INDIAN STATISTICAL INSTITUTE

THIRTY-SIXTH ANNUAL REPORT*
April 1967—March 1968

STATISTICAL

o

Z > - X -~
o CA— A D Z—

=

W $UTR
UNITY IN DIVERSITY

203 BARRAOKPORE TRUNK ROAD
CALCUTTA-35



‘AN STATISTICAL INSTITUTE

msor 8. N. Bose, F.R.S., D.8c., F.N.I,, National Professor.
resident : Dr. C. D. Deshmukh, D.So., (former President).

Vice-Presidents : 1. Professor D. R. Gadgil, M.A., M.Litt; 2. Shri Pitambar Pant;
M.80; 3. Dr. 8. R. Rangavathan, M.A., D.Litt, (Hony), F.LA.,, National Professor;
4. Shri Vishnu Sahay, Governor of Assam and NEFA; 6. Shri P. C. Sen; 6. Professor D, N.
‘Wadis, M.A,, DSec., F.G.8,, F.R.GS.,, F.N.I,, F.R.8,, National Profess.

Tae Courom.: 1967.68
Chairman : Shri K, P. 8. Menon, 1.C.S. (Retd.)

Vice-Chairmen : 1. 8hri 8. Dutt I.C.S. (Retd.), Vigilance Commissioner, West Bengal;
2. Shri B. B. Ghosh, M.8¢., Chaiiman, Commissionera for tho Port of Caleutta; 3. Shri 8. C.
Roy, M.A,, BL,, J.P., Director, NICCO of Indias Ltd., Calcutta.

Additional Vice-Chairmen : 1. President, Bombay Branch : 8hri 8. K. Wankhedo
{1967-68); 2. Chairmon, Kerala Branch : Professor Samuel Mathai (1967-68); 3. President,
Mysore State Branch : Shri K. G. Katwey (1967-68).

Treasurer : Dr. 8. 0. Law, M.A,, B.L,, Ph.D., F.Z.8,, M.B.0.U,, FN.I
Secretary :  Profemor P. C. Mahalanobis, F.R.S., D.Sc.,, F.N.I.

Joint Secrelaries : 1. Shri 8. Basu, M.8c., EN.X; 2. Shri N. 0. Chakravarti, 3.A,;
3. Shri Partha Ray.

Members of Council ; 1, 8hri 8. K. Acharyya, Bar-at Law; 2. Dr. B. P. Adhikari,
M.8c., (Cal), Dr.es. Sciencs (Paris); 3. Dr. Bani Prasad Banerjes, B.E., M.8., Ph.D.; 4.Dr.
U. P. Basu, D.8o., F.N.I; 6. 8hri K. T. Chandy, LL.M. (Lond.), Ber-at-Law; 6. Dr. N.
Des, PhD. (Lond), I.CS. (Retd); 7. Dr. Bhabatosh Dutts, M.A,, Ph.D.; 8. Professor
H. C. Ghosh, M. A., P.R.8,; 9.8briD. B. Lahiri, M.Se., F.N.L; 10. Shrimati Nirmalkumari
Mahelanobis, 11. Dr, N. T. Mathew, M.A., M.Sc., Ph.D.; 12. Dr. B. 8. Minhos, M.A,,
Ph.D.; 13, Dr. L. G. Patel, B.A. (Cantab.), Ph.D. (Cantab.); 14, Dr. C. R. Reo, M. A,
M.So., Ph.D., 80.D. (Cantab.), FN.I, FR.S., 16. Dr. N. 8. R. Saatry, MA., M.8c., Ph.D,;
16. Dr. Amartys Sen, M.A.,, Ph.D. (Cantab.); 17. Shri Satis Chandra San, M.A., LLB;
18, Dr. B. R. Seshachar, D.8c., F.N.I; 10. Shri Jagjit Singh, M.A., F.RS.8.; 20, Shri
Srinagabhushans, B.8o., C.T.T., F.T.I, F.T.A.

Government nominess on the Council (Rule 6.1(b) (I)) : 1. Cabinet Secretary (Shri
D. 8. Joshi) or his represontative; 2. Joint Secretary, Ministry of Finence, Department of
Expenditure, Government of Indis, (Shri A, P. V. Krishnan); 8. Director, Contral Statistical
Organisation and ex-officio Joint Secretary, Department of Statistics (Dr. Uttam Chand).

Co-opted Members (Rule 8.3(c)): Dr. T. R. Seshadri, FR.8,; 2, Dr. Atma Ram,
D.8o.; 8. 8hri Arun Kumar Dutt,

Ez-officio Membera (Rule 0.1(d%)) : Secrelary of each local branch : 1. Bombay Branch :
Shri P. K. Bhaumick (19067-88); 2. Kerala Branch: Dr. (Miss) A. George (1067.68);
3. Mysore Stale Branch : Profeesor Srinagabhushana (1967-68).

Bronch Chairmen's namen shown under Additional Vico-Ohelrmen.

REFERENCE BOOK



29

INDIAN STATISTICAL INSTITUTE

THIRTY-SIXTH ANNUAL REPORT
April 1967—March 1968

CONTENTS

I.nﬁmduouan
History ofAnﬁvihu
General Adminiatration -

Membership . .

Annusl General Mesting

Moetingu of the Council .

Meetings of the Governing Body of the Reoeuoh and Tralning School
Meetings of the Finance Committees ... .
Membership of the Governing Body and Finance Commlmel
Institute Staff -

New Appointments o
Resignations and Retirementa

2.10. Obituary
2.11. Review Commities

3.
4
5.
8.
8.1
6.2
6.3
8.4

Honours and Awards
Conferences and Scientific Tourl Abmd

Study Tours and Assignments Abroad ...

Research and Training School

Admissions to Degres and Training Courses

Summer 8chool ... .

Internationsl Statistical Educati Oenho,cduum

Sixth Convocation

Visiting Scientlsts ...

Professional Examinations

Planning Division ... .

Planning Division, Caloutta ...

Planning and Reglonal Survey Unit, New Delhi

National Sample Survey
Appraisal Division
Elsctronics Division
Documentation Researoh and Trdnhg Oenh Banplnre
Library "
Btatistical Quality Contml
Family Planning Rossaroh Unit
Publications

(1)

Pacz

- i - I N R - - - R T R T IR

w0
<

Re=



2.1
2.2

31

3.2

5.1

5.2

8.1

Visitors

Construction of Bulldlnga
Branches

Research Snmnwy

Antexures

List of President, Vice-Presidents, Office-bearers, Members of the Couneil,
Governing Pody and Members of the Committees of the Council and
Governing Body
Important Items of Business !nnnncbed in Meelmga of the Gounoll md Govern-
ing Body of the Reearch and Training School .
Meetings of the Council
Meetings of the Governing Body of the Ruemh and Tmning Sehool
Admission to Courses
Research and Training School
Statistical Quality Control Units
Sixth Convocation
List of Sofentific Papera
Papers published ...
Papers submitted for publication .
List of Nationa! S8ample Survey Reports .
Printed Reporta "
Draft Reports submitted to the Govemment of Indln

1067-08

Statement of Accounta, Auditors’ Raport and Audited Sutemenl of Accounu

Pion

L}
N

72

6
8
8



INDIAN STATISTICAL INSTITUTE
THIRTY.SIXTH ANNUAL REPORT
April 1967—Mareh 1968

1, IxropUOTION

L1, Qenesis: The idea of starting the Indian Statistical Institute was conceived
by Professor P, C. Mahalanobia and a group of young men who had gathered round him in
the nineteen twenties (1920-31), being interested in applying statistical methods to the solu-
tion of practical problems. There was already a workshop, s0 to ssy, for this purpose in
what came to be known s the Statistical Laboratory, which waa located in the room of Profes-
sor Mahalanobis, then professor of physics in the Presidency College, Caleutta, A publio
meeting, called over the signatures of Pramatha Nath Banerjes (Minto Profeasor of Economies),
Nikhil Ranjan Sen (Khaira Professor of Applied Mathematice) and P. C. Mahalanobis, wea
held on 17 December 1931, with the late Sir R. N. Mookerjee ‘in the chair. This mesting
dopted a resoution which led to the establishment of the Indian Statistical Institute which
was registered on 28 April 1932 28 3 non-profit distributing learned society under the Societies
Registration Act XXT of 1860. A part-ime computer was the only worker the Instituta
had in the firet year of it existence, the total axpenditore being Re. 238. The Indisn Sta-
tistioal Institute Aot of 1959 recognized the Institute as an institution of netional importance
and empowered it to confer degrees in statistics, thus giving the Institute the status of s uni-
versity. From 1 July 1960 the Institute, through its Research and Training School, has
besn conducting courses leading to the degres of Bachelor of Statistics (B. Stat.), and Master
of Statistics (M, Stat.), and a doctorate degres (Ph.D.) is also being awarded, with provision
for & higher dootorate (D.Sc.) degres. In 1981, the Institute adopted “Unity in Diversity”
84 the motto and the banyan tree as a orest, as & result of discuesions bettween the late Sir
Ronald A Fisher, Professor P. O, Mahalanobis and 8hri C. D. Deshmukh, the President of
the Inatitute from 1045 to 1064, who translated the English words into the Sanskrit version
incorporated in the creat.

12. Hislory of Aclivities: Since its inception, the Indian Statistical Institute

has been carrying out a well-integrated p of work of theoretical studiea with the
foous of intereat on practical applications of statistica through project work. These projecta
raised problems whou aolutlon led to original contributions to mmu«l theory. The
Institute’s project work involved olose collaboration with the Go t, and it vsed to

be done on business.like lines for both private enterprises and the Government, with contract
graata for specified purposss, The Iustitute was built up, in fact, on such “buainess” earn-
ings. Individual training had started in 1932; the lack of trained atatisticians and compiters
led to the establishment of training oounea m 1039, and the award of cartificates of compe.
tenoe from 1938. The Institate's tivities expanded with passing time, and
included ocoperstion with internstional agencies for training programmes in South
East Asia.

In the early days, project work was mainly concesrned with two problems. The
first was the control of floods, partioularly in Bangal and Orises. The results of this work
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were partly immedlats, in the implementation of proper for flood control; and partly
long-tarm, ooming to fruition in such schemes es the Damodar Valley Corporation and the
Hirakud Dam Project. The second set of problems, which centred round agricultural field
trials, lod to the establishment of contact with Ronald A. Fisher aa early as in 1925 and re-
saltad in the introduction in India of his “design of experimenta”, before these methods were
sdopted in any other conntry outaids Britain. Theoretical work on the design of experiments
waa gtarted in the nineteen thirties and recoived a great impetus with R. A. Fisher's first viait
to the Institute in 1938 which led to the Institute workers making important contributions
to this aubject field. Earlier work on anthropometry and meteorology provided the basis for
contributions to statistical theory, especially multivariate analysis with the formulation
of the “generalised distance” in the late ninsteen twenties, Work on thess problems still
continue in the Institute.

Tn 1938, theoretical and field studies were started, at the desire of the Government
of Indis, to develop sample eurveys for the imp t of esti of production of agri-
cultaral crops. Theso studiea led to continuing annual crop surveys in Bengal from 1041,
and also to important theoretical developments in the design of sample surveys which secured
for the Institute a leading position in the world in this subjeot.

During the Second World War, the Institute became involved in the study of demo-
graphio probl A detailed tabulation of the 1941 population census had to be abandoned
owing to the exigencies of war. The Institute had been able to persuade the Government
to retain a small sample of the original census slips. On the basis of this sample, the Institute
prepared the detailed tables of demographic etatistics for the 1941 census, Since then,
rescarch in demography has bean an integral part of the Institute's activitis.

R, 'y

on estimation and distribution theories also started during the war and
gradually led to the Institute becoming an i jonally-known centre for resesrch in
thematical and theoretical statisti

During the ninetesn fifties, the Intitute developed important types of project work.
The National 8ample Survey, initiated by Ohe Govemmen', of Indm. with the help of the
Institute, in 1960, is the most comprek and tric murvey in
the world todsy. Statistical Quality Control waa started in 1963 and gradually developed
into a training and consulting sarvico to industry on an India-wide bazis, and is fulfilling
8 basio need in promoting the industrial progress of the country.

'.l'ho moit imponmt dovelopmeut of tha Institute's work during the ninetesn fifties
was its s 7] ing. The studies on planning were insugu-
rated at tho Institute in Caloutts in 1054 by the late Prime Minister Jawsharlal Nehru, and
the Draft Plan Frame for the Second Five Year Plan was prepared on tho basie of thess
studiss. The Tnstitute’s Planning Unit has since then worked in olose collaboration with
the Perapsotive Planning Division of the Planning Commission, and the National Sample
Burvey data have been found to be of great help In this work.

Educational Programmes : All over the world, during the last thirty years or so,
statistical methods are being inoreasingly ussd in new fiolds of work. This i olearly seen in
the number of books which bave been published during this period, surveying the epplica-
tions of statistics in many separate individual fields of natural eoience, such as geology,
which would onos have been thought quits remote from the statistioal field.
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The Institute was given powers to award degress by an Act of Parliament, sponsored
by the late Prime Minister Nehru, and passed in 1959. This, together with the recognition
of statistica aa & koy technology, has resulted in & new approach to the teaching of statistics
in the Institate, which is also d in its ressarch p

P

In universitiss, the praotice for & long time wsed to be to provide courses in single
mbjeota like mathematics, physics, biology, economics, eto. During the latter part of the
nineteenth oentury, it became necessary to develop new educational programmes in two im-
portant flelds, namely, medioine and enginsaring, becenss it was essential for the professional
students to bave some kmowledge of and ekills in & number of scietific disoiplines. A
uimilar development oocarred In the field of atatistics in the Institute,

8ir Ronald Fisher summed up the position of statistics as “the key technology of the
ymonz oonzury" in 1902 pointmg ou$ that a technologist must talk the language of both
and p The education of a tachnologist must, tharefore, have a

broed base. A technologist has to ses both eidea of the fence, and is the channel through
which alone the knowledge and ekills of others can be made effective, Fisher said, “It is,

1 believe, in recogaizing statistics as the key technology of our century, that we can appre-
ciaté the special fmum of the Indian Statistical Institute... . What the scientista have to do
with statistics lioa in the part they must play in the education of any oompetent statistici

Statistics, 8a & new teohnology, is concerned with the use of the moet economic and
efficient methods of observation, messurement, survey, and experimentation, and of the pro.
ceasing of data for the drawing of “valid inforences, The scope of atatistics thus extends over
the whole range of both the natural and social sciences.

The coursea leading to the B.Stat. or M. Stat. degreea have bean formulated to cover
& wide rangs of subjects, somewhat anslogous to aourses in medicine and engineering. Pure
mathomatics and the theory of probability are of basio importauce. Theoretical and different
branches of applied statistics, naturally, form o large part of the teaching programme. Be-
cause of the special needs of India, s great deal of attention is given to the economics of plan-
ning. In these three groups of subjeots, mathematics, statistics, and ica of planning,
the course includea a good deal of knowledge of basio results and facts, beeides theory and
methodology.

In addition, facilities are provided for the students to become familiar with the
methods of observation, t, survey, and experimentation in a number of soientifie
subjecta, Here tho emphasis is not 8o much on the content of knowledge of facts, or of
theories, but on methods; and the streea is, therefore, on practical oourses and statistical ana.
Iysis and the interpretation of data.

The Rucarch Policy : Ronald Risher had pointed out “that the science with which
the studant is to bocome acquainted must be genuine research in ita own right, not what is
dloquently called a ‘mock-up’ for the use of studants only.” It iy, therefore, the policy of
of the Institute to cstablish small, bigh lavel, researob unite in both the natural and sacial
soiances, to offer facilitiss for research and training in the use of etatistical methods
in practice.

The Governmany of Indls approved this polioy in a communication from the Cabinet
Beorstariat dated 15 June 1962 In the following terms:
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“Governmont dacept the view that statistics being a new technology, it should be
opan to the Indian Statistical Institate to establish and maintain research and study unita
in snbjoots other than theorstical and applied statistios to offor facilities for research and
application of statistical methods end for the provision of training in such methods.
Ths nomber of anch units would depend on the availability of really able research scientiste
and also on the funds available to the Institute. Similarly, in furtherance of the purposes
a8 set out in Saction 5 of the Indian Statistical Institute Act, the Institute may establish
and maintain units for the study of different langusges (including tranalation units,
libeary science; dooumentation, et.) and for auxilisry studies and tesching in different
anbjects inaluding humanitiss.”

In this plan, each reeearch unit would be concerned with a partioular theme. Where
thers ia more than one profsssional solentist in the same unit, they may either work jointly
on the sama topie or on different topics, whioh would, however, bo related to a centrsl problem.
Esch research paper may be independent, but the results would be capable of being added
togother to supply a more comprehensive pictare of different aspeota of the central theme.

This thematio programme of ressarch is particularly useful in vnderdeveloped coun-
tries. In a large department or the faculty of  University, scientists often work on unrelated
topica with practically no possibility of communication, or exchange of views and criticisms
smong them. Soientiste in & small research unit worklng on mhud groups of subjects can
easily communicate with one another; s mini y can thus b
with the poasibility of a froe exchange of views and oriticiems, 'Suoh acientific cells can then
gradually bulld up a sclentific community in the country as a whole.

bahliahad

The conoapt of a thematio programme for cach researoh unit is also useful in prevent-
ing the growth of large unite.with o big staff desling with a multitude of subjects. The
Institute's policy ia to have small unite of pioneering research arranged in & horizontal or
parallol pattern of organization. The Institute’s policy is also to encourage joint projects
of ressarch and ad d etudies by collaboration between two or more research units within
the Institute and also with other universities, instity sud

The Institute's small research unite are thua intended to play & quadruple role.

(1) Ench will contribute to the teaching of degree courses in etatistics, familiavie.
ing stodents with types of problems, and methods of obsarvations, measurement, and
expariment, in ita own field of natural soience.

(i) Each unit will sotively engage in & programme of pioneering research, which
wlll thmw up problems of a statistical nature from time to time, some of whioh may well

the evolution of new statistical methods.

(iid) Tt is also hoped that the researoh units will be able to act 24 s liaison between
workers in gimilsr fields of soience in universities and G izations, on the one
hand, and the research etatistioiana of the Institute, on the other, to prumoh tho spread of
knowledge of statistical methods In solentifio research in Indis.

(iv) Some of thess researoh units have also been funotioning in a very
way a2 the meeting place for sotivo collaboration between the soientists in India and gnm
soientiats from abroad. Suoh collsboration is an important rols of the Institute.

4
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2. GNNERAL ADMINISTRATION

2.1 Mambership: The yur 1%7-68 started with 72 life members (incloding five
bonorary life bere), aix i bers and 332 ordinary members on the roll.
During the year, 20 ordinary members and one institutionsl member were enrolled and
7 ordinary members became life members. At the end of the year, therefore, the total
mombership was 440 consisting of 79 life (including five honorary life members), 354
ordinary and 7 institutional members.

Eighty-eight sessional members and 109 student members were enrolled during
196768, ocompared with 73 sessional and 128 student members in the previous year,
8essiona! and atudent members are earolled for one year st & time.

22, Annual Genernl Mesting :  The Annual General Meeting was held on 30 Oatober
1067 to transact tho business spesified in the Constitution. This included elsction of the
President, Vice-Presidents, Vice-Chairmen and membera of the Council, adoption of the
Annaal Report for 1966-67 submitted by the Council and of the auditars’ report with audited
statement of accounta and balance-sheet for the year ending 31 March 1087 submitted by
Mesars, Price Waterhouss, Peat and Co., appointment of Mesars. Price Waterhonee, Peat
& Co., 8 auditors for the term 1967-08, and ideration of the dationa of tha
Review Committes and of the Deshmukh Commi

As the members did not get safficient time to peruse all papers relating to the recom-
mendations of the Review Committes and of the Deshmukh Committes and as suffiei
copies of the report of the Review Committee could not bs made available to the members,
another General Moeting of the Institute was held on 24 January 1068 to consider the reporta
of the Deshmukh Committee and of the Review Committes. There was also & reporting
about the informal discussions held between the Government and the Institute representatives
on the recommendations of the Review Committee on 6 January 1068.

Natlonal Professor 8. N. Bose was eleoted as President of the Institute for the umal
term.  Four of the Vico-Presidents, Shri Vishnu Sahay, Professor D. R. Gadgil, National
Professor 8. R. Rangazathan and National Professor D. N. Wadia, were re-elocted; Shri
Pitambar Pant was elected as a Vice-President.

The election of the office-bearers was not due this year, excepting that Shri 8, Dutta,
1.08. (Betired), Vice-Chairman, whose term had expired, was re-slected for one wrual term.

The nsmes of the President, Vice-Presidents, Chairman, Vice-Chairmen and other
office-bearers and members of the Council as after the election on 30 Octobar 1967 are givan
n Awnezwre 1.

The suditors’ report, the audited atatement of accounta for the year 196768 and the
balance-sheot ae at 31 March 1968 submitted by Messrs. Price Waterhouse, Peat & Co. are
givon in Annszwre 7.

23. Mestings of the Council :  The Counoil of the Institute met seven timea during
the year on 3 May, 19 August, 20 August, 27 Saptember, § Qotober and 21 October 1967
and 12 Pobruary 1068.

24, Meatings of the Governing Body of the Research owd Training School: The
Qoverning Body of the Researoh snd Training Sohool met four timea during the year on
19 August, 20 Aogust, 28 Ootober 1067 and 13 Fehruary 1968.

8
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Important items of business transsoted at the meetings of the Counofl and the Govern.
Ing Body of the Research and Training Sohool are briefly mentioned in Annezurs 2,

2.5, Maelings of ths Finance Commitists: The Finanoe Commities of the Couneil
and the Finance Committeo of the Governing Body of the Ressarch and Training School
met on 27 October 1087 to conaider (a) suditore’ report, balance-shest, audited statament of
sooounts for year onding 31 March 1967, (b) revised budget estimates for 106768 and
tantative budgets proposals for 1068-60.

2.6, Membership of the Governing Body and Pinance Commitiess : The names of the

bera of the Governing Body of the R: h and Training School and of the Finance
Committeas of tha Council and the Governing Body are given in Assezurs 1.

27, Institvte Sioff: Professor P. 0. Mahslanobis held the office of Honorary
Searetary and Honorary Directar of the Institute throughont the peried. Dr. C. R. Rao
continued a8 the Director of the Rescarch and Traing School.

8bri N. 0. Chalravarti, Honorary Jolnt Secretary, continued as a Special Officer
an a part-time basia to look after cortain conatitutional, secretarial, legal and other matters.
Bari 8. Basu, Honorary Joint Secrotary, also oontinued a8 s Special Officer in oharge of the
sdministration of the Dalhi sub-office, and for liaison with the Central Governmeat and for
oartain other work.

Shri Pitambar Pant functioned as Honorary Joint Secretary up to October 1067.
In the Annnal General Moeting held on 30 October 1067, he was elected a Vice-President.
Dr. B. 8. Minhas was placed in oharge of the Planning and Regional Survey Unit at Delhi
after 8hri Pitambar Pant became & member of the Planning Comminsion.

