unit was ntarted in the middle of September 1054 with
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tho arrival of Taguochi and the reuruitment, shortly after, of two technical nssistants,. both
atatistioians, Hanada joined in the raiddle of Janusry 1954 and the third assistant, & chemical
engineer, was reoruited about the same time. In the first fow woeks, the assistants receivecd
instruction from Taguchi on methods developed by him in Japan. In November 1954 one of
the assistants accompanied W. A. Shewhart on his tour of South India and Bombay, and
thus had the opportunity of acquiring o wider porspective. The Unit wasx kept very busy
throughout the month of January in connexion with the organization and munagement of the
SQC Conference. Immediately after the Conforence it was occupied in initiating its scheme of
SQC service to industry, which involved the preparation and issue of a brochure, us well an
s number of introductory visita to various factories followed by reports on preliminary survey
of conditions therein. In sli these proparatory uctivities P. B. Patnaik of the Rexearch
and Training Seoction of the Inati way of i help. Amongst the fastories visited
by one or other of the experts in the preparatory atage were the Jay Engineering Works,
the Sindri Fertilisers, National Rubber Company, the Indian Malleable Casting, the J. K.
Group of Industries, Britannia Biscuit Co., Guest Keen Williama and the Indian Aluminium
Company ; some of these were saon to become members for service.

8. Berviom UnrTs

8.1. The Machine Tabulation Unit

1. The Machine Tabulation Unit was responsible for (i) prepacation, (ii) processing,
wnd (iii) storing punched cards relating to different statistical projects. Punching Units were
loocated at three offices in Caloutta and at Giridih while there were two machine unitx, the
Central one at Caloutta and another at Giridih.

2. During the period under review, achedules pertaining to over thirty projects
were handled by the Punching Unit. The material of the 2nd, 5th, 6th and 7th Rounda of
the NSS, and the Manufacturing Industries itnted the bulk rep: ing 769%, of the
total volume of work which in terms of card passage amounted to nearly 2825 thousands.
The total strength of punchera and verifiers stond at 85. They were located at Baranaga:
(40), 8B Esplanade (15), Giridih (15) and Albert Hall (15).

3. With the addition of & few new machines of the Powers.-Samas type which in.

volved basically different punching techniq an intensive punching training had to be
organizad; eight punchers pleted the training successfully, and eight more are being
trained.

4. During the period under review major changer took place in the machine unit.
The size of the installation as a whole almost doubled in the course of this year with the ad-
dition of a number of latest machines of the IBM uystem and two tabulator units of the Powers-
Ssmas type. The Machine-Unit had to be housed in three differont locations at Baranagar,
88 no xpece could be made availablo adjacent to the original hine room to d
the new machinea. Thore are at present four IBM, four BTM and two Powers-Samas tabu.
lator units along with two Eleotronic Statistical Machines (type 101) and tweo Caleulating
Punches (Multipliers) of IBM and a number of other auxiliary machines.

5. The total volume of work involved 834 lakhs, 44 lakhs, 37 lnld\a and 19 lokhu of
oard-passage through the sorters, tabul ESM oand caloulating p N

P Y.
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8. The rapid expansion of the Maohine Unit oreated n number of problems of which
the soaroity of trained operaters was the foremost. About thirty op s had to be appointed
Some had previous training while others had to be trained after recruitment.

7. The Cartl Store of the Section now contains over 100 full cabinets (with 50 drawers
each) and over 200 half-cabineta (with 25 drawers each). Over 150 lakhs of cards are atored
in them for reforence as and when required. This constitutes the carda of 2nd to 7th roond
NSS and related surveys. The cards pertsining to the Y-samples of 1041 Census and NSS
1at round, numbering about 100 Inkhs, were sent to Giridih for storage. The current ocutput
of the Punching Units is over three lakhs of cards per month. The number of cards summary
punched or reproduced per month in tho Machine Unit is over two Inkhs. Thus about nsix
lakhs of cards are being added per month to the Cards Store.

8. For greater efficiency certain changea were made in the organization by attaching
the Work-Audit Unit to the Punching Unit, and the Scrutiny and Card-Store Unita to the
Machine Unit.

8.2. Library

1. The Central Library was located at Baranagar with a service branch at Girjdih
as in previous years. A new service branch was opened at the City Office at 9B Esplanade,
Calcutta for the convenience of the members and students.

2. Books: The Library acquired 1945 volumes of books against 1324 last year.
Of these 331 were received as gifts and 53 in exchange.

3. Periodicals: The Library received 1128 periodicols and annuals against 839
last year. Of these 215 periodicals were subscribed and 565 were received on exchange baais
and 346 were received aa gifts. The Library subsoribed 36 new journals and made exchange
arrangements with 3 new Indian and 20 foreign agencies (Foreign Agenci Poland.1, USSR-
2, France-8, Canada-3, Japan-1, Switzerland.1, East Germany-1, Pakistan.2, Spain-1, New
Zesland-1, Chile-1). Besides these the Library received 12 new periodicals from different
foreign embassias in India.

4. Special gifts: The Joint Committee on Slavio Studies (American Counoil of
Learned Societies and the Social Science Research Council) offered a concession of $125
in the subscription of the Current Digest of the Soviet Preas which was thankfully received.

The Scrippa Foundation designated the Library aa one of the 50 libraries selected
trom all over the world which will receive without charge the reports published in their series
Studies in Population Distribution.

About a hundred books were received as gifts from visiting scientists of the Soviet
Scientific Delegation, Professors Ragnar Frisch (Norway), R. M. Goodwin (UK), Oskar Lange
(Poland) and M. Masuyama (Japan).

6. J.C. Sinha collection : The Library purchased a very valuable collection of eco-
nomie literature belonging to the late Dr. J. C. 8inha consisting of more than 1300 volumen
of hooks, rare reports and several runs of important periodicals. (Tha figurea for the ourrent
year's acquisitions cited above do not jnolude thia colloction as these publications have not
yet been procossed and integrated into the Library stook.)

8. Bibliographical Services: Three bibliographies were compiled during the period, viz:

1) & bibliography on linsar programming and input-output relations;
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2) n biblingraphy on Statistical Quality Control; and

3) & bibliography on Indian economics (1847-65).

The Library vontinued to isene the woekly lista of selected poriodioals received in the
Library, the monthly bullotin of new ncquisitions, the quarterly index to current periodicals
and o newslettor.

7. Service and Cirenlation: The number of library members increased from 599
to 724. The total number of bpoks and journals and other materinl issued wax 23,033 of which
5,405 were issued from the Lending Section and 17,828 from the Reference Section. Unful-
filled requesta registered a slight fall and came to slightly above 8 par cont from abave 7 por
oent in the previous year.

8. Circulating Library: There was new acquisition of 239 Bengali, 130 English,
and 38 Hindi books bringing the total to 5,632 volumes. Stocka were regularly rotated between
the branches of the Library. The numbers of hooks issued from Baranngar, Calcutta and
Giridih were 16,480, 1,582 nnd 3,072 respectively with n total of 21,134 againat 19,374 last
year.

9. Records Unit: The R s Seotion tinued to function at 208 Barrackpore
Trunk Road, Caloutta-35, where it has now been centralized by bringing together the acattered
units. Itis divided into two separate units for (n) Projeots, for the maintenance of achedules,
working papers, and reports relating to surveys and projects and (b) Mapa, and is managed
by one Supervisor, two Assistants and ten sorters. The Projecta Unit arranged, classified
and indexed 4387 files during the year bringing the total number of files thus arranged to 7425.
The introduction of ‘Kardex' aystem for the registration of files has much facilitated easy and
quick reference. In the Map Unit, 83,138 Caduatral Survey maps and 2863 coloured ones
have been procossed and shelved. The firat instalment of National Sample Survey records
has been tranaferred from the Sectional Office to the Records Unit for aystematic processing
and preservation. With the eame object the Field Branch also has transferred itx old
records to this Unit.

10. Pholographic Section: The d& d for the photo duplication service has been steadily
inoreasing. The tota! number of exposures was 5671 consisting of 1440 microfilms, 4231
photostats, 2212 bromide enlargements. The Photographic Section also took 1570 still
photographa of individuals, groups and important functions at the Institute, as well as
2000 ft. of motion pioture half of which wasx in colour. Requests for documentary
reproduction from other Institutionw were alno complied with by supplying microfilm,
photostat and photoprinta.

9. PrecisioN COMPUTATION AND MECHANICS

8.1. Electronic Computers

1. In spite of great difficultios in ncouring raw matoriala and equipment steady pro-
gress has been made in the work on the conatruction of an Eleetronic Digital Computer
atarted at the ond of the last financinl year (1053.54). The basic part of the machine. the
magnetic drum memory with ita nusociated electronic circuits, has been completed. Those
inolude counters, a television type roster for scanning date from the magnetic drum. logical
gate ocirouits eto. The design and construction of tho organs of the arithmetic unit. sueh
a8 the logica) adder haa progressed satisfactorily and is nearing completion. Some telotype
ta obtained from the Diaposals Direotorate have been ropaired and put to service.
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2. Professor D. Y. Panov. Dr. V. A, Ditkin, Mr. V. A. Melnicov nnd Mr. A. N.
Zimarev on deputation from tho USSR Academy of Sciencex came to help in the work of
the Laboratory during the months November and December 1954; and had many dis.
ouesions on the design of an eleotronic computer. These discussions Inid the basia of further
8oviet oollaboration in technical bt

3. Dr. Ditkin gave two lectures turing his stay, in one of which he gave  review
of the recent researches made in USSR in numerical methoda; the other waa on “Numerical
Evaluation of Multiple Integrals™.

4. Mr. D. W. Davies of the National Physical Lab y. UK. visited the Labora-
tory at the end of Docember with the objeot of making a report to the UNTAA in connexion
with the request for an aid from the Institute. Mr. Duviex who is an expert on high-speed

T = had nlso i ions on technical matt d with the Laboratory.

5. An order for » amall electronic computer HEC-2M, has been plnced with the British
Tabulating Machines Co. Ltd., London. Two of our engineers, Shri Mohi Mohan Mukherjee
and Shri Amaresh Chandra Roy, have been sent to UK to assist in the construction and to
become familar with the mai of this hi The hine is expected to arrive
by the end of 1955.

6. A number of teletypewriter units, a few thousand radio tubes, some electronic
instruments and meters were purchased from the Disposals Directorate at & nomina) price
and strengthened the paor raw material position of the Laboratory to a very great extent.

9.2, Workshop

1. The mai of desk calcul of different types has continued as usnanl,
More than 730 calculators were repaired during the yvear,

2. The prototype model of the desk calculator designed in the Workshop was
cumpleted in November 10564, The performance was satisfactory inspite of poor machinin
facilities obtainable in the Workshop. More than one hundred and ten press tools of high
precision types have been completed and thousands of parts have already been produced
¥ith those press tools for the manufacture of two hundred desk calculators of a slightly
improved design than the prototype.

3. During the year, two lathes and two power presses were obtained from the
German Roparations Directorate. Most of these have been repaired and put into service.
A small radial drill press, n 5 K.W. electric furnace, a low cost surface grinder and a twiat
drill grinding machine were added during tho year.

4. Professor D.Y. Panov and his delegation of Soviet Expertx visited the Workshop
and xamined the work that was being done here. Mr. D. W. Daviex, who was deputed by
the UNTAA visited the workshop and spont & few days examining in details the press tools
whioh have been made in the workshop and examined the performance of the desk onleulator.
His comments in the report he submitted to the UNTAA have been very encouraging
for the Workshop utaff. Mr. J. C. Corry of the UNTAB also visited the workshop and
studied ita aotivities.
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10. Visrmine Prorzssops awp ExpmeTs

1. The Institute wasfortunate in having been able to invite duringthe year many dia-
tinguished scientists from abrond. Scientists from the UK, USA, USSR, Japan. France,
Norway, Poland and several other countries came and wurked for varying periods of time
in the Institute. Their visits have not only stimulated teaching, research and pro]ect
activities in the Institute but have led to a better mutual und ling of the
notivities in different countries. A list of visiting teschers and consultants ia given
below.

(1) De. M. Masuyama {Tokyo University, Japan) had come tw the Institute for
the third time in Ootober 1953 and continued his work in the Institute for a part of the
year under review. He guve ) on h ical and applied tistics and helped
in urganizing the Biometric Unit before his departure from Indiu in August 1954.

(2) Proressor A. KawaauoHr (Hokkaido University, Japun) came in April 1954
for about 4 months and had seminars on (i) On the theory of aerinl spaces, {ii) On the
development of idea of space snil (iii) Introduction to integral geometry.

(3) PruFEssor J. B. 8. HaLDANE (University Colleye. London) was in the Institute
from July to September 1954 and gave lectures and had seminarx on (i) Genetical theory
of population, (ii) Quuntitative study of snimal bebaviour. He ulso undertook some
biometriv researches.

(4) Mns. J. B. 8. HALDANE (Miss Helen Spurwuy. Universily Colleye, London) worked
in the Biometric Unit for sbuut 3 months, July—September, 1834, und had scientific dis-
cussions.

(5) Dr. R. M. Goonwix (University of (ambridge, England) accompunied by Mrs,
Goorlwin, was at the Inatitute from September 1054 to February 1055 and gave lectures on
(i) Static and dynnmw hnenr general equilibrium morlels, and (ii) Input and output model
and its appli to p i He participated in the compilation of an input-output
table for Indiu and in the discussions on planning.

(8) DR. G. Tauuck1 (Chief Statistician, Electric (‘om icalion Lab y. Jupan)
oxpert in SQC and application of statiaticx in indwstry worked in the Inatitute from
September 1964 to August 1955. He gave lecturex nnd cinsultation service and made
extensive tours in connexion with his work.

(1) Dr. Q. M. Hussaix (Institute of Statistica, Univeraity of Ducca, Pakisian) cume
o teach nt the [SEC in September 1954 and lecturerl on ‘Correlation and Regression Analyxis'.

(8) DR. WaLTER A. SHEWHART (The Bell Laboralories, U.8.4.) accompanied by
his wife, who hadl visited the Institute in 194748 ugain spent abont 3 months in Indin from
Qotober 1954 to Junuury 1956. He guve lectures on Statintical Quulity Control, prerided
over the SQC Conferonce in Culou!.t» in January 1865, anl mule extonsive tours and had
many scientific und technical (i

(9) Proressor CHARLEY BETTELHEIM (Kcole Pratique dea Hauten Etudes, Sorbomme;
France) nccompuniod by hin wife, who hwl come ws Visiting Profossor in 1963564 agnin
worked in the Institute from October 1854 to Januury 1955, He gave lectures on planned
economy und participuted in disgussions on the vame subject.
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{10) Proressor RaoNaR Fumion (University of Oslo, Norway, snd Edilor, Econo-
matrika), accompnnied by hia wifo, stayed in the Institute (with UNTAA assignment) from
November 1964 to Murch 1856 nnd worked on the use of linear und non.linear programming
in economic planning.

(11) Proressor YU. V. LINNIK (University of Leningrad, USSR) gave  serics of
lectures in November 1954 on recent developments in the USSR in the theory of limit
theorems for indopenident variabler, Markov's chaina and non-parametric statisticst

(12-14) ProFessor D. Y. Panov (retired Director, Inatitute of Precision Mechanics
and Compuling Machinery, Moscoo, USSR) uccompnnied by Mr. V. A. MeLcov and
Ma. A. Z1MARBY, olectronie angincers of USSR, stayed in the Institute in November and
December 19564 and had technical discussions nbout the denign of clectronic computers.

(16) Dr. V. A. DTN (Deputy Direclor, Institule of Precision Mechanica and Com.
puling Machinery, Moscorwr, USSR) wun in the Institute in November und December 1854,
and gave lectures on (i) The construction of approximate formulne for computing multiple
integrals, nnd on (ii) Some upproximate methods carried out at the Academy of Sciences
of the USSR.

(18) Acaprmiotan D. D. Deatyar (USSR Gosplan) stayed in the Inatitute from
Decomber 1954 to April 1955 and gave Jectures on Soviet planning and participated in
discussions on planning.

(17) Provsssor 1. Y. Psarev (Heud of Slatistics Section, Inatitnte of Economica,
USSR Academy of Sciences, Moscow) worked in the Institute frum November 1954 in April
1855. He gave lectures and had discuxsions on statistics in relation to planning in USSR.

(18) Dr. M. §. RuBmxstEIN (Professor. Institute of Economics. USSR Academy of
Sci Moascow) panied by his wife, worked in the Institute from November 1054
to April 1956. He gave lectures on electrification in USSR and participated in discussions
on planning.

(19) Proressor P. M. MosrvIxy (State Inatitute of Economics. Moscoro) gave lectures
and had discussions on national inconte statistics in USSR.