Bhri P. Ray continued to work as Joint Secrotary and Administrative Officer through-
out the pariod. 8hri Biswajit Roy, Deputy Librarian, functioned as Assistant Secretary
and Administrative Offioer up to 17 December 1067, when ho was relieved of these special
responaibilitiss to take up his work in the Library on a whols-time basis.

28. New Appoistmenis: The staff of the Institate was strengthened during the
year by the addition of the following parsons. The date of joining is shown against each name.

Bussarch and Training School: Dr. C. G. Khatri, M.So. (Bombey), PLD. (M8.
University, Baroda), 1 July 1967, Shri T. J. Rao, BA. (Hons.) (Math.), MStat, 7 July
1067; 8bri J. P. Saksans, M 8o. (Allahabad), 1 December 1067.

During the academio session, the Institate secured the services of the following two
qualified parsons from Britain under the Volantary Servioo Overseas Organisstion (VBO)
scheme.

Miss Jeanifer Uden who joined in Avgust 1967 ia expeoted to oontinue till De-
cember 1068. She is amisting in an agriculteral project in Giridih, which has been taken
up by the Institute on the advico of and in collaboration with the British scientist Dr. R. L.
M Synge, Nobel Laureate.

Mis E. M. MaoNicol who joined in August 1067 continued til June 1968, She
has beon teaching English in the courses of the B.Stat. degres and the International Statistical
Education Centre.

Planning, DelAs :  Dr. Ohit Ranjan Knmar Prashar, M.8o., Ph.D, 16 December 1067,
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Jociology: Bbri Suhas Kr. Biswas, M.80. (Anthropology), 6 Ssptember 1867.

2.9. Resignations and Relii : The following bors of the ste left the
Institats on the dated mentioned: Shri Subhendu Baksi (Geology): 18 Decomber 1887;
8bri Suddhendu Biswes (Demography) : 20 July 1067; Dr. Indra Moban Chakravarti (B.T.8.) :
1 Septembar 1067; Dr. H. K. Mazemdar (Planning) : 1 July 1067; 8hri D. K. Roy (ddminia-
fration) : 30 Septomber 1987; Shri Rabi Sen (4dminisiration) : 1 July 1087,

The following workera retired on the dates montioned : Shri Loken Bose : 31 October
1967, Shri A. V. Narau : 14 June 1967; Shri Brojo Kishore Sinhe : 6 January 1068.

2.10. Obituary: Wa are sorry to record that Shri Jitendranath Talugdar, s senior
worker of the Instituts, passed away on 13 October 1087. Bo came to the Institute in July
1935 at tho aga of 28. Before joining, he had training for two years in rural research st the
Viava- Bharati Institute of Rural Reconstuation, Sriniketan, during 1932-34. After eloven
yoars of sarvico in the Institute he joined the Provincial Statistical Bureau, Bengal, in July
1948, where he served for a littla over three years. He came back to the Inatitute in October
1949 end remained hore till his death. After rejoining, he was given charge of the Giridih
Branch of the Institute in April 1850, where he stayed for 8 years and waa posted back in
Calcutta in May 1058.

Woare sorry to record tho ead demise of Shri 8. H. Pashs, Technical Officer,
(8. Q. C., Bangalore) on 13 September 1067.

Dr. Bimalendn Roychaudburi, Head, Geological Studiea Unit (RT'S) who was on
extended leave from the Instituts in the Geophysles Division, Geological Survey of
Canada, died on 20 April 1968 at Ottaws, after a short illness,

2.)1. Review Commitlee : Tt was noted in the Annual Report of 1966.67 that the
Review Committee, tet up by the Government of Indis, under sub-section (1) of Section §
of the Indian Statistical Inatitute Act (No. 57) of 1059, with Professor Humayun Kabir,
M.P., a8 Chairman, had submitted their report to the Govarnment on 22 Decsmber 1966; that
the Council of the Institute had est up on 14 January 1967, a Committes of 5 members with
Dr. C. D. Deshmukh, a3 Chairman, for advising the Chairman and the Council of the Insti-
tate on matters arising out of the report of the Review Committee. It was also mentioned
that a copy of the report of the Review Committee had been received from the Govarnment
on 24 April 1667 under their D.0.No.18/1/87-Eatt. I1I of 18 April 1067.

Developmenta which took place subsequently are being briefly indicated below.

Tho Government letter of 18 April 1067 desired that "sotion taken on the report may
kindly be intimated to the Goverament within two monthe.” A meeting of the Council was
held on 3 May 1087 when the repott and the linea of aotion were broadly exsmined. The
roport along with oertain notes prapared by the Adminietration wore submitted to the
Deshmukh Committes. The Deshmukh Committes (which consisted of Dr. 0. D. Deshmukh,
Chsirman, Profeasor P. C. Mahalanobis, Shri Pitambar Pant, Dr. C. R. Raoand Professor
B. R. Seshachar) met on 18 and 19 May, 13 June and 24 July 1067 and eigned its report on
25 July 1967. This report together with notea on the various subjects raised in the Review
Committes's report prepared by Administration, in three parts, were oirculated to members.
A5 only a limited number of copios of the Review Committee's report had been sent to the
Institute, an attempt was made to obtain an edequate number of copies for being sent to
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all members of the Institute. When this attempt failed, the report wes oyolostyled and
sent to all membars at o later date,

The Council of the Institute met on the 19 and 20 August 1667, to consider in
details the report of the Review Committes and of the Deshmukh Committes logethw
with the explanations sto. which had been submitted by the Administration. Rel
traots from the proocedinga of these meetings along with copies of Deshimukh Comnum'
report were printed in the booklet “Review and Reappraieal” and wers cirenlated to
all membera,

The matter was placed before the Annual General Meeting held on 30 October 1967,
As, however, many of the membera did not have time to peruss all the papers and coplea
of the Review Committes's report cauld not be circulated to them earlier, the Annual General
Meeting decided to postpone consideration of the matter till a later date. The matter was

dingly considered at & subsequent General Mesting on 24 January 1968.

The results of all the abova considerations may be ised broadly a8 follows :

(s) Tt was felt by the Counoil that & good deal of the views and criticisms expressed
by the Review Committee had been based on incomplete or inaccurate information and in-
sdequate appreoiation of the real position in respect of the subjects concerned. This resulted
partioularly from the fact that the Institute representatives did not get any chance of placing
correct and full faots ete. in respoct of these matters, at the stage of Review Committee's
formulating their report.

(b) In respect of a nutaber of matters, the Review Committee did not give impor-
tance to certain parts of their terma of reference or was believed to have gone beyond the
terms of reference.

(o) Inspite of the above, the Council expressed its appreciation of the desire of the
Review Committes and its many helpful recommendations to strengthen and develop the
fature prog of work and organization of the Institute and accepted quite a large number
of their suggestions. Such of these suggestions a8 could be implemented by the Council
without additional finanee or further referenca to other authorities bave already been either
implemented or ware in the process of implementation when the year ended. 'The details
of these were mentioned in the booklet “Review and Reappraisal.”

(d) In reapect of the dations nbout the National Sample Survey work,
the negotiations and disoussions were going on between the Government snd the Institute
when the year ended. A final decision is expeated to be reached during 1968-69.

(6) Recommendations of the Review Committee which are acceptable to the Insti-
tute with or without minor change, are intended to be implomented sa soon 88 necessary
financial and other facilities become available.

(f) In respect of a few other matters, certain disoussions ware held with the Govern-
ment representativee on 6 January 1988 in whioh agresment was reached in many mattars.
Further action in these respacta were being taken when the year ended.

3. Howours sp AWiRDE

In recognition of their exceptional and distingnished service to the country in the
field of statistice, Professor P. C. Mahalanobis and Dr. 0. R. Rao were awarded the Padma
Vibhusan and the Padme Bhushan respectively on the Republic Day, 26 January 1088,
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Dr. C. R. Rao served aa tho (i) Chalrman, Demographic and Communication Action
Besearoh Commitise (from 1968); (i) Chairman, Inian Nesional Committes tn Statistics
{from 1062); (i) Chairmas, Advisary Committes on Colleotion of Data for Netional Accounta
{from 1968).

Profeesor T. A. Duvia (Crop Science) was given the G. H. Singhania award of Ra.
200 by the Science and Technology Society, Kanpur, on the basis of his paper on the effsct
of micronutrients on coconnt palms, which was judged to be one of the two best articles in
biological science for 1966.

8hri G. V. 8. Desikan (Siatistical Quality Gonirol) served on the Commities for the
Rehabilitation of Bick Cotlon Textils Mills.

Dr. 8. L. Jain (Geology) was elected Foreign Member, Bociety of Vertebrate Paleonto-
logy, USA.

Shri G. Kalyanasundaram (Compuier Scieacs) served as s non-offcial member of
the team set up by tha Government of India during April 1067 to etady the demand for
computer facllities in Goverumant and pablio sector organisations sad to d
sites for installing the Honsywell Computers soquired by the Governmont.

On the basls of ressarch wock done in the Institute, Shri Shanti Bhusan Lodh (Bie-
chemisiry) was awarded the degreo of Dootor of Philosophy (Science) by the Caloutta
University.

Dr, B. 8. Minhas (Plaxsisg) was elocted to the Council, Boonometrio Soolety, New
Haven, Conneoticut, USA.

Professor M. Mukherjes (Planaing) was eleoted President of the Indian Associstion
for Restarch in Nationsl Income and Wealth.

Dr. P. R. Pal (Biochemisiry) was elected an sctive member of the New York Academy
of Sciencee by the Executive Committes of the Acad

ShriSupriyamohan Sengupts (Geology) was admitted to the dagres of Dostar of
Solenca (Caloutta University) in August 1967.

Sbri 8. M. Sundara Raju (Statistical Qualily Conirol) served a8 & member of the
Expert Committes to award the Annual Quality Control Shield, on the invitetion of the
All-India Automobile Aneillary Indostries.

4. CoXFERENGES AND SomaxTINIo TOURS ABROAD

Dr. 0. R. Rao loft Calentta on 5 April 1067 for London and attended the induotion
mmony to the Fellowship of the Roysl Sosiety, on 6 April 1067. He sttended, on
, the Confe on Craniofacial Growth organised by the University of Michigan

(13 May 1067) and the Symposium on Combinatoria! Mathematics and its pplicati
organised by the University of North Carolina at Chapel Hill (10-14 April 1067). He
pmonhd papers at both the conferences. Dr. Rao gave lectures at the Johns Hopkins
ity, Belti IBM. R h Cantre, Yorktown Heights; Courant Institute of
Memnﬁml Soiences of New York; the Ohio Btate University, Columbus; Purdue
University, Lafayette; Michigan State University, East Lansing; and University of
Illinois, Urbans; during April 1867, before returning to India. He attanded tha 36th Session
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of the International BStatistical Institute Conferemce st Sydney (28 August 1967-7
Bsplember 1067) and presented & paper, “On veotor variables with a linear strnotare and
» charaoterisation of the multivaciste normal distribution,”

8hri B. L. Brahamachary (Bmbryology) visited the Staxiona Zoclogics, Naples, for
embryological ressarch work and the University of Makerere, Ugands, Africa (dpril-July
1067). At the lattar place, he gave s lecture on “Racent sdvances in molecular embryology.”

Dr. B. 0. Dsa (Biomsiry) went to Iran aa s biometri ltant to the University of
‘l‘ehnn for two weeks in August 1967. He presented s paper nt the Sympodum
on tal G logy ep d by the Ei R on
Blologyo“he ional Amociation of G logy heldnlabhce,()mhm!nvdm
(28 November-3 December 1067), and visited sclentific laboratorien in Prague. He also
visited fishary resoarch centres and agricultaral ressarch cantres in Belgrads, Skoplje and

Zemun, Yugoalavis, from 3-16 December 1067.

Dr. Rhea 8. Das (Appraisal) sttended and d » papar at the Second Inter-
national Conferance on the Cross-Cultural Generality of Affective Meaning Bystems,
Umvumty of Tehran, Iran (13-30 August 1067). Bhe presented s paper at the
Byn on Experimental Gt “gyhddinl.ibllee,cucholloulhmﬂmber-a
Dmmbvls(ﬂ) She visited the Univeraity of Belgrade aud the Institute for Experi I
Phonstica and Speech Pathology, Serbian Academy of Bciences, Belgrade, Yugoslavia,
(3-16 December 1967) for the purposs of setting up collsborative research projecta.

Dr. 8. L. Jain (Geological Studies Dnit) attended the annual mesting of the Society of
Vertebrate Paleontology, New Haven, USA, in November 10687 and gave a lecturs on
“Dinoesar Digging in Indin." He alao gave a lecture at, the Carnegie Mussum, Pittaburgh,
USA on “Recent p logical di ies by the Geological Btudies Unit, ISI”,in
August 1087. At Hm invitation of the Carnegie Museum, Pittsburgh, USA, Dr. Jain partici-
pated in & pix-month programme of visiting museum specialists (1 March-31 August 1067).
Ho continued ressarch at the American Museum of Natural History, New York
(1 September 196726 Jamuary 1068) and at the British Counail, Landon (87 January-10
February 1068).

Professor M. Mukherjes (Planning Division) attended the Intarnational Conft
on Research Income and Wealth held at Maynooth, Ireland, (20-26 August 1967) and
presented two papers. He was co-opted a member of the Council of the Association.

Professor A. Neslameghan (Documeniation Research & Training Centre) preaided over
the Classification Session of the Thirty-third FID Conference and International Congress
on Documentation held in Tokyo (12-22 Sepiember 1067). Ho participated in the joint
meetings of the FID/OR and FID/RI aud spoke on ‘‘Research in Classification”

Bhri J. Saha, (Ohief Librarian) want to the United Btatea for four months
(July-Octaber 1967) ab the invitation of the Ratgers—Ths State University, to study the

information transfer problems and the mechanised information handling ayatems in the
TU.S.A. He alsq visited Japan at the invitation of the Insti of Asian E i
Affairs and delivered several lectures on d jon problems with partioular ref

to social sciences,
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Dr. Supriyamohan Sengupta (Geological Siudies Unit) participated in the 7th Inter-
national Sedimentological Congress in Great Britain in August 1967 and presented a paper
on “Grain size distribution of Gondwana rocks.” He did resesrch work at the Geological
Institute of the State University of Gronisgen, Netherlands, betwean September 1067
and Febroary 1968. He also visited some sedimentological laboratories in England,
Netherlands and West Germany and partioipated in short field trips in West Germany
and Scotland.

5. Srupy ToURS AND ASSIONMENTS ABEOAD

Shri Suraj Bandyopadhyay (Sociology) left for Canada on one year's leave from
1 September 1967 for higher studies in sociology at the McGill University, Montreal,
Canadas.

Dr. A. K. Chakravarti (Planning and Regional Survey Unil, DelAi) rejoined in June
1967 on completion of his OECD assig: a8 Adviser on Input-output Teohniques with

the Turkish State Planning Organization.

Dr. M. R. Chakravartti (Anthropology) rejoined on 10 November 1987 after working
for about a year and o half at the Institute of Anthropology and Human Ganetics, University
of Heidelberg, West Germany, under & Von Humboldt fellowehip.

Dr. 8. Das Gupta (RT'S) laft for the USA on 1 September 1867 to accept an associate
profeasorship at the University of Minnesots, U.S.A.

8hri N. C. Dutta (National Sample Survey) rejoined on 1 January 1968 on the termi-
nation of his UNTAO assig a4 Statistician in Household C Expenditure Surveys,
Iran.

Shri S. K. Goswami and Shri Ajit Roy (National Sample Survey) left India on 20
June 1967 to attend a six-month Seminar on Administrative Data Pr ing organised by
the International Federation for Information Processing at the Institute of Computer Science
in London under the Colombo Plan. The seminar continued up to 16 December 1067 and
they rejoined towards the end of the year.

Dr. 8. L. Jain (@eology) rejoined on 19 February 1968 after spending about a year
at the Carnegie Museum, Pittaburg, U.8.A. and the Amarican Museum of Natural History,
New York.

Dr. C. G. Khatri (RTS) left for the USA on 1 February 1968 to accept a visiting pro-
fessorship at the Purdue University, Lafayetie.

Dr. (Mrs) M. Krishnan (Madras Cenire) rojoined the Institute on 1 July 1967 after
spending three years at the University of New York at Buffalo and the Ottawa University.

Dr. T. Krighnan (RT8) left for the U.X. on 1 September 1887 to accept a leoturer-
ship at the University of Southampton.

Shir Vinod Prakesh (Planning and Regional Survey Unit, Delhi) haa been on study
leave gince 21 Decomber 1967 for completing his Ph.D. theais at the Messachusetta Institute
of Technology, USA.

8hri R. Anantha Rao (Statistical Qualily Control) waa elected as one of the two dele-
gates from Indis to attend the apecial training programme on installing a quality control

u
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system in an indestry organised by the Asian Productivity Organisation (APO) in Tokyo,
Jspan, The five-week programme commenced from 17 January 1968 and trainees from
Indis, Japan, Hongkong, China (Taiwan), Philippines, Kores, Vietnam, Thailand, Pakistan
oto. partioipated. Ho loft India on 18 January 1968 and returned on 21 February 1968

8bri K. G. Ramamurthy (Statistical Quality Conrol) who laft for the United Kingdom
on 30 May 1966 on & one-year United Nations fellowship programme rejoined on 20 May
1967, after the completion of an intensive study of the practical applications of i
research teohniq Hehad

ig: with the operations research groupe of cl;e British
Iron and Steel Research Association and Mesara Urwick, Orr and Partners; he also worksd
under Professor Cox at the Imperial Collegs, London.

8hri 8. Rajs Rao (National Sample Survey) rejoined on 1 January 1068 on the termi-
nation of his ECAFE assignment as Regional Statistical Advisar on S8ampling and Training,
Bangkok.
Dr. J. Roy (Comptter Science) rejoined in Ssptember 1087 on the expiry of his one-year
igument in the Peansylvania State University, and took over charge aa the Head, Com.
puter Science Unit, from Dr. B. P. Adhikarl. During his sty abroad, he gave invited
lectures at the University of North Carolins, the Arizons State University and the Ohio
State University. Ha also visited the IBM Research Cantre at White Plains, New York.

Dr. K. R. 8aha (RT8) rejoined on 6 November 1967 after spending about three years
at the Univarsity of Michigan.

Shiri K. Sankeranarayan (National Sswmple Survey) went to Cansds in Janusry
1968 for training in eurvey methods (including the snalysia of non-sampling errors in
censuse and surveys) under the Colombo Plan.

8hri B. K. Sarkar (Statistical Qualily Control) proceeded to the USA on a one-year
United Nations fellowship progs for both specialised courss work and practical obser-
vations in the feld of industrial enginearing. He laft India on 3 December 1068 and returned
on 26 November 1067. Ho attended aelected courses at the Georgia Lnstitute of Technology
and participated in a programme of wark in some important industrial plants.

8hri 8, 8en Gupta and Shri N, Das (National Sample Survey) left for France on 28
June 1067 for technical training in the Theories of Population Dynamics at the Institut
National d’Etudes Demographiques, Paris, under the Indo-French Technical Cooperation
Soheme. After the successful complation of the training, they rejoined on 1 April 1968.

Bhri N. 8. Sreenivasan (Stalistical Quality Control) left for the United Kingdom on
17 January 1968 on a nine-month fellowship under the Colombo Plan Programme, for under-
going intensive studies in operations research. He has been working with the operations
reasarch department of the United Steel Companies, Sheffield, U.X.

Dr. T. N. Srinivasan (Planning and Begional Survey Unit, Delki) was a visiting
profeasor at the Stanford University, USA, throughout the year.

6. RESMAROE AND TRAINING SCROOL

The Research and Training Schoo! carried out its activities under the guidance of the
Director, 0. R. Rao. The Unita for applied research and acience laboratories attached to the
Rescarch and Training Sohool, together with the names of the heads of units, are aa follows :
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Biswanath Prossd Adhikari (4wihropology), Prabbat Ranjan Pal (Biochemisiry),
Bhupendra Chandra Das (Biometry), Subodh Kumar Roy (Botany), Jogabrata Roy (Compuler
Science), Trupapar Antony Davis (Orop Science), Shyamal Kumar Gupta (Chemisiry), Mana-
padom Venkateswarier Raman (Demography), Ratan Lal Brahamsohary (Embryology),
Ajit Kumar Binha (Flood Rescarch), Soban Lal Jain (Geology), Sibabrata Chatterjes

(Psychometric Research and Service) and Ramkrishna Mukherjee (Sociok
Subodh Kumar Roy wsa the Dean of Studies. Asoke Maitra was in charge of the
training at the I i istical Education Centre, Sujit Mitra was in charge of the

Summer School and B. Ramachandran, in charge of the Evening Courses.

Dr. (Mrs.) Rhea 8. Das, Professor Samarendra Kumar Mitra and Professor Moni-
mohon Mukberjeo were respactively in charge of the Appraisal Division, Electronics
Division and Planning Division at Calcutta. Dr. B. 8. Minhas was the head of the
Planning and Regiona! Survey Unit in Delhi.

The Appraisal Division, Electronica Division, Planning Division at Calcutta and
the Planning Unit at Dalhi were placed administratively in the Research and Training School
with effect from December 1987.

During the year under review, a new diploma course offering specialisation in Quan-
titative Qenetica was introduced. The research and training courses conducted by the Re-
search and Training School in 1967-68 wers as follows :

1. Research Courses
1.1 Research and advanced studies, general.
12 Research leading to the Ph.D. degres.

Degree Courses

2.1 Four-year course lsading to the B.Stat. degree.
22 Two-year course leading to the M.Stat. degree.

Specialised Courses in Applied Stalistics leading lo diplomas.
3.1. Econometrics and Planning.

3.2 Demography

3.3 Large Scale Sample Surveys.

3.4 Statistical Quality Control.

3.6 Quantitative Genetics.

P

-

. Summer Course in Slalistics

. Training Courses in Slatistics
5.1 Statistical Officer’s Training Course (jointly with the Cantral Statistical Organi.
sation, 6/9 months).
6.2 Bpeoial Short-duration individual training for officers on deputation.

6. Buening Courses
6.1 Statistical Methods and Applications, at Delhi (in collaboration with the C80).
6.2 Btatistical Mothods and Applications, ot Hyderabad (in collaboration with the
Indian Instituto of Economica).
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6.3 Statistical Methods and Applications, at Trivandrum (in collab with the
University of Karals).

8.4 Statistical Mothods and Applications, at Bombay and Madras (by the branch
offices) and Caloutta.

6.5 El -y Techniquea of C

. Elecironic Compuler Courses

7.1 One-year Automatic Data Processing Systems.

72 Thres-month Intensive Course on Programming and Appli

7.3 One.year Diploma Course in Computer Science.

8. Courses at the Inlernational Statistical Educalion Cenire, Caleutta (in collaboration with
the International Statistical Tnstitute under & Board of Directors with tha representa-
tives of tho International Statistical Inatitute, Indian Statistical Institute and the Govern.
ment of India).

9. One-year Training Course in Documeniation ot Bangalore.

10. One.year Diploma Course in Statistical Quality Conirol
11. Diploma and Ceriificale Examinations (a)l-India examinations, open to external
candidates).
11.1 Statistical Field Survey, Junior Certificate
112 Statistical Field Survey, Senior Cortificate
11.3 Statistical Field Survey Diploma
114 Computer's Certificate
115 Statistioian’s Diploma

Caloutta.

P

-

12. Awards for Higher Professional Altainments
12,1 Associateship of the Indian Statistical Institute (AISI) on the basis of report
submitted, of professional work.
122 Assosiate Followship of the Indian Statistical Institute (AFISI) on the basie of
report{thesis submitted of professional work.

13. Awards for Oulstanding Contributions

131 D.8o. degres of the Institute in recoguition of outatanding published work in
the field of statistios,

132 Pollowship of the Indian Statistical Institute for fondamental ibutiona in
the field of statistica.

6.1. Apmissions To DxoRER ND TRADVING CoURSES

The selootion tests for admissions to the B.Stat., M.Stat. degrees and post—M.A./
M.8o. rosearch courses leading to registration for the Ph.D. degree, as wall as other diploma
and certificate courses of the Instituts wers held in July 1967 at eight centres: Bombay,
Caleutts, Delhi, Hyderabad, Madras, Trivandrum, Varanasi and Waltair. The selections of
candidates to the courses were made by it isting of the rep ives of the
Indian Statistical Institute, the Institute of Agricultural Research Statistica and the Cantral
Btatistical Organisation,

A table showing the number of studenta sdmitted to the various courses is given In
Annezure 3,

4
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6.2, Suvaume SoHoOL

The Advanced Summer School for Statisticians {started seven years ago for the benefit
of Univeraity teaohers and research workers desiring to utilise their summer holidaya for ad-
vanced studies and ressarch) was conduoted during May/June 1867 in Bangalors at the premises
of the Mysore Veterinary Collegs. The course was inaugurated by Dr. G. Rang i
Dean, Univeraity of Agricultural Soiencee, and lasted for six wesks beginning 15 May 1967.
The ocourse was attended by 14 participants from universities and research institutions.

Besidea the staf members of the Research and Training School, Dr. K. R. Nair,
Direotor, Central Statistical Organisation, New Dolhi, Professor K. Nagabhusana, Andhra
University, Waltair, and Dr. R. P. Pakshirajan, University of Mysore, gave courses of Jectures.

Two foreiga visiting scientists, Dr. D. M. Chibisov and Dr. V. V. Sazanov, Steklov
Mathematical Institute, USSR Acedemy of Soiences, gave & series of special lectures to the
partioipanta.

6.3, Inreenatrowar Stamistioar Epvoarion Cexrzex (ISEC), Cavroorra

The ISEC ia opsrated jointly by the International Statistical Institute and the Indisn
Statistical Ynstitute, under the auspices of the UNESCO and the Government of India. The
Twentyfirst Term functioned under a Board of Directions with Professor P. C. Mahalanobis
8 Chairman.

Thirtyone trainees from twelve different countries in the Middle-East, South-and
South.East Asia, the Far East and also from the Commonwealth conntries of Africa
attended the regular courss during the Twentyfirst Torm of the International Statistical
Education Centre, Caloutia.

The Government of India awarded s total of 27 fellowships for the foreign trainees
in the Twentyfirst Term, under the Technical Co-operation Scheme of the Colombo Plan
(25), and Speeia! C Ith African Assistance Plan (2). In addition, there was a traines
on UNTAO fellowship for a epecial course on Small Scale Industries Statistics.

The Twentyfirat Term opened on 1 July 1967. The training imparted included lec-
tures, laboratory work, project training, asaisted reading and field work. The first three
months at Caloutta were devoted to general Statietical Methoda including Auxﬂury Mathe-
matics, Compumlonal Teehmques, Probability Theory, Numerical Matt
Techni Ex Statistics, and Statistical Organization and Proeednm
As in tho provious terms, a six-week training in governmental statistics was given at the
Contral Btatistical Organization, New Delhi, during the peripd October-November 1987,
From February 1908 up to the end of April 1968, apecialization courses on an individual
basia were given in the following flelds: Large Scale S8ample Surveys, Economic Planning,
Data Proceesing, Vita! Statistics and Demography. During the second semester of the
genoral course lusting spproximately three months, general lectures were also given on
Probability Theory, Vital Statistios and Domography, Sampling Theory, Statiatical Distri-
butions, Large 8cale S8ample Surveys with spevial reforonce to the National S8ample Survey,
Advanced Statistical Mothods, Analysis of Variance, Elemoants of tho Theory of Design of
Experiments, Economic Statistics and Economio Planning. A seciss of leotures waa also
arranged for the trainees of this Centre on Electronio Data Processing Systems.
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Professor T. Onoynma, Visiting Professor to the ISEQ, slso delivered s series of
loctares to the irainees on Markov Chaina.

In the finsl examinations, 28 traineen of the Regular Course came out successful and
were recommended Cartificates of Merit, while two were rocommended Cartificates of Atten-
dance. One trainee had to be repartriated home due to illnees.

6.4, Bxrm CowvooaTion

The Iustitute held its Sixth Convocation for awarding the B.Stat., M.Stat. and Ph.D.
degrees on 12 February 1668. Certificatea were also distributed at this function to the trainees
of the International Statistical Education Centre and dipl to the ful candid
in the Statistician’s Diploms and Diploma in Statistical Quality Control, Demography,
Planning and Econometrics and Computer Science. Natlonsl Professor §. N. Bose, F.R.8.,
the Presidont of the Institute, presided. Shri Subimal Dutt, Vice-Chairman of the Institute,
welcomed the guests, Sir Harry Campion, Kt., C.B., C.B.E., the immediate past President
of the International Statistical Inetitute and the former Director, Contral Statistical Office,
London, delivered tho Convocation Address, “Patterns of Development of Economic and
Bocial Statistics.”” Professor P. C. Mshalancbia spoke on the theme : Unity in Diversity.
Dr. C. R. Rao presented the Annual Review of training and ressarch. Professor 8. K. Roy,
the Dean of Studies, proposed the vote of thanks.

Four candidates were awarded the Ph.D. degres, thirtyfive the M.Stat. degreo by
examination, four the M.Stat. degreo by thesis and twentyone the B.Stat. degres. Thres
candiates were awarded tho Diploma in Computer Science, four in Demography, two in Eco-
nomstrics and Planning and seventeen in Statistical Quality Control. Besides these, eight

candidates were awarded Associateship in D tation Research and Training. The
Statistician’s Diploms and Diploma in Punched Card Data Processing were awarded to
three candidates and one candidate respestively.

Certificates wers awarded to thirty students of the Intarnational Statisticsl Educa-
tion Centre.

The complets procsedings of the Sixth Annual Convocation held on 12 February
1868 with texta of spesches are given in Annezurs 4.

A list of papers published and papers sent for publication is given in Annezure 5,

7. Virmovo Sorewrists

A number of distingoished foreign soientists participated in the research, training
and other sciontific activities of the Inatitute during the year. Soms of them came to the
Inatitute on invitation, some came under the different cultural exohange programmes and
apent fairly long periods at the Institute to assist in the regular work, while others came for
short periods and gave lectures and seminars. Moat of them were available for consultations

by research workers and teachers of the Institute.

1. The following acientiste vixited the Institute on invitation and worked for fairly
long periods during the year.

1. Peorzssor Gzomor Axmero¥, Univarsity of Californis, Berkelsy, USA {Arrived
17 August 1967) came to the Inatitute partly on a Fulbright Fellowship and partly on a Ford
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Foundation grant. He is doing research in the Planting Unit, Delhi, on “Macro-sconomies’
and “Project evaluation.” He is also participating in the teaching p of the Insti-
tute in Delhi.

2-4. The following delegation of thres Soviet scientists from the USSR Academy
of Sefences came to the Institute : (i) De. L. B. ALayxv, Senior Research Worker, Institute
of Peoples of Asia, (Arrived 18 January 1068); (ii) Dz. N. E. BrusiLovsky, Vice Director,
“NAUKA” Publishing House, (13 February-8 March 1968); and (iii) Dz. Ouzo K. DREYES,
Director, Oriental Literature Publishing House, (13 February-8 March 1968). They had
important negotiations relating to & joint project in collaboration with the Soviet Academy,
for which they visited the Institute centres in Bombay, Bangslors, Delhi, Madras, and Tri-
vandrum.

5. Sm Harry Cauriox, Kt., C.B., C.B.E., immediate past President, International
Statiatical Institute and former Direotor, Cantral Statistical Organisation, London (7-21
February 1968). He addressed the Sixth Annual Convocation of the Institute on “Patterns
of Development of Economic and Sooial Statistics.”

8. Dg. Vioter Qaxe, University of Cambridge, U.K. (3-17 May 1067). A course
of throe lectures : (i) The use of “Jack-Knife" in the removal af bias (ii} Approximate solutions
of the epidemic model, and (iii) Leucooyte kineties a8 a clue to lsukemia.

7. De. L. L. CavaLLi-s¥oRsd, Insti of Qenetics, University of Pavia, Italy
(1-7 August 1967). Lectures: Statistical problem in the reconstruction of evolutionary
proceases.

8. Prormssor J. L. Doos, Department of Mathematics, University of Ilinois,
USA, and Member, United States National Academy of Sciences, was accompanied by his
wife Dr. (Mrs.) Elsie Field. (17 July-23 August 1967). During his six.week etay in India,
Professor Doob gave an advanced course of 25 Jectures on “Probability and potential theory.”
Dr. Field, an expert in the field of family planning, participated in the symp on family
planning conducted by the Regional Family Planning Training Centre, Government of West
Bengal.

9. Dr. D‘ J. Forney, FR.8,, Department of Statistics, University of Edinburgh,
UK. (27 December 1967-14 January 1068). During his atay in Caloutta, he had discussions
with the heads of science units ond members of the teaching staff. In Delhi, he met the
Primo Minister and the Cabinet Secretary. He prepared a detailed report on the teaching,
research and other activities of the Institute, Leclure : Problems of Selection.

10. De. R. L. Kix, John Curtin School of Medical Research, Australian Natfonal
University (2-156 December 1067). He prepared a veport on some new lives of research in
Human Genetics which could be undertaken at tho Institute. Lecture: Problems of
Human Genetics.

11. Prormsor STEpuEN A. Mamoriy, Harvard University, Cambridge, U.8A.,
(Arrived 12 September 1967) is on a visit to the Institute on & Ford Foundation grant and
is doing research on the “optical ues of irrigntion watar,” He is also participating in the
teaching activities of the Inatitute in Delhi.

12. Dg. (Mzs.) P. Namaxova, Sclentific Collaborator, Institute of Economice,
Bulgarian Acsdemy of Sciences, had come to the Instituts in December 1968, to study the
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techniques of large-scale sample surveys developed ot the Institate and other centres in
Indis. Bhe continued ber stay up to 7 June 1087. During the current year, she gave lectures
on (i) Input-output analysis, and (i) Economic development of Bulgaria in recent times.

13. Dg. T. Owovama, Teuda College, Tokyo (18 January-2 May 1068) came as &
Visiting Professor at the ISEC. He gave & seriee of seminars on ""Time ohanges in flows.”

14. De. P. L. Ropmisox, University College, London (20 July-18 August 1967)
visited the Inatitute for the first time in 1057. Sinca then, she haa been coming periodically
to advise the workers of Geological Studies Unit. During the current year, she paid a short
vigit to help in arranging the field programme for the current year and in planning future
researoh work.

15. Dr. H. L. SmaprRo, Chairman, Department of Anthropology, American Mu.
soum of Natura! History; Member, National Academy of Sciences, USA (12-25 August 1967).
He assessed the progresses of the projeot initiated by him during one of his earlier visits to
study the effect of urbanisation on humen physiology, 88 an indication for increased levels of
tension in the human system. He has suggested further investigations which are being
undertaken by the Anthrolopogical Research Unit of the Institute.

18. Aoapesronax Ivax Sreranov, Institate of Economics, Bulgarian Academy
of Sciences (14 Seplember-29 November 1967). During his two and a half month's etay in
India, he visited the Institute centres in Calcutts, Bangalors, Bombay, Delhi, Madrss and
Trivandrum and held discussions with the staff members on problems relating to

growth, demography, indices of agricultural productivity, ete. Academician Stefanov also
delivered leotures on etatistical, demographic and io topics at the various places he
visited. He conducted lectures and seminars on (i} Sampling practices in Bulgaria, (ii) Main
flows of internal migration in Bulgaris, (iii) General ohargoteristics of the Bulgari

before the Second World War, (iv) Structural changes in the Bulgarian economy after tha
Second World War, (v) Methodological problems of statistics of intarnal migration (vi) Eco-

nomic growth and structural changes in developing countries, (vii) Problems of internal
migration.

17. Prowessor R. L. M. SyxoE, Nobel Laureate, F.R.8., Rowett Research Institute
UK. (20 June-7 July 1067). 'Thia was Dr. Synge's third visit to the Institute. He helped
the Institute to develop research work on plants and soila for inoreasing food production.

18. Mas. Avioe THORNER, Ecole Pratique des Hautes Etudes, Prance, (27 December
196722 January 1968). 8he conducted seminars on “Problems relating to labour force,
census and allied subjeots.”

19. Dg.D.THoRXER, Du'eetm of Studies, Eeole Pratique des Hautes Etudes, France,
(30 July-24 Seplember 1067). discussed of agriculture with the stafi
membera of the Planning Unit. I.eaure (i) Advanced sector in Indian agriculture, (ii) Capi-
talist agrioulture in India : prospeots and obatacl

20. Dn.Tromss E. W Harvard University, Cambridge, USA, who worked
during the year in the Planning Unit (Delhi), had arrived in Indis on 24 September 1966.
He has been teaching economics to trainees and slso doing research on planning models and
input-output analysis. During the current year, he gave a seminar on “Domestio eavings
and foreign exal inta on Indian development.”

18




THIRTY-SIXTH ANNUAL REPORT : 1067-68

II. The following is & list of soientists and scholars who visited the Institute under
different ocultural exchange programmes. A brief desoription of their setivities is given
against eaoh name,

21. Da. V. A. Avmmiaxov, Chief Enginear, Ministry of Precision Instruments,
Bylorussian Soviet Socialist Republio; United Nations expert-on maguetic core memory
devices (3] January-1 August 1967). He advised on the teohniqoes of testing of magnetio
cores and fabrication of core memory planee. An automatio core eorting machine waa
designed under his guidance.

22. Dr. A. L. Bamasov, Institute of Peoples of Asia, USSR Acddemy of Sciences
(Arzived 18 Jonuary 1068). He is an expert in Indian industrial development, and visited
many importent places in India to study industrial locstion in India (Indo-Boviet Cultural
Exchange Progeamme). Leciure: Industeial development of Indis and Russis.

23. Da. Euxra A. Braounva, Senior Scientific Assistant, Institute of World Eco-

nomics and I ional Relations, USSR Acsdemy of Sciencea (§ December 1067-3 January
1068), (Indo-Soviet Cultural Exohange Programme).
24, De,D. M. Cusrsov, Steklov Math ical Institute, USSR Academy of Sciencea

(18 May-28 Oclober 1967). He did scientifio work on Non-Parametric Statistics and gave
loctures at the Seventh Summer Course in Statistics, Bangalore (Indo-Soviet Cultural Ex-
change Programme). Semsnar: Limits of empirical distribution fanctions.

26. Dr. 8. A, Kouzurv, Economic-mathematical Institute, USSR Academy of
Sciences (25 April-28 June 1967). He had discussions with the staff members on economic
snd mathematical problems (Indo-Soviet Cultural Exchange Programme).

28. Dp. T. 8. Poxamazva, Institute of World E ics and International
Reolations, USSR Academy of Sciences (21 November 1067-22 May 1968). She studied the
i ic changes lated with urbanization. For thie purpose, she visited Poona,
Hyderabad and Madras (Indo-Sovist Cultural Exchange Programme). Lecture: Education
in the USSR,

27. De.V.V.8azaxov, Steklov Mathematical Inatitute, USSR Academy of Sciencas
(16 May-—26 Oclober 1987). (Indo.Soviet Cultaral Exchange Programme). Leciures:
(i) Multidimensionsl-central limit theorem (ii) A course of four lectures on probability measures
on topological groups. He also lectured av the Seventh Summer Course in Statistics, Bangs-
lare, and st the 8.Q.C. Unit, Madras.

28-30, Three Soviet acientifio workers of the Peoplea’ Friendship University, Moscow,
namely (i) De. GaLENE0 ZHaNNA GEOROIRVRA (Biological science), (if) Mr. KuonrrENxo
Nxovar Egorovio (Agricultural science), and (iii) M. Fupne ARKaDI FEDOTOVIOR (Eco-
nomical science) arrived in Delhi on 23 January 1968 and in Caleutta on 24 January for
three-months’ training in their respeotive subjeots at the Iustitute. They loft Delhi for
Moscow on 24 April 1068. (Indo-Soviet Cultural'Exchange Programme).

III.  The following scientists paid short visita and gave lectures and/or seminare:

31. De. KrisENA B, ATHREYA, Stanford University, USA (21 June 1987) Lecture :
Limit th for Markov branching p and some claseical Urn sohemes.

32. De. A, P. Basv, University of Wiscanain, UBA (21 Aduguet 1007): Lecture:
BSome rank tests based on censored data.
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83. Dr. R. BrarracmarYA, University of Californis, Berkoley, (28 July 1967)
Lecturs: Berry-Easeen bounds for the multidimensional central limit theorem.

84. Dm. (Miss) Eermen Brobuaw, Librazian and Professor of Medical History,
Washington University, School of Medicine, 8t. Lonis, U8.A.; United Nations axpert on
documentation st the Centrhl Family Planning Institute, Delhi (5 Jonuary 1968). Lecture
(at the DRTC, Bangalore) : Trends in documentation in the United States.

36. Paorzssor W. Baus, Faculty of Economics, Wareaw Uhiversity (26 March-
6 April 1967) Lecturs:  Somo recent trends in Polish economio thought.

38. DnIMGmmmm,UmmmtyofNorththm,USA (4 September 1087)
Lecture: On some combinatorial composition and extension methods,

31. Dp. 8. D. Cmarraerns, Department of Mathematics, Kont State University
Ohlo, USA. (7-8 Seplember 1087): Leclure: Smooth of Bernoulli luti

38. Mm. Vizas Cmrrem, University of Toronto, Canada (21 September 1067)
Eezture : A dynamio programming approach to the demand for money.

39. Ds. J. Dovotas Oarsory, Bell Telophone Laboratories, New Jersey, U.S.A.
(31 March-2 April 1868); accompanied by Mra, Carroll. Lecture : Multi-dimensional scaling,

40. Dr.G. A. Evaxs, Director of Libraries, British Council, India (5 January 1068).
Lecture (at the DRTC., Bangalore) : Contact Libraries.

41. De. DowaLp Frrovsox, School of Library Science, University of California,
U.8.A. (13 January 1968). Lecture : Document retrieval by machine.

42, Prorssor Max Hammrow, Nuffield Professor of Paychiatry, University of
Lesds, UK, accompanied by Mrs. Hamilton (9 -14 August 1067). Leciure: Applying
statistical methods to paychiatry : some problems.

43. De. K. Ismxawa, Faoulty of Enginecring, University of Tokyo, Japan (8-14
December 1087), international expert on quality control, participated in the All-India Con-
ference on Quelity Control, Madras, organised by the Indisn Statistical Institute, He
presented papers of basic impomnce with valuable suggestions for the growth of SOC in
India at & $ group d i ised in Bangalore and Calcutta. He also
had dmumona with the technical staff of the BQC Diviaion.

44, Dz. N. Kacpor, King's College, Cambridge, UK. (6-12 July 1967) He held
useful discussions on issuea relating to planning of e d 3
(1) Some jasues of publio finance relating to eeonomin development, md (i) Growth md
distribution.

45. Dz. P. Krxeoasrn, Royal School of Librarianship, Copenhegen, Denmark
(24 December 1967).  Lecture (at the DRTC., Bangalore); Library education in Denmark.

46. P Epwix Kvg, M hosetts Institute of Teohnology (13 July 1967).
Jecturs :  Planning models and fiacal policy moels.

47. De, Hxrdax Lrgranes, Chief Librarian, Royal Library, Belgium (23 Decem-
ber 1087). Lecture (st the DRTO., Bangalore): Library system.
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48. Dm. L. I. Luxv, Institate of Peoples of Asia, USSR Acsdemy of Solences
(0 March 1868). I & seminar organised by the Planning Division, he disouseed the co-ardl-
nation of Plana of soclalist countries.

49. ProyEsson Arax 8. Maxna, Stanford University, USA (15 April 1067). Lecisre;
A modal of aid requirementa and self reliance for the Indian economy.

50. Mp. FRavk Noxo, Chisf, Quality and Reliability Engineering, Rolls Royos,
Derby, UK. (1-14 December 1067), international expert on quality control, took part In the
All-India Conference on Quality Control, Madras, organised by the Indian Statistical Institute.
Papars of basio importance with valuable suggestions for the growth of 8QC in Indis were

d by him at top t group disousel ised in Bangalars and Caloutts.
Ha also had disoussions with Ihe technical ataff of the SQC Divislon.

51. Proymssor Satokt Nmwourra, Aoyamagakuin University, Tokyo. (4 August
1067) Seminar: The atzucture of ALGOL and natural language.

52. Acapmtonx V. O USSR Academy of Soiences. (26 October 1067)
Lecturs:  Economic development of the USSR during the last 50 years.

63. Proyessor M. L. Pumt, Courant Institnte, New York, USA (8 Seplember
1067). Legturs: Non-parametaio procedures in mulivariate analysis.

84, P D.E.R DEURY, Ohio University, USA (26 August 1968).
Lecture:  Charaoterisation of line graph II.

55. P M A. 8n McGill Univereity, Montreal Canads (27-30
Seplember 1067). Lecture : Distributions on the circle and the sphere,

56. Dm. 8. R. B. Varapman; Courant Institute, New York (31 July 1067). Leciure :
Diffosion procesees.

67. De. E. Wesxs, Faoulty of Agriculture, University of Kiel, West Germany
(9207 Seplember 1967). Lectures : (i) Transf fon of frequency distributions with the
acid of the third moment and its application in path analysis, (ii) Intarpretation of the results
of MANOVA by computer plotting p (i) Seloction of regr in multiple regres-
uion analysis with the aid of the lesst standard deviation of residuals,

58. Dr. Nmxraus Wmrn, Assistent Professor, Computer Scienco Depertment,
Stanford University (20-22 July 1967). Lecfures: (i) Syntactio grammar for algorithm
Ianguages for computers, (i) Compilsr ion and d

IV. The following visitors from abroad came to the Institute duriag the year. The
dats of visit is mentioned within brackets againat each name :

§9. Ma Inwmv G Pr E ist, US Agency for Intarnational
Development, New Delhi (28 March 1068)

60. Mg, Avmxawpes Keseres, Chief, Human Reproduotion Unit. Warld Health
Organisation, Genevs (13 Seplember 1067).

61. Mr. E. L I tional Btatistioal Institute, The Hague (16-18
Avguat 1967),

62. Prormssor Rumwmr MacmENsEN, Depariment of Bociology, University of
Miinster, Pederal Republio of Germany (1315 August 1067).
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63. Mr. Wminx H. MaY, Rescarch Assistant Proféssor, University of Ilinois,
US.A. (11-12 Saplember 1067).