(20) Sir RoxaLb A. Fusuer (Balfour Professor of Genetics, Universityof Cambridge)
came for the fourth time in December 1954 and hnd seminars «n “The logic of statistical
inference” and had scientific discussions.

(21) Mx. D. J. Dessmonp (Birningham, U.K.) an expert in 8QC and production
engineering worked in the Institute under a Colombo Plan assignment from UK. (rom
December 1954 to March 1055. He gave lootures and consultation service und made
oxtensive tours in connexion with his work.

(22) Dr. OskaR LanGE (Direclor, [nsiilule of Planning und Slatistics, Warsaw,
Poland) nccompnaied by his wife, worked in the Institute from January to Apri} 1955 and

gave leotures on (i) fund tals of national i planning, (i) statistical extimation
of parameters in Markov's process, (iii) analysin of variance, Loxis theory wnd regression
analyais; their interrelati (iv) fund, tal principles of phuming. Ho alro participuted

in discunsions on planning.

(23) Mrs. Joan Rommgon (Universily of Cambridgc, England) delivered n series
of lestures in Maroh 1965 on (i) the principles of planning, (1) the need for planning. (iii)
uvoiding inflation and (iv) the capital Inbvur ratio.
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2. Lectures and seminars by other experts from abroad. In addition to visiting
professors and oxperts who stayed in the Institute for several montha or & year, a large
number of experts from abroad made short halts und gave lectures or had scientific dis-
ocugsions. A list of such visiting experta is given below. Many of them came under the
suspices of the United Nations (UN) or its Specialized Agencies like the Food and Agri-
culture Organization {FAO), International Labour Orgsnizotion (ILO), World Heslth
Organization (WHO) etc.; in these cases the agency concerned is mentioned within brackets..

(1) Mg. J. P. Eomtovio of Yugoslavie (UN, September 1054) came with hia wife
and gave lectures on “'Agricultural Surveys”.

(2) Miss HeLen N. TurNer, Commonweslth Scientific and Industrial Organiza-
tion, Australia (September 1954) : “The design of sheep-breeding experiments in Australia”.

(3) Sarr T. V. ViswanatrAN (UN, October 1034) gave u series of lectures on
(i) Foreign Trude Statistics, (i) Set-up of UN Statistical Office.

(4) Dr. M. P. SchuTzeNBERGER of Paris (UN, October 19564) gave several lecturee
on Information Theory and had discussions on mathematical statistics.

(5) Me. Amar GuATAK (ILO, December 1954) : ILO and its organization.

(6) De. 8. Swaroop (WHO, November 1954) gave lectures on (i) Health Statistica,
(i) On WHO, and (iii) Statistical Set.up of the WHO.

(7) Mr. BrMaL GuosR (ILO, December 1954) gave lectures on under-developed
countries and technical assistance.

(8) ProrEssor J. L. Lusg, State Agricultural College, Jowa (FAO. December 1954)
gave & lecture on “Statistics in research in animal production”.

(9) Acaprmionar K. V. OsteoviTyanovo, Vice-President, USSR Academy of
Sciences, eccompanied by his wife, made a short halt in the Institute in January 1955 and
gave & lecture on “Scientific Foundations of Planning in the USSR.”

3. Lectures by Indian experts. The Institute was also fortunate in having a
number of distinguished Indian experts as guest lecturers during the year under review.
A list is given below with dates and subjects of the lectures.

(1) ProFessor K. Nacabnusanam. Andhra University, Waltair (April 1954):
(i) Single linear equation models, (i) Problems of identification and (iii) Estimation of
Economic parametera.

(2) Sum1 C. R. B. MeNoN, Director General of Commercial Intelligence and Statistica.
Government of India, Caloutta (May 1054): Statistics of Trade and Tndustry.

(3) Dr. K. S. BANDYOPADNYAYA, State Statistical Burcau, Government of West
Bengal, Caloutta (September 1054): six lecturer on ‘Construction of cost of living index
numbers’.

(4) Dr. K. R. Narr, Forest Researob Institute. Dehra Dun. (September 1064):
Racent advances in incomplete block designs.

(5-8) Dr. I. G. PaTeL axp Dr. A. MiTra, Ministry of Finance, Government of
India, Ootober 1954 : Financial aapeots of the Five.year Plan.

(7) Proressor K. B, Mapuava, Madras (December 1954): Vital Statisties.

(8) ProrEssor U. §. Naim, Trivandrum (December 1054): Census Statiatics,
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(8) DR. P. V. KrisunA LYxs. Minintry of Defence, Government of India (December
1954); Noa-parsmetric Inference.
(10} De. 8. N. Baaos1, Inatitute of Mathematios, Berlin (February 1955): The
algebra of phyasically observable functions.
(11) Prorrssor H. GHosH, Chief Diresti:r. NRS, (May 1855): Orgnnization of Sample
Surveys.
11. Tem BrancEEs

11.1. Bombay Branch

L. The sssvoiate membership of the Branch during the year increased to 80; three
new ordinary members were also enrolled. A meeting of the Local Counoil and of the
general body of members was held on |1 March 1855,

2. Sample Survey: The Branch carricd out the field work relating to the eighth
round of the Nativnal Sampls Survoy in Bombay city on behalf of the parent [nstitute.
The Branch also carried out a sample survey of small-scale industrial establishments in the
city during the period. The field staff cmployed for the survey consisted of 1 Inspector and
3 Investigators. Information relating to investmonts in machinery, Iabour, raw materis)
used and valuc of output were collected in respoct of 579 industrinl establishments during
the first quarter. 584 during the second and third quarters and during the fourth quarter.

3. Quality Control: The staff of the Board of Management for Quality Controf
worked in close cooperation with the SQC Unit of the Indisn Statistical Institute during
the period under review, and assisted the SQC Unit in the training programme and also in
Quality Control work in the following fuctoriea: Woestern Indin Mills, Shree Niwas Mills,
Shri Ram Mills, Hind Mills, Kamini Metalx and Alloyn Ltd., National Machinery
Manufunturers Ltd., Thana, Hind Cyoles.

The Quality Control Study Group held two wmeetings during the perisd under
review. Shri Subbarav of Tata Oil Mills Ll.. and Shri Sahasranaman of Western India
Mills spoke on nonie of the sneceunful applicntions of 8QC methoda they have male.

4. Institule Ezaminalions: The Statistician's Diploma Examination held in August
1854 was conclucted in Bombay by the Branch : fifteen candidates appeared from this ventre.

5. Other Aclivities: Prol. J. B. 8. Haldane and Mrs. Haldane, visited the Branch
in October 1854. Prof. Haldane delivered  lecture on “Fluctuatione in the population of
unimals and birds" under the suspices of the Branch.

Some members of the Soviet Delegation of Scientists visited the Branch in January
1855. Dr. M. Rubinstein read a paper on ‘‘The place of statistics in planning in the USSR.”

Sir Ronald A. Fisher, and Dr. R. M. Goodwin, visited the Branoh in January 1955
and March 1055 respectively.

Prof. P. C. Mahalanobis delivered a lecture on National Planning nn 26 March 1053
under the anspices of the Branch.

11.2. Mysore State Branch

L. This Branch was insugurated by Padma.Bhushan Professor M. S. Thacker,
Director, Indian Institute of Soi Buugalore, on 1 September 1054. The function wan
presided over by 8hri A. G. Ramachandra Rao, Minister for Law & Education, Government
of Mysoro and was attended by leading industrialists, officers of Government and other
prominant bers. The Executivo C: i met throo times during the year.
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2. Membership:  As on 31 March 1956 there were 18 ordinary members, 3 Sexsional
members and 2 Life members, bringing the total membership to 21.

3. Statistical Survey: At the suggeation of the President, Shri R. Natarajan, the
preliminary work was undertaken to conduct a wurvey on '“The spread of labour and their
mode of transport in the industries in Bangalore”. A wuitable pro-formn has been prepared
by a sub-committee consisting of Shri R. Gururaja Rao (Convener), Shri M. C. Satya-
narnyan and Shri 8. K, Iyengar and further action is being taken.

4. Quality Conlrol Unil, Sowthern Regional Centre, Bangalore: The formstion of
the Branch of the ISI has been very fruitful in as much as it has been poasible to establish
» Quality Control Unit for the Southern Region, financed by the ISI through this Branch.
Along with the Branch, the Quality Control Unit was algo inaugurated on 1 September 1954.

The Unit functions through & Directorate composed of Shri R. Natarajan (Adminis-
trative Officer), Prof. S. K. Ekambaram, Prof. Srinagabhushana and Shri H. 8. Narayana
Rao (Technical Directors) and Shri R. Ramaswami (Hon. Treasurer). The Unit has on its
ataff the following four Technical Assistants : (1) 8hri M. V. Venkataraman, B.Sc. (Hons.
Statistics), (2) Shri C. Ananthapndmanabha Setty, B.E. (Mech.), (3) Shri G. V. Srikrishna
Desikan, B.Sc., B.So. (Tex. Tech.), (4) Shri S. M. Sundara Raju, B. 8c. {Hons. Statistics).

The Unit is available for service to the industries for the promotion and installation
of the Quality Control in the factories, nurveys, research. problema etc.

5. Visit of Foreign Ezperis: Dr. W. A. Shewhart visited Bangalore in November
1954 and besides visiting various fnctories in Coimbatore and Mysore Stak- and holding

hmological Insti R,

discussions, gave a lecture st the §. K. 8. J. T g g

Mr. D..J. Desmond Bangalore in February 1055. He visited several factories and
had visited discussions on SQC. He gave very useful suggestions on the future
programme of work and addressed a public meeting on “SQC application in British
Industry”.

8. Advisory Panel: To assist the 8QC Unitin formulating its policies an Advisory
Pane} consisting of top executives and managers of industrics in South India and Directors
of Industries and Commeorce, Southern States, hax heen i d. So far 29 b
have agreed to join the Panel, representing various industries and various places in
South India. The Panel met on 17 Novembor 1954 for the first time and discussed
some important matters, The second meeting was held on 7 and B May 1955,

SQC Conference in Calcutla: From Mywore State, the following attended the

istical Quality Confe Caloutta in Jsnuary and participated in the di
(1) Shri R. Natarajan, (2) Prof. 8. K. Ekombaram, (3) Prof. Srinagsbhushana, (4) Shri
H. S. Narayanas Rao, (5) Shri H. K. Karve (6) Shri J. Krishnaswamy (7) Shri 8. K.
Iyengar (8) Shri 8. N. Aiyer .

Working papera had also been submitted by sl the bers of the Unit.

7. Lectures: A very sucocessful 3.day Course of Lectures on “Quality Control for
Top Exeoutives” was given by Prof 8. K. Ekambaram nt Hindustan Airoraft Ltd., on 18, 19
and 20 November 1954, Members from neveral industrion from Bangalore, Hyderabad
oto. attended the Course which was muoh appreciated.

8. General: The Branch gratefully offers its thanks to the authorities of the S. K.
8. J. Technological Institute, for kindly providing nccommodation and other facilities
for the Branch Office and Quality Control Unit, Southorn Regional Contre, Bangalore,
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Parr 3. BRIEF HISTORY AND ACTIVITIES OF THE INSTITUTE

38.1. Omior¥ AND GROWTH

1. The origin of the Indian Statistical Institute can be traced to the early statistical
work of P. C. Mahalanobis on biometry, met logy, and anthrop, -y which bégan about
the end of the first world war. A few part-time assistants and a group of young research
workers had formed the nucleus of the Statistical Laboratory which was located in the Presi-
dency College, Calcutta. Extensive investigations were made by this group on reinfall and
floods in North Bengal, Orissa, and West Bengal leading to effective measures for flood control
and supplying the basic calculations for two great river valley schemes in later years, namely,
the Damodar Valley and the Hirakud projects. Officia! recognition of the Statistical Labora-
tory in a continuing form came in July 1831 with an annual grant of Ra. 2,600 from the
Imperial (now Indian) Council of Agricultural Research for statistical inveatigations relat.
ing to agriculture. Training on en individual basis atarted at the same time.

2. At a meeting convened by P. N. Banerjea (at that time the Minto Professor
of Economics), N. R. Sen (Ghosh Professor of Applied Mathematics in the Caleutta Uni-
vereity) and P. C. Mahalanobis (Professor of Physics, Presidency College, Calcutta) and
held in Caloutta on 17 December 1931 with Sir R. N. Mookerjee in tho chair o resolution
was unanimouely adopted to establish the Indian Statiatical Institute which was formally
registered under the Societies Registration Act in April 1932. Since then the Institute has
been functioning in law aa a non-profit ‘learned society’. The Statistical Laboratory was
the active nucleus of the Institute and the work of both the Institute and the Laboratory
used to be done from the very beginning in the form of a single integrated operating unit.
With the accumulation of research material for publication, Sankhya: the Indian Journal
of Statistica was started in 1933 and has since then been functioning as the medium of
advanced statistical publications in India. Society type branches were established quite
early in Mysore, Poona, Bombay, Madras, Lahore, Banaras, Lucknow and Delhi.

3. In the early years the Ipstitute and the Laboratory took up many small
enquiries on behalf of Government departmenta and private concerns. Large scale surveys
started in 1037 with the institution of a Government acheme for improving the forecast
of the area under jute in Bengal and since then the Inatitute has been carrying out on an
increasing scale enquiries and surveys on behalf of Government. The larger part of the
income has always been derived as contract granta for projects and enquiries. The firet
general grant for researoh and training of Rs. 5000 per year from the Government of India
began in 1935.

4. Many ventures in research and project work met with success, earning recogni-
tion for the Inatitute both within and outside India. The Institute also enliated the support
of statisticiane from abroad, such as Professor R. A. Fisher who came to India to preside
over the first Indian Statistical Conferences in January 1938 and Professor Harold Hotelling
who came a8 & visiting professor in 1939-1940. Since then (with an unavoidable break
during the war) the Institute has maintained the practico of inviting distinguished foreign
scientists to work ag visiting professors in the Institute.

5. The war period brought in many environmental changes. A large part of the
Institute and Laboratory was removed, os evaouation measures, to Baranagar and Giridih
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where operating centres were opened in 1042. With inoreasing need of atatistica by Govern-
ment the project aide of the Institute also developed rapidly. The sample survey in Bengal
waa extended to cover both the ares sown and the total yield of jute, rice and other impor-
tant agrioultural crops through the year, Full-scale sample surveys of sgricultural
crops began in Bihar in 1843. The tabulation, on tho basis of a two per cent sample, of
the 1841 Population Census started in 1844-45; and various socio-economio surveys wers
also undertaken.

8. The post.-war years have been a period of rapid expansion and new develop
ments. The question of stabilization of the Inatitute had been under consideration by the
Government of India since 1838 but had reached a derdlock owing to basic differences of

inion b the Insti and the Department of Education. At s critical period in
m history Shri Chintaman Deshmukh agreed to become the President of the Institute in
1945 and since then has been quietly helping in solving its many difficulties. Mainly
through hia efforts the Research and Training School was stabilized with an initial recurring
grant of Ra. 4.5 lakhs from the Government of India from 1949-50; the administrative
sponsorship was transferred from the Miniatry of Education to the Ministry of Finance in
1950; and a Governing Body was established in 1852 to look after ita affairs subject to general
coordination of the work of the Institute as a whole by the Council.

7. The International Statistical Education Centre (ISEC) was atarted in October
1860 under the joint management of the International Statistical Institute and the Indian
Statistical Insti under the sp bip of the United Nations Educational and Scientific
Organization and with the cooperation of the United Nations and iated international
agencies. Since then the ISEC has been providing training for students for Asian covn-
tries with the full support of the Government of India. During the last five years (1950-
1955) 167 trainees from 15 Asian countries and 79 from India have attended the ISEC
in Calcutta.

8. On the project side the sample survey of cropa in Bengal, which had beer atarted
by the Inatitute in 1937, was handed over as a going concorn to the Government of Weat
Bengsl in 1951. However, a year earlier the Inatitute had taken up an even bigger project,
namely, the design and analysie of data of the National Sawple Survey which was started
by the Government of India in 1950.

9. The computational work was steadily mechanized with punched card (both
Hollerith and Powers-Samaa) machines. The need of high speed computations led to the
establishment of the Electronics Laboratory on an experimental scale in 1850. Gradually
a good workshop was built up which took aver the servicing and repair work of all desk
celculators in the Institute. In 1963 & small electronic analogue computer of & novel design
waa constructed to solve linear equations in 10 variables; and early in 1954 work was started
on the construction of a large capacity digital ing hi In 1954 8 desk calculat-

ing machine was designed and constructed; and arrangements were made in 1965 to produce
& batch of such machines. It waa also arranged to secure a large number of machine tools
and other equir from USSR through the United Nations to construot electronic and

other types of § hinea and precision instruments and equipment.