64. Ms. T. B. Mozoaw, Nutrition Division, Food and Agrioultural Organisstion
(24 Jonwary 1068),

65. Dm. E. 0. K. Pucn, Dep of G hy, University of Oxford, UK.
(8 Awguat 1967).

66. Da. Yoxre Smmuya, Profe of B rics, Waseds Uh ity, Japan,
(88 Janxary 1968).

87. Ds. Fauwoors Vax Hoxx, Head of Training Division, Organisation for Eco-
nomio Co-operation and Development (0.E.C.D.) Centre, Paris (16 January 1968).

68. De. M. J. Wxnez, Department of G hy, Angtralian Nations! University

& APAY,

(2229 January 1008); scoompanied by Mre. Weber. Seminar: Locations Theary.

8, ProvmesioNat ExaMimarions

Holding of Professional Examingtions : The following examinations were held during
the year : all the three professional diploma inations —Statistician's Diploma (8D),
Statistical Field Survey Dlplom.a (8FSD), snd Punched (}ud Data Proceseing Diploma
(PCDPD) examinations and all the thres certif Computer's Cartificate
(CC), Statistical Field Survey Certificate, Senior (S8F8-8r.) and the Punched Card Maohins
Operator’s Certificate (PCMOC). The field examinations were held exclusively during the
November session. No candidates were available for the Junior Certificate examination.

The examinations were held in the following centres : Bangalore, Bombay, Caloutta,
Delhi, Giridih, Lucknow and Madras, No examinations were, howsver, held in Bangalore
during the November sesaion, for lack of sufficient response.

The May 1067 session examinations were held during 17 May to 20 May and the
1 November 1067 seagion examinations were held from 8 November to 18 November. The
November exsminations were brought forward by about two weeks, primarily to meet the
noeds of the Indian Statistical Service examineca.

Statistician’s Diploma Ezaminakion : During 1967, 183 candidates registered (99 in
May; 84 in November), compared with 209 (92 in May; 117 in November) in 1068, Twenty-
five candidatea were absent through in 1967 (14 in May; 11 in November), compared with 30
in 1866 (7 in May; 23 in November). Of those who finally appeared, 70 candidates (40 in
May; 30 in November) passed in one or more papers in 1967, compared with 107 candiates
(50 in May; 57 in November) who passed in one or more papers in 1966.

Btatistical Field Survey Diploms Ezamination : The two candidates who registered
also appeared and both passed in one or more papers in November 1067. One undldm
was, however, allowed to submit a dissertation in lieu of the written paper SFSD (IV). He
wag not declared succesaful.

Punched Card Dala Processing Diploma Ezamination : Only one candidate who
nglmdmddauppeuedinuay,qunhﬁedforbot.hthepapmmwhiohhewueummed
In November 1967, two candid d and d for this examination, and both

{23

pmdhtheppmforvhloh&heyh-dmmed.
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C r's Y Ezamination : During 1667, 17 candidates registered (11
in May; 6 in Novemlm-), wmpared with 28 (14 in May; 14 in November) in 1968, One candi-
date failed to appear in any of the papers in 1067 (1 in May; nil in November). Of the candi-
dates who finally appeared, 11 passed in one or more papers in 1967 (6 in May; 5 in November),
compared with 11 who passed in one or more papers in 1086 (6 in May; 6 in November).

Stalistical Field Survey Centifi Senior only : There was only one candidate

for the Senior Certificate Examination, while no candidate registered for the Junior Certi-
ficate Examination, This candidate qualified in both the papers for which ke had registared.

Punched Card Machine Operalor's Certificate Examination: The examination was not
held in May as no candidate had registered. One candidate registered, appeared and passed
in three papers of this examination dun.ng November 1967.

Candidates qualifying for Diplomas and Certificoles : The total number of candidates
who qualified for the award of diplomas and certificates during 1067, having completed the
entire examination during the year, were 10 (3 in May; 7 in November) for the Statistician’s
Diploma, 1 for the Statistical Field Survey Diploma in November, and 3 (I in May; 2
in November) for the Punched Card Data P: ing Diplome Examinati

The following number of ¢andidates qualified on the same basis for the Computer's
Cortificate Examination (2 in May; nil in November); Statiatioal Field Survey Senior Certi-
ficate ination (1 in November). No candidates could appear at Punched Card Maschine
Operators’ Certificate examination and complste all the papers during May and
November 1967.

Auward of Diplomas :  Fourteen diplomas for the professional atatistical exami
(10 Statistician's Diploma, 1 Statistical Field Survey Diploma and 3 Punched Card Data
Processing Diploma) were awarded at the Sixth Convocation of the Indian Statistical Institute
held on 12 February 1968.

The liat of successful candidates under different categories during May and November
1987 fona are given in 4 4.

9. Prawnme Divisiox

The Planning Division in Caleutta and the Planning Unit in Delhi wero placed ad-
ministratively in the Research and Training School (RTS) with effect from 18 Decom.
ber 1067

9.1. Planning Division, Calculdz : The work in the Planning Division, Calcutts,
during the year included resesrch, teaching, seminars, disoussions and some other activities.
Research wos mainly confinet to national income and ellied topics, econometrio studies,
applied economics and other studies, A brief ressarch summary is given seprately.

Eighteen ssminars and lsotures on ecientific topica were organised in the Planning
Division during the year. Among the foreign exports who took part, particulsr mention
may be made of: 1. Professor W. Brus, Faculty of Economics, Warsaw University, 2. Dr.
8. A. Kuzmin, B jo-Math feal Inatil USSR Acadenty of Sciences, 3. Academioian
V. Oboltion, USSR Acad of Bciences, 4. Academician Ivan Stefanov, Institute of Econo-
mics, Bulgarian Academy of Sciences aad 5. Dr. Daniel Thorner, Ecolo Pratique des Hautes
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Edudes, Paris. Courses of Tectures on econometrica and other selooted topica were given by.
the members of the staff.

As in previous years, the Planning Division, Caloutta, shouldored the bulk of the
responsibility of teaching ics and trics in the R h and Tralning School,
and the International Statistical Education Centre. The courses include the B. Stat. and
M. Stat. degree courses, Statistical Officors’ Training Course, the Statistical Courses of the
ISEC and the One-Year Evening Course for Statistioians, The Diviaion shared with the Delhi
Planning Unit the responsibility of thd specialization course in planning and tri
for the second-year M.Stat. students and also of the new diploma couree in planning and eco-
nometrics. Apart from organising lectures and practical lessona for the sbove courses, ar
rangements were made for intensive specialization for the ISEC students and for projeot
work leading to dissartations for studenta of the M.Stat second year and the Diploma Course.
Research eopervision also continued to be an activity of the Division, Besides papers pub-
lished and sent for publication (Annexure 5), twentytwo working pspera and tachnical notes
ware also prepared.

A new series, Studenls Quantilaive Economics, was started recently for publicstion
in & mimeographed form seleoted working papers prepared in the Division, with the ehject
of having & wider ciroulation among research workera and inetitutions,

Soven workers participated in conferences and seminare held during the year. The
Division helped in organising the Seventh Econometric Conference held at the Gokhale
Institute of Politics and Economics, Poona, in November 1967.

A emall Field Unit maintained mainly for methodological enquiries carried tut,
some time back, a survey on employment and attitude to registration in Calcutia.

9.2. Planning and Regional Survey Unit (PRSU), New Delhi :  The fielda of research
covered in Delhi were related to the structure of the Indian economy, planning models and
investment, agriculture, studies on regional development, consumption, etc. A number of
foreign experts who were associated with the ressarch work also took part in teaching and gave
special leotures and seminars. Particular mention may be made of the following :

1. Professor George Akerlof, University of Californis, U.8.4.; 2. Dr. N. Kaldor,
King's College, Cambridge; 3. Professor Stophen A. Marglin, Harvard University, USA,;
4. Dr. M. J. Weber, Department of Geography, Australian National University; and §. Dr.
Thomas E. Weisekopf, Harvard University, U.S.A.

Several articles dealing with the planning experience of other countries and develop-
ment techniques were translated into English from Russian and French. Ten M.Stat. and
Diploms (in Econometrics and Planning) students were under training for a eight-menth
oouras and most of the senior workers and visiting profeasors participated in the teaching.
The teaching programme of the One-year Evening Course in Statistics was conduoted by
the PRSU and 35 students were on training in the ourrent ssssion.

Structure of the Indian Economy, Planning Models and Invesimeni: The sindiss
relating to inter-industries were continued, “A Dynamio Multiseetoral Programming Model
for Indis"" wag formulated and applied to a 37-sector input-output description of the Indian

y. This work ropresenta a further'development of the earlier study, “A Programm.
ing Model for Input Substitution in India" published in the Sankhyd (Seriea B, Decamber
1067).
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Experiments with dynamio multisectoral planning models were conduoted in order
to fuvestigate alternative growth patterns avallable to the economy. A capital!
matrix for India with 150 sectors and 50 capital components from Indls and U8, dsta
has been under proparation,

A project on the estimation of gestetion lags of & in Indian indnstri
was undertaken, Time seriss data on capital formation and grosh cutputs in a large
number of Indian industries are being tapped to tnvestigate the lage between diffetent types
of investments and the erébtlon of ospacity (ABI, BMI, OMI dats are analysed for this
parpose).

Agricultere : A comparative study of the crop-output growth in India and Pakistan
during the period 1051-52 to 1964-65 was carried out and a paper on this subject is under
proparation. The growth experience of the Package Programme districts is baing analysed
and the results will be available shortly.

The work on the response of crops to different plant nutriants has been progressing
mtisfactarily, Experiments were made with different ways of estimating these response
fanotions and the data from farmers’ fislds as well as experimental farms have been utilised’
for this purposs. Economica of fertiliser use has been under study and a paper on “Risk
and Returns in Fertilisar Use" is under preparstion.

A new line of wark in the ares of economis efficiancy of irrigation water was under.
taken during the year. A preliminary survey of technique for estimating the water require-

ments of crops and available data was prepared and is available in the Discussion Paper
"“Water Requirementa of Crops and Efficiency of Irrigation Water in India.”

Bince September 1087, & toam of research workers of the Planning Unit have been
investigating the problem of scheduling the operation of the Bhakra system. A detailed
desaription of this project is avallabls in our working paper No. 28, entitled “Scheduling the
Opecations of the Bhakra System: A Ressarch Prospestus.”

Siudies on Begional Deselopment: A report on “Cement Industry—A cate study
in National and Regional Perspectives, 167" was published in the Bombay Geographical
Magasine, November 1067. Studies on regional patterns and variations in resource struo-
fare are in progress. A mumber of mape relating to important industries and inter-regional
flow of goods were prepared during the oourss of thess studies.

As & part of the stady on the evalnation of agricultaral land-use potential by reglons,
& stody was mads of regional variations in natursl envi t. Distinet regional phyaical
complexes were identified in terms of groups of distriots. A preliminary report on this etudy
waa prepared and ciroulated.

A study on regional ch lation and varistions in cropping pattern i in progress
with a view to elucidate the conospt of core and peripheral areas of major crop-associations on
tho evaluation of crop production potential and the break-up of national targets of production
on 5 regionsl baxis. A working paper was prepared to high-light the approach.

Regional demand projections far various commodities for 1070-71 and 1975.78
under various alternatives woro made and published in the Indicn Eoomomic Journal, 1067,
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Boomomica of Social Services and Employment : The investigations aimed at forecasting
the demand for manp and fqnal requi ta in the my continned. The
sarvey of the fartilizer industry in the country undertaken in this connestion waa completed.
All the msjor nitrogenous fertiliser plants have been coversd. The work was carried out in
oollation with the Perspeotive Planning Division and the London School of Economics. Ths
data obtained from the sarvey, being tabulated at Londan, are expected to be recsived ahortly.
A final report would be written as soon as the tabulated data are received.

Consumption : A good deal of progrees was mads to obtain projection of consump-
tion on par heed basis, in constant rupees of 1060.81 relating to the year 1870-71 and 1975.76,
Bural/Urban Indis. Some reeults of this research were prescnted to the Seventh Econome-
trios Conference, Poons : November 10-12, 1067.

10. NarroNar Saurre SuRvEY

National Sample Survey Project : Thin Division of the Indian Statistical Institute
funotions as the technical wing of the Government of India's Nationsl Sampls Survey
Organisation.

The twenty.second round of the regular Soofo-economis Survey and the Annual
Survey of Industries for the yeara 1065 to 1967 were in operation during the period under
revisw. About eleven diffarent country-wide enquiries were conducted in the soclo-economio
surveys. The special integrated achedule covering all ic aspeots of & household waa
again included in the current year's programme. A new aurvey on farming practices was
started this year. A special scheduls was prepared by copying down selected items from
various sohedules for a quick tabulation.

The activities of the Division covered the following types of work during the year :

(8) the statistical planning of the eurveys including sample designs, concepte and
definitions, methods of collesting primary information, selection of sampls villages and urbsn
blooks, preparation of achedules of the different enquicies, tzaining of field workers and
technical work relating to field enquiries;

{b) prog of statistical proceasing and the laying down of detailed

(0) conduoting the field work in the State of West Bengal and the city of Bombay,
together with experimental hes for the impi t of sample designs and
tachniques; and

(d) the processing of the NSS data and the preparation of the atatistical reports.

The processing and tabulation work covered data collected in the ssventeenth to
twenty-sscond rounds of Soclo-sconomio Surveys, the Annual Survey of Industries, 1062
to 1065, snd the PCS (Livestook).

The tabulation and proceesing work waa earried out in Caloutts (Barenagar), Delhi
and Girldih. The number of schedules scrutinised was s Little more than five lakhs, the
number of cards punched was sbout 48.8 lakha and there were about three-crare cand passages.

The equipment consisted of seventeen tabulator units with neceessry auxliary
maahines, of which eight units were at Caloutta, five at Dalhi and four a4 Giridih.
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The fleld survey of the twentyfirst round (NSS) In Weet Bengal was complated in
June 1067 and that for the twanty.second round which commenced in July 1967 is etill in
progress. The survey for Farm Practices were taken up in Octobar 1067 and the requisits
data have boen calleated from 2/3 of the villages selsoted for erop-outting experiments.

Qut of 34 of the itmenta of the N8S Prog of Work Committes to the
Government of India in respost of end -results, 28 were duly completed within the period under
reviow and the remaining alx are nearing complation.

The work on planning, sample designing and losalootion for the twenty-third ronnd
(NBS) has alroady bean taken up. Tho dmmonu md studies were conducted in thia round,
specially with & view to undertake s large-scale ssmple survey on small-scale manufacturing
enterprises. The time standards obtained on the basia of the twenty-firat round time-record
analysis were used in programuing for the twentythird round. The ssmple aelection for
the Annual Survey of Industeia (ASI), 1066, was completed and the proceseing of the in-
vestigator's time-records for the ASI is in progress.

A joint study by the Indian Statistical Institute and the Registrar General’s Office
waa undertaken in 92 villages of West Bengal to study the response error in birth and
death reporting.

Seminars :  Eight well-attended seminars of general interest were undertaken by the
NS staff members. Two foreign visitora Academician 1. Stefanov and Dr. (Mrs.) P. Neidenova
of Bulgaria delivered lectures on ling practices followed in their country. Some specia.
lised seminara on selection and eetimation problems in sample surveys were held with Shri T.J.
Rso and Shri M. P. Singh aa the main epeakers,

Training : The one-year course in sampling theory and eample survey methods
undertaken last year for three United Nations traineea (two from Burma and one from Ethio-
pia) wes complated druig this period. The training programme in survey techniques was
arranged for research apprentices of the RTS, statistical officers from Government depari-
ments and the trainees of the International Statistical Education Centro (ISEC). A Specis-
lisation course in lare-acale surveys were conducted for the ISEC trainees. Regular classes
on sampling theory ware taken for the B.Stot. course of the RTS.

Some of the senior etaff attended mestings of the advisory committees related to
N8S work and programme, puhclpnwd in regional training conferences and also took part
in all-India trio and agr ! oonf where they read papere.

The technical staff prepared fourteen technical papers, five technical notes and five
working papers.

Thres reporta were printed and twenty draft reporta were submitted to the Govern-
ment of India (Annezure 6).

A list, of papers published and those sent for poblication by staff members is given in
Annezure 6.

1), Arrramsar Drvisiow

During the perlod under review, the psycho- I.Inguhl.io research project was extended
to includs psyoho-phonetics, in partioular, Lio ph and phonologio structure of
langusge. In eddition to providing new aress for the appllublon of statistioal methods,
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stic phonatics and phonologio are important for inveati| the p logy of X

gaung EUsE

and for sciontific speoch rehsbilitation of deaf and hard-of-hearing md:vlduall. To date,
the following work haa bean complated :

(i) The analysia of vowel interrelationships in Sarbo-Croation language, (i) A
phonatio ob isation of the Bengali language; (iii) Recording of infant birth cries a8 the
first atep in tracing the development of the acoustio phonetica of the Bengsli ge, and
{iv) Determination of the atructure of effective meaning in the Bengali language,

Work is underway on atstistical models of the phonologic st of languag
and on the nccoustio phonetica of Bengali aa spoken by adults, To further thia research pro-
gramme, preliminary arrangements have been made for the exchange of research professora
between the Indisn Statistical Institute and appropriste institutions in Yugoslavia. Re-
search has also continued on the following topics roequiring an integration of statistical md
peychological methoda : (i) Theoretical and practical problems in the application of
theory to the construction of paychologi 'wm and educational instions; (if) Chsngu
in paychological attributes as & fuaction of age.

12. Ereoreorics Divistox

The Lustitute has been & pioneer in the field of electronic computers. The Elestro-
nica Division of the Institute had designed and conetructed the first electronic computer in
India in 1953, an account of which was published in the American Review of Scientific Instru-
ments in 1955. The Inatitute also installed the first electronic computer in Indis (British
HEC 2M) in 1956 and the sscond computer in India, the Soviet TRAL, received os a gift from
the USSR through the United Nations in 1959.

In 196}, a scheme was drawn wp in collsboration with the Jadavpur University for
computer development. The ISI-JU Joint Computer Projeet was for building two computers,
the firat in the Jadavpur University and the second in the Indian Statistical Institute. As
s result of this collaboration, a modern solid stato computer woa designed and built in the
Jedavpur University by the joint efforts of the workers of the Inetitute and the University.
This was commiasioned by the Ministor of Education on 2 April 1966,

The ISLJU.1 computer hsa bsen working satisfactorily. An important problem for
the planning of electricity distribution in a power grid sent by the State Electricity Board
was solved estisfactorily. A number of smaller ressarch problems received from scientific
inatitutions were also solved. The remaining work for the project is being comploted accord-
ing to achedule. Two twenty.fest masta and the VHF antenna for the radio data-link
between the Jadovpur University and the Institute have been designed and constructed
in the 18I machine shop,

Mr, V. A Averjanov, Chisf Engineer, Ministry of Precision Instruments,
Bylorussian Soviet Socislist Republie and United Nations expert on magnetic core memory
devioes, worked in the Eleotronica Division for six months, in an advisory capacity.

Reaearch : Both theoretical and experimental ressarch was conducted and among
the different types of ressarch carried out in the Division may be mentioned the following :

A, Theoretical Research : ). Linear Eleotrioal Network Theory; 2. Numerical Ana-
lyxia; 3. Partiols Phyaics,
28
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B. Experimental Reaearch : 1. Pattern and spoken word detection and resognition;
l of hardware for t

P P

2.1

A list of papers published and sent for publication ia given In Annezure 8.

13. DooumznTaTioN RESEARCR AND TRAINIRG CaNTRN (DRTC), BANGALORE

The important features of work done in the Documentation Research and Training
Centre (DRTC) during the year included the following :

i) Teaching Technique in Documentaiion : 'The training of persons in advanced
methods of documentation was continued. The use of a modified Case Study Method for teach-
ing Reforence Sarvice and o useful method for assessing the grasp of the principles and tech-
niques of cataloguing by the studenta, ware succesafully experimented.

i) Promotion of Research in Library Science : The need for, the different kinds of,
the helpful methods adaptable to, and the preparation necessary for, research in Library
science were elaborated. The research done and a list of problema for research on the Strue-
ture and Development of the Universe of Subjects and in Classification were outlined.

Research: The broad lines of reaearch were ag follows :

(i) Universe of Subjects: Its Structure and Developimend: (s) Laws of Library
Science a8 Baais, (b) Denaity of Seminal Contributions, (c) Incidence of Pacets, (d) Kinds
of Bonds between two main subjecta (i) Classification : () Design and Development of
Schedules, (b) Common Property Isolates, (c) Principles of Facet Sequance, (d) Tool Phase,
(i) Cataloguing : (s) Revision of Rules, (b) Class Index Entry.

During the period, the staff contributed 125 articles to the periodicals in Library
Scionce. A lint of articles published and sent for publication s given in Awnezure 5.

Publications : The revision of the book, Calaloguing: Fundamenials and Proce-
dure, by 8. R. Ranganathan, sssisted by G. Bhattacharyya, was completed. The revision
of the book, PAysical Bibliography, by 8. R. Ranganathan, assisted by A. Neelameghan,
was completed.

A book entitled, Free Book Service for All:  An Iniernational Survey, sponsored by
the Mysore Library Association, was edited by S. R. Ranganathan, A. Neclsmeghan, and
A, K. Gupta.

The papers and the proceedings of the DRTC Seminar (5) (1967) were brought out
in & mimeographed volume.

The DRTC continved to collaborate with the Sarade Ranganathan Endowment for
Library Science in the editing and publication of the periodical, Library Science with a slant
{o Documenlation.

Seminars and Leclurea: The Fifth All-Indis DRTC Seminar on Documentation,
held from 15 to 19 December 1967, was insugurated by Shri G. 8. Pathak, Governor
of Mysore. The subjects discuseed were, Classification, Subjeot Heading, and Mansgement of
Reprography Sorvice. Twenty-one papers wers contributed to the seminar by 26 authors,
About & hundred librarians sad documentalista partioipated.

Nine visiting professors from India sud abroad delivered lectures on library sclance
&t the DRTC, during the year.
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Ten papers were presented by the DRTO staff at conforences in Indla and abroad.

Coneultalions : The staff of the DRTC actively collaborated with the Indian Standards
Institetion in the formulation of Sundudu in the field of documentation. The slnmni of
the DRTC consulted the Centrs in tho planning and organisation of the d tati

vices in their institutions. Other hutilntwnl also sought similar guidance from the DRN
Twenty-thres propositions wers discussed at the meetings of the Library Research
Circle held in the DRTO. Twenty weekly colloquis by visiting professors were also
organised.
Library : During the year, the library received 134 books, 144 reportajreprints,
and 34 periodicals,

14, LrarY

The library together with its branches at Giridih, Delhi, Bombay, Madraa and
Bangalore had a collection of 1,18,243 books and bound journals, 26,110 reprints, monographs,
spocialised tachnical reports, and also a large collection of microfilms and photoprints. During
the year, the library added 4,023 volumes and 50 new periodicals, of which 31 periodicals
were on sabacription, 12 on axchange and 7 as gift. The total number of periodicals received

by the library was 2,376. Scientific and teclinical publications in different languages, parti-
cularly Russian and Japanese, wero also received from various agencies on an exchange basis,
The library also subscribed to 29 newspapers for the lipping service. The Workers’

Circulating Library had a collsotion of 22,680 volumes, with the sddition of 847 during
the year.