P -4

10. The need of accommodation was growing with increasing commitments. A
large part of the Inatitute had been located in Professor Mahalanobis's house at 204 Barrack.
pors Trunk Road since 1942, An adjoining plot of land of about 3 aores at 203 Barrackpore
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Trunk Road was acquired in 1850 and a building was constructed in 1861 and waa dedicated
by Profeesor R. A. Fisher in the same year. In 1964 the Institute purchased a plot of
1.6 acrea of land to the weet of the Institute premises. In the same year the Government
of India placed at the disposal of the Institute a larger plot of about 9 aores with some
buildings at 202 Barrackpore Trunk Road immediately to the north of the main Institute
buildiog. An operating branch had been in existence at Giridih (in Bihar about 200 miles
from Caloutta)since Octaber 1841; and o 35 acre plot of land (partly agricultural) was acquired
there in 1952. Since 1037 the Institute hes also been ueing rented accommodation in
Calcutta, Baranagar and Giridih. A number of rooms in the Presidency College, which the
Institute had been oocupying from the heginning, were vacated at the end of 1053 and a
new oity office was started at 9B Esplanade, Calcutta.

11. The post-war years were also & period of increasing recoguition of the work
of the Institute. Professor Mahalanobis was elected a Fellow of the Royal Sooiety in 1346
and began serving aa a member of the United Nationa Statistical Commission in 1948 and
served as Rapporteur and Vice-chairman on several oocasions and was elested Chairman
(1954.66). He served as the Chairman of the UN Submmmualon on Statistical SAmpllng

from 1945 to 1951, and also as member of various international and
Other workers of the Institute began to hava assignments in Europe and America and
p d the Insti at international gs and confe . The Ineti acted

a8 the host sacisty to the International Statistical Conferences in India in December 1951
and & part of the acientific seasion was held in the Inatitute premises in Calcutts.

12. The practice of inviting foreign scientists waa revived in 1945. Sir R. A, Fisher
ceme four times (in 1938, 1945, 1951 and 1964) and among other distinguished acientists from
different countries who atayed in the Institute for some considerable time and actively parti-
cipated in its work may be mentioned H. Hotelling (Columbia University, New York, 1939.
40), W. A. Shewhart (Bell Laboratories, New York, 1947.48, 1964-55), Herman O. Wold
(Uppeala, Sweden, 1948-40), Abraham Wald (Columbia University, New York, 1950),
William Hurwitz (U.S. Bureau of Census, Washingten, D. C. 1951), J. B. S. Haldane (London
University, 1951, 1954), Frank Yates (Rothamated Agricuitural Station, U. K., 195], 1953-
54), Arthur Linder (Geneva University, 1961), M. Maauyama (Tokyo University, Japan,
1961, 1052, 1953-564), T. Kitagawa (Kyushu University, Japan, 1953), H. Theil (Nether-
lands, 1962.53), J. Durbin (London School of Economics, 1953-54), Charles Bettelbeim
(Paris, 1953.64, 1954-65, 1955), Richard Goodwin (Cambridge University, 1854-56), Ragnar
Prisch (Oslo University, 1864-65), D. D. Degtyar (Gosplan), I. Y. Pisarev, M. I. Rubinstein,
P. M. Moekvin, D. Y. Panov, V. A. Ditkin (USSR Academy of Soiences, 1954-55), Oskar
Lange (Poland, 1856).

13. Since the appointment of Professor Mahalanobis a8 Honorary Statistical
Adviser to the Cabinet, Government of India, the Institute has become more and more
closely associated with the work of the Central Statistical Organization and other Govern-
ment agencies in New Delhi. In accordance with a deoision of the Government of India of
1962 the Institute is functioning aa the foocal centre for professional training sud research
and 88 & Nationa} Statistical and Comp ional Laboratory in India; and in 1953 opera-
tional research relating to planning was atarted in the Institute with the help of a special
grant from Government.

14. Very significant developments took place in 19564. The Planning Commission,
after a full disoussion in September 1964, asked the Central Statistical Organization and the
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Indjan Statistical [natitute jointly to undertake work on planning with a dual objective of
solving the problem of unemployment in 10 years and at the same time to increase national
income as much as possible. On 3 November 1954 Prine Minister Nehru insugurated in the
Indian Statistical Institute studies relating to planning for national «evolopment. This
work was carried on with the active collaboration of the Central Statistical Organization,
the Department of Economic Affairs (Ministry of Finance) and the Economic Division of the
Planning Commission. A number of foreign experts came to the Institute in 1064-55
and actively partioipated in the studies and discussions oun planning.

16.  On the basis of the above work Professor Mahalanobis submitted to the Primé
Minister on 17 March 1955 the ‘Draft Plan-frame’ which was accepted in May 1964 by the
National Development Counoil (which consists of the Central Cabinet, the Planning Com-
mission and the Chief Ministers of 28 States of India) as the basis for the formulation of the
Second Five Year Plan (1056-61). The Inatitute thua became actively associated with the
work of planning in India.

18. The Institute had atarted its work with one part.tire worker in 1931.32. Its
staff in November 1955 was nearly 1200. With cxpanding activities the Inatitute budget
also hus been steadily increasing. As aiready mentioned, the Statistical Laboratary hed
received its firat recurring grant of Ra. 2,500 in 1931.32. The Instituto began its activities
with a current expenditure of Rs. 238 in 1931-32. The combined budget for the Laboratory
and the Institute was less than Rs. 3000 in 1932-33. but gradually the current expenditure
increased to Ra. 1.25 lakhs in 1941-42; Rs. 20.40 lakhs in 1951-52 and to Rs. 38 lakhs in
1954.35.

2. THEORETIOAL RESEAROHES

The results of theoretical and applied researches have been given in over 350 original
papers and reports. Some of the important lines of work sre indicated below.

1. Mullivariale analysis : In the theoretical field the first important work centered
round problems of discriminatory analysis. The concept of # measure of divergence
between two populations as an sid to classification was introduced by P. C. Mahalanobis
from the Statistical Laboratory in 1925 and was later developed in a paper (1927). Further
progress was made when a proper mathematical form wax devised for classification of groups
in terms of mean values only of the variates (1928). The claysical and studentised D?.
statistics introduced for this purpose are now well known. Some of the distribution pro-
blems connecterd with them were solved by R. C. Bose and 8. N. Roy between 1834 and
1039. Mathematical properties and practical npplications have been investigated since 1938,
and a fairly satisfaotory approach to the entire problem of classification of groups is now
available. The first major application is contained in the report ‘Statistical Analysis of
U.P. Anthropometric Survey' printed in Sankhyd (1948).

2. Classification and disorimination in terms of second order oharacteriatics
(variances and covariances) were taken up for systematic study by S. N. Roy from 1039.40,
and considersble progress waa made in the construction and use of suitable funetiona for
weasuring group divergeuces in respect of second order charncteriatios.

3. The problem of allocating an individual to its proper group was investignted
by C. R. Rao when the alternative hypotheses are more than two (1948) and also when the
alternatives are not completely npecifiad as when the parameters need to be ostimated from
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samples (1053). More general problems of seleoctions have also been developed by him
(1951-53).

4. Design of Experiments : Considerable attention was also given to the theory
of the Design of Experiments by R. C. Bose, K. R. Nair, K. Kishen, C. R. Rao and other
Institute workers from 1938. Reusearches in the construction and anslysis of balanced
incomplete block designs were initiated in 1938. With the application of the theory of
Galois fields by R. C. Bose it wus possible to obtain all the known eolutions previously given
by Fisher and Yates together with a ber of new solutions {1938). Further work led to
a convenient rep ion of all practically useful balanced incomplete block designs.

5. The problem of confounding had been studied exhaustively at Rothamsted
for the simpler designs of the 2* and 3" types, i.e., of n factors at 2 or 3 levels each respec-
tively. The more general solution in the case of #” design (whero s is & prime number) was
supplied by R. C. Bose and K. Kishen from the Indian Statistical Institute by using the
properties of the s-sided hyper-Graeco.Latin squares (1938) and later with the help of finite
projective geometry (1840). Tho problem of confounding of interactions in asymmetrical
factorial experiment was studied in a series of papera by K. R. Nair and C. R. Rao from 1841.
All possible confounded balanced designs in the case of symmetrical factorial design &® in
blocks of #” plots have been constructed by R. C. Bose (1846). Using some number theory
results, pact repr tions of finite i trics have been obtained by C. R. Rao to
enable the construction and analysis of confounded factorial designs by punched card
methods (1951).

8. A proof was supplied by R. C. Bose for Euler's conjecture that completely
orthogonalized sets of -sided Latin Squares can be found so long as 2 was a prime number
or power of a prime ber (1938). Sy ic methods of construction of such squares,
which are of great importance in the practical designing of experiments, were investigated.

7. K. R. Nair and (. R. Rao developed two types of incomplete block designa
(i) general olass of partially “alanced incomplete block designa (1940—41) which includes
aa special cases the balanced und quaai-factorial and (ii) the intra and inter-group balanced
designs (1840—41) which are useful in many practical situations. A general method of
approach for recovering the intra and inter-block information from the results of a general
incomplete block deaign and the necessary tests of significance have been given (1848).

8. Design of sample surveys : Important contributions were made by Mahalanobis
from 1838 on the mathematical foundations of large scale sample surveys. The economic
aspects of conducting sample -surveys were mathematically formulated and studied in
detail. Also for the first time the concept of non.sampling errors were introduced and
wuitable statistical techniques in theform of indepondent inter-penetrating network of sample
were fevised to control such errors. Tho theory and application with special reference to
surveys conducted in Bengal were published in the Philosophical Tr tions of the Royal
Bociety (1944). More recently D. B. Lahiri has bean working on the theory of sampie
designs. He gave an onmmoly sunplu rule for the nelaouon of sample units proportional to

aize (1951) and has dovelop g hods of i the effioiency of the National
Sample Survey. Methods of eatimation in multiphase and g have been
investigated by Des Raj in the moat diffioult amm.:on of varying probsbnhhu of solootion
without replacement.

9. Theory of estimation: The problem of unbissed ostimdtion bas been sxtensively

studied starting with some inequalitier for the attainable variance of an unbissed estimate
&0
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found by C. R. Rao (1845). It was also shown in 1845 that minimum variance estimates are
explicit funotiona of aufficient istics and o method was supplied for improving an
eatimate by finding its conditional oxpectation given the sufficient statiatics. The above
inequality was improved during 1046-1948 by A. Bhattacharya. Several results of a
general nature in unbiased estimation have been found since 1948 by C. R. Rao, D. Basu and
8. Mitra.

10. Mathematical slalistics: Besides, in recent years, some multivariate tests
were developed and their optimum properties investigated by C. R. Rao and J. Roy. A
simple technique for finding powerful approximati to a plicated distribution has
been found and applied to several multivariate tosts based on the likelihood ratio criterion
(1951).

11. There were a number of contributions by D. Basu and R. G. Laha on the
characterization of the normal distribution from the point of view of stochastic indopen-
dence of some istics and of independ of conditional expectations. Two important
cases considered are independence of two linear functions of identically distributed ind
dent varinbles (1851) and of the average with any sample cumulant (1953).

12. One of the new lines of research started in the Inatitute is the study of limit
theorem in probability. G. Kallianpur investigated the behaviour of successive sums of
independent random variables and their equidistribution on the resl line. A general theorem
of the Lindeberg type has been proved for the convergence to normality of sums of
‘m-dependent’ random variables (1953).

3. Prosxcrs

1. Statistical methods in anthrop y, meteorology and flood conirol: The early
work on anthropometric measurements (1921) by P. C. Mabalanobia led to the formulation
of the generalized distance (D%-statistics). His next two papers were on upper air correla-
tion and the seat of activity in the upper air (1922) which led to detailed invostigations on
rainfall and floods in North Bengal (1926) and supplied the basis for effective mensures for
flood contral. This was followed by extensive studies on rainfall and floods in the Orissa
rivers (1930) which on one hand, led to flood control mensures for the Brahmini river and,
on the other hand, supplied the basic caleulations for tho Hirakud irrigation projeet. In
the same connexion may be mentioned the studies on the Burdwan.Hooghly-Howrsh
Flushing and Irrigation Scheme (1936) which were connected with the later development
of the big Damodar River Valley’ Project.

2. Agrienltural field trials: In an carly paper Mahalanobis (1925) had attempted
to climinate variations in yield arising from difficrences in anil fertility in a varioty trial
on rico. At this time he had no knowledge of R. A. Fisher's paper on field trials of 1023
or 1924. But his paper was seen by Fisher which put him in touch with Fisher's work on
derign of experiments, the far.reaching importance of which was immediately appreciated
by Mahalanobia. In 1027 Mahalanobis met Fisher at Rothamsted and was cager to intro-
duce the Fisherian technique on his return to India. Thia important lino of work opened
up with the sanctioning of an annual grant of Ra. 2,500 for this purpose by the L.C.A. R
in 1931, During the next 10 ycars the Statiatical Laboratory and the Inati functi
8 the foonl centre of work in India on devign of experimenta. More than 60 papers were pub-
lished by tho Instituto workers up tn 942 whon the grant from tho I.C.A.R. was dis-
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continued. Mahalanébis and 8. 8. Boss and their yonng lleag participated in

1i i tings and fe top the use of design of experiments.
The Statistical Lab y and the Instit also nndertouk the task of providing training
in this subject to a large ber of agrioultura! scientista from ull over the country.

3. Sample surveys : A number of small samplo enquiries hwul atarted in the middle
thirtiea mainly relating to prefe for particular typea of goods (1935) or such
queations as the incidence of drinking ten in Caloutta. The subject opened up on a really
grand scale with the initiation in 1937 of the five-year project for the improvement of the
forocast (or rather, the catimate) of the aren undor jute in Bengal which ix an impartant
cash crop of the country. The samplo survey of the jute crop in 1937 was a landmark in
the history of the Institute. From this year sample surveys of agricultural crops and
large.acale economio and nocial survoys of all kinds hive for mad n very important
field of activity of the Inatitute. A survey of family bucdget waa conducted in 1938-30.
Extensive work was started in 1930 on crop-cutting to estimate yield per acre.
Between 1843 and 1045 two sample surveys were rapidly conducted on agrienltural
crops in Bihar with encouraging resuits. JJ. M. Sen Guptn supplied the leadership
among younger workers on the statistical side from the very bewinming; and Nihar
Chandra Chakravarti was responsible for much of the developments on the fiell side.

4. Among other projects conducted by the Institute between 1844 and 1048,
mention may bo made of surveys on econontic aspects of road development. rural indebterl-
nesas in Bengal, economic and social conditions of agricultura! labour. middle eluss family
budgets, sample surveys of traffic on Howrsh hridge and survey of displaced persons in
Delhi. Investigntions on employment, cost and standnrd of living, and consumption
patterns were also made. A sample survey on cconomic conditions in Rangoon wus
organized by the Institute in 1948—9 at tho instance of the Government of Burma.

6. Besides conducting large-scale sample surveys, many methodological researches
were undertaken on such subjects na the personal bias of the investigating staff. use of
replicated sub-samplos, use of inter-penotruting samples, configurational sampling, zonal
and non-zonsl randomisation, duplicated sample-units, scquential surveys, planni g of
rample surveys, experiments on orop estimating, control of observational and coraputa-
tional errors eto.

8. Population dala: Another important project was started in 1045. Tabulation
of the 1841 Census of Populution had heen kept in abeyance as & measure of war economy
but there was continuing and pressing need of domographic int’ormn..tion. At tho suggestion
of tho Inntitute, the Govornment of Tndin sanctioned o large-seale project to prepare age
and occupationnl tubles on tho basis of tho two por cent sample of the Consun slips (which
had been fortunatoly prosorved under tho instructions of the Iate M. M. Yeatts, Censuy
Commissioner). The work was taken up by the Institute in 1945 and completed in 1050
under the guidance of D. B. Lahiri. Rescarches on population data were continned and
gradually o demographic soction was organized in which systomatio stadics ure being made
on growth of population in relntion to sacisl, cconomio nnd regional conditions under the
guidance of D. B. Lahiri, Ajit Das Gupts and Janardan Poti.

7. National Sample Survey: In 1060 Tho Instituto was enlled upon hy the Govorn.
ment of India to take up tho dosign and analysis of dats of the National Samplo Survey
(tho flold branch of whiuh i buen nll along working under the dircot vontral of the Minintry
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of Finance). The heavy task of first organization fell on J. M. Sen Gupta, D. B. Lahiri
and Romkrishna Mookerjee. In 18561 Satyabfata Son took oharge of the aection.
Nine rounds of the NS8 have been conducted and extensive infc tion has been made
arailable on the cconomic conditions of the whole country. Tho NSS supplied much use-

ful information to the T fon Enquiry C ission and the Press Commission of the
Qovernment of India; and have undertaken speoial atudies on unemployment for the Plann-
ing C ission and an ive survey of agricultural holding ln '.he eighth round. A
number of reportsa have been pleted on household condi-

tions and unemployment; a technical paper on the sample domgn by D. B Luhln, and
a valuable study of Faridabad (o new refugue town nesr Delhi) by Pitambar Pant. Other
reports are under preparation.