The personal library, comprising about 4,000 books and ressarch documents, of the
late Professor W, A, Shewhart, U.S.A. generally known as the “Father of Statiatical Quality
Control”, was donated by Mrs. Shewhart, to the Indian Statistical Institute.

During the year, 1,482 documents wete classified and 3,208 documents catalogued.
Whils the number of cards filed in the catologue was 7,397 and that of eelf-list cards filed,
2,182, the cards prepared and lidated numbered 11,283 and 1,328 respectively.

The total memberehip of the library was 1,920 at the end of the year under revisw.
During the period, the library issued out 947 special documents, 34,261 books, 11,069 pario-
dicals and 08 monographa and other resding materials. In inter-library loan transactions
made with 37 local and out-station libraries, the library borrowed, during the period, 76
booka while it lent out 130 books,

The library continued to issue d tation liste and compiled subject bibliogra-
phies and reading lists on different subjeots. The Indez lo Statistical Lileralure and the
Monthly Bulletin jssued by the Library during the period included 2,104 citations and 2,658
entries (books and official reporta taken together) respectively.

During the year, the Photography Unit provided 608 photographa required by the
sclentific departmants of the Institute and prepared 105 lides for lectures. The Reprography
Unit and the Photography Unit together microfilmed 8,136 pages and mede 9,519 pages of
photoprints.

The Translation Unit sttached to the Library provided the research workers of the
Institate with tranelations from foreign languages. During the period, 18 dooumenta were
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translated, of which eix were from French (320 pages), three from German (30 pagea), four
from Japanese (02 pages), five from Ruesian (68 pages) and the subjects covered included
biolagy, mathematice, palseontology, probability theory, eclences of man and statistical
quality control.

8luri J. Saha, Chief Librarian, presonted s paper on “Social Science Regearch Centres
in India" at the International Conf on Comparative R h on Soclal Change and

Regional Disparity within and between Nations, with special reference to Southern Asia,
beld in Delhi.

15. Srarwerroal Quarrry Conteor (8QC)

The SQC Division of the Instituts was established with the principal object of fostar.
ing the growth and development of the use of 8QC and allied technique in industsial and other
eatablishments in the country and to sssist them in organising systematic quality control
to secure quality and quality imp! t in their output of goods and services
a8 well a8 an incorease in production and reduction in costs. The activities of the Division
ware carrled out through its nine operating units located in importunt industrial contres of
the country, viz., Bangalore, Baroda, Bombay, Caloutta, Coimbatore, Delhi, Ernakulam with
sub-unils in Trivandrum and Madras. A special Training gnd Promotional Unit is located
in Celeutta, The work of the SQC unita can broadly be claasified aa follows : (i) promotion,
(ii) training, and (ii) plant service.

Promotional Activities: The technical officers of the Division gave 51 Jectures and
talks to industrisl and mansgement personnel, members of professional bodies and institn-

tions. Besides organising 7 seminars and symposia, they also sp d and atiended 47
seminara and conferénees, jointly with other industrial and profeasional bodies like the National
Productivity Council, Institution of Engi Local Productivity Council and the Textile

Associotion of Indis. Two special seminars on an industrywise baaia were organised on
Quality Conteol in Foundry and in Textiles and a third on the use of Statistical Techniquea
in Production Planning. The technical officers paid 03 promotional visila to plants, carried
out 10 pilot surveys and issued 13 promotional reports. ‘Lhe units also published four techni.
cal papers and prepared hand-onts and special training manuals pertaining to industries like
jute, cotton textiles eto. Thirty technical papers were published snd also prepared for con-
forences by the staff members,

Training : The training of personnel at different levels is the sheet anchor of the
development of SQC in the country and the Indian Statistical Institute has been continu-
ouely engaged in this vital task of training and education. During the period, the units
conducted aix basic courses and five specinl conrses which were sttonded by 215 persons.
The in-plant training courses which have proved their efficiency in stimulating the interest
of plant personuel in the adoption of SQC and which lay the foundation for successful organi-
sation of aystematic quality control in plants were conduoted in several plants on a priority
basls. Twenty.five such courses of different lovels were attended by 536 persons.

In the SQC poat-graduate diplome courss, specially devised to train engineers, teohno-
logiata, ecientists and statistiolans, to o level of professional competency in SQC and conduoted

by the Training and Promotional Unit in Calcutta, 34 students were undergoing training in
the ourrent batoh, of whom 12 were deputed by the defence organisations and threo by the
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publls seotor. The candidates from the earlier courses have now been employed by the in-
dustries as well as the SQC Units.

At the request of the Ministry of Defence, a apscial 10-week course on 8QC, organised
for the senior ataff of the orduance factaries, was attended by 23 officers deputed by the fac-
tories. Special courses ware also conducted in thres ordnance factories.

To mest the persistent demand for larger admissions to the SQC diploma ocourse,
similar diploma courses are being planned in other centros, a8 also recommended by the

Roview Committes. As a preliminary, a specially devised one-year post-graduate Evening
Course in SQC/OR waa started in Madras from 25 March 1088. Thirty candidates, mostly
working engi and technologists were admitted, out of 230 applications received. The

oouurse was epecially devised a9 a part-time evening course to encoursge employed executives
to undertake training. It ia planned to develop this courss into a full-Bedged post-graduate
diploms course. The preliminary work to start s similar part-time avening course in Bombay
was also undertaken.

The unite also imparted on-the.job training to the junior stsff and apprentices.
Ten apprentices of the last yoar's batch completed their training and 14 new apprentices
commenced teaiaing during the period. The field training for 86 students of the SQC diploms
course waa also organised and supervised by the SQC Unita,

The staff participated in training prog) relating to SQC-OR ete, of sister orga-
isations like the Productivity Councils, Inati of M t, Insti of Engineers,
Administrative Staff College, Eydembsd and the Small Indumiu Sarvice Lnstitute etc.

The details of the training courses are given in Annezure 3. The total number of
trainees covered by all these courses is 751.

Pland Service :  During the year, service on a regular membership basis was rendered
to 75 plants. While 20 new plants were taken up for SQC services, the SQC units withdrew
from 16 planta, after assisting them to organise their own SQC cells. The plants serviced
included a variety of industries like textile—cotton and jute, light and heavy engineering,
chemicals and pharmaceuticals, electricals and electronica, automobiles, foundry, iron and
steel, mining and other miscellaneous induatries both in the private and public ssctors.

Over 450 technical reports were submitted to the plants on the projects taken up
in member organisations.

All-India Conference on Quality Conlrol at Madras : The SQC Division organised
the Fourth All-India Confnrence on Quality Control at Madras on 7, 8 and 9 December 1967
Over 500 delegat. g of technical ives, Gov rep
and 8QC pmchuonm from the mduames porticipated. Over 120 technical papers includ-
ing 14 from the SQC units dealing with different upecta of quality control e.g. Operational

Concepts, Trn.uung snd Develoy Organi and Management for Quality Control
eto, wore p d and di d in the confe Speoia! sessions were arranged for small-
scale plants and for quality control in civil construotion. A etrong dation was made
by the conf for the organisation by the Institute of training courses both at the basio

level and the advanced level in SQC on a country-wide basis. Valuable suggestions were
also made for organiaing for quality in-plants.
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An exhibition was organised during the confe to llusteate the use of 8QC tech-
niques for the soonomio control of quality. A souvenir was publiahed on the oceasion by the
Institute and special supplements were issusd by leading nowspapers.

The ESQC journal (Rotterdam) reported that the conf was ised efficient)
and added that “the Indisn 8QC unita are rendering a valuable servics to mdnntry by hdp-
ing firms of ol sizes and in all industriss to establish themealves upon sonnd lines.”

The conference urged that it ehould be held on an annval basis in different parts of
the country, ea it served a very useful purpose in p g quelity i d quality
manufscture through modern scientifio methods

Foreign Bxperta: Dr. K. Ishikawa, Faoulty of Engineering, University of Tokyo,
Japan, and Mr. Frank Nixon, Chief Quality and Relisbility Engineering, Rolla Royce,
UK. international experts on quality control, presented papers and participated in the
Fourth All-India Conference on Quality Control. After the Confarence, the SQC Division
ganised two special top t group discusalons in Bangalore on 11 December 1067
snd in Caleutta on 13 December 1067 in colisboration with the Calcutta Productivity Council.
The experts presented papers of basic importance with valuable suggestions for the growth
of SQC in Indis, and participated actively in all these programmes. They alao held detsiled
discussions with the technical staff in Bangalore and Caleutta.

Liaison with other organisations : As in previous years, the SQC Units worked in close
cooperation with organisations like the Indian Standards Institution, National and Locsl
Productivity Councils, Institutes of Management, Indian Soclety for Quality Conm)l Insti-
tute of Production Engineers, Small Industries Services Institute, Manag i
Operations Research Societies, National Institute for Training in Industrial Engineering,
Universitiea and other Go tal and scientific agencies. The progr of collab
tion included participation in semi fi training prog fbution of
papers, and the organisation of special courses.

Publications : QC News: In order to spread the measage of quality control and to
bring to the notice of the industrial and other personnel the quality control activities in the
country and abroad and o arouse their intereat in the field, the Training and Promotional
Unit insugurated the scheme of issuing & monthly news-letter, QC News, from May 1967,
The news-letter hos been well received and earned the apprecistion of industzial and
technical personnel all over the country. An encoumgmg mult hu been that referencea
and enquiries are being received from 8 ists, technical
journsls, etc., pertaining to the reports in the news-letter. Enqulrles have been received
from the European Organisation for Quality Control and the United States Orgamisation for
Quality Control for publishing extracts from the @C News.

Research: The problem of evolving new approaches, modifying old methoda or
devising new formulae ote. to meet the ohallenge of varied types of problems face the ataff
in their plant work. They are thus engaged in applied research extending the frontier of
knowledge in the subject. The papers published by the staff as & reeult of this work during
the year ia given in Annexure 5.

Advanced Training for Staff: Pour members of the staff went abroad for advanced
training on United Nations and Colombo Plan fallowships.
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18. Fammy Praxwmva Rsmasom Uy

The programme of work undertaken by the Family Planning Research Unit during
the year inoluded survey, action programme development, and spacial research studies.

Survey: The following programme was undertaken : (i) complation of the third
annual resurvey to mensure the changes in fertility behaviour of the Calcutta City Project
Populstion, (i) completion of the household listing work of the sample villages and urban
hlocks in Hooghly Distriot, West Bengal, and (ili) complotion of the Second Heoghly
Fertility Survey.

couples in Caloutta City Project towards the acceptance of oral contraceptives, {ii) A clinic.
based progr on oral contracaptives was started in the Calcutta City Project.

Action Prog Devele : (i) An exhibition was held for motivating target

One paper was published and another sent for publication (Annezure §). Four
papers on family planaing were mimeographed.

17. PUBLIOATIONS

The following were published during the year :

Sankhyd : The Indian Journal of Statistica : Seriea A, Volume 29, Parts 2, 3, 4;
Volume 30, Part 1. Series B, Volume 29, Parts ] to 4.

Indian Statistical Series: Twenty-two books were published in the Series up to
the and of March 1965. The book Surveys and Plans for Rural Induatries by Nihar Chandra
Chakravarti was published during the year. The printing of another book, Studies on Con-
sumer Behaviour :  Vol. 11 by P. C. Mahalanobis, M. Mukherjes, N. 8. Iyengar, A. K. Biswas,
D. K. Bose, H. P. Biswas, R. K. Som, 8. N. Mitra, J. Roy, S. K. Dhar and N. Bhattacharyya
was completed during the year.

The Research and Training School issued 51 technical reports in Mathemotics snd
Statistics, 5 in Physics and 8 in Natural Sciences during the year.

The RTS also issued the following mimeographed publications during the year :

§M-67-1 Dynawic Programming in Markov-Chaina A, Maitra
SM-67-2 Invariance in Testing and Estimation «J. K. Ghoth
$3.67.3 Elementa of Quenes and Inventories «.J. Sethuraman

8M.87-56 Limit Theorema for Empirical Distribution Functi
...D. M. Chibisov
Dr. M. N. Murthy’s book, Sampling Theory and Methods, was published by the
Statistical Publishing Society, Calcutta.

18. Visrrors

Over 300 visitors from India and abroad (from 18 foreign countries and international
organizations) came o the Institute during the year.

18. CoxsrruoTIoN AND MAINTENANOR OF BulLDINGS

The general civil engineering original and maintenance works, (except carpentry
and amithy works) wero entrusted to the Institute Engineer since November 1967. The

H



THIRTY-SIXTH ANNUAL REPORT : 106768

additions and alteration works were in progrees on the ground floor of the main building
at 203 Barrackpore Trunk Road in connection with the instaliation of the Konywell Computer,
by inviting eealed tenders from reputable contractors.

20. Bravonzs

20.1, Mysore Stale Branch: There were 46 membera of different categoriea at the
end of the year. The office-bearers and members of the Executive Committee of the Branch
for 1967-88 wore elected at the fourteenth annuel general body meeting held on 23 June 1867.

Admission Tests and Ezaminations : The selection testa for admission to the M.Stat.
and B.Stat. degres courses and the SQC Diplome Course, eto., were held in Bangalore on
25 June 1967. The professional tions in statistics (Statistician's Diploma and Com.

puter's Certificate ote.) were held in Bangalore during 17-24 May 1067,

The admission teat for the Indian Inatitute of Management, Calcutta, designed by the
Peychometric Unit (RTS) of the Indian Statistical Inatitute, was held in Bangalore on 11
11 February 1968.

Training Course : On the recommendation of the Branch, the One-year Evening
Course in Statistics was inangurated in Bangalore on 19 ber 1967 by 8hri S. Nijalinga-
ppa, Chisf Minister of Mysore. Some members of the Bnmch had besn sasisting in the teach-
ing of the Course and other programmes. In connexion with the training course on statistics
applied to industry, conducted jointly with the Mysore State Productivity Council, certi-
ficates of attendance were distributed to the candidates on 17 February, 1968 by Shri C. 8.
Seshadri, 1.A.8., Director of Statistice, Government of Mysore, who also addressed them.

Seminars : The following three seminars could be fzed flly, with

&

financia] assistance from the head office, to promote quality control techniques in industries :

(i) Over 80 delegates from various industrial, commercial and research organi-
zations in Bangalore participated in & Seminar on Quality Control in Production Planning.

(i) Tho Seminar on Quality Control in Foundry jointly organized with the Indian
Society for Quality Control, Bangalore Branch, and the Institute of Indian Foundrymen,
Bangalore Chapter, atiracted s meny as 100 delegates from Bangalore, Baroda, Bhadravat,
Emakulam, Hydrabsd, Madras, Maduroi and Poons. The seminar was inaugorated by Shri
M. D. Shivananjapps, I.A.8., Chairman, Mysore Iron and Bteel Ltd. Eleven working papers
were discussed in the four technical sessiona,

(ilf) Over 100 delegatea from 35 mills and organizations in Andhra Pradesh, Kerala,
Madraa, Mysore and Maharashira participated in the Seminar on Quality Control in Textiles
organized jointly with the Textile Associstion, Mysore Branch. The seminar was inaugurated
by 8hri Y. N. Gangodhara Setty, President, Mysore Chamber of Commerce. Twelve papers
Wero | d and di d in the four technical teasiona.

Shri K. G. Katwey, Presidont of the Branch, was deputed to attend the Fourth All-
India Conference on Quality Control organized by tho Indian Statistical Institute in Madras
in Docomber 1967.

Visiling Scientists : Along the foreign viaiting scientista who came to the Mysore
Btate Branch and gave lectures, msy be memtioned: 1. Dr, P. Naidenovs, Seientifio

3
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Collaborator, and Aosdemician Ivan Stefanov, economist and statistioian, both from the
Institute of E ios, Bulgarian Academy of Soi and Dr. 0. K. Dreyer, Direotor,
Oriental Literature Pnblhhmg House, UBSR Academy of Selences,

20.2. Bombay Branch : A Council meeting was hield on 22 May 1067. The Comell
aocepted the resignation of 8hri K. A. Antony, Honorary Secretary, who accepted an United
Nations assignment in Zambia, and placed on record ite appreciation of his valuable services.
8hri P. K. Bhaumik Joint Seoretary, was requested to look after the functions of the Honorary
Secretary. The Annual Council Meeting and the General Body meeting were held on 22
and 24 February 1968 respeotively. The office-bearers for 1967.08 were elected.

National Sample Survey : The field work for the twenty-first round was complated
and the twenty-second round started during the peciod. Thirtean investigators worked on
the survey.

Siatistician's Diploma 18.D.) Ezaminalion: The 8.D. Examinations of the Indisn
Statistloal Institute were held a8 usual in May and November 1067. Eleven candidates
appeared in May out of I3 registered, and the seven who registared appeared in November,

Evening Courss: The Evening Course on Btatistical Mothod and Applications
(1966-67) ended in Auguat 1067, Six trainecs appeared for the examinations, but none passed.
In the current batoh, started ln September 1067, 37 candidates applied snd 35 wers called for
interview. The selecti ded 25 candidates, but only 20 joined the courss.

Admisstion Test: An admission test for the Indian Institute of Mansgement was
held on 11 February 1968 at Bombay.

Visiling Scientists : Among the foreign scientists who visited the Bombsy Branch
may be mentioned the following from the USSR Academy of Sciences: Dr. L. B. Alayesv
and Dr. A. L. Batalov, Institute of Peoples of Asia; Dr. N. E. Brusilovaky, Vice Director
“Nauks” Publishing Houss; Dr. O.K. Dreyer, Diroctor, Oriental Literature Publishing House;
and Dr. (Mrs.) T. 8. Pokataova, Institute of World E jca and International Relati

Library : ‘The Branch Library collected 68 volumes and 88 periodicals during the
year. The total colleotion of volumes came to 1,048 and 589 periodicals. Eighty members
were taking advantage of the Library fscilities. The Library continued the intar-library loans.

203. Kerala Branch: The number of members on the rolls ross to 22 from 18
during the year. The Management Committee had five members,

Evening Course : The main activity of the Branch continued to be the conduting
of the One-year Evening Course in Statistics. Of the seven candidates for the final (Part II)
examination of the Course, six passed (three with distinotion) and the ining candidat
pessed in two papers.

Thirteen candidatea out of 20 applicants were selected for admission to the One-year
Evening Course in Statistios (1067-68), but enly 12 joined, Three studenta dropped out from
the Part 1T Course and only 9 continued, Five part.-time teachers conducted the tmnmg

Visiting Scientisls :  Academicion Ivan Stefanov, Inatitute of E: ica, Bul
Academy of Solences, gave two lectures, Among other foreign scientista who vmhd the
Branch msy be mentioned Dr. Z. G. Galenko and Dr, N. E. Kucherenko, both from the
People's Friendship University, Moscow; and Dr, T, 8. Pokataevs, Institute of World
E fos and International Relations, USSR Aosdemy of Seienoes,
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RESEARCH SUMMARY

A brief account is given in thia section of the progress of ressarch in the different
divisions and eactions of the Institute. The liste of acientific and technical papers published
snd submitted for publication are given in 4 8. Refe are albo given in this
section to relsvant papers in Annezure 5,

1. Stamstios

1. A nole on linear programming :

A method for golving the linear programming problem is described. The method is
essentially the ssmo aa the dual simplex technique proposed by C. E. Lembe, excopt that if
posaible, it replaces two basic variables by two non.basic variables at each iteration.
The method will leed to the optimal solution faster than dual-simplex technique itself.
(81) 39/61.

2. Diatribulion of mosl significant digils in certain funclions, whose arguments are random
variables :

It is empirically well established that in large collections of numbers the proportions

P

of entries with the moat significant digit 4 is log,, A:'l

ficant digit has been etudied in the present paper. It hea been proved that when random
numbers or their reciprocals are raised to higher and higher powers, they have log distribution
of most significant digit in the limit. The property is also demonstrated in the limit by the
products of random numbers as the number of terma in the product becomes higher and higher.
The property is not, howsver, demonstrated by higher roots of the random numbers or their
reciprocals in the limit. Actually there is a concentration at some particular digit. It

has been shown that if X has log distribution of the most significant digit, then so does %
and CX, C being msay constant under etronger conditions.. (82) 12/67.

. The property of the most signi-

3. Oplimal spatial allocation of advertising expenditure over M-campaigns -

The problem of allocating a given amount of money for advertising in different cities
during different campaigne is taken and a method to solve the problem ueing Dynamio Pro.
gramming {8 given. Two different models are formulated and the problem is solved in each
cas using functional equation techniguo. In tho firat model, we have N cities, and we want
to do M campaigns on the whole. We are also given how much to spend K-th campaign,
1 € K < M. Our problem ia to find, 'where to do the K-th campaign, 1 { K < 3, such that
the total number of customers of our Brand in all the cities at the end of M campsigns will
be maximized ' Bach time a campaign is undertaken In only one of the cities. In tho second
model, we have N cities, and wo want to do Al campaigna on the whole. We are only given
the total amount of monoy to be spent in all thess Af campaigns. Each time a compaign ia
undertaken in only one of the cities. Now our problem is to find : ‘where to do the K-th
campaign and how muoh to spend during that campaign, 1 K € M — >the total
number of oustomers of our Brand in all the cities at the end of M campaigns will be maxi-
mised 1. (§3) 38/67.
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4. Invarionl sels for lation.p families of

Let (X, a) be the real line with ita Borel sete and 4 s probability measure on (X, a).
Lots(A):p(A+0). [p]=l;;—¢ <8 <o, Aset A is [p)invarisnt ifpa(A) =¢ for all

8. [s]is weakly incomplete if there exiate a [u].invariant set A with 0'< ¢ < 1. Proper-
ties of dominated weakly incomplete familiea [4] and their invariant sets are studied in this

paper. It is proved that if (4] is weakly incomplets, then the Fourier transform ﬁ of 4 vanishes
at an infinite number of pointa. It then follows that weak completenesa () does not imply
ite bounded completeness. A sufficient condition for [4)-invariant sets to form (up to null
sote) a translation invariant tably g d sub- o-field is given. A necessary and suffi-
cient condition is given for |u)-invariant sets to contain & tranalation invariant countably
generated sub- o-field.

Similar problems are considered when X is a locally compnct, second countable,
commutative group.

An spplication of weak ) {s made to answer & question raised by Basu

Pl P

[s]. (S4) 34/67.

6. On some characleriations o] slatislics :

(X}

A statistics T' is a mapping of & space (X, 4) into another measurable
space (Y, B). Corresponding to each family p of probability measures on (X, 4) the statis-
tic T defines a family 2 of probability measures on (¥, B). The classical problem of distri-
bution theory is to find 2 for a given p and 7. In this paper, the authors consider the reverse
problem and try to characterize T given p and 2. Tho general problem is unfortunately too
complicated and the suthors had to restrict themselves to the family of normal messures.
For inatance, if p be a sufficiently large clags of normal measures on the p-dimensional
Euclidean space R and 2 be the class of normal meaaure on R then T'is necessarily linear .
A fow similar problems are also considered. (85) 28/67.

6. Some satistical models of individual performance on semantic differential measures of
affective meaning :

A semantio differentisl ia defined as a sample of k adjectival scales drawn from &
population of X adjectival scales. If a sample of m concepts is drawn from the population
of M concepts, then each concept (j = 1,2, ..., m) can be rated on each of the & scales (i =
1,2, .., k). Anindividual's response on the i-th scale to the j-th concept is denoted by Xy
and the kX m matrix of X, 's givea that individual's performance on the semantic differential
measures of affective meaning. Thres statistical models are proposed for the analysis and
interpretation of the kX m matrix of Xy's. In the firat, the individual's response set is eva-
luated by using the sampling variance of the samplé mean a8 the measure of intra-individual
variability. In the second, the variance-componenta model of the analysis of variance is
ueed to estimate varianee-components due to adjectives (adjectival scales), due to concepts,

and due to reaidual or error. In the third, individual expression of the affective meaning
di is d by obtaini the means and variances of the factor acore estimates,
using previously established ernpi i The modela ore interpreted in terms

of payohologml theory and lustrative data are provided.
88
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7. An approzimalion to the distribulion of a sample lati sfficient when populals
is not normal :

In this paper an approximation to the distribution funotion of X =—- +’ , Where 7
is the snmple comlntion coefficient computed from a ssmple of aize = drawn at mndam from
& bivarh not ily normal, bas besn obtained. This hae been done by
expanding the density function of X in terme of & bets density funtion and Jacobi poly-
nomials. The first four terma of the series have besn worked out in terms of population
oumulents.

Accuraoy of this approximation has been studied numerioally, (87).

8. Two approzimiaions for the distridution of double non-central beta :

Two approximations-based on Leguerre series exparizion and Jucobi series expanrion
havo been obtainied for the distribution function of the random varisble ¥ = ydi(y3+x3)
whore x? and x} are independent noncentrsl x* variables with parsmeters 2y, and 2y, and
degrees of freedom n, and ny respectively. Efficiency of these approximations have been
studied numerically. (88).

9. Some aspecis of discrimination function coefficients :

The means and the covariance matrix of the coefficients in the sample linear diseri-
mination funotion are computed under the normality assumption. The asymptotio distri-
bution of these coefficients is evaluated. A class of hypotheses on the discriminant funetion
coeffioients is posed and the optimality of some of the standard tests is pointed out. The
power functions of some tests are studied from the standpoint of monotonicity property.
In particular, it is shown that the power function of the ‘step-down test' does not have the
usual monotonicity property but it has this property in a ‘weak' sense. (59).

10.  Problems of estimalion for truncaled straia :

1f  stratum is truncated after the eampling unita are selected, the problem is one of
obtaining a valid estimate for the truncated strata. Some.five estimators for the truncated
stratum are suggested in this paper, of which one is unbiased and the remaining four ara
binsed. Expressiona for the estimates of sample variance of two of the five estimators are
given and of thess one is unbissed and the other is conditionslly unbissed. To study the
suitability of different estimators, an empirical study has been underteken with date from
an actunl samplo survey where estimates for aggregates, ratios and ssmple variance of
agigregates estimates for expenditure on items like cereals, milk and products, totl food,
total non-food, total consumer expenditure and population were considered. The relative
difference of each bissed estimate from the unbiased one in respect of aggregate and ratio
of estimate are obtained, The estimates of mean equare error for the biased estimators
aro also given. (810).

11, Identities involving generalised Fibonacei numbera !

Following the definition of Generalised Fibonsacci Number H, given by A, P, Horadant
vis. H,=p, Hy=p+q H,=H,-y+Es-yn > 3. the suthor has derived & numbar of
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idantities involving H,’s. All the relations re given as sums np to n tetme of which some of
them are listed below :

Tarme like £ By 3 Hyey 3 Hyy 5 Hyoyoto.
=1 Tl r=1 fal
. . x

Tarms of the form I Hy, I Hi, I Hy., Hy,ote.
Pa) r=) Ful

Cubic terms like % H3,  H}, iH], Hy,, eto.
=y ful fal
And lsstly sums of the form

%+, (=1 rH, (-1} By et (s1).
1= -0 ]

12. Some resulls on Fibonacci qualernions ;

The n-th Fibonecci Quaternion , is defined by the relation Q, = Fp+iFpi;+5Fnss

+kF 4y where F, stands for the n.th Fibonacei number of the sequencel,1,2, 3, 5,....
o n

It is given by the formula F, = aa%g where @ and b are the roots of the equation

P—z—-1=0.

Defining analogously the n-th Lucas Quaternion T, = In+1Dpe;+ilnsytklnig
where L, is the n-th Lucas number in the scquence 2, 1,3, 4,7, ..., we see that L, = a® b7
whereas above @, b are roots of the same quadratic equation.

In this paper somo of the relations connecting F,, sud L, are presented. Then rela-
tions connecting @,'s to F; and L, are derived, a8 aleo thoso connecting 7'y's to F,, and L,.
Lostly some relations existing between the Q, and 7, are obtained. (812).

13, More identities involving Fibonaccs numbera :

From the definitions of #-th Fibonacci Number F, and the n.th Lucas Number L,
the author has obtained idontities connecting these numbers. Some of them are given below
a8 a sample.

& F, 2 F
E;F’,L= Lona—Ly: Ex F:—: = Dypiy—Ly

a

$Pen_Fo _ Fa §Fen_ Fo _Tun g
wtFyy Py Fuu' | Fy Py Ty

Thon relations of the type

Flta—6Fbn = 4Fhn; Fyin+Fhy = 2t Fros, Flp—Flilg, = 2(—1"F8,
for any positive integer . (S13).
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14. A4 nols on an inegualily for normal distribution :

Lot z = (2, Zg, ..., 7p) be distributed as multivariate normal with zero means and
covariance matrix V(x). Such a law of distribution will be denoted by z~-N(0, V(X).
Dunn's conjecture namely

M Fllal Kei=12 > I Rz <l

was established recently by Khatri, Sidak and Scott by vaing different methods, The purposa
of this note is to generalise this result in tho caso of convex and symmetrio region in z about
the origin, i = 1,2. Then, generalisation of (1) can be given by

@) PIDyx) ) Dyf=)) < PID(x))P(Dy(s).

Some applications of (2) are given with a view to illustrate the use of (2) in simultaneous con-
fidence bounds. (Sl4).

15. Some identities and approzimalions concerning posilive and negative mullinomial
disiributions :

This paper generalises some results which are well.known for positive and negative
binomial distributions. Thus, identities are ing pleto sums of multi-
nomial probabilities with incomplete probability integrals of Dirichlet distributions of first
and second kind. For npproximations to the multinomial distribution by normal distribution
and product of normal and Poisson distributions, correction terma are obtained up to order
0(3). whilo correction terms for the Poisson approximation are given up to order O(nt).
The final section deals with approximations to the c.d.f. of compound multinomial distributions.
(813).

16. Some characierisations of the gamma distribulion :

bgairod : 1

Let X, X,, ..., X, be independent and positive random variates, ¥; = 2 byX,,
jut

®
i=12.., pad ¥, =1 X?". t=p+1,.., % In this paper. the conditions undar
jo1

which the equations E(Y,] Y 4y, ..., Y,) = constant, {= 1,2, ..., p, imply gamma veriates
for X,, X, ..., X, are oxamined. For X,, ..., X, indepencont variates having B(Xj) 0,

J= 12 Fi= DO, i= 1,2 00p and ¥, = 5 byX;, d = pl, ..y m, the equas
=1 =1

tions E(Y;| Y4y, oo Yyo) = conetant, i=1,2, ..., p, imply gamma or conjugate gamma
variates for X, .... X, under the same conditions on the coefficients by's as before. The
proofs require the solution of two types of now functional equations. We have also investi-
gated the form of the distribution functions for the random variates X,, X,, ..., X, under

the conditions E(Yi| ¥psy, ..., ¥,) = constant, i =1,2,... p where Y; =’il bg(X), 1=
L2,..p ¥, =é byX, t =p+1, ..., n, g(z) being a continuous fonetion of z. The general
1
form of tho density function under eome conditions is shown Lo be
°
Jey=exp [ ~a Tty .

where a and § are tha parameters and 6 i8 & constant of integration. ($16).
41
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31, Solutions lo some functional ions and their opplications lo characterisation of
prodability disiribulions :
Threo sota of results are contained in this paper.
The first is on s new matrix product. If A and B are two matrioes of orders pxs
and gxr respectively, and if a,, ..., @y are column veators of 4 and f,, ..., fy are those of

B then the new product A())B is the partitioned matrix

@) Ry i a(R)8)

where (g ) denotes the Kronesker product. Propositions involving the new product of
matrices are stated.
The second is on the solution of funotional equations of two types. One is of the form

£ cli)+ 5 bt = g onsant) = 1,...q

involving a veotor variable ¢ where ¢, are unit vectors of an identity matrix of order p, &

are given column veotors and ys; ¢y are unknown continuous functions. Another is of the
form

o =gui=1. g

involving an unknown function @ of a eingle variable ¢. Conditions under which the un-
known functions in these two types of equationa are polynomials of an assigned degres
are given.

The third, on the characterisation of normal and gamme distributions, extends the
earlier worls of the suthors (Roo, 1967 and Khatri and Rao, 1967). We consider two sets of
functions Ly, ..., L, and M,, ..., M, of independent random variables X;, ..., X, with the
condition E(L;| My, ..., Mp) = g (constant) for i =1,...,q. When L; and M, are linear,
the X have normal distributions. When ; are linear in the reciprocals of the variables
and iy are linear in the variables, the X have gamma or conjugate gamma distributions.
When the X; variables are non-negative, Ly are linear in the variables and A/, are linear in the
logarithme of the variables, tho X; have gamma distributions. These results are proved under
some condition on the compounding coefficients for p > 1 and in the case of p =1 with the
further condition that the X; are identically distributed. (517).

18. Algorithm for mulliple-precision range transformaisons :

Thie paper describea an algorithm for general range transformation of multiple-
preoision (floating point) numbers in & general radix (base). The rules of the algorithm
are derived using error analysis.

Of particular interest in' numerical analysis {particularly in function evaluation)
18 the transformation of a number such that its leading or most significant digit is a unity
with ita next digit zero. For such a tranaformation it is shown that a more economical
algorithm can be devised. This Algorithm I8 justified by waing diopantine analysis. (S18).

2
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19. Variable precision division in signed-digit mumber systems :

Dencribed In this paper is s divide —and—oorrect method far variable precision divi.
slon i gigned digit number systems. The least precisl qui t for the ted div.
sion which will yield a trial quotient estimate within 41 of the true value, is shown to be &
function of the radix and the choloe of maximum allowed digitmagnitudes in the operand
and the quotient. In general, however, for any radix and allowed digit magnitudes, s seg-
monted division consisting of the five leading characters of the ourrent partial remaindar by
the four leading characters of the standardised divisor is ahown to be euffiofent to obtain the
quotisnt estimate within 31 of the true value. The correction required for obtaining the
true quotient is decided aa zaro or plus one (or minus one) according as the magnitade of the
ding inder in the segmented division prooess is & minimum or not respectively,

(§19).

20. Topologies wilh restrickion on the class of all conlintious functions :

1t is shown that topologies such that for sny two continuous mappings into itaelf
with ranges non-disjoint there sxista a point where they take the same value. In particolar,
every continnous functions ia having a fixed point. Finally, attempt has been made to com.
pare maxima) elomenta of the partially ordered space of such topologies. (S20).

2]. Absolule square graphs and line graphs

Consider undirected graphs without multiple edges and loops. A product of two
graphe is defined. Tt is proved that under certain essumptions the product of two graphs
can have at most two conneoted components and then a necessary and mufficient condition
ia obtained for this produet to be conneoted.

Relations between the abeolute aquare graph and line graph are studied. Minimal
struotures whose absolute aquares are complete grephs are oharacterised. (821).

22. On Migher powers of a graph :

If G and H are finite undirected graphs without multiple edges and loopa having the
eame verticea (st loast three) and satisfy the equation @x (G X H) = H, then under the as-
sumption that @ is connected, unless H ia null or complete, @ i8 non-bipartite and H ia &
power of G, (822).

23. On the unique sample, the surveyed ome :

In this paper, the author presenta some of his thoughts on the foundations of sampling
theory as one who hes been intimately iated with application of sampling techniqy
in large scale surveys for the last two decadee and who has been facing difficulties of conveying
convincingly the rea! import of the ssmple survey estimates to intelligent but lay users of
statistical data. The author points out the fallsoy in implicitly uaing the (sampling) standard
error a8 a measure of precision of the obssrved (sample eetimate, illustrating this point with
a number of examples drawn from the ourrent theory. To get over the specific diffioulty of
the asseasment of the precigion of the obearved estimats, the author suggests for this purpose
the posaibility of the uee of the standard deviation of the entire set of estimates obtainable
from all samples which are of almost the same ‘dependability,’ as the observed one. All
thepo estimates are given equal weight irrespective of the fact whether some of these esti-
mates are realizable or not, and when realizabls whether th ponding samplee are elooted

[4]
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with equal or unequal probability. The author concludes the paper by stating that the
difficulties pointed ont in this paper are real and that the solutions offered are given in a heuris-
tio spirit.  ($23).

24, The Indian National Survey: The stralegy for analytical studies—design aspects :

The Indian National Sample Survey (NSS) was started. in 1050 83 a nation-wide
data collection organisation. A multi-agenoy survey organisation with the central govern-
ment, the state g and other organisations participating in its work, the NSS
conducta multi-purposs and multi-subject surveys on a continving basis. Provision of mere
inventory type data is not sdequate for analytical etudies of socio-aconomic varisbles: an
investigation of the canse and effect rolationships exiating among various factora is primarily
needed for that purpose. But in the absence of an appropriste theoretical frame
work, only studies of covaristion between suitably chosen variables can be done.
Such studies may lead to & more or less agreed cause-cffect theory. This study of
covarlational relationshipa has been facilitated through the adoption of & multi-subject inte-
grated survey acheme with the housshold as the ultimate sampling or entry unit for most of
the characteristics even when thege relate directly to other types of units like buildings or
business establishments. A multiplicity of covariational studies are made possible by the
provision of links between different types of units: persons, households, localities and 20 en.
Links are established over time as well. For the past few years, an integrated household
schedulo is being canvassed in the NSS. This schedule while presenting a comprehensive
and over-all picture of the soci ic activities of a housshold has widened the scope of
covariational studies.

The NSS sample consisting of houssholds (about 3 million for some simple items)
selocted from some 25,000 widely acattered localities ie large, both in absolute magnitude and
in relation to cost, mainly because of ite multi-snbjeot nature. Multi-variable stratification
with suitable allocations of this large sample and systematic selection after proper arrange-
ment of units have aided to make the eample sufficiently repressntative of different socio-
cultural and economic milieu and flexible enough for multi-purpose analysie. (524).

28. Some congruences for the elementary divisor functions ;

It Ia proved that

W Sl = (2 ) wieln) (mod )

a
P
where p is any odd prime, pX, g={(p—1)*} A 3 1, & is any non-negative integer,
nfp is Legendve symbol and o,(s) is the sum of the k-th powers of the divisors.of ».

0] Tpieln) = 2%, (n) (mod 2})

where g = 23, A > 1, 5 s 0dd and & {s any non.negative intager.

@ ofn) =0 (mod ), where g=j(p-1}p*%p

is any odd prime, A > 1 and n ia a quadratio non-residue of p. (825).
i“
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26. Some restricled parlition funclions : Congrusnce modulo 5 :

The valuo of thoe reatricted partition function 76rp(n) I8 obtained by counting all
the unrestricted pactitions of n excepting those which contain es & part any number of
the forme 75n or 76+r

Results of the following types are proved
(1) For “almost all” valuea of n
75 %
p(n)= p(n—6) (mod 5}
20 5
(2) For all value of
16
p(n)=0 (mod 5)
30
(3) For all values of &
75 16

76 ki
p(26n)—  p(bn)= — p(26n—B)+ p(6n—8) (med 5). (526).
35 35 10 10
21, Mentilies connecting the Parlition, Divisor and Ramanujan's funclions :

The following identitiea for R jan'a function T(n) are proved.

(1 M3 TR = z: By (mogi(n)+21 . 3¢ 5 . 6915 £ 0*pin —v)
d .

where oy(n) is the su of the k-th powers of the divisors of n, v stands for the pentagonal
numbers, p(n) is the number of unrestricted pactitions of n and ¢,(s) is o specified i.th
degree polynomisl {sign to be attached to +ap(n—0) depends upon the character of v)

(2) M 11T(n) = 6. 7.13, 01y(n) —691L - P{v, nup{n—v)

where P(v, n) is a polynomial in v and n Tdentities for op{n), k = 1,3, 5, 7 and 0 of the
following type are obtained.

04(n) = (1800 ~30d,(v) . n+dy(v)] . p{n —v),
where d,{v) i8 & i-th degree polynomial in v. (527).

28. Dynamic programming approach lo stochastic games with countable slale space :

Tn this paper it is proved that the stochastic game has & value using the results on
dynamic programming due to Blackwell (Di ted dynamic prog ing —Ann. Math.
Stal., 1006). Eesentislly, it has been shown that the stoohastic game has & value if and
only if certain dummy games have value when the atate apaca ia countshle, Measurability
difficulties arise in the uncountable atate apace case. (828).

45
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20. A nole on positive dynamic programming :

We consider in this artols the positive dynamio programming problem with finite
optimal return, state apace 5. Borel, aotion space 4 compact metric, immediate return r
bounded, non-negative, upper semi-continuous function on §x 4 and with the law of notion
¢ satisfying the condition: (s, @u)=> (8, 6,) implies ¢(.4,,8,) coverages weakly to
gl 4,9). It is proved that, for any ¢ > 0, there exists an e-optimal semi-Markov plane
and that the optimal return is a Baire function of the second olass, (529).

30. Du. d dynamic prog ing on compact melric apaces :

In the di ted dynamic programming problem, let the atate space S be a Borel
subset of a Polish space, let the action space A be compact metric; the immediate return
ris a bounded, upper semi.continuous functions on §X 4, and the law of motion gis continuous,
that is, (8,, a,)-> (s, a) implies q(./s,, a,) converges weakly to g(./s, a). Under theso
conditons, it ie proved that there exists an optimal atationary plan, and, moreover, thet
the optimal return is upper semi-continuoua,  (830).

31, A robust property of the OC of binomial and Poisson sampling inspeclion plans :

The paper assumes & prior distribution for quality of lots submitted for acceptance
inspection. For any acceptance plan and & given prior distribution calculate the average
probability of acceptance of a Iot. The definition of equitable quality level (EQL) as given
in this paper ensures that the proportion of lots of quality better than the EQL (as obtained
under the assumed prior distribution) shall be equal to the average probaility of acceptance.
This paper shows that under fairly general conditions on the prior distribution, for binomial
or Poisson plana involving a large sample size n the EQL is approximate given by (c+1)f
(n+1) and (¢+1)/1 respectively, when c i8 the acceptance number. ($31).

32. A new class of g-inverse of square malrices :

Necessary and sufficient conditions are obtained for a matrix A to have & g-inverse
with rows and columns belonging to specified linear manifolds. For a aquare matrix 4, a
g-inverse, with columns belonging to the linear ifold generated by the columns of 4,
is denoted by Az, Such s g-inverss existe if and only if R(A) = R(4%). The following
properties of Ay, are established; (s) A5 = 4(4%~, (b) For any positive integer m, (d5)™
provides a reflexive inversa of A, (o) If z be an eigen vector corresponding to a non-null
eigen value A of A, z is also an elgen vector AR corrcaponding to ita eigen value 1/A. The
converse of this result is also trus, (d) A special choice of (A%)~ = (4% A leads to
.71; = A(A?%),~ A which is unique irrespectivo of the choice of {4%)- and is in fact same a3
the Soroggs-Odell paeudo-inverse (J. SIAM 1966) of 4. When R(4) = R(4?) this indeed
is a much simpler way of calculating the Scrogge-Odell pseudo-inverse compared to the
method indicated by its authors. (832).

33, Simull duction of a pair of quadratic forms :
Glven two quadratio forme @ /2* Az and @ 4/ 2'Bz one of which (ssy Q,) Is p.d.,
it is well known that both are simult ly reducible to forms containing squaro terma

only by a real non-singular transformation snd also by contragrediont transformations. In
this paper, necessary and sufficiont conditions are obtained for other cases as ghown below,
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n.s, condition for reducibility

[ A -
singls contragredient
transformation transformations
arbitary  nand. R(AB})+/ R(B|YAB]) R(AB)+/ R(BAB)
n.nd. nad, always possible always poasible

arbitrary  non-singular AB-? is pemi.simple AB is semi-simple
arbitrary  arbitrary  R(4B|) / R(B|)'AB|) R(4B)+y/ R(BAB)

(A—AB|(B|)AB|)—  ABis semi-simple
—(B|)'4)B| —is semi-simple

For & pair of symmatric matrices A and B of the same order and B n.n.d., the paper
introduces the concept of a proper eigen value and & proper eigen vector of ‘4 with respect to
B'. Such eigen vectors ara shown ta detarmine the required transformation for the simul-
taneous reduction of iated quadratic forms. (933).

34, A labelling-type algorithm for the travelling salesman problem :

A labolling-type algorithm is presentad for solving the travelling-salesman problems.
The algorithm is similar to the labelling (primaldual) algorithm for the transportation probleme
of Ford and Fulkerson in that es soon a8 & feasible solution is obtained for the primal, it is
also optimal. The method starts with the formation of a number of ‘blocks' each of which
is a cyclic or reversible sequence of a subset of integers from (1,2, ..., n). These ‘blocks’
are combined by relessing additional cells, until a single sequence is obtained that atatisfies
sl the roquirementa for it being a feasible solution. The method presented in this paper has
the following propertm (8) It guarantess optimal results. (b) It is applicable to both

tric and asy io with random elementa. (c) It does not use subjective

P

Y

decisions 8o that it can bo completely mechanised. (d) It is general, i.e., not ad hoc to the
specific numerical problem. (o) It is apprecisbly faster than any other method proposed.
(834).

36. Optimal sequencing of multi-alage flow-shop operations :

In this paper a method of obtaining optimal sequencing of & number of items, which
have to be processed through a number of machines, is presented. It is agsumed that the
manufacturing time of an item on a machine is specified (i.6. non-stochastic) and the order
of procesaing is identical for all items. The optimality criterion is the total elapsed time.
The method consists in finding & lower bound on the length of all sequences in which the
positiun of certain items is apecified, proceeding with the one having the least lower bound
until ono sequonce is obtained in which all the items are asaigned a position and whose length
is less than or equal to the lower bound on the length of all other sequences.