8. Biomeiric Unit: A Biometric Unit was established under the guidance of
M. Masuyama (Japan) and J. B. 8. Haldane and Mrs. Haldane (UK) in 1054 and C. R. Rao
and S. Roy are working on & number of problems.

9. Psychomelric Unit: A Payct ic Unit wna established under the chlrge of
E. Harper in 1054 and is working on selection and aptitude testa and iated p

4. StaTisticaL Quauity CoNTROL AND INDUSTRIAL MANAGEMENT RESEARCH

1. As enrly as 1935, the Institute had r ded that the Gov should
take appropriste measures to initiate Statistical Quality Control methods in Indian indus-
tries. Dr. Walter A. Shewhart (the originator of Statistical Quality Control) came to
Tndin at the invitation ol the Inatitute in 1947-48, toured the country, held conferences and
stimulated interest among industrinlists. The first sll-Indis Conference on SQC was
held in Caleutta in January 1848 with Dr. Shewhart, as Chairman. In 1952-53 o team of
SQC experts sponsored by the United Nations Technical Assistance Administration visited
Tudia and conducted intensive training courses in SQC methods in different parts of India.
The Institute functioned as the host society nnil in collaboration with the Central Statistical
Organization made wr for these courses.

2. In 1953 an Advisory Committeo for 8QC was sot up with Shri C. D. Deshmukh
(Minister of Finance) as Chairman and Pitambar Pant as 8 y; and gradually three
whole-time SQC Unita were extablished in Bombay, Bangalore and Calcutta. Dr. W. A.
Shewhart visited India for the second time in 1854-55; and the accond SQC confercnce was
held in Calcutts 4n January 19565 which gave un impetus to the movement. Since 1054 o
number of experts such as Mr. T. Hanada and Dr. G. Taguchi from Japan and Mr. D. J.
Desmond from UK have come to help in this work.

5. PrecistoN CoMPUTATION AND MECHANICS

1. In 1960 o small unit for el i waas established under Samar
Kumar Mitra. A small electronic anslogue oompnur to solve linear equations in 10 vari-
ables was designed and constructed in 1863. A fairly well-equipped h workshop
was slso gradually built up where & hand-operated dosk caloulati hine was designed

and conrtricted in 1054 and nrrangomonta were mado for tho prmlnounn of o bateh of nnoh
machines,
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2. Work was also procoeding on digital computers. In 195455 arrangements
wore made to secure & large number of machine tooly and other equipment from USSR
through the United Nations and & number of Soviot experts visited tho Institute and some
of tho Institute workers also went to USSR. A built-up electronic computer was pur-
ohased in UK in 1956 snd a lurgor electronic puter is d to be ived from
USSR in 1066. The engineering and other tof Is being nteudlly increascd to onable
this section to undertake developmental and small acale production work on anal and
digital computers to meet the special needs of the Institute, and also on other types of

computers, precision instruments and gouges and assoociated equipment.

8. OPBRATIONAL RESRAROR BRLATING TO PLANNING

1. In 1853-564 an Operational Research Unit was established in the Institute to
undertake, on a small acale, technical work relating. to ing. In 8 ber 1954 tho
Institute was asked by the Planning Commission to undertako jointly wn.h the Central
Statistical Orgunization (Cabinet Secrstariat) to atudy the possibility of solving the problem
of unemployment in 10 years and at the same time to incrense national income at a reasonably
rapid rate. The Economic Division of the Planning Commission and the Department of
Economic Affaira (Ministry of Finance) started actively to collaborate with the T
and the CSO in this matter from Decembor 10564. On the basis of such four-agency co-
operative studies, P. C. Mahalanobis prepared the Draft Plan-fraie of 17 March 1855 which
was aocepted as the basis for the formulation of the Second Five Year Plan. In September
1955 the Planning Commission decided thet tho Operutional Rescarch Unit in the Institute
should be expanded and should work in. olose collaboration with the Planning Commission,
the Department of Economic Affairs and the Central Statistical Organization with the
guidance of a Joint Committee which would function directly under tho Chairman of the
Planning Commission, that is, Prime Minister Jawnharla) Nehru.

2. The ORU arranged to issue a large number of working papors on planning in
1056456 and is engaged on various studica relating to planning wnder the guidance of hoth
Indian and forcign experts.

7. Teamma AND Exawmiarions

1. Training of officers deputed by the Central and State Governments had atarted
in 1932. In the enrlier years training was provided more or less on an individual basie,
Botween 1932 and 1939, more than 160 individuals had been given such training, but the
demand waa gradually increasing and tho Institute started organized courses of inatruction
from July 1839. Since then the training courses have grudually doveloped into a profes.
sional training school. The Institute at present provides a two.year training course for
sdvanced students who have already taken the master's degree in mathematics or statistics.
After a further period of professional and research work, the candidates proceed to the
Associateship of the Institute (which is equivalent to a dootor's degree) on submitting a
theais or report on applied work.

2. A omall batch of probationers or apprentices are taken periodically, who attach
themaolvea to somo major project work anid thua got their grounding in atntistioal work.
Faoilitios aro provided to officers on deputation from Gov dopartmenta or soientifie
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institutions for advanced and specialized sbudios. To junior workers of the Instituto ax well
83 to muitable candidatos from other fiekln, specinl courses of instruction in computation
aro given. Betwcen 1032 and 1954, moro than 750 persons received training in one form
or other ut tho Institute.

3. Since 1038, professionul inati have been 1 d for the award of
Certificates for Computers and Field Investigntors and Diplomas of Statisticians. The
diploma holdera can qualify for the Associateship for the Institute ofter a prescribed period

of applied work,

8. INTERNATIONAL STATISTICAL KpucaTioy CENTRE (ISEC)

1. A new type of institution was estiblished in October 1950 in the form of the
International Statistics]l Education Centre undor the joint Y of the Internntional
Statistical Instituto and the Indion Statisticnl Institute and under the sponsorship of the
United Nations Educational, Scientific and Cultural Organization (UNESCO) and the
Government of India. From 1050 to 1953 there were two terms of six months ench every
yese which, however, was founel too short mul the term was inereased to a full nenderic
year of 9 or 10 months from 1854.

2. Between October 1950 and March 1955 the numer of trainees who attended the
ISEC was 248 from 18 Asian countries, namnely, Afghnnistan, Burma, Cambodia, Ceylon,
India, Indonesia, Iran, Iraq, Japan, Malayn, Nepal, Pakistan, Philippines, Syrin, Thailand,
Vietnam.

9. Sooiaw Sexvices

1. In the Indian Statistical Institute continuing attention has been given o the
welfare of workers. A Medical Unit was established in 143 aied has now branehes in
Calcutta and Giridih under the charge of Dr. R. Maitra and Dr. N. K. Das respeetively.
The workers receivo free services nt the dispensaries nul the privilege of having visits by
the Institut lica) officers nt subsiddized rute of Ry, 1/8)- per visit both m Caleutta aml
Giridih. Thero is also a liberal provision of medical leave on three-quarters pay. Prescrip-
tions and medicine are supplied on a cost hasia.

2. The Institute hus been providing a certain unt of resilential il
on a rental basis in houses hired by the Tnstitute in both Calcutta and Giridih xince 1042
when this arrang t became y under war conditions. Thero aro hostels for

students, guest houses for visitors, n eanteen which supplies daily fuod to about 700 persons
at Baranagar, o night school for workers and their vhildren, and u subsidized transport
service in Calcutta and ciroulating librarics of gonors! literature nt all offices for the con.
venience of workers.

3. The Institute also supports Workers' Clubs in Calcutta and Giridih for sports,
recreation and oultural sotivities. Shrimati Mahalanobis has been actively nssociated
with the sooial services from the very beginuing and she used to be ably nssisted in this work
by Sudhir Kumar Banerjes, the oldost worker of the Instituto, until hia untimely death in
1052.
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Appendix A
SPEECHES DELIVERED ON
THE TWENTYTHIRD ANNIVERSARY DAY

12 Decembior 1064*

REVIEW OF THE WORK OF THE INSTITUTE
BY Proressor P. C. MARALANOBIS

Friends,
By o change in our constitution Shri Chintaman Deshmukh continues to be our

Prosident as he has been for the last 10 yenrs, but at hia own desire, we have now a
separate Chairman of Committees.

I have grent plensuro in welcoming the President, our many guests from overseas
who are living with us and working with us, our old workers and old atudents, our present
workers and present students, and also our many friends. §

I shall now give a brief review of the work of the Institute. A report bringing the
story upto the end of March 1954 has been printed and circulated. I shall speak mainly
of developments whicl have taken place since then.

The most important event in onc way has been the inauguration of studies relating
to planning for rational development by Jawaharlal Nehru on the 3rd of November 1954,
a little over a month ago. This is o Gield to which the Institate is turning ita ottention
for the firat time. It ix o very important field which is likely to affect, and it has already
affected, the whole organization and orientntion of our applicd work.

This field of basic studics relating to planning deals with what is tho best way
of nationa! development, what should be the rate of investment, the allocation of
resources, and things like that including the training programme for personnel. It has
already led to n reorganization of our activities with studies relating to planning as the
central theme.

In the National Sample Survey. for example, we have heen covering about o
thousand villages, fifty towns aidl the four grent cities two or three timea a year.  We ure
now doing, in the surrent eighth round, a survey of agricultural holdings. The new work
on planning is giving a definito orientation to the National Sumple Survey.,  Our mind is
now directed to future lines of policy and not merely to collecting information for the sake
of informntion. We o not bolicvo in statistics for its own anke.  Art may be for art's sake,

. Trnnwi];t.ion from magnotic tape.record,
{ At thia stago Profousor MalinlunoLin introduand the foreign guosta.
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but to us statistios has always a purpose. We have now got a big social aim in the field
of planning. We vonsider ourselves fortunate that the Institute has been now definitely
linked with planning for national development

In the National Sample Survey, another item of outstanding importance— employ-
ment und unemployment— hay been already taken up, but from next year it will be done
on s bigger scale, namely, s continuing survey of ploy and employ t. The
form in which our President (but in o different capaocity, ns 4 member of the Plunning Com-
mission and as Finance Minister) raised the question was '‘Can we have our planning directed
in such a way that in 10 years, let us say, we shall be able to get rid of unemployment ?*
The National Snmple Survey, as also the basic studiea now being done in the Institute, are
being directed to this very fundamental question.

We are also trying to estimate, on the basis of the material which we have already
collected, what changes we should expect with economio development, that is, with an
increasing level of living, an increasing income and, of course, an increasing expenditure.
If we have a developing economy, we have to get ready in advance to meet the increasing
demand for goods and services which will arise in future, in 2 yeers, in 5 years or in 10 or
15 years. We have to look ahead. We have to think of the way things will change. To
forecast, not in the sense of stating that this d 1 must ily arise, but anticipating
that if such and such things happen, if there is increasing investment, if there is an
increasing level of income, then, such and such would be the demand for goods. It is the
way of science to decide on n rational course of action on available information ; and also
to collect necessary and relevant material for future decisions. This is the real task of
atatistics to which we are turning our mind.

We are also making a special study of small industries. It is possible that in Indis,
in our plan for national development, we may have tv rely very heavily for many years
on the cottage industries to supply the increasing demand for goods. So, special studies
are now being made on the small industries.

Also, of course, for the last five years, sample surveys have already Leen conducted
on large scale industries. We hope a report will be soon relensed. Before publishing the
report we wanted to mako sure, by collecting the informution for four or five years, how
far relinble would be the information.

There have been other special studies of which I should like to mention one. In
Faridabed town, a special enquiry waa made which has thrown up a good deal of valuable
information about, what may be called, a planned industrial town. If we have industrial
devolopment in future, it may mean setting up of 15, 20 or 30 new big enterprizes which
would mean the establishment of as many new industrial towns. Such studies also we
have started.

I may now turn to the Research and Training School on which also the new work
relating to planning is having & big impact, not in diverting the mathematicians or the
mathematical statisticians from thoir theorotical studies but in throwing up fascinating
and ohollonging problems whioh will keep them engaged more actively than ever. As a
matter of fact, we have not got enough mathematical statisticians. There is o shortage
of trainod porsonnel. In the Research and Training School ulso, we ore reorienting our
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programme with a view to developing mathematical work of a somewhat new kind, which
may perhaps be broadly called of an econometric type but quita different from the econo-
metrio work in the Weat.

We have had this year in the Inatitute an outetanding course of lectures by
Dr. Yu. V. Linnik of Leningrad. (I am sorry to say he had to roturn to his country only a
few days ago. He had other engagements. I am partioularly sorry because a letter came
from his Embassy saying that he could atay with us for eome time more, but the letter came
too late). He gave a valuable review of the recent work in mathematical statistics in
USSR.

We have also started s seminor by Sir Ronald Fisher on the logic of statistical
inference which, I venture to suggest, may be colled the logic of inductive inference. This
is at the highest level of theoretioal work. [ am ioning these ) ical courses
to indicate that the new urientation towards planning does not in any way mean any docrcase
or even any diversion of tho fundumental work in inference or in mathematical statistics.

I shall come back for a brief reference to the studies relating to plunning.
We are trying to get a rough picture of what should be the basic approach in physical
torms in the Second Five Year Plan or even later. Woe are trying to have & ‘perspective’ or
o distant view of planning in 10 years, of 15 years or even 20 years. Planning u.lwnyu nmeans
a certain amount of cumpromises gains and p 1 L
tho future.

bet : di in

The planning work is being orgnnized in u number of different units in some of
whicli our fricnds from oversess nre participating. We have Professor Ragnar Frisch who
hus great oxperience of planned econvmy because Norway has more advanced physical
planning than any other country outside the socialist countries and Professor Bettleheim
from Paris and Dr. Goodwin from the Cambridge University to help us in this work ; and
also we bave got the er nomists and statisticians from USSR. Professor Pisarev is
the head of the Statistica Division in the Instituto of Economics in the USSR Academy
of Soiences ; Dr. Rubinstein und Professor Moskvin are also helping us in this sector.

I may perhaps stress that the lines on which we nre working are very definitely
related to conditions in India. It is our view, and our friends from different countries of
the world are, I believe, in agreemont with us, that we need not snd we should not copy
the methods of any particular country. India has her own problems and big problems ;
and we have to work out our own solutions. We bave 370 million people ; and in planning
we are continually voming back, aguin and again, to the point that our Plan also has to be
thought of in big numbers. We cannot escape it. It is & big country and we have to take
a big view of planning.

I may now turn to Statistical Quality Control, in which fiold we have with us for
the second time, Dr. Wulter A. Shewhurt, “‘the father of SQC”. A Polioy Advisory Com-
mittec huy beon set up with vur President ss Chairman, and with lending industrinlists and
Government officiuls ns members to avise on the brosd policy. The Institute has taken
up the responaibility for carrying out the work. One whole-timo SQC Unit was established
last year in Bombay ; this year another unit was set up ut Bangalore. In Calcutta also
we have one unit working at present. Dr. Taguohi has come to holp us from Japan, he will
ba here for one year. From the United Kingdom, through the Colombo Plan, Mr. Desmond

80



TWENTYTHIRD ANNUAL REPORT : 1054-56

will arrive tomorrow; and we also hope to have the help of Dr. Hanada, another
Japanese expert. Thie work ia now gotting well under way ; and a Conference on SQC will
be arranged in Calcutta in January 1956 to thrash out the various prnhlnm

I shall also refer very briefly to the International St | Education Centre
which was oatablished in 1950 and has been continuing since then to provide training for
atudents and officiols from different countries of Asis. In recent years we are salso
admitting Indian trainees in increasing numbers frora different parts of our own country.

On the applied side there ware some new beginnings. A emall Bi ic Lab y
was estoblished nnd biometric work was started under the guidance of Professor J. B. §.
Haldane who was here from July to Ootober of this year (1954). Wo hope to continue this

line of work.

Another new unit has atartod under Dr. Harper. Wo are eager to find out how
far modern techniquea of aptitude testing arc really successful. We aro going to start the
work within our own walls. We have a lnrge number of workers. We should like to find
out what objeotive tests can be developed to nssess their work, and then cheok the teat
results against actual records of performance.

There hus been some development in the Electronica Laboratory and the Workshop.

Last year, a amall electronic computer was built. This year n manual {desk) caloulating

hine has been factured entirely in our Workshop. Some progress haa also been

made in the ficll of a large digital computer and there have been fruitful discussions with
Dr. Ditkin, Mr. Melnikov and Mr. Zimarov of Moscow in this fold.

There has been some improvement also in the work of the Welfare and House Com-
mittee. We are very happy that all our foreign guests are staying in the Institute premisex.
We bave for this purpose converted a portion of the office into o small hoatel ; and I hope
they are comfortable. It means a great deal to us to have them near us. It ia convenient
not only for work but I, and I am sure my fellow workers in the Institute, greatly appreciate
the opportunity of meeting them in a friendly and homely way.

There has been some expansion also of what is called immovable property. We
have acquired a little over an acre of land aljoining the present premises ; and we have
recently hired a big plot of land of about B acres with buildings next door at 202 Barrack-
pore Trunk Rosd.

Theee are the important dovelopments during the past ycar. About the future
also, T should just like to say a few words. In tho Resenrch and Training School we are
planning to change the type of training. Now it is a two-year course for which only candi-
dates with the Master's degree are ndmitted. That, of course, will romain. But, in future
we hope to make it 8 three-year oourse for those who have not got o Master’s degree in
statistics. And wo propose and I think I may announce this with the President’s permission,
that our propoxal will be given sympathotic consideration by Government~to give all trainees
atipends from the very beginning. Wo have found that there are some brilliant studenta
who have to take some kind of a job bocause they cannot afford to continue their studies
after taking their Master's dogree. Wo hopo to attract this group by offering stipenda,
In future overy candidate whom we nocopt for training will be given a gencrous stipend.
Wo shall watoh thoir work, and thia would be an apprenticeship training in the real sonse,
This is an innovation to which we aro looking forward next year,
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I have already referred to the work relating to planning. In this ion, 1
may perhaps stross that the Instituto, although a non-Government organization, is now
alosely iated with Gov gencies like the Central Statiatical Organization, or

the National Sample Survey which is, of course, a joint enterprise (The NS Field Branch
is under the direct control of the Ministry of Finance but the atatiatical work is being done
in the Institute). Opportunities are steadily i ing for the Inati to come into closer
oontact with the statistical work in the States, for example, in connexion with the survey
of agricultural holdings, which is in progresa. This year several meetings of State and
Central statistiolans were held in the Insti We are planning to have ther joint
conference in Caloutta in February 1855 in connexion with the survey of employment and
unemployment. In this way the Institute ia getting more and more closely associated with
Government agencies ; and because of the studies relating to planning, the Institute is alao
developing closer links with the Planning Commission.

A proposal, or perhaps, not actuslly a proposal but the idea, of having a Central
Act for the Institute has been under consideration by Government for some time. In
principle, there is agreement. One or two things have been standing in the way, which
perhaps have now narrowed down to one single issue to which I should like to make a brief
reference. What I shall say now is, of course, entirely my personal view.

An Institute like ours is, of course, in the public seotor. It is in the public
seotor, but is not a Government department. This distinction is important. The Institute
is undertaking mostly Government work, and is likely to continuc to do so. It is entirely
proper that an Institute like ours should serve the needs of the country. T submit that the
Institute can beat serve such needs if it is allowed to retain its initiative, its freedom to do
its work as it thinks best— to have some scope for experi tion and devel t
on its own.

I may try to explain this idea a little. I have suggested to Government that the
Institute should be given grants for an agreed programme of work or for specified projects,
of course, on the basis of estimates which would be supplied by the Institute. And. I have
also suggested that there should be a little surplus over estimated costs which would serve
88 & counterpart of profits in private enterprises, or a little margin for development which
I may perhaps liken to what wise parents would give to a young boy in the way of pocket
money. It may be two per cent, it may be five por cont, or may be one anna in the rupee— I
am not suggesting o very big amount— whioh should be provided as the earnings of the
Institute (over and above the agreed costs for projects) and should be set apart as something
which the Institute can spend in its own rights and at its own discretion.

This is the one outstanding issue. Porsonally, I consider this very important
indeed. I accept whole-henrtedly the idea of an over-all plan for our country. In a country
like ours, I do not see how otherwiso we can muke sufficiently rapid advance. It is very
important to have an over-all plan which should be comprehensive ; but it is aqually impor-
tant to preserve and encourage individual injtiative to the fullest extent. Ultimuately this
is the problem of life itself or of human oivilization. Wo must have organizations and
institutions, but as thinga grow bigger and bigger, rigidity sets in.

At this point, I should like to turn for a moment to my own collengues within the
Institute. Thore alao I see signs, and sometimes I am apprehensive, of the rigidities which
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ssom to be growing in the Inatitute. If I may use a phrase which is not alway« complimen.
tary, it ssems to mo that the Institute tends to got too burenucratio in many ways. I am
not suggesting that this is a problem of government alone. It js & problem of human organi-
zation. And I think we should eliberately and in a rational way find out what would be
the correct solution.

That is the one issue which, I hope, will be satisfactorily resolved in the near future;
and which will ennble the Inatitute to continue its work according to the needs of Govern-
ment and the country as o whole. The Institute would, of course, work in accordance with
the agreed plan ; but the Inatitute should have the froedom to think out what is the best
way of doing its own work— #nd even to make some mistakes and learn by experience. I
venture to suggest that soience ‘ean progress only through making experiments and, there-
fore, by taking the risk of muking mistakes. Without making mistakes I do not see how
science can progress. Therefore, we claim that we should have the frecdom of the scientiat.
to have a little margin to make experiments, and also to make mistakes, in the hope and
with the firm conviction that we shall. in this wiy, succeed alzo in devising new wayn and
better ways.

Thia is & point to which I have referred at some length becaure to me it is of the
greatest importance. A plan without this margin of individual freedom and initiative ia
something which I feel I cannot accept, because I do not think such a plan can succeed.
T am speaking purely at the technological, scientific, and the pragmatic level, if you like.
The very success of » plan would depend on its providing  margin of freedom to make it
flexible. Therefore, for the very acceptance of the idea of an over-all plan. I plead that
we must preserve the human initiative.

I hope to be excused if I have treaded on pointa perhaps beyond o review of our
work. But in looking back to the year which is past, my mind naturally i also looking
g little bit forward to the future. I thank you all.

S8PEECH BY SIR RONALD A. FISHER. F.R.S.. So.D.
(Professor of Genetics, University of Cambridge, Uniled Kingdom)

It is now seventeen yenrs since I first came to India as guest of the Statistical
Institute. At that time, ns many of you will remember, the Institute was or seemed to
be but o small excrescence or appendage of Presidency College, Caleutta : it was at least
& Caleutta Institute, rather than, as it manifestly is now, an Indjan, an all-Indian Institute;
and morally and intellectually T have no hesitation in saying already a World Institute.

In thosc early days, Professor Mahalanobis was a Profexsor of Physics, but he wos
no ordinary Professor of Physics. Instead of doing his duty and teaching hix students only
that science and technology which has led to the atomio bomb, he thought that he could
serve his fellow men bettor by opening the door to knowledge, obtained by statistical means,
to knowledge of the natural world and knowledge of the world of saciety in which we all
find ourselvea. Perhapu, he thought, as many of ua think, that mout of the follios und
orimes of governments are due to ignorance— ignorance of the poople they serve, and the
ignorance of the paople whom they ave all too willing to fight.

At any rate, it was for the prog; of understanding the Indian situation by
the development of sample aurvey that Profossor Mahalanobis will be h 1 and lator
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remembered throughout the world. he bsing the primary pioneer of this most vital develop-
ment. And-so it is more than a pleasuro, and with much emotion, that I see this sapling
of the early days, now one of the material propa of the Central Government of this sub-
continent.

And I aincerely hope that what the Professor said just now when he used the word
‘initiative’ will be taken to heart by the Government. I wanted to call your attention to
the splendid initiative whioh Professor has taken throughout these years, putting forward
enterprising scheme after enterprising achomo to develop tho Insti and its multifarious
activities. He is the last man in the world who would allow himself to be tied up or immo-
bilized by red tapo, so that I can sec it is a serious problem for any government department
to consider just how they are to finance him. [ only hope that they may find the way.

SPEECH BY DR. WALTER A. SHEWHART
(Bell Laboratories, United States of America)

It is with great pleasure that Mrs. Shewhart and I return to India, after seven years.
During this time the Institute has made a remarkable growth in size'and service to India.
With this growth, it has retained the feeling of good comraleship among its workers, even
though its personnel has become international. This has been accomplished under the
direction of Professor Mahalanobis, » man of outstanding ability, vision and leadership.

Sir Chint. Deshmukh, Profé Mahalanobis and Mrs. Mohalanobia with their
oc-workers are to be congratulated on their achi t— an Insti any country would
be proud of. May it continue to grow and to serve India.

PEECH BY PROFESSOR I. Y. PISAREV*
(Inatituie of Ecomomics, Moscow, U.8.S.R.)

We, the Soviet Scientiats, arrived in India at the invitation of the Indian Statistical
Institute to share our own experience in the ficld of statistics und planned cconomy. We
shall consider our goal fulfilled if ints and statisticiana of India can profit by our
experience to the extent they find uneful for them. Making oar acquuintance with the work
carried out by the Institnte, we have found a lot of things which are instructive and useful
to ocurselves.

Today is & very significant date in the life of the Institute. Wo have gathered here
to celebrate the 23rd Anniversary of the Institute. The Indian Statistical Institute, headed
by Prof. Mahalanobis, has done » lot to develop the statistical science in India nnd we ore
sure it haa made valuable contribution to the statistical science all over the world. Now
the Institute ix facing new and great problems. The research work started by the Inatitute
in the field of ics iu to be intensified. We wish the Inatitute to gain every success
and obtain fruitful results in this field.

We consider that the ties between the Soviet and Indinn soientists should develop
and beooms stronger.

It is desirable that the friendly relationa betwecn our great peoplon, peoples of India
and the Soviet Union, should bo p: ted and strengthened

*Translated from origina! spesch in Rumian.
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In the end I sbould like to say that the Indian Statistioal Institute has done o great
service in promoting and strengthening frienclly ties between the Indian and the Soviet
scientista.

Telegraphic Greetings from the USSR Academy of Sciences, Moscow, lo Professor Mahalanobis

On the occasion of Twentythird Anniversury of Indian Statistical Inatitute let me
congratulate you and your staff on significant date and to wish further success in your work.
Topchiev, Chief Scientific Secrelary, USSR Academy of Sciences

SPEECH BY PROFESSOR CHARLES BETTELHEIM
(National School of Adminisiration, Paris)

It is a pleasure for me to have the vpportunity of expressing how glad I am to bo
in Indin snd in the Indian Statistical Institute for the seccond time. Last year, we came
on the 18th December and so we did not enjoy the pleasure of participating in the same
funetion as this year.

In order to express in s few words what appears to me iy the muin difference between
my experience in the Indian Statistical Institute last year and this year, I would say that
I feel my last experience as o pure Indisn experience, while I feel my experience of this
year as an internationsl one. As you know many foreign statisticians, mathematiciuns und
economists are presently staying in the Indian Statistical Institute anil wlmost every day
we have some interesting discussions. I have even the feeling that the Institute is, at the
moment, one of the moyst interesting places in the world, because of the opportunity it gives
to people from so many different countries to learn to know each other and to learn from
each other.

The Institute, owing to the initiative of Professor Mahulanobis, is a living example
of internationa! intellectnal cooperation, one of the most important forms of international
cooperation. This international experience is, of course, an Indian experience too. It is
an I.ndmn axpenenoe not only because it is oceurring in India or because so meny Indian

ticians and ista are participating inthe work, but also beonuse,
st every moment, we feel the incgomparnble charm of Indian hospitality, a hospitality
which has the power of giving us the fecling of being ot home even when we are 5o far awuy
from our own country. It is for ull these reasons that we enjoy so much our work here
and our stay in India.

SPEECH BY DR. R. M. GOODWIN, Pa.D.
(University of Cambridge, U.X.)

We came from fur off; we came here not knowing whut to expect. We have been
given importunt and very interosting work to do by Professor Muhalanobis. We have
been given good conditions to live in and we aro happy here largely due to Mrs. Mahalunobis.
The combination of these two, I think, is very favourable for the work wo are doing.

Speaking for myaolf, I feol it is a privilege to tuke part in the vory great work which
India is about to undertake to change her conditions of oconomic aml social existence and
make & modern nation of herself. I myself nm wourking with a group in the Institute on
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the economic structure of India; we are attempting to conatruct a statistical picture of that
structure. This work, I hape, will be important and useful in this great effort of nconomio
planning— the effort to take her future in her own hands and to determine what she wanta
that futare to be.

SPEECH BY MR. G. TAGUCHI
(Blectric Communication Laboralory, Tokyo, Japan)

I would like to express my great pleasure of having the opportunity to work here
in India together with Profe Mahalanobis and so many other scientiats of the world.
1 do hope to be able to contribute my modest share in the great work undertaken by the
Indian Statistical Institute. I am vory glad to be forced to speak here a few words in spite
of the fact that I oan’t speak English well, even os in Jupan it is a courtesy that the
guest is forced to drink wine although he does not drink wine.

SPEECH BY PROFESSOR RAGNAR FRISCH
(University of Oslo, Norway)

I hope you will forgive me for striking a personal note in what I have to say.

1 have never been able to work up any enthusinsm for books or articles desoribing
travelling in foreign countries. They have always bored me immensely. In my very young
days, however, I noticed to my surprise, that there was one exception : accounts of travelling
in India. I slso discovered another thing which I could not explain in any rational way.
I found particular satisfaction in reading the poetry of Rabindra Nath Tugore which had
been lated into Swedish, a lang) that we, Norwegians, read easily.

Later, in my more mature age, I found new examples of this unexplainable affinity
to the Indian way of thinking. It came through contacts with outstanding representatives
of India which I had the good fortune to meet when working in the United Nations Organiza-
tion. In spite of the material differcnces in the conditions of India and my own country
I always felt that there was hing fund tul in the outlook which we hud in common.

B

One little event is so characteristic of this that I must relate it. Some years ago,
Professor Mahalanobis gave a lecture in Oslo t our economics students. He kept them
spell-bound for an hour and a half talking about economic probloms in India and the way
they handled the National Sample Survey. After the lecture when Mahalanobis and I
and some other Faculty Mombers had an informul gathering I had a slip passed on to me
from four or five students asking mo to find out whother it would be possible to conclude
an arrangement so that these studonta could come to Indis to work.

Some years Iater, whon Professor Mahalanobis nsked me to como as o United Nations
Expert to help in the ic and istical planning work in India, I had several doubts
of a practical sort, but so far us the tusk itself was voncorned it filled my beart immediately
and completoly. I think that most scicntists, and porhaps econowmists in particular, have
one experionce in common. Although thoy may find great satisfaction in solving & particular
problem say, a h ical probi an intell | satisfuction in the xolution for its
own gake— they feol that thiu satisfaction is nothing s compared to tho inner joy thoy foel
when thoy know that their efforta have contributed komothing. however little, to eliminat.
ing tho sufferings of man. In the ond this is the only thing that can give u lasting satisfao-
tion. This was tho spirit in which I joined in the work for a botter Indie.
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During my weeks here I have tried to rationalize and explain this surprising affinity
which I hnve alwnys. smoe my green youth, folt towards the Indisn way of thinking. And
this g it d upon me that an explanation exists. It ia something

gly simple but absolutely d tal in the io and political sitnation of
our time.

The key is in the simple yet penetrating idea whioch your Prime Minister Nehru
expressed in o speech reported in this morning’s newspapers. Referring to the way in
which India had won its independence and the way in which it is now working towards the
Lanishment of poverty, illiteracy, ill-health and malnutrition, he said : “The soil of this
country in very peculiar. In this soil nothing will lake root if it ix not peucefully planted.”’

This undoubtedly is the key which explaina why I. and in a general way, so many
Norwegians, feel that the people of India and we have s bssic common attitude towards
the problemx of our time.

Your Prime Minister nlso specified what iy needed now in India : hard thinking and
hard work. Both are equally necessary. I cannot imagine any other five words which
are more characteristic of the soul and spirit of this great Institution whose anniversary we
are celebrating, than just these : hard thinking and hard work. May that always be its
soul and sepirit.

ADDRESS BY THE PRESIDENT, SHRI C. D. DESHMUKH

Distinguished visitors, visiting scientists, my colleagues and co-workers, ladiea and gentlemen,
You have heard Professor Mahualanobis refer to my translation to a position of fune-
tionless dignity. I propose to signalise this by contenting myself, more or less, with conduct-
ing the proceedmgu of this meeting. But it was not only for that reason that I suggested
that our distingui ientists should add u few words to us; I thought it only proper
that we should hear and listen to, with respect and attention, the observations of this array
of scientists which has come here to collaborate in our research and to give us words of
ppreciation and encourag On behalf of the Institute, I cannot thank them enough
for their generosity. I am sure you will have realized that theirs is a labour of love and
that by no other force, not even money, could you have collected together this galuxy of
international talent that you see herc today. I do not know if you are aware, that this
place is called “Amrapali”’, that is to say, a mango-grove. I like to think that here in this
Institute with its intornational collaboration, both in the way of experts and trainees, we
huve the latest versiun of our old ‘Ashramas’ or hermitages and I am quite certain that
throughout the corridors of history this particular 'Ashrama’ could not have been better.