The Branch and Bound method considers lower bounds on the length of all ssquences
the firat r positions of which are specified. In this paper we consider bounds on sequences
whose first 7, and/or last r, poaitions are epecified. This coneiderably reduces and the searoh-
ing of the treo and thus reaches the oplimum muoh faster than the ‘Branch and Bound’
algorithm. {835).
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36. Weakly stable families of iransformations :

The notions of weak stability and woak mixing for an arbitrary semigroup ¥ of con
tractions on the Ly-apace L,(Q) of a probability space (Q, B, m) are introduced and studied
in this paper. The Cartesian square semigroup ¥ of ¥ is defined on Ly(fd) where {1 is the
Cartesian square of ). It is proved that ¥ is weakly stabls if and only if ¥ is so and also i
and ouly if B = PX P whero P(P) is the subspace of V_(¥) invariant fanctions in Ly{Q)
(Ly{Q). The case when V is the semigroup generated by the family of isometries which is
induced by a family ¥ of measure-preserving transformations on () is of particulsr interest.
In this case, the abovo results appear a8 generalizations of the ‘mixing theorem’ of ergodic
theory. Further, if the family Y itself is a probability epace, it-induces a Markov transition
function as well a8 a certain ‘skew’ transformation. The weak stability of the latter two are
shown to be equivalent and equivalent to the property that the family ¥ baes the number 1
aaits only eigen value. This property of ¥ is shown to be weaker than the weak stability of
the generated semigroup mentioned above. (836).

37, Invariant measures for families of lransformations :

The existence of an invariant probability measurs for a family of transformations or
transition functions on a compact Hausdorff space ne well as the existence of a finite invariant
equivalent measure for a family of transformations or transition functions on a measure
space are considered in this paper. The main tools used are fixed point theorems and in.
variant means for amenable somi-groups. The existence of a strictly positive invariant
function for a semi.group of positive contractions on Ll-space i8 also considered. The results
obtained generalize most of the known resulta for farilies of tranaformations. (837).

38. Some results on characteristic functions and characlerisations of the normal and Generaliced
Stable Lats :

A variety of resolta are presented in thia paper. Some results are established concern-
ing how the behaviour of a characteristic function (c.f.) in the neighbourhood of the origin
affecta the exi of of the corresponding distribution function {d.f.); it is shown,
inler alia, that if two c.f’s coincide at 8 sequence of points tending to the origin and one of
them corresponds to a d.f. having moments of all orders and uniquely determined by ita mo-
ments, then the two c.f.s coincide.

A now class distribution culled ‘genoralized stable laws' has been introduced and
atudied. Thoorema are proved on the poasible distributions followed by a random variable
X, under the condition that the regression of one linear statistic a; X,. +...+1,X, on another
b, X, +...+5,X, is constant, where X,, ..., X,, are n indopendent obeervations on X. The
results generalizo all the previous results and open up a wide variety of problems, some of
which are solved in the present paper. (S38).

39.  On linear independence in finile projective geomelry :

Let PG({n, s} denote a finite projeotive geometry of » dimensions based on a Gnlois
Fiold 0.F.(s) or order 5. Let G.F.(2) = 0, be a subfield in G.F.(s). Every geometrio point
has s—1 analytic represontations. A set P, of 41 geometric pointa is said to be Reetricted
Linear Analytic (RLA) indopondent with respect to (Sy, @) where S, ia a set of fixed analytio
points one corresponding to each geometrio point of Py, if no linear combination of the analytie
pointa of 8, with coefficients chosen from the sub-field G, vaniahes unless all the coofficienta
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are goro. Taking a set P which Is RLA independent with respeot to (8y, G;) consider all
linear combinations of analytio points §, with coefficients restricted to the sub-fielld. A
geometrio point, for which one of ita associated analytio points lies in this set of Reetricted
linear oombinations will bave (s,—1) anslytio representations in this set. An RLA
independent set P, is said to be Generating if e geometrio point has either zeo or {s,—I)
snalytic points in the set of all Restrioted Linear (RL) combinations of pointa of 8.

Tt is proved that the space A, of geometrio points associated with the analytio pointa
of the set of RL combinations of points of S, is isomorphic to & PG(r, ) if P, is & Generats
ing RLA independent set with reapect to (Sy, @,). A, are points, 4, are called Line
segments. Thess are alao defined to be non-gingular imbedded geometries of dimensions 0
and ] respectively. The imbedded geometry A, obtained by the generating set P, of
BLA independent set (S, ) said to be non-singular if Ay, obtained by the generating
sot Pr_, of RLA independent sat (Sy., G,) ia non-gingular and the geometrio point of Py
which i8 not in P, is not incident to any line generated by pointa of Ar_;, Necessary
conditions for the axistance of non-sigular geometry A, are obtained.

A number of combinaterial properties of Line segmenta are obtained in detail.

Lat A, be & non-singular imbedded finite projective plane of order &, (which could be
generated as indicated above) in & PG(2,8). A line of PG(2, s) is classified a8 an outside
line (it doea not have any points in common with the imbedded plane) or & tangent (it has
exactly one point in common with the imbedded plane) or & secant (it has & line segment of
the imbedded plane in it). Ifs=sf every line is shown to be either & tangent or &
socant. (830).

40. Role of the theory of graphs in operations research :

The article gives an introduction to the theory of graphs mainly stresaing ite appli-
cationa to problems of operations research, Market research and linear programming. After
introduction in Seotion 1 where the generalities on graphs are dealt with, Section 2 contains
a brief historical sketch leading up to modern trends and Bection 3 while introducing basio
definitions also throws light on the role of graph theory in several operations research problems
and related topics. New problems like constructing graph on n vertices with m edges such
that no more than r edgea cross at a non-vertex point and no more than such points appear
on an edge are presented in courss of discusaions on applications, (840).

41. Some theorams of perfect graphs :

Consider a graph @ on vertices represanting code letters and two vertices being joined
if the corresponding letters may be confused at the receiving end. A maximum set of letlers,
10 two of which can be confused jponds o 8 maximum set of independent points called
astable st 8. (|8| =a(@)) of @. A clique is a set of vertices whioh are mutually joined
by edges in G. The minimum number 8(@) of oliques that partition the vertices of G is called
the partition number & of @. If a(4) = 6(4) for every sub-graph A of @ then @ is said to
be a-perfect, otherwise a-imperfest. Imperfeot graphs are ussful in obtaining rioher codes
for n-letter words.

It ia proved that e graph with a(@)= 2 is a-imperfeot if and only if it has complement
of an odd oycle aa a sub-graph.

9



INDIAN STATISTICAL INSTITUTE

A critioal a-imperfeot graph is defined as an a-impeefeot graph mach that deletion of
any vortex leaves on a-parfect graph. An a-imperfect graph always contains a critical
a.imperfect graph. Further a critical a-imperfeot graph with @ > 2 and without triangles
is ahown to bs an odd cyels of length 2a+). The mink degres for compl y graph
ia determined,

A graph which can be impedded in & trisngulated plansr graph is proved to be without
‘double wheels’ or their homeomorphs. (S41).

42, An exlernal problem in graph theory :

We consider the problem of determining the class of all connected graphs, called
extremal graphs, on » vertices with m edges and having & maximum number of articulation
vertices. In Thearem 5.5, we show that any extremal graph with n vertices and m({3 n)
edges consists of a subgraph of one of the following typea with a (poesibly empty) elementry
chain attached at each of its non.articulation vertices,

(1) An elementary chain (which may be s single vertex) separating a complete graph

at one end and a triangle at the other end.

(2) A complete graph with another vertex joined to it by /(3 2) edges.

(3) A graph of type (2) in which any  edges of the complete subgraph are sbeent,

k< (-1

Tn & graph of the firat type, the sum of the length of all fres chains and the chaina
separating the complete graph and the triangle is r—1 where

wfone( 7))

In a graph of the other two types, the sum of the lengths of all fres chaina is .
The only extremal graph when m = n~—1 is the elementery chain with » vertices.
The analogous problem of maximization of articulation edges is also solved. (§42).

43. On the power sequence of a graph
In a connected graph @, the power of & vertex z ia the number of connected compo-

nents resulting when z is removed, The power of 4 graph s the maximum power of & vertex
of the graph.

A necessary and eufficiant condition for py, py, ..., 2, to be the power sequence of &
oonnected graph on n vertices with m edges is found,

The graphs which attain the maximum power smong all connested graphs on »
vertices with m edges are determined. ($43).
44. A iheorem on Hasss diagrama :

Let & be & family of non-empty subsets of a finite set ¥. The Hamse Diagrame of
& ia the graph whose vertices are the different elements of &, an are going from FeF to
e if and only if (1) PC F’ and (2) no F'e& exista such that FC F'C F'.

In this paper, it ia proved thet a necessary and sufficient condition for a finite graph
to be & Haase Disgrom Ia that it has no oircults and is anti-transitive. (S44).
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45. O veclor variables wilh o linsar structure and a characlerization of the multivariate sormal
distribulion :
A vector random variable X is said {o have s linear structure if it can be expreased
88 X = p+AY where 4 is & constant veotor, 4 is s matrix and ¥ is s veotor of independent
deg random varisbles (called | variables). Two w4 Y
ond p+4,7 are said to be equivalent if one can be reduced to the other by auitable scaling
and choice of location of the structural variables.

It is wall known that if X is & multivariate normal variabls then the strnotural
representation ia not unique both with respect to the number of structural variablea and their
coafficienta, The converse of this proposition is proved o characterize & multivariate normsl
distribution, It is shown that if thers exist two structural representations p,+4, ¥ snd
#at+4y Z of X such that no column of 4, is 8 multiple of any column of 4,, then X must
have & multivariate normal distribution.

Conditions under which a steuctural represantation is unique with respect to the
structural coefficionts and the number of variables are inveatigated.

It is shown that non-uniqueness arises dus to some of the structural variables having
a normal diatribution or having a normal component individually or in linear combil

Finally, a theorem is proved regarding the vector random variable aa the sum of two
independent variables X, and X, where X; has 8 unique structure and X, is multivariate
normal. (845).

48. A decomposition theorem for vector variables with a linear structure :

A veotor variablo X is said to have linear structure if it can be written 28 X = A¥
where A i8 o matrix and ¥ is a vector of independent random variables called structural
variables. In earlier papers the conditions uader which a vector random variable admita
different atructural representatione have been studied. It is known, among other results,
that complets non-uniqueness, in some sense, of the linear structure characterizes a multi-
variate norma! variable. In the present paper, we prove a general decomposition theorem
which states that any variable X with o linear structure can be expressed o8 the sum (X, +X,)
of two independent variables X;, X, of which X, is non-normal and has o unique linear struc-
ture, and X, is a multivariate normal variable with a non-unique strncture. (S46).

47 A nole on o previous lemma in theory of least aqures and some further resulls :

Let ¥ be & voctor of random variables such that E(¥) = XB where § is  vector of
unknown parsmeters and I be the covariance matrix of ¥. A linear function L'Y is eald
10 be best linear unbiased estimator (BLUE) of a parametric fonction p'f with respect to
3 if L'RL is s minhoum subject to p’ = L'X. The paper deals with necessary and sufficient
conditions that, for every cstimsble parametrio function or for & given subset, the BLUE
with respect to Z I the samo as the BLUE with respect to = =1 (identity matrix) or samo a8
the BLUE with respect to &} = L, (s given matrix).

Lat Z be s matrix of maximum rank such that X'Z = 0. It is shown that when
3, ia non-singular or rank (X} 2) =rank (X ; T, 2), then a NAS condition for the equality
of BLUE's of all estimablo fonotions for £ and X, is that £, is of the form

5= XEX 5T 2 545,
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'hﬂ(_ﬂ_), are arbitrary. The rep jons of X in other eitnations whers I, ia singular
have also been obtained. (§47).

48. A nole on Generaliced Wallman Compaclifications

A oh ization of the G lizod Wallman Compactifications (G.W.C.) ia given,
which, though seems to be diffioult to handle, yields some interesting reaults. Pertinent
definitions are given. The theorem A compactification X is a G.W.C. of X if and only if X
has o digjunct ring normal base associated to X is proved. Certain compactifications are
shown to be of this type. It is proved that the closed unit sphere in n.dimensional Euclidean
space is a G.W.C. of the open unit aphere. Thi diaproves a conjecture of Njastad, However,
the question a8 to whether evary compactification ia of this type remains unsettled. (S48).

49. On the minimal thick sels of a measure apace :

Let (X, 8, ) bo & measurs space. A sat (CX is called a thick set of (X, 3, 4) if the
4. inner measure of its complement is zero. A thick set A is called & minimal thick set if
no proper Subset of A is a thick set. The following resulta are obtained.

If (X, S, y) sdmita & minimal thick set A, then A is countable and 4 is stomic, &
finite produot of minimal thick sets is & minimal thiok set. Some topological lemmas are
proved. If X is a complete, soparable metrio apace without isolated points, 8, the ¢ field
gonerated by open subsets of X, the following conditions are equivalent.

(1) (X, 8, p)is non-atomio.

(2) (X, 8, s) admits a thick set whose complement ia also a thick set.

(3) (X, 8, p) asdmits a decreasing sequence of thick sets tending to the empty set.

Some examples are given. (549).

60. The fourth power of a lree:

In this paper, we obtain a necessary and sufficient condition for a graph to be the
fourth power of a tree by providing an algorithm for determining a tres that is the fourth
root of any graph known to be tho fourth power of some tree. The method utilizes a result
of F. Harary and 1. C. Ross for determining all the cliques in & given graph, where a cliqus is
& maximal complete subgraph with at least fivo vertices, In goneral, the tres fourth root of
» graph is not unique. All grapha which have exactly one tree fourth root are characterized.
Some results in the general caso are also obtained. Finally, the algorithm is illustrated by sn

example. (S60).

51. A note onm P8 sampling slrategies :

The problem of minimisation of the expected variance of the Horvitz-Thompson
[Jour. Amer. Slad. Assn., 47 (1962) 663-885) estimator under & general super-population
model leads to the question of ohoice betwoen variona 7P strategies and a comparison between
these etrategies s made in this paper. (S61).

62. On a variance of the ratio eslimalor

In en eatlier paper [Rao, T. J. (Meiriks, 10(1086) 89-91)), an exact expression
for the variance of the ratio estimator under the Midzuno-Sen sampling echeme was obtained
and here we study some of the interesting properties of the coefficients involved in this ex-
pression whioh depond on the auxiliary information, Use of thess coefficients is made of in
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finding out an exaot expression for the Mean Square Error and the Bias of o general ratio
ostimator. (862).

53. On oplimal routing problems-directed wedworks :

A number of problems involving the ahortest path throngh a net-work, both in deter-
ministio aud stochastio cases have besn solved. Some problsms of finding the shortest path
under various constraints have also been discussed and solved. In the present note, we
intend to disouse the following problem :

“‘Bupposs that the route from § to j is unidirectional i.e. 6 movement from i to j is
posaible but not from j toi. What will be the effect of auch a restriction on the total
distance to be traversed from . glvan orlgm to 8 known destination 1" This ia

quivalent to studyiag p ing ibls opersti (863).

54. A comparison of Bellman's and Howard's techniquer in solving shoriest roule problems :

A number of methoda exist for solving optimal routing problems. The functional
equation techniqua has been used by Bellman, Freimer. Howard's method is based on the
analysis of finite Markov chains. In this nots, a comparative atudy of the two methods is
mede. The same problem (in the deterministic case) has been solved by both methods.
From this, we can compare the two methods for their relative merits and domerits. A work
on similar lines oan be done for the stochastio case. (854).

56. A dymanic prog ing of job assig problems :

Some solutions have appeared for the job assig: problem by linear programming
and ﬂows network techniques. The aim of the present paper i8 to solve the problem by the
functi tion technique of dynamic programming. The problem in general, is: 'How
to assign tha given men to given |obs 80 88 to obtain the maximum profit ! We also consider
the case when men (m) are leas than the jobs (n) and the ratio nfim is an inleger. Further,
it is assumed that one men can do some joba better than the other, 80 it will be profitable
to absorb him in a set of jobs he likes. (S55).

56. Eeonomical pseudo-division processes for oblaining square roof, loyarithm and arclan :

Modifications of certain digit by digit methods, carlier suggested by Meggitt, for

luation of el tary funotions like square root, log and certain are described. These

methods resemble repsated subtraction division (and hence mey be called pseudo-qumber
of sigaificant digits obtained from the most significant end of the pseudo-quotient.

In the methods described here we have introduced certain restrictions on the pseudo-
partial remainders thereby restricting the pseudo-quotient to assume a form closs to the
minimel representation in the given radix of choice.

These methods will be of interest for both signed-digit and conventional variable
word length computers for softwars and hardware fmpl tiona. ~ (56).

57. Blopping time of a rank-order sequential probability vatio teat based on Lehmann
allernatives—II :

It s proved that the rank-order sequentia! probability ratio test based on Lehmann
altornatives terminates with probability one under any continuous parent distribution,
Furthermore, the moment generating funotion of the sample size required exists, This closes
the gap oncountered in the previous work with the abovs title by 1. R. Savage and the author.
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The present proof uses the standard ideas on the subject due to Wald. It {s noteworthy
that this is the second non-trivial sequential test whoss ination behaviour is known
under all parent distributions. (857).

58. On o class of exiremal graphe :

Lot @(n, k) be the olass of undirected graphs without multiple edges and loops auch
such that the cosfficient of external stability is greater then or equal to k(»1). The problem
i8 to determine the maximum number of edges my(n, k), o graph in G{n, k) can have, When
k> 1, it is shown that my(n, k) = (n—k)n—k+2)2 when n—k is even and = (n—F)
(n—k++2)—1/2 when n—¥ is odd.

An attempt is made to characterize the graphe with maximum number of edges
{called extremal graphe). It ia shown that the extromal graphs contain k—2 isolated verticea
and a subgraph C on n—k-+2 vertices where (1)! every vertex of € has degree n—Fk when
n—Fk i3 evon and (2) ovary vertex of C haa degree n—k except one vertex which has degree
n—k~1 when n—k is odd. (S68).

69. Normal operalors on qualernionsc Hilbert spaces :

A noat and powerful technique of handling normal operators on quaternionie Hil-
bert space is developed and exploited to yiald not only the complete structure theory of the
individual normal operator but also an understanding of the structare of one-parameter
unitary groups and weakly closed abelian self-adjoint algobras of operators.

1t ia shown that every normal operator 4 on a quaternionic Hilbert space can be
completely described in terms of a ‘spectral system' canonically asociated to 4 to A and
that a complete set of unitary invarianta for normal op is given by a multiplicity func-
tion based on finite non-negative measures with compact support contained in the upper-half
of the complex plane. Two interesting theoreme are doduced : (i) Every normal operator on
a quaternionic Hilbert space is unitarily equivalent to ita adjoint. (i) If 4 is hermitian and
B commutes with every operator commuting with 4 then B is hermitian. The notion of a
function of a normal operator is introduced and analoguea of well-known theorems in the com.
plex case obtained. On a saparable quaternionic Hilbert space if A is normal then B is
o function of 4 if and only if B commutes with every operator commuting with 4; the set of
all functions of A coincides with-the smalleat ¥'*.algebras containing A.

An analogue of Stone's theorem on weakly continuous one-parameter unitary groups
on quatarnionio Hilbert spaces is proved; every one such can be expressed as an integral of
‘simple’ such groups.

Finally, commutative W-slgebras are considered and s complote set of unitary
invariants obtained for them. It is deduced that on a separabls quanternionio Hilbert space
any commuting family of normal op can be expreesed as functions of a single norml
operatot and that the Double Commutant Theorem is valid for commutative W*.algebrs
on qusternionic Hilbert spaces. (859).

II. ANTHROPOMETRY

80. Association behween Diabeles and Dermaloglyphics :

The exaot nature of relationship between Disbetes Maellitus and Dermatoglyphica
has been discussed, Tho patients are compared against the healthy aiblinga from the same
familiss, who are not affected wittt Disbetes. An Inareass of Radial loop is noticed in the
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1V and V digita of both handa of the pationts, whila in the controls these are lacking, (4

= 6.76; P = 0.05). High pregusnoy of distal sxial triradii (1*) and pattorns (loops) in IT

and IIT inter-digital areas in palma of the disbetio patients is noticed (2§ = 20.81; P = 0.01).

Puttarns on the hypothener and thenar aress per person show aignificant differences (zf =

26.85; P =0.001). No conclusion could be offered as to the factors which might influence

putem formation in Diabstic patienta. This could only teke place before the formation of
toglyphics was lished in the early months of foetal life. (S60).

6l. Hairy Pinnae i» Indian Populations :

The incicence of hairy pinnae and the probable age of onset were studied from the
wo upper coate groups of West Bengal. Frequencies inorease siguificantly with age. The
over-all mean of hairy pinnae in the Indian population has been calculated as 16.8%. The
all-Brahmnis and all-Kayasthas do not differ significantly. Zomel rearrangements show
significant differences between the zones. The inter-relationships among hairy pinnas, age,
bairy tragus, chest hair and head hair are also disonssed. Out of ten comparisons, three
turned out to be highly significant and four were significant. In addition to the population
study, an attempt has also been made to estimate tho affected and expected, if y-linked of
the relatives of propositi by age. The data completely agres with the theory of y.linkage.
(8 61).

62. Consanguinity in India :

The various endogamous groups of India are no doubt isolates, but most of them are
made up of several thousands of people. In moat of the endogamous groups, the cause for
the very high rate of inbreeding is not the lack of choice of putaars asin the Jewish communny
In Indis, endogamy is to be clearly distinguished from i di The of
inbreeding for autosomal genea (F) in the north varies from .001- 010 while in the rural areas
of the south the range of variation is betwoen .005-.032. The excess value for the sex-linked
genes being contributed entirely by the matrilateral type. There exists a ponitive correlation
betwsen consanguinity, literacy and the rural background. Effect of inbreeding on morbi-
dity and mortality show that these are i d in the offspringa of gui marriages
a8 compared to those of unrelated parents. (S 62).

63. On some social-historical faclors affecting somatic afinities of Bengal Brahming :

Of many outstanding features of the caste system in India, modo of marriage within
it is 8 orucial issue in determining a complex pattern of mating as to marrying in the same
caste ond not marrying certain kin or other though of the same caste. Endogamy has his-
torically been doveloped as  regulating device to eafeguard biological (physical) and social
distinctions of the social groups constituting Hindu society. Within the Brahmanic system
of Hindu society, matrimonial alliances cannot act efficiently if ‘social area of choice of patterns
in morriage’ remains undefined. As such, inter-casts oa well as intra-caste relationahips
have a significant role to play in d ing auch ‘social area’. In a atidy (1960) on race
elements in united Bengal, different social groups residing in specific geographical habitat
had been atressed and 'regional difforences within a social group, that is, between individuals
adopting the same caste tribal or religious name (labal) but living in different areas’ have
boon pointed out. Specifically, this has beon stated ‘a term like Bralmina of Bongal' has
%o b used with some caution; and when an investigator measures a samplo of Brahmins, it
is necessary to specify the localities to whioh the individuals belong (Mahalanobis ; 1068). In
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this paper, to understand social genssis of a very important endogamons group of India,
namely, the Brahmina attempt has been made to outline the historical evolution of the said
group and aimult ly, aignif of such evolution and sub t dispersions of the
constituent membera of tha u.\d group within India has been dhouned from sociological and

th <eal atandooint. Anth ically, It has bean ostablished that ‘the Bengal
Buhmuu resemble le other oastes fu more alurly than they (the Brahmins) resemble
oastea from outside Bengal' and again, ‘the Bengal Brahmina stand out prominently ss the
only casta in Bengal which show definite evidence of resemblance with ‘upper castes’
outside Bengal'. Several historioal-social facts have been discussed in the paper to show
how and in what context the Bengal Brahmins acquired such resembling physical affinity
with other gocial groups living within and without Bengal. Anthropometrio data so far avail-
able on the Bengsl Brahmins have been supplomented in the paper for resdy refarence.
(8 83).