I said that I will content myself with only luocting the pr lings of the meeting,
but there are one or two matters which have been referred to with which, I think, I should
deal. One is this : the question of the impl tation of the t that I made

lant year. I suid that the Government of India have decided that the Indian Statistical
ILnstitute should be developed us the focal centre for professionul training and research on
the same lines as higher technolvgical Institutes and be givon powers to award diplomas
of profeasional training und qualification, and seleoted oficers from Ministries should be
trained in statistical work in the Institute for u suitable period. The quostion of the
Institute being given power to confer degrees would bo considered later whon the Institute
is fully developed. However, I quote, ‘I should say that within o messurable period this
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decixion will be impl d’. Alss, for the tardy progress of some parts of our plan we

have yet to complete that period in order that we may be able to measure it. But, as
Professor Mahalanobis haa told you, the principle haa been scospted, and it is only a few
mattera of detail, albeit important, which are holding us up and which I have no doubt will
woon be resolved.

Dealing with the particular matter of pooke'.-muney to which he referred, although
I obeerve that is a characteristic and a véstige of unpl parenthood, I do le that
something of that nature would be, in principle, again fully justified. I accept everything
that he says about the undesirability of any kind of rigidity in a living organiam such a4 &
developing nation. In other words, we will all agree that we should plan in a dynamic,
and not in a stati Ithough certainly statistical Therefore, I believe that this
small matter of some kind nf unplanned discretion within the confines of & plan can be settled
perhaps to the satisfaction of both Profeswor Mahalanobis and the Finance Minister on
whoso behalf I am spenking here— as President of the Instituts, I mean.

Now, I shall not deal with the other matters to which Professor Mahalanobis has
referred in his review except that, again, spart from employment, there are certain other
broad objeotives which Government have set before themselves by way of the plan, that
is, for instance, the objeative of doubling the national income by 1971. And it may be
that the means to choose both the objectives, namely, the gradual elimination of unemploy-
ment and the establish of full employ t aa well as the doubling of the national
income would probably be identical. In other worda, I am hoping that as & result of the
studies, most fascinating studies, that are being conducted here, we shall be presented with
certain practicable models out of which we can select & model according to our own concep-
tion of our administrative, political and generally implementing capacity. Therefore, we
shall all be looking forward with the liveliest intereat to the result of the studies that are
being conducted here.

We started somewhat cautiously, almoat haltingly, and we did not hesitate to label
our first five year plan as u preparatory plan. We can no longer go on doing so0, and it is
time that we started to plan on a really comprehensive basis, within the four corners of the
forra of Government that we have chosen for ourselves, namely, parliamentary demooraoy.
Now that has its own limitationsa: there are priced to pay for cortain values. Nevertheless,
I feel that, by and large, we shall be able to adopt some sort of practicable model
which will help us to approach nearer and nearer, through n series of plans, that clear
objective which I have just mentioned.

I should also like to extend my welcome to the trainees who have come here to the
International Statistical Education Centre. I hope that they have benefited from their
presence here, and that they will go back to their reapeotive oountriea to swell the free-
masonry of fact-finders for an international endeavour to raise the atandards of living by
those key means to which Dr. Frisch referred— peaceful planning, involving hard thinking
and hard work.

Planning is an exaoting as well a8 an exciting wlventure and everybody hax n part
to play in it. But, I am quite certain that no one has a more important part to play than
the statistician. I have no doubt, however, that they will be more than equal to their rex-
ponsibilities. There is a saying that nothing sucoeeds like nuccess ; I should like to say that
nothing atickn like statintios, and with that I wish more power to all their caloulus. Thank
you.
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Appendix B
STUDIES RELATING TO PLANNING FOR NATIONAL DEVELOPMENT

The Indian Statistical Institute has boen asked by the Planning Commission to take

up, in collaboration with the Central Statistical Organization, studies relating to planning for
national development.
The work of the Institute is being reorganized and oriented to proceed with these

studies. A Programme Committee would decido the genoral lines of work and set up priori-
ties. The Project Execution Committee will ensure that the work is being done in accor-
dance with the plan. The following twelve research units are being set up for the present.

The purpose of research in statistics and other applied sciences is to promote national
developmont and human welfare. We are glad to have this opportunity to link our work
with national planning in India. e are fortunate in having with us many friends from over-
seas actively participating in our work. It is, above all, a great privilege and an encourage-
ment to have our work insugurated by Jawabarlal Nehru.

P. C. MamALANOBIS
Calcutla, 3 November 1954

ProaRAMME COMMITTEE

P. C. Mahalanobis, J. M. Sen Gupta, D. B. Lahiri, N. C. Ghosh, A. Das Gupta, C. R. Rao,
P. B. Patnaik, T. Chaudhuri, N. Chakravarti, B. Ramamurti and M. Mukherjee {CSO),
Pitambar Pant, Ragnar Frisch, Ch. Bettelheim, R. M. Goodwin

Prossor Execurion ComarrER
P. C. Mahalanobis, J. M. Sen Gupta, C. R. Rao, Pitambar Pant, M. Mukherjee (Secretary)
1. Growth Models
Prog :  Ch. Bettelheim, R. M. Goodwin, M. Mukherjee, C. R. Rao

Members  : Pranbandhu Das, Chidembaram Iyer, A Quayum, A, Rudra (Secretary)
Associaten : D.B. Basu, T, Choudhuri, . Chakravarti. G. Kallianpur, R G. Laha, J. Roy

2. Parameters of Growth Models
P : Ch. Bettelheim, M. Mukherjee, J. M. Sen Gupta
Members  : Sudhir Bhattacharyya, Sashi Chak ti, Si i Chak ti, A. Mahala-
nobis, Ravi Kumar, A Roy, G. R. Vernwal, K. G C. Nair (Secretary)

3. Inter-Industry Relations

Programme : T. Chaudhuri, R. M. Goodwin, N. C. Ghosh.

Members : H. P. Biawas, Ashish Chakravarti, Prasanta Choudhury, Amiya Das Gupta.
Kalpana Joehi, Samar Mitra, D. V. R. Murti, B. R. Panesar, Sunit Sinha,
1. Chakravarti (Secrotary)

4. Manufacturing Industriea

Programme : N. C. Ghosh, M. Mukherjee
Members : Ram Lingam Iyer, Kalpana Joshi, Sitangshu Bhattacharyya (Seoretary)
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5. Production Capacity
Ch. Bettelhei

Members

Programme :

Members

Programme :

Membera

Programme :

Members

Programme :

Members

Programme :

Members
Aszociates

Programme :

Members

Probir Das, A. Haldar, E. Lbel (S8ecretary)
8. Consumption Studies

D. B. Lahiri, M. Mukherjes, P. B. Patnaik
Shyam Bose, I. Chekravarti, Sukomal Das, A. Ganguli, R. G. Laha, B. R
Panesar, J. Roy (Secretary)

7. Population Studies

D. B. Lshiri, A. Das Gupta
D. Basu, 8. J. Poti, B. N. Sarkar, Dhiren Sarkar, Prasun Sen, Ranjan Som

(Becretary)
8. Employment and Unemployment

N. Chakravarti, A. Das Gupta, N. Ghosh
Ashok Rudra, Prasun Sen, Ranjan 8om, H. K. Chaturvedi (Secretary)

8. Land Utilization

N. C. Chakravarti, J. M. 8en Gupta
Haribhajen Choudhury, R. P. Saha, 8. Raja Rao (Secretary)

10. Validity of NSS Data

D. B. Labiri, C. R. Rao, J. N. Sen Gupta

8aibal Banerjee, Des Raj, Sembhu Halder, Samar Mitra, S. J. Poti (Secretary)
D. B. Basu, T. Chaudhuri, I. Chakravarti, Navesh Dutte, G. Kallianpur,
A. Matthai, A Rudra, R. G. Lahs, J. Roy

11. Interaction between Planned and Unplanned Sectors

N. C. Ghosh, A. Das Gupta, M. Mukherjee
Sudhir Bhattacharyya, Ashok Rudra, Ranjan Som, Kesav Dutta (Secretary)

12. Field Survey (Unemployment)

Research Unit Noa. 8 and 11 jointly.
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Appendix C

PROCEEDINGS OF THE SPECIAL GENERAL MEETING OF TRE
INDIAN STATISTICAL INSTITUTE : 3 SEPTEMBER 1934

A Spocial Genernl Meoting of the Inatitute was held at 5-30 p.m. on Friday,
4 September, 1064 ut the ity office of the Inxtitute at OB Explanade Eant. Calentta.).

Present : Dr. P. N. Banerjen, Vice-President. in the chair. Sri M. N. Bunerjec,
8ri 8. 8. Bose. 8ri Indubbuman Chatterjee. 8ri P. K. Chatterjee, Sri K. N. Chokruvarti,
Sri Pankoj K. Dey, Sri N. C. Ghosh, Sri Sambhu N. Halder. Sri B. N. Pandey,
Sri Pitambar Pant, Sri 8. Ruju Run, 8ri Rajen Roy. NriJ. M. Sen, Sri J. M. Sengupta,
Sri Ruclasiv Sengupta, Sri 8. C. Sen anil Sri N. C. Chokravarti (Joint Secrctarien).

1. Sri N. C. Chakravarti, Joint Searetary. reported that owing to development
of the Inxtitute xince the exinting rules were framed it has been found necexwary to make
some ohanges therein. The Council nfter vareful consideration hal proposed some changen
in this respert, Thene praposils hud beon circulnted to all members of the Institute uncler
Notice ¢dated 22 May 1954, He explainetl the rensons necessitating the suggested changes
in rules and proposed that as required ander Rule’ 14 of the rules of the Inatitute these
changes be approved by the meeting. Sri J. M. Sen weconded the proposal.

It wax unanimously renolvedl that the changes proposed in the existing rulex of the
Tnstitute ua reproduced below, be mlopted.

CHANGES

“(1) After existing rnle (c). the following sub-rule xhall be inserted :—

“{d) A person who has renulered listinguished services to the Institute may
be electesl as Presidlent or Vice-President of the Institute.

Such election shall be mude at n Genernl Meeting of the Indinn Statixtical
Tnstitute on the nomination by n two-thirds mujority of the Council for such
pericel ax the Couneil may iletermine,

The Prexident and the Vice-Presidlents, if any. shall enjoy all privileges
of membership and shall not be requireid to puy nny feex or subseription but
shall not be office-benrers of the Institute.

The President or, in his sbsence, a Vice-President shall prexide at all
general meetings of the Institute at which he may be present.”

(2) The words ‘“‘President” nnd “Vice-President” wherever they uceur in the
oxisting rules, shall be substituted by the words “‘Chairman™ and '‘Vice-Chairman' res-
pectively.

{3) In oxisting rule 8{u), the following words shall be inserted after the words
“the Institute”—

“which is not attended by the President and of”

(4) The present rule 5{c) shall be substituted by the following :—

“({0) The Trennurer shall he the official curtodian of all funda bolonging to the
Institute.”
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(5) In rule 5(d), a comma shall be placed aftor the worils “‘legal transactions’ and
the following shall be inserted thereafter :—

“whall receive and disburse all funda. of the Tnstitute'.

(8) After oxisting rule 8(c), the following xhall be inscried :—
*(d) The Chairman and the Secretary of enoh local branch of the Inatitute™,

(7

Existing rule L1 shall be substituted by the following :—
“11 (s) All properties Lelonging to the Institute and all banking accountx,
documents, ncourities etc., nhall xtand in the name of the Institute.

(b) All banking secounta and securities xhall be operated on by the Treasurer
or the Secretary of the Institute or by uny two or more perrona at least one of
whom must be n member of the Council. who may be autharired to do a0 by
the Couneil.™

(8) The nmendments noted under items (1), (2) uned (3) shall take effect from the
timo of taking of office by office-bearers and the Council elevtedd for the 1954.55 sension but
the election of Chairman and Vice-Chairman for that seasion shall he arranged on the basia
of the revised rules.”

2. Sri N. C. Chakravarti reportod that these changes, as now adopted by the General
Meeting, would in due course be placed before a seenml General Meeting of the Inxtitute
for confirmation o< required under rules.

P. N. BANERJEA N. C. CHARRAVARTI
Chatrman Joint Secretary.

PROCEEDINGS OF THE SPECTAL GENERAL MEETING OF THE
INDIAN STATISTICAL INSTITUTE : 2) SEPTEMBER 1954

A Special General Meeting of the Inatitute was held at 5-30 p.m. on Tuesday,
21 Septembor 1954 ut the city office of the Institute at 9B. Explanade East, Caleutta-1.

Present : SriJ. M. Sen, in the chair. Sri M. N. Banerjee. Sri 8. 8. Bose. Sri K. N.
Chakravarti, Sri I. Chatterjee, Sri Pankaj K. Dey, Sri A. Ganguly, Sri Mohan Lal Ganguli,
8ri N. C. Ghosh, Sri 8. N. Halder. Sri B. N. Pandey, Sri K. C. Poddar, $ri S. Raja Rw,
Sci Rajen Ray. Sri J. M. Sengupta, Sri S. Sengupta, Sri 8. C.8en and Sri N. C.
Chekravarti (Joint Seoretaries).

1. Sri N. C. Chakravarti, Joint Secretary. reported that the certain proposed
changes in the existing rules of the Institute, had, as required under Rule 14 of the Rulex
of the Institute, been circulated to all members of the Inatitute on 22 May 1054 and were
unanimously adopted at a Special General Meeting of the Institute held on 3 September
1954. He also pointed out that, according to rulex of the Institute, these changex have
to be confirmed by a subsequent Genernl Meeting of the Institute. He nceordingly propused
that the proposed changes be approved by the present mecting. Sri Chakravarti alka
explained to the meeting the need for mnking such changes.
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The prapossl wan secunded by 8ri 8. C. Sen.
2, It was resolved ununimounly that the following changes in the ruke: ol the
Indian Statistical Institute, slrealy sdopted by G | Meeting on 3 Ssptember 1054,
be confirmed.
“(1) After existing rule {v), the following sub-rulex shall be inserted :—
*(d) A person who has rendered distinguinhetl servives to the Institute may
be olected ns President ur Vice-Presid of the | .
Such election zhall be mwle at u Genersl Meeting of the Indian Statistical
Institute on the numination by o two-thirds majority of the Councilt for such
period as the Council muy determine.

The Prosident and the Vice-Presitlents, if any, shail enjoy all privileges
ul membership and shall not be required to pay any feos or subseription but
shall not be vitice-bearers of the Institute.

The Presitent or, in his absenee, n Viee-President shall preside ot all
genernl meetings of the Institute at which he muy he present.”

(2) The words ““Presidtent” and *Vice-President” whorever they occur in the
eximing rules. shall be substituted by the words “Chairmen” and “*Vice-Chairman" res.
pectively.

(3) In existing rule 5 (s), the following wonls shall be inserted after the wordls
“the [nstitute™—-

“‘which in not sttended by the President and of™

(4) The present rulo 5 (c¢) xhall be xubstituted by the fullowing :—

*{¢) The Trensurer shal) be the officinl custoriun of all funds belonging to the
Institute.”

(3) In rule 5(d), & comma shull be placed vlter the worids “legal transsctions” and
the following shull be inserted thercafter :—

“ahall receive and diaburse ull funds of the lstitute.”

(6) ARer oxisting rule 8(c). the following shall be inserted :—

() The Chuirman and the Secretary of each lucal branch of the Institute.”
Existing rule 11 shall be substituted by the following :—

“11 (a) All propertics belunging to the Inatitute and sll banking accounts,
documents, securitios cte., shall stand in the name of the Inatitute.

(7

(5) All banking scevunts nnd securiticx ahull be operatedd on by the Trewsurer
or the Secrotary of the Inntitute or by any two or more persons at least one
of whom must be 1 member of the Cuuncil, who may be authorised w do so by
the Council.”

{(8) The asmendments noted under items (1), (2) and (3) shall take effect from the
titue of taking of uffice by offive-benrers und the Council elected for the 1054-53 seswion but
the election of Chairmun wnd Vice-Chairman for thut session shall be arranged on the basis
of tho revised rules.”

J. M. Sew, N. C. CHAKRAVARTI,
Chasrman. Joint Secretary.
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PROCEEDINGS OF THE TWENTY SECOND ANNUAL GENERAL MEETING
OF THE INDIAN STATISTICAL INSTITUTE : 30th OCTOBER 1854

The annuu! general meoting of the Indian Statistionl Institute was held at 3 p.m.
on Saturday, the 30th Octobor 1854 at the City Office of the Institute, 9B Esplanade East,
Caloutta.

Pregent : Dr. S. K. Bunerji, Vice President, in the chuir. Sri Mahendra Nath
Banerjee, 8m. Chameli Buse. Sri  Shynmsundar Bose, Sri K. N. Chakravarti,
Sri Nistarnn Chakravarti, Sri Indubhusan Chatterjee, Sri P. K. Chatterjee, Sri Pankaj
Kumar De. Sri Amalendu Ganguly, Sri D. M. Ganguly. Sri Nanigopal Geanguly,
Sri Sambhunath Hulder, Dr. Rabindranath Muitra, Sri Mohi Mohan Mukhberjee, Sri Pitambar
Pant, Dr. P. B. Putnaik, Sri K. C. Poddar, Sri 8. Raja Rao, Sri Rajen Roy, Sri .J. M. Sen,
Sri S. C. Sen und Sri N. C. Chakravarti (Joint Secreturies).

1. Annual Report and Audited Accownt : Sri N. C. Chakravarti, Joint Secretary,
in presenting the deaft Annual Report and Aucdited Stat t of A pologiserl for

the delay in circulating the papers. He explained the salient features of the Report and
the Statement of Accounts.

Sri Nistaran Chakravarti enquired whether any stutement of aswets and liahilities
hal been prepared as hud been recommended by the Council nt hia suggestion.

8ri N. C. Chakravarti replied that a stutement had been prepared ax at the end of
1951-52 and ix nvailable for insxpection by membeérs in the [nstitute Oftice.

The Chairman then invited comments on the Draft Annual Report and Audited
Statement of Accounts from the members. As none of the members present offered any
comments, the Annual Report and Audited Statement of Accounts for the vear 1953-34
were unanimously adopted subject to drafting changes in the report at the time of publica-
tion.

2. Election of Office-bearers und the Members of the Council :  The Chairman stated
that in sccordance with the Bye-laws of the Institute relating to elections, recommendations
of the Council bl been cirvulnted to members and the members were invited to make
slternutive nominations if so desired. As nu alternative nominations had been received
the Chairman declared the persons named below nx duly elected s Office-bearers nnd members
of the Council for the sessiun 1954-55. (as in Appondix I).

2.1. The Chairman alwo invited attention of the members to the recent changes
made in the Rules of the Inatitute in nccordance with which the designation of the President
and Vice-Presidents nmong Office-benrers had been chunged to Chnirman and Vice-Chairman
but the Institute wouldd continue to have a Prexident and some Vice-Presidents to be elected
on the nomination of the Council in nevordance with the new rules.  The Council had already
airculated their r Intions on the xubject. suggestiny the eleetivn of Sri C. D. Dexh-
mukh as President and Dr. P. N. Banerjes, Professor D. R. Gadgil nl Sir Shri Ram s«
Vice-Pronidents of the Inatitute for the ensuring year. Al the members present agreed
to the proposals of the Council in this respect.

Resolverl that 8ri C. D. Deshmukh be electedd as Presicdent of the lustitute nnd
Dr. P. N. Bunerjes, Professor D. R. Gidgil and 8ir Shri Ram be elected as Vice-Prexidents
of the [nstitute for 1064-55.

13



TWENTYTHIRD ANNUAL REPORT : 1954-55

3. Appointment of Audilors : Resolved that Messrs. P. C. Nundi & Co., Chartered
Accoontants, who hul been Awditors of the Institute for tho last fow years bo apneinted
Auditors of the Institute for the yenr 1954-55 on such remuneration as may be decided by
the Council.

Proposed by—Sri N. C. Chukravarti
Seconded by—Sri Nistaran Chakravarti.
4. Miacellaneous :

4.1. The meeting placed on record their uppreciation of the work done and services
rendered to the Institute by the retiring office-bearers and members of the Council.

4.2, 8ri N. C. Chukravarti, Joint Secretary, reported to the meeting certain recent
developments of the Institute retarding expunsion of the work under the Statistical Quality
Control and Operutional Research Units and other sectors. He ulso referred to the impend-
ing visit of the Prime Minister, Pandit Juwobarlal Nehru, to the Institute on the 3rd Novem-
ber 1954,

+4.3. The mceting terminated with vote of thanks to the chairman.

N. C. CHAKRAVARTI, S. K. Banenyr,
Joind Secretary. Chairmun.
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Appendix I
Mzmswns or THE Counair, 18564-55

President: The Hon'ble Sri C. D. Deshmukh

Vice-Presidents: Dr. P. N. Banorjes, Prof. D. R. Gadgil, Sir Shri Ram

Ohairman: Sri B. Rama Rau

Viee-Chairmen: Dr. 8. K. Bunorjee, Prof. 8. N. Buose, Sri K. P. Goenka, Sir D. N. Mitra

Treasurer: Dr. Satya Churn Law

Secretary:  Profossor P. C. Muhulanobis

Joint Secretary:  Sri Nihar Chandrs Chakravarti nnd Sri S. C. Sen

Members:  Srimuti Chameli Boso, Prof. K. N. Chakravarti, Sri Nistaran Chnkravarti, Sri
Mohanlal Ganguli, Prof. H. C. Ghosh, Sri Nimai Charan Ghosh, Prof. D. G. Karve,
Prof. K. B. Madhnva, Srimati Nirmal Kumari Mahalanobis, Sri K. C. Mahindra,
8ri N. T. Mathew, Dr. U. §. Nair, 8ri Pitambar Pant, Prof. P. B. Patnaik, Dr.
B. Ramamurti, Dr. C. R. Rao, Sri 8. C. Ray, Dr. N. Sundararama Sastry, Sri
J. M. Sen, Sri Sadasiv Sengupta.

Appendix I
GoverxINg Bopy or THE ResBAROR aND TRaIN™NG Scuoov, 1954-55

Sri B. Rana Rau (Chairman, ex-officio), Prof. P.C. Muhalanobis (Secretary, ez-officio),
8ri C. V. Narusimhan and Sri Bali Ram Bhaget (Representutives of Government of India),
Dr. N. Sundarurama Sastry (Reserve Bank of India), Dr. U.S. Nair (Inler-Universily Board),
Mr. J. A. R. Tuainsh (Associated Chambers of (' ). Sri D. N. Mukherjec {Fedaration of
of Indian Chambers of Commerce and Industry). Dr. P. V. Krishna Iyer {National Institnle
of Sciences of India), Dr. J. P. Niyogi (Indian Econumic Association), Sir Shri Ram, Dr. S.
K. Bancrjee, Prof. S. N. Bose, Prof. K. B. Madheva, Sri Nilinr Chandra Chakruvarti, Sir
D. N. Mitru and Dr. C. R. Rao (Rep: ives of Indian Statistical [nstitutr), Registrur,
Indian Statistical Institute (Ez-officio).

Fmxance CommiTTEE o¥ THE GoveRNING Bopy, 19534-35

8ri B. Rama Rau (Chairman, ex-officiv), Prof. P. C. Mahalunobis (Secrelary. ex-officio),
8ri C. V. Narasimhan and Sri 8. Juy kar (Rey ives of Qovernment of India), Dr. N.
Sund Sostry (Represenlative of Reserve Bank of India), Mr. J. A. R. Tainsh wnd Sri
Nihar Chandra Chakravarti (Members of the Qoverning Body), Dircctor of Rosearch & Train-
ing School (Ez-officio).

Appendix IIT
Commsrrees seT up BY TRE CouwnaiL, 1954-56

Finance Commitiee:

Sri B. Rama Rau (Chairman), Sri Satya Churn Law (I'reasurer), Prof. P. C. Mahala.
nobis (Secretary), Sri K. N. Chakravarti, Sri Nihar Chandrs Chakravarti, Sri Mohanlal Gangali,
8ri 8. C. Ray, 8ri J. M. Sen, 8ri 8. C. Sor (Convener).
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Journal Commtiee:

Prof. 8. N. Boss, Sri Debabrata Basu, Dr. G. Kullianpur, 8ri Debabrata Lahiri, Prof.
K. B. Madhava (Madras), Prof. P. C. Mahalanobis, Sri Moni Mukherjee (Delhi), Dr. U. 8. Nair
(Travancore), Sri Pitambar Pant (Delhi), Dr. B. Ramamurti (Delhi), Dr. C. R. Rao, Dr. P.
B. Patnik and Dr. N. Sundararama Sastry (Bombay). Sri A. Mahalanobis to act sa
Seoretary of the Committee.

Ezamination Commitiee:

Dr. N. Sundararams Sastry (Bombay), Dr. V. M. Dandeknr (Poona), Sri Niataran
Chakravarti, Prof. P. C. Mahalanobis, Sri Moblianlal Ganguli, Sri Nimai Charan Ghosh, Sri
K. N. Chakravarti, Sri A. Mathai, Sri Pitumbar Pant (Delhi), Dr. B. Ramamurti (Delht), Sri
Nibar Chandra Chakravarti, Dr. C. R. Rao, Sri 8. Raja Rao, Sri.J. M. Sengupta, Sri Sadasiv
Sengupts and Dr. S. K. Banerjee and Dr. U. S. Nair (Representalives of the Governing Body).

Appendix IV
Orrice BEarERS anD CoUNCIL OF Bomeay BRanoH, 1854-56

President :  Shri V. L. Mohta
Vice-Presidents :  Prof. C. N. Vakil, Shri R. G. Saraiya, Shri L. 8. Vaidyanathan,
Dr. N. 8. R. Sastry
Joint Secretary :  Shri K. C. Cheriyan and Dr. K. 8. Rao
Treasurer :  Dr. D. T. Laudkawalla
Membera of the Council : Dr. R. L. N. Aiyangar, Prof. M. C. Chakravacti. Shri
V. V. Divatia, Shri H. T. Parekh, Shri A. S. Pulekar

Appendix V
OrrioE BeaRERs AND Counct op MYS0RE STATE BraNoR 1854-55

Members of the Executive Committee—

President :  Shri R. Natarajun

Vice-President :  Professor 8. K. Ekambaram
Secretary :  Professor Srinagabhushana

Hony. Treasurer :  Shri R. Ramaswami
Members :  Shri A. Ananthapimanabha Rao,

Shri R. Gururaja Rao, Shri Ravi L. Kirloskar, Shri 8. K. Rans,
Shri H. 8. Narayana Rao, Shri R. Suryanarayans Rao, Shri A.
Venkatarao Telang, Shri M. C. Satyanarayana Rao

Appeadix VI
LIST OF PAPERS COMPLETED DURING 1954-65
(A) Theoretical

Basu, D.
1. An inconsistoncy of the method of maximum likelihood, Ann. Math. Stat. Maroh 1855,

A note on mapping probability spaces, Vestnik Leningradskogo Universitela (in pross).
A note on a stochastic model constructed by V. M. Dandekar, Sankhya (in presa).

2. A note on the theory of unbinsed estimation, Ann. Math. Siat. June 1955.

3. On istics independ of o plote sufficient statintics (submitted to Sankhyd).
4. The pt of asympletic efficiency (submitted to Sankhyd)

5.

8.
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CraxmaVARTI, INDRAMOBAN
7. Canonical and partial canonical correlations, Cal. Stal. Assoc. Bull. Vol. 5.
8. A note on error of elasticity coofficienta (in preas).
CHATTERIER, 8
9. Effect of long time interval on Dr. Philpott’s oacillation ratio.
10. Analysia of records of the Word Asecciation Teat (English).
11. Hindi Word Assooiation Test (Pilot Study).
Dasovurra, B.
12. (With Rev. Charles Riddle) The relationship between Cattell's ‘Cultore-Free Teat’
and ‘High Schoo] Pinal’ marks in the Punjab (I).
Des Ray
13. On sampling with probabilitiea proportionate to size, Ganila, Vol. b (in préss).
14. On the method of overlapping maps in sample surveys, Sankhyd (in press).
15. A note on the determination of optimum probabilities in sampling without repl 1
Sankhyi (in press).
16. Contributions to sampling theory (D. Phil. thesis submitted to the Calontta University).
HavLpang, J. B. 8.
17. Methods for the biometry of animal behaviour.
Harrer, A. E. (Jr)
18. The essence of persanal counselling.
19. (With Dr. J. Edwards) Experimental payehology workbook (a book).

20. Projecting sohool lati A i Major trends, B. Some
sources of confusion in population and enrolment statistics and pmjecuona

KALLIANPUR, G.

2l. (With R. P. Pakshirajan) The central limit theorem for m-dependent random variables.
Vesinik Leningradskogo Universilela (in press).

22. Two dimensional Polya random walk (in press).

23. (With C. R. Rao): On some properties of i likelihood

Kupo, A.

24. Confidence interval for the extreme observations in a second sample based on the in.
formation of the first sample (in press).

25. Some generalisation of the tetra-choric correlation applicable to o two-way classi-
fication with three claasea for each (in press).

28. On the distribution of a atatistic relating to the teating of outlying observations (in press).

Lada, R. G.

27. On a property of the Normal and Gamma distributions. Proc. Amer. Math. Soc. (in
preaa).

98. On a characterisation of the stable law with finite expeotation. Ann. Math. Stat.
(in presa).

29. On the stochastio independence of the mean and a homogeneous quadratic statistic
Vestnik Leningradskogo Universilela (in press).

30. On the characterisation of factors in the bifnstor theory of Spearman (in press).

31, On the stochaatic independence of two sscond degree polynomial atatistica in normally
distributed variates (in press).

MaTTRAT, AA

32. The ing of i i istical quality control and sample
surveys (Thesis submitted to the Calouua Umvemt.y for D. Phil. degree).

83. Single pling pt plan for gauging d to the SQC Conference, Cal-
cutta).
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Paxsmmasan, R. P.

34. (With G. Kallianpur) Two dimensional Polya random watk (in press.).

Parvamx, P. B.

36. A non-parametric test for two namples bassd on empirical distribution funetiona.
36. Further uses of non.central range.

37. Precision of the eatimates of P of variance.

38. Application of range hods to bivariate distributions.

PavL, E. M.

39. The structure of measurable sets in function spacoes.

40. On p ving transformations gencrated by atationary ntoshastic processes.

Rao, C. R.

41. Estimation and tests of significance in factor analysin, Peychometrika, June 1955,

42. The theory of estimation by minj chi-rquare (submitted to Int. Stal. Conference,
1955).

43. Analyris of dispersion for multiply olaasified data with uncynal numbers in celln (in
press).

4. (With G. Knllianpur) On some proportier of the maximum likelihood estimates (in
press).

Rov, J.

46. On some probloms in multivariate nnalysis (Thesix for the D. Phil. degree submitted
to the University of Colentta).

48. Quality control by gauging—{Rend before the Indian Scienco Congress, Barodn, 1855).

47. On some quick decision methods in univariate and muitivarinte analywin.

Rov, 8. K.

48. Distribution of ohloride concentration in urine.

Rupra, A.

40. A critien] survey of some test methods in time seriex analysia. Cal. Stal. Assoc.
Bull. Vol. 5, No. 2.

(B) Economic Planning

BerrzLEem, C.
1. Scheme of a model of r ing for the elak ion of the 2nd Five Year Plan in Indjs.
2. Notes on the economic policy.
3. Investment allocation and incrense in national income.
4. Observations on the sooinl conditions necessary for a rapid and planned economic deve-
lopment,

BHATTACHARYYa, S,
5. A noto on tho concontration of production and labour in xme selected industries and
its consequences.
Caagravarm, N. C.
8. A plan for land reform {for consolidation of holdinga anul other purposes).
CHAxmAvaRTI, A. and SENOUPTA, S.
7. On a method of grouping industriea by similarity of outlay struotures.
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Crovprury, T. P. and Goopwin, R. M.
8. Transactions Matricea for the Indian Union 1950.51.
Durra, U.
9. A preliminary study of inter-induntry relstiona in India.
Dasourra, A. and Ma)uMpar, M.
10. India 1851.200) population projections.
FrisoR, RAONAR
11. Planning for sconomic development in India—A memorandum on the broad wmacr
economic aspecta of the problem.
12. A short memorandum on a technique for eluborating the new Five-year Plan for India.
13. General remarks on the programming matrix.
4. A basio instrument in the planning work.
15. Investment, consumption and employment under a bolanced expansion.
18. The programming chart with a preliminary deaft of a nomenclature of production sectors.
17. The methodology of planning in an undeveloped country.
18. A sequence or calculationa for determining an optimal plan-frame by means of linear
programming.
19. Some preliminary results on experimental plan-frame No. 1.
20. The compact form of the Gaussian Algorithm for solving linear equations and inver-
ting matrices in the general case where the original matrix need not be symmetrieal.

21. Experimental plan-frame No. 1. Structare of the sot up and numerieal results.
GaravLy, A.

22 Consumption patterna jn different acoupation groups.

Gozorov, A. L

23, Some basic balancex of national economy.

Laxas, O.
24. Some data on the economio development of Poland.
25. Agrarian reform in Poland.

Manaranosis, P. C.

28. Note on studiex relating to planning for national development now being ducted nt
the Indian Statistical Institute in collaboration with the Central Statistical Organi.
zation.

27. Draft plan-frame of the Second Five-year Plan,

OstRovITIANOV, K. V.
28. Saientific principlea of planning of the national economy of the USSR,

Rio, V. K. R. V.

28. Second Plan—aime and philosopby.

Rovy, J., CRaxravarT1, I. M. and Lama, R. G.

30. A study of concontration curvea as description of consumption pattern.

Roy, J. and Laua, R. G.

31. Preliminary eatimates of relative i in d d in rural and urban India
RusiwsTEN, M. I.

32 The history of the eleotrification plan of the S8oviet Ruenin.
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Rupma, A.
33. Bal lations involved in the Bettelholm model.

SsrEar, B. N.
34. Labour foroe from census date.

Senouera, P.
35. The concopts of employment and unemployment in Indin and their measurement.

Appendix VI

List or TRAINEES ™4 THE RESEAROH AND TrAINING ScHoOL

Trainees who pleled Lhe lwo-year lraining course in June 1054

1. Aikot, J. K. (Bikar), 2. Bulakrishnan, T. R. (Travancore.Cochin), 3. Bansal. .J. P,
(O.P), 4. Bhusin, K. K. (Punjab), 5. Dorniswamy, P. K. (Madras), 8. Gopaladenikan,
V. N. (Madras), 7. Gupta, H. G. (U.P.), 8. Gupta, R. S. (Punjad), 8. Ravi Kumar (Punjab),
10. Premi, M. K. (U.P.), 11. Prasad, C. R. (Andhra), 12. Ramn Rao, M. 8. {Madras),
13. Singnl, M. S. (Pepsu), 14. Singh, Pritam (Punjab), 15. Sinha, 8. K. (Wes! Benyal),
16. Sivaramakrishnan, P. V. (Madras), 17. SBunilaresan, K. 8. (Madras).
Second Year Class-1954-65

1. Bhasin, Y. P. (Punjab), 2 Hariharan, G. (Bombay), 3. Lyer, S. Remanatha (Poona),
4. Jain, R. C. (U.P.), 5. (Mixs) Kastoori, R. (Madras), 6. Kukreju, O. P. (U.P.), 7. Nuir, G. K.
(T'ravancore-Cochin), 8. *(Miss) Nanjumma, N. 8. R. (Coorg}, 9. *Narasinhamurti, M. {Madras)
10. Rujogopal, 8. (Madras), 11. Sungal, 8. P. (U.P.), 12.*Sen N. (U.P.) 13. Sethi, V. K.
(U.P.), 14. Sharma, B. V. R. (Madras), 15. Sharma, H. C. (Himacha! Pradesk), 18. Srinivasan,
T. N. (Madras).

*Admitted to the Second yenr cluss after u quulifying test.
Pirst Year Class-1954-55

1. Arora, R. C. (Punjab), 2. Dass, 8. N. (Punjab), 3. Dutt, C. 8. (Bikar), 4. Gupals-
keishnun, P. (Madras), 6. Gupta, G. R. (U.P.), 6. Gupta, J. P. (U.P.), 7. Knnsnl, 8. M. (U.P.),
8. Kumar, K. (U.P.), 9. Mista, G. D. (Delhi), 10. Nankann, A. N. (Punjab), 11. Praknsh, V.
(U.P.), 12. (Miss) Premlata, G.(Hyderabad), 13. Rai, K. R. (Rajasthan), 14. Ruo, G. D. (Madras),
15. Subramoniswumy, V. (Madras), 16. Talwar, T. (Delhi).

Appendix VINl
OFFIOERS ON DEPUTATION

\. N. P. Mahadevan, Leclurer, Osmansa College, Kurnul: (20 Murch 1954 to 14 June 1954):
Practical Statiutics.

2. B. B. Mohanti, Statistical Assistant, Di: ale of Public Instruction, Orissa : (26 July
to 24 Qctober 1954): Educational Statistics.

3. R. Krishna Pillai, Leclurer, Statistics Division, Travancore University: (6 December to
28 Decomber 1064): Statistical Inference.
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4. Krishneawamy Iyengar, Lecturer, Dep of Statisii Universily of Mysore :
(7 December to 28 Docember 1954): Statistica) Inf

6. P. M. Roy, Demonsirator, AN India Inatiiule of Hygiene & Public Health, Caloulla:
(8 D ber to 28 D ber 1954): Statistical Infe

6. Lakshmi Naroyan, Leclurer in Slalistics, Paina Universily: (8 December to 28 De-
cember 1964): Statistical Inforence.

7. Sri Atindra Mohan Cun, Research Scholar, Depariment of Slatistics, Universily of Calcutta :
(8 D ber to 28 D ber 1854): Statistical Inference.

8. Prodyot Kumar Bhattacharyya, R h Scholar, Dep of Statistica, Universil;
of Calcuitn: (8 December to 28 Decomber 1954): Statistical Inference.

Appendix IX
LisT oF TRAWEES IN THE INTERNATIONAL STATISTICAL EpucatioN CENTRE
7th Term (January-June 1954) and 8th Term (August 1954-April 19565).

1. (Miss) Ma Khin Khin (Burma), 2. U. Htin Gyaw (Burma), 3. U. Sein
(Burma), 4. V. Navaratanam (Ceylon), 5. J. Sveparko (Indonesia), 6. Soemartono
(Indonesia), 7. Henri Harsono (/ndonesia), 8. Soemarto (/ndonesia), 9. R. R. Sura-
diwidjajn (Indonesia), 10. Zin Mujedi (fran), 11. A. Ghandebarain (Iran), 12. Kriten-
dra Kumar Malla (Nepal), 13. Abdul Habib (Pakistan), 14. Ramzan Ali Khan Majlis
(Pakistan),  15. Haider Ali (Pakistan), 16. Mohd. Musheer (Pakistan), 17. (Miss)
Carmen R. Reloj (Philippines), 18. Agapito M. Gurcia (Philippines), 19. Doroteo,
N. V. Girado (Philippines), 20. (Mrs.) Foliss R. Barretto (Philippines), 21. Bernabe
M. Navarro (Philippines), 22. (Miss) Bui Thi Dung (Viet Nam), 23. (Miss) Than Thi
Hong (Viet Nam), 24. Fit. Lt. T. T. Karamchandani (Indig), 25. Narain Prukash
Srivastava ([ndia), 26. Rajendra Kumar Misra (/ndia), 27. Abdul Khaleque (India),
28. Jatindra Nath Sharmn (/adie), 20. Madan Mohan Misra (India), 30. N. L. Sharma
(India), 31. Rakhal Chandra Giri (India), 32. Satinder Kumar Jain (/ndia), 33. Shiv
Dayal (India), 34. S. R. Pathek (India), 35. S. Vadivelu (India), 38. Raghubar Datta
Pant ([ndia), 37. Krishna Ranjan Singh (India), 38. Kewnl Krishna Iyer (/ndia),
39. Ram Bahadur Soxenn (/ndia), 40. Bhagat Singh Nurula (India), 41. Dhan Roop
Mall Juin (/2diz), 42. Chidambarsm Hariharan (/adie), 43. Bishwanath Prasad Srivas-
tava (India), 44. Gopa! Rao Joshi (India), 46. Rabindre Nath Bose (/ndia), 48. S.
Vasudavan (India), 47. Ramansndam Vadrene (/ndia), 48. Ramprasad Ghosh (/ndia),
49. Srikrishna Singh (/ndia), 50. K. H. Sujansingani (/ndia).

Appendix X

LisT or SucoesSFUL CANDIDATES IN PROFESSIONAL EXAMINATIONS
StamisTIOlAN'S DreromMa ExaAmMINaTION—AvGUST 1856
A. GENERAL PaPEns
Parer [ (Theorelical): Gopaldas Monga (B11), Charan Singh Grewal (D22), Harish
Chandra Sinha (L5), N. P. Muhadovan (M4), T. Jacob (P2), Nundury Gopalakrishna Murty
(P6), Shishirkumar Shreedhor Jogdeo (P12), Sakharam Trimbak Awade (Pl4).
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Paper II (Theoretical): Promode Kumur Gupta (BG6), Triloke Khosla (B8),
Shivendra Bahadur (C7), Niranjun Singh (D7), R. L. Khanna (D18), 8. Harihara Aiyar
(D20), Charan Singh Grewal (D22), Narayan Kondaji Sonavane (P7), Narayan Krishnaji
Chandokar (P9), Shishirkumar Shreedhar Jogdeo (P12).

Parer ITI (Theoretical): K. Mukundan (B8), Gopaldss Monga (D11), Niranjan
Singh (D7), R. L. Khanna (D18), Charan Singh Grewal (D22), T. Jacob (P2), Naroyan Kondaji
Sonavane (P7), Arawind Parashuram Joag (P10), Shishirkumar Shreedhar Jogdeo (P12),
R. Viswanath (P15), Sharas Chandra Gopal Moghe (P18).

Parer VI (Practical): Promode Kumar Gupta (B6), Gopaldas Monga (B11), Krishna-
murthi Ramachandran (C2), Shivendra Bshadur (C7), R. L. Khanna (D18), Charan Singh
Grewal (D22), Ramesh Shankar (L3), T. Jacob (P2), Suresh Govind Pradhan (P3), Nurayan
Krishnaji Chandekar (P9), Sharas Chandra Gopal Moghe (P16), Yamuna Shrilbar Ghaisss
(P19), Anant Raghavendra Kulkarni (P20), Narayan Narasinha Koti (P21).

Parer VI (Practical): Pramode Kumar Gupta (B5), Krishnamurthi Ramachandran
(C2), Norayan Krishnaji Chandekar (P9). Nurayan Narasinba Koti (P21).

B. Seeotar Parxrs
Papers IV aND V (Theoretical)
(i) Mathematical Theory of Sampling Dislributions: Gopoldea Monga (BI1),
Bhavaraju Subbarao (P11).
(ii) Theories of Inference: Nil.
(iii) Design of Ezperiments (Construction of Designs): Promode Kumur Gupta
(BS).
(iv) Design of Ezperiments (Applied): Promode Kumar Gupte (B6). Niranjan
Singh (D7), R. L. Khanna (D18), S. Harihara Aiyer (D20).
(v) Sample Survey (Theorelical): Triloke Khosla (B8). Niranjan Singh (D7),
R. L. Khanna (D18).
(vi) Sample Survey (Applied): Triloke Khosla (B8), Brij Nandan Pandey (C5).
(vii) Economic Statistics: Vasudeo Vyssacharyn Ghalsusi (Bl4).
(viii) Statistical Quality Conirol: Gopaldas Monga (Bl1), N. P. Mahadevan (M4),
T. Jacob (P2), Narayan Kondaji Sonavane (P7). R. Viswanath (P15), Sharas
Chandra Gopal Moghe (P18).

(ix) Vital Statistics and Population Studies: T. Jacob (P2), Nandury Gopal-
krishna Murty (P8).

Parens VIII awp IX (Practical)
(1) Mathematical Theory of Sampling Disiribution: Gopaldaa Monga (BII).
(ii) Theories of Inference: Nil.
(iii) Design of Experiments (Construction of Designs): Nil.
(iv) Design of Experiments (Applied): Promode Kumar Gupta (B5).
(v) Sample Survey (Theoretical): Ynmuna Shridhar Ghaisas (P19).
(vi) Sample Surveys (Applied): Amiynmoy Chatterjee (C3).
3
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{vil) Economio Stalisiics: Nil.
(viif) Statistical Quality Control: Gopaldas Monga (Bll), 8. Rangachary (M),
T. Jacob (P2), Nandury Gopalakirshna Murty (P5)
(ix) Vital Statistics and Populalion Studies: T. Jacob (P2).
(x) Probit Analysia: Nil

CompyuTsrR's CRRTIFIOATE Exammvation—JuLy 1954

Parr IA Secrion I: Biswanath Chatterjee (C1), Kamal Kanti Mukherjee (C4).
Amiya Kumar Banerjee (C7), Parimal Kumar Bose (C8), Arunkanti Ghosal (C13), Biswanath
Ghosh*(C14), Satyaranjan Mitra (C36), Tapendra Nath Deb® (C39), Tripti Mohan Chatterjee
{C42), Prafulla Kumar Basak®* {C43), Prasanta Sen (C46), Bharat Kumar Mitra® (C48), (Miss)
Jamuna Roy (C84), Tinkari Paul (C63), Nirmal Kanti Dasgupta* (C66), Caesar Vincent
D'Souza (P5).

Part IA Seorron II:  Parimal Kumar Bose (C8), Kalides Chatterjee (C11), Biswa-
nath Ghosh® (C14), Snshi Bhusan Roy (C24), Satya Ranjan Mitra (C36), Tapendra Nath Del
(C39), Profulla Kumar Basak (C43), Bharat Kumar Mitrs (C48), (Miss) Jamuna Roy (C54),
Nirma} Kanti Dasgupta® (C86), Santosh Kumar Bhattacharjec (C72).

Panr IB Sgotion I Prabir Chandra Sen (C80), Gajanan Shivram Erram (P8).

Part IB Seorion II: Nil

Paxrt IC Seorion I Prabir Chandra Sen (C60), Subir Kumar Roy (C81).

Part 1C Secriox II:  Govinda Dhan Paul (C10), Lalit Mohun Ghosh (C22), Prabir
Chandra Sen® (C60), Subir Kumar Roy (C81), Pabitra Knmar Dey Sarkar (C64), Mukti Nath
Mukherjee (C68), Santosh Kumar Bhattacharjee (C72). Laxman Shripad Dandge* (P13,
Vinayak Mohanraj Shaligram (P2), Gajanan Sivram Errum (P8).

¢ Denotes Distinction.

StaTisTIoOAL FrELD SURVEYS CERTIFICATE Exasaxarion: Jouy 1054

Part I Sgcrion A: Lakhinder Singh (C1), Durga Charan Karmakar (C5), Kamal

Krishna Das (C7).

Part I Section B: Lakhinder Singh (Cl1), Achintya Kumar Chatterjee (C2). Durga
Charan Karmakar (C5), Kamal Krishna Das (C7).

Part I Section C: Lakhinder Singh (C1). Kamal Krishna Das (C7).

Part II SecrioNn A: Lakhinder Singh (C1), Kamal Krishna Das (C7).

Part II Skorion B: Lakhinder Singh (C1), Ajit Majumder (C4), Kamal Krishna
Das (C7).

STATISTIOAL F1ELD SURVEYS CERTIFICATE EXAMTNATION : FEBRUARY 1853

Part [ Seotrox A: Nawal Kishore Singh® (Cl1), Jaharlal Ghosh (C13), Bhabarup
Bhattaoharjee**{C23), Naresh Chandra Sood (D1), Krishan Kumnr Mangi (D4), Md. Muslim
{Gb).

Part I Seorron B: Benoy Ranjan Chakravarty (C3), Rasik Chakravarty (C6).
Nirode Baran Bhattaoharjee (C8), Nawal Kishore Singh (C11). Juharlal Ghosh (C13). Nani-

gopel Ganguly (C14), Harendra Nath Chatterjee (C16), Premranjan Dugupta (C21), Bhabarup
Bhattacharjee (C23), Naresh Chander Sood (D1), Krishun Kumnr Mangi (D4).
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TWENTYTHIRD ANNUAL REPORT : 1064.56

Part T 8ectiox C: Surinder Nath Kapur (C3), Nowal Kishore Singh®® (C11).
Jaharls) Ghosh (C13), Mahendra Nath Bandyopadhyry®® ((22). Bhabarup Bhuttucharjee
(C23). Nnresh Chander Sosd (D1). Vidyn Sagar Surda (DI10).

Part Il Sgorioy A: Nawal Kishore Singh®® (C11). Muhendra Nath Banilyopadhyay
(C22), Nuresh Chander Svod (D1), Rameshwar Lal Mehta (D2), Vasudev Sharma (D3), Hira
Lal Jain (D7). Som Nath Goswami (D8), Jas Karan Singh (DI1).

Part II Seoriox B: Saroj Chandra Chakravarty (C9), Nawal Kishore Singh (C11),
Mahendra Nath Bandyopuihyny (C22). Bhabarup Bhattacharjee (C23), Rameshwar Lal
Mchta (D2). Vaswdey Sharma (D3), Dev Raj Chawla (D6), Hirn Lal Jain (D7), Som Nath
Goswami (D8), Jns Karan Singh (D11}, Rabindranath Genguly (D14).

Note :  *Denoten Distinction in theoreticnl papers.
**Denotes Distinetion in practical papers.

The figure under, brackets indientes the roll number of each candidate and the
letters B, °C", *D". *L’, ‘M" & ‘P’ xtand for centres Bombuy. Calcutta, Delhi, Lucknow,
Madras“and Poons respectively.
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