64. Pamdy organisation in rural Bengal (1946.47):

Tha pattern of disteibution of family structures has been stadied on the basia of family
data collected from severa! villages of undivided Bengal i940.47).  Proportional occurrences
of different types of households and family organizations in peasant society of West and East
Bengal have been eapecially analysed for a comparative study. (1) Single members of either
sex living without sny other kins ocourred distinetly more in the villages of Weat Bengal,
(2) Simpls families without any complex constituents were organized significantly in lesser
atrength in rura) Weat Bengal, but simple families (with complex-constituents were found com-
patatively wore in Weet Bengal villages, (3) Joint families without complex-constituenta
wers formed significantly more in villages of East Bengal, but joint families with complex-
oonstituents occurred comparatively more in West Bengal villages. The ealient features
of family organizations in West and East Bengel prior to partition are thus exposed to high-
light the forms of family organizations in undivided Bengal. (S 64).

UI. Biomeray

85. Age-reloled trends of the amylase, glycoprotein, lipoprolein and serum protein in
human blood :

An enzyme, amylase; s carbohydr ntaining protein, glycoprotein; and the pri-
mary lipid-carrying protein, lipoprotein, present in human blood have been mvenu@nted
simultaneovsly with the ssrum proteins, which provide the ref soale for electrop

mobility. All four proteins have been evaluated for 317 adult males and 97 females by agar
electrophoresia. The protein components identified el etically are : amylass, alpha,
beta-1, bets-2, end gamma; glycoprotein, alpha, bets, and gamma; lipoprotein, alpha and
bete; and setum proteins, allumin and slpha-l, alphs-2, beta-1, bets-2 and gamme globulin,
Significant age-related trends were observed for : alpha-1 and gamma serum globulin, bets
lipoprotein, and gamma amylase. In sddition to providing normative data for medical
disgnosia in India, the following results are new : absence of significant effecta due to age on
gamma smylage, and due to weight on alphe and gamma amylass; and identification of four
electrophoretio components in human sorum amylase. Stratified random sampling was
amployed to select the samples of aubjeots, and effecta of age, height and weight were examined
by multiple regression analysis. (8 66).
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IV. Cror Somxom

60, Stotislical analyeis of bilaleral symmelry in plant organs :

An atiempt is made to understand tho lawe operating on the bilateral symmetry
expressed by cortain organs of ssveral plant specles and the relationship betwean
the sabstructares.

Data on the floral asymmetry in soveral apecies of the families Malvacese and Bom-
bacaceas, screwing atoms of Euphorbia antiquorum and E. nerrifolia, foliar apiral of Linum
ailatissimum, the ways of rolling up of the leaf laminas in Cordyline rubra and Pothos scandens,
end the arrangement of the perianth ecgments of plam fruits are presonted. Using the theory
of graphs, all possible struotures in those plant organg and their-statiatical diatributions under
the null hypotbesis are obtained, on the basis of which statistical testa are performed.

The possible structures of Euphorbia neriifolia with 5 buda per node correspond
to teatricted random graphs on § vertices. Tho values on the null hypothesis for the two kinds
of off-shoots per node is 72.63 which is aignificant. Therefore, not all structures are equally
likely for this species. The possiblo arrangementa of the six perianth segments of o palm
fruit givo rise to the reatricted random graphs on six vertices. The y, value computed
{sumamred over all patterns) is 510.39 whick ia quite significant etatistically. Hence it is
obvious that in the course of evolution of the arrangomont of the periantha of palm fruits,
oertain structures are preferred by Nature over the others. (S. 66).

67. Two coses of ulbil-bearing Borassus flabellifer Linm. :

Of the two bulbil-baaring Borassus flabellifer palms reported hera,the one from West
Bengal has five aimple bulbil-shoots instead of the usual spadices, Only five of the flower-
bunches produced during the firat year of flowering in 1966 revraed into bulbils whilo the rest
emergod the same year and those of the two succeeding sessons developed into only fruit-
bunches. Tho bulbils of thia palm are lean and lanky, and the many spathes that make &
bulbil show & gradual transformation into palmate leaves. A further peculiarity noticed
here was that one of the bulbils bore a torminal spadix with four apikes, each bearing & fow
young female flowers.

The second palm growing in the Andhra Pradesh develops mumerous stout and
compact bulbil-shoots at its leaf axils. Many of these shoots produce secondary and tertiary
branches beset with palmate leaves, Thus, the intermediary stages of the transformation
of a 8pathe into a pinnate leaf are wanting in this case. While the three bulbils of the former
palm continue to grow in its crown during the past three years, those of the latter wither
away whon their subtending leaveadry and drop off. Howover, thesa bulbila remain sttached
to the crown for much longer perioda than if thoy hed developed into flower bunches. Theze
two rare palms ssem ideal for effocting clonal propagation even though nanae of the bulbila
produce aerial roots. (S 67).

68. Variation in the Spike-number of star grass (Deciyloctenium aegyplicum Linn. Beanov) :

The inflorescence of the . tar graes (Dectylocienium aegyplicum), s fodder grass, flower.
ing from August to Decorabor in Calontts is composed of short unbranched epikes ranging from
two to ten, all of which starting almost from tho terminal nodo of the peduncle. The number
of spikes por inflorescence varies significantly between shoota, and with time. Four spikes
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per infloreacence is the most frequent The p ge of infl bearing
four apikea maintains itaelf more or less uniformly throughout, while that of infl h

ing five apikes drops with time after an initial rise in September. The mean length of spikes
per inflorescencs is the maximum for the five-spiked infloreacence followed by that of the
six-gpiked ones. When the mean lengthe of spikes (per inflorescence) were compared for
November and December, ¢ was observed that the spikes got shorter in Decsmber. (§ 68).

V. DxMooRAPEY

69. A broad vietw of the social class mortality paltern in Caleulta City

Various mortality indices for the different social clasees in the oity have been worked
out to assess the mortality differential in them. The factors responsible for such differentiala
bave been examined. The death rate in the lower social class wan found to be about two and
o half times higher than that in the higher olass. (S 69).

70. A sizieen-year trend of the regional morlality in India, 1047-63, Bombay Cily.

The study is based on mortality data obtained from the municipal corporation of
Bombay City. Trenda in general, age apecifio and infant mortality, have been exsmined.
(S 70).

7). Demographic data—an imperative need for the welfare of the iribal population in India :

The paper deals with tribal demography in West Bengal. An investigation was
carried out among the Totos of Jalpaiguri district in West Benga! to examine, among other
things, the general view held by a section of the social scientists that some of the tribal popu-
lations are declining. The etudy revealed that though the rate of growth of the Totos had
declined in the past, it had ahown a sharp rise since 1951. A further rise in the growth rate
is, however, expected with the fall in mortality. Also it was seen that the Totos have high
fertility (§ 71).

12, A sizieen-year trend of the regional mortalily in India, 1947.63 : Madras City :

The study is based on mortality data obtained from the municipal corporation of
MadrasCity. Trends in general, age specific and infant mortality, have been examined. (S 72).

73. Trend in urbanisalion in India and projection for the fulure :

The rapid growth of population is largely from a rural influx, affected by such factors
a8 economic opportunity, income differential, changes in social organisation, agricultural
presaure on land eto. The urban population increase has greatly outatripped the general
populations increase.

The tahles presented show that since 1021 urbanisation haes steadily i d in 1951
but in the last decade there was a lull.

The tables show that s notable feature of urbanisation has been the inarease in city
populations, The number of small towne has actually deorsased, and more cities have arisen.
1f we call a town with a popalation of one lakh or more aa a city, it can be seen that the city
population in 1981 formed 44.4 % of the urban population in India and about 8 p.o. of the
total population. During 1051-81, 75 %, of the total inorease in the urban population
ocourred in the oities.
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If one assumes that the urban population will continue to increase as it has in the last
four decades and that the lull during 1051-61 was temporary, it can be caloulated that in 1988
the urban population will be sbout 32 % of the total population of Indis. This figure be-
comes 19.27 % if one sasumes that the forces that produced the 1951-61 lull will continue
to operats. Asumptions based on & growth but intermediate between the two extremes
above give us & projected urban population that will form 24 % of the totsl population of
the country. (8 78).

4. Edtimation of nel inflation in Weal Bengal Census 1041 by sez and age groupe :

The West Bengal Consus figures for 1041 being distorted by over-statement of their
numbers by major communities of the State, the true age distribution hes been estimated,
and by comparison with the distorted age distribution, the net inflationa by sex and age groups
have been calculated and applied to obtain the correct population figures in 1041. (5 74).

6. Some features of the growih, distribuion and pressure of population in West Bengal :

There haa been considerablo inter-distriot variation in the rate of growth of population
due to differentials in the rates of natural increase and migration. General drop in mortality
and influx of population account for the unprecedented rise in the population during 1951.60.
The growth of population in the distriots classified on a functional bagis has been examined
(8 76).

78. Some aapects of post-census and post-surcey checks :

Soma techniques used for assessing the errora in census and sample survey data through
check-surveys are briefly discussed. A description of ‘coverage’ and ‘content’ errors s given
and the techniquea of ing non-sampling errors covered in this note are the following :
sample check, unitary check, aggregate check, external record check, and the use of
statistical quality control techniques. The questions of quality of check survey and the
sample size required are also considered in this paper. (8 76).

1. Some aspecis of use of sampling methods in demographic censuses and survey :

In this paper, the scope and applications of sampling methods in demographic cen-
suses and surveys have been discussed. After giving an account of the types of demographic
data req the uses of sampling in population censuses, vital statistice registration

snd demographic surveys have been described. This hes besn followed by a detailed discue-
aion on planning of demographio surveys with emphasis on choice of eampling design, proces-
sing of data end control of non-sampling errors. (8 77).

18. Eslimating the paromeiric function of a finite population :

In this paper a unified approach has besn made to the problem of estimating a general
parametrio function (gpf). This gpf includes all parameters expressible as suma of single-
valued set-functions defined over a olass of eets of units belonging to the finite population.

At first, the non-existence of a uniformly minimum variance esti of the gpfis established
in the class of linear unbiased estimators, and then this result is extended to the entire class
of unbiased esti by providing a genersl admiesible estimator for this olass. Some

well.known estimators of the population total and the variance of the Horvitz-Thompeon
eatimator havo been shown to be special cases of the general estimator. Admiasibility of thia
general estimator is also established in the class of linear estimators, relaxing the unbiasednesa
condition. (8 78).
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M. Gomparison of some ratio ci:rm product estimators <
In this paper ¢wo estimators which utilise i ion on two suppl 'y variables
¥y and g, are suggested for estimating the ratio R(= Y,IY,) of the population means of the
variavles y, aod y;. Thesa estimators are given by

Iluv?’ y, lndB=w1l wy (B
( ( ' ( ) i (y')

whero ¢ = §/g, ia the uaual mﬁo egtimator of R, § is the usnal unbiased estimator of ¥;
(§=0,1,2,3), &, and a, are some constanta to be suitably chosen and w, and 1, aro weighta
mch that w,+w, = 1. The exact optimum values of a, and a, being quite complicated,
their approximate values have been suggested for uss in practice. These estimators are com-
pared with the usual ratio estimator r and anothor estimator suggested earlier by the author
(Sankhyd, 1985, 27, 321-28). An empirical etudy ie also included for illustration. It is
pointed out that similar esti can be obtained for estimating the product P = ¥, ¥,
and also for estimating the population mean ¥, itself if ¥, is known. (8 78).

VI. DoOUMBNTATION AND LimrurY Samence
80. Principle of unity of idea in a calalogue code :

The helpfulness of distinguishing between work in the idea plane and in the verbal
plane is stated. After listing the structural elements in a catalogue code, the rule-level,
the chapter-level, and the part-level of the Principle of Unity, the rule-level, the chapter-
level, and the part-leval of the Principle of Unity of Idea are examined end tho qualities
nocessary in tho idea plane and in the verbal plane are listed. In the light of these principles,
a comparative study of Rule 58 of ALA 1808 and the corresponding rules of thie other codes
is made, indicating the impact, if any, received by any code from earlier codes. (S 80).

82. ORain procedure and micro subjects

Mentions the need for providing facility of browsing among the Main Entries for
micro d Dy the unhelpful of tho Class Index Entry (CIE) with
Multiplo Headings derived by applying tho Chain Procedure to the full class number of a micro
subject. Suggests (1) deeming o micro subject as a multi-focal one; (2) its division into con.
venient smallor compound subjeots going with one and the same Basic Subject; (3) preparing
a Main Entry for each of theso compound subjecte; and (4) deriving (CIE) from each Class
Numbor by applying the Chain Proced Aleo d t a method of rendering the
(CIE) by cyclio permutation of the terme in the Heading and reading it keeping the
syntax of ita languuge intact. (S 82).

83. Basic subjects and their kinds :

Boging with tho definitions of the necessary tecbnical terma, the achedulo for main
subjeots, other baslo subjects, purtisl comprohonsions, subject.bundles, and a schedule of en-
vironment for use in the formation of Spociale. Explnine the formation of Main Basio
Bubjeot and Canonios! Basio Subjeot, System Baslo Subjeot, or Special Basic Subject by
Fission and of Superimposed Basio Subject. Desoribes also tho formation of new main
eubjoots by Distillation and Fusion respectively. Shows the removal of the inhibition due to

! plane by i ing ita capaoity ively by the Soctor Devico, Intarpolation
Devics by Emptying Digits and Empty and Emptying Digita. (S 83).
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VL. Epvcariowsn PsYaEoLooyY
88. Utilieation of aptitude test scores in combinalion with school ezamination marks for
smproving the allocation process al the end of Class VI1I—a validity study :
In earlier atudies by the suthors aptitude test scores were found to be of disgonstio
value in determining the ‘most suitable stream of study after class VITI. Whether exami-
nation marks could be used with profit along with the aptitude test acores for the same purpose,

waa investigated in this study. It was observed that the use of school examination marks
along with the aptitude test scores significantly increased the validity coefficient. (S 86).

87. A nofe on the confidence interval of the frue score :

It discueses the use of confidence intorval of the true acore of a test when the observed
goore 18 available and suggesta It 6 use instead of the commonly used confidence band, (§ 87),

88. Oonstruction and developmend of a non-language leat of verbal intelligence :

1t deals with the atudy done with respect to the development and standardisation
of the Non-Language Test of Verbal Intelligence. Validity atady on the basis of the data
obtained on the sxperimental form of tho test lias aleo been presented here. It briefly discusea
the development of the test from tha pilot study to the final revised form. (8 88).

80. Hospital uliliation a8 a function of age, sez and diagmosis :

The diseases and causes of disability which affect the individval human being vary
qualitatively and quantitatively according to the individual's age. They differ qualitatively
in symptoms produced, organ systems affected, and case of restoring health. Quantitatively,
they differ in extent or prevalence in tho population, and in intensity or degree of debility
imposed upon the individual. The infl of age on ptibility to disease and disability
may be shown if cases are classified by diaguoais, separately for each sex, and then are distri-
buted according to age. In the present roport, hospital admission rate, prevalence, mean
hospital bed days, and mean duration of spell have beon examined in terms of age, 6ex, and
diagnosis for data from Czechoelovakdia, Great Britain (England and Wales), and Switzerland
(Zurich). Throughout the discussion, uniformities rather than differences, and trends rather
than absolute values, have been emphagized 80 a8 to reveal the underlying role of age. (S 89).

00. Selecied papers in behavioural sciences in p 1 9
Mathodologml enalyis of interview data for personnel selection, alternative methods
of | selection vaing behavioural indices, and a quantitative rating method

for soreening lothn of application for jobs in industry are described. (§ 60).

The sampling of unl of questions 1s proposed as o statistical method for setting

fnati ding to ifications of difficulty level and subject matter coverage.

Payohiometrio yropertlea of samples of questions aro investigated. Formulae are given,

along with illustrative results, for eatimation of required sample size, second, or third. The

problem of comparability of samplee from differant uni of questions {a di d
(8 91).

91, Some ob iona on educational evaluation by 1" . o g
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08. Pronscriphion in Limnaea embryos ;

The report desaribes the pattern of P® incorporation and the effecta of Actinomyoin
and Ch yoin in course of development of Limnaes. The incorporation starta in the un.
oleaved egga of Limnata. It rises smoothly and reaches the peak at the late Trochophore
stage. The peak declines throughout the Veliger stage. NaOH digestion shows that the
major part of the incorporation i» du to RNA syntheais. Partial suppression can be obtained
with the help of Aotinomycin and Chromomycin. Sucross Density Gradient proves that the
Actinomyein. insensitive RNA of the Veliger Stage is largely of the +-RNA and r.RNA type.
On the other hand, 8 major portion of the Troockopore RNA seems to be of the m-RNA type.
(5 93).

IX. Gmonosy

95, Awdineapensivt technigue for skelehing biological and pal. Jegical apecimens quickly

The technique employs a simple projector, "“Magnajestor”, with certain modifications
and improvisations for drawing to scale acientific objecta accurately. Thia technique has
bean used for several varied materials to test ita feanibility in reductions and enlargements
while sketohing. It has none of the dissdvantages of convenh'unnl camere lucida which,

quite often, gives distortion during aketohing of three d jonal objects. (8 05).
87, On sieving and acttling techniques for sand analysis :
Advanteges and disad of mechanical analysis of sand by Ro-Tap sieving and by

sattling in sedimentation bdum sre discussed. Basic differences between thess techniques
are pointed out. Construction and working principls of a sedimentation balance designed at
the Groningen Institute are described. It is concluded that neither aieving nor settling tech-
nique oan produce an authentic measure of grain aiza distribution in & natural sand sample.
Sedimentologista are urged to uss the esttling velocity rather than aize as & guide to aquecus
stansport of sand grains in nature. (§ 7).

X. Nrrwoax THzoRy

98, Consequences of generalised Kirchhoff's Laws and proof of Thevenin and Norion theorsm :

Some proparties of the conduotivity matrix of the generalised Kirchhoff's Lawa for
oontinuous media have been deduced. The disgonal alements of this matrix are shown to
be all positive and non-disgonal elementa ell negative. For the usual network of resistors,
the non-disgonal elementa are Identified with the branch oonductances with negative sign.
The two distinot approaches for studying the application’of vacunm tubes are reconciled.
The,two well-known theorems in network theory are deduced from the generalised Kirchhofi’s
Lawa. (8 08).

XI Nussrtoar MaTEXMaTION
99. A slatistical method for delecting the presenca of truscation ervor of algorithms for numerical
wlution of differenticl equations :

On the aasumption that the rounding-off errors present in the tabulated values of an
analytio function are distributed independently under a Normal Distribution, the errors
propagated in the diffrences are proved to be distributed normally. This property has hean
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usad to devise a teet for the detection of the presance of any systematic error dus to truncstion
propagated in the solution of differential equations by atep by atep integration, ‘particularly,
the fourth order Runge-Kutta algorithm. The test has been applied to tables of some well-
known functions (8ve in total) and the agreement with the theoretical valuea has besn found
to be very close. The same teat has been applied to tables of exponentiakfunction computed
by solving the differential equation, striotly following the Runge-Kutta slgorithm by keeping
the fifth differences within the Comrie Limit 12. The computed results failed to eatiafy the
test, and comparison with the valuea of the exponential funotion given in standard tables
rovealed that theas computed values became systematically lower than the actual values sa
the compntation proceeded, that is to say, the test detected the presance of s systomatic
trunoation error (discretisation error) of the algorithm, which could not be detected during
the intitial atages of computation. (§ 69).

XII. Prawnvo, EcoNoio StaTistios ANp EoonoMerics

100. Socio-economic irends in India, 1871-1061 :

The work on long-term trends of the economy during the periad 1871.1961 was conti.
nued with apeoisl referance to population, output and national income. An sanotated biblio-

graphy of published books on socio jo trends in India during the above period was
also prepared in collsboration with others. (S 100).
101 € ion of ic power n facturing seclor :

The purposs of the paper is to make a survey of the resulta of some of the worka on
the subjeot relating to India. The paper containa a historical resume of concentration from
the first decade of this century, Worka of Shri Asoks Mehta shows the menagerial integra-
tion increased between 1911 to 1931, The vice of multiple directorship as a means of control
by & small group wes prevalent widely. Amalgamation as a process of concentration also
played an important role. The process of concentration sharpened sfter 1939. Nigam
and Chaudhuri's works throw a flood of light with regard to the position of the corporate
sector after 1950. Legislative attempta to ourb the power and influence of the Managing
Agenta were ciroumvented in various ways. Professor R. K. Hazari's study “conclueively
establishes that thers was an increase in the concentration of economio power betwean 1951
and 1958”. Dr. Mahnot's atudy established that “there has bean an advance, however
modest, in the concentration of employment control between 1020 and 1949. The concen-
tration was generally growing between 1920 and 1050.” Dr. M. M. Mehta mentions concen-
tration of ownership and control in fewer hands as a most atriking feature of India'a indus-
trial development. Banking Sector, a8 revealed by the Resorve Bank of Indis, also falls in
the line. Two big banks in 195, excluding the State Bank of Indis, forming half per cent
of the ‘Universe' control 212 per cent of the aggregate deponits, and on another extreme;
280 non-scheduled banks forming 75 per cent of 362 banks in India had only 3.7 per cent of
total deposits. It was pointed out in the paper that investment in the private sector during
the plan period mostly represented funds from sources other than thoss who control the sector.
The managing agonts who made economio history in the nineteenth ocentury consolidated
further after the independence. (S 101).

102.  An introduction lo  select bibliography on socio-economic conditions of India, 1871-1061 :

This paper being an introduction to a Seleot Bibliography on Socic-Economio Candi-
tions of India, 1871.1881, was presented st & Seminar on Trands of Sosio-Eoonomio Changes
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in Indis along with the ipt of the bibliograpt ining a catalogue of 3,000 books

duly annotated and olassified. The paper contains an indication of printed books availabla
during the period on the sabjoet. The papor givea s history of the gazetteers of Indis together
with a survey of their contents, s history of the statisticl survey and statistical movement
of India together with the type of materiala available, & list of census publications, s brief
survay of important Parliamentary Papers. The paper deals with the writings of nationalist
and other achools. The available source materials sre divided into several groups and each
group is di d briefly. The pamphl ocoupy a position of pride in the annals of

writings. The paper deals with the gap in information and givea an indication of future
work. (8 102).

103. Characteristics of Foreign Trade of Turkey and prospects of Indo-Turkish Trads :

This papor aime to highlight the pattern of foreign trade of Turkey artd to point out
arees where possibilitiea of promotion of trade botween Indie and Turkey exist. Though
Turkey 15 & country which i in its initial atago of dovelopment, the economy reveals certein
characteriatics of foreign trade which dimensionally assume proportions that are differet
from those of other developing economies. The years 1961 through 1065 have been covered
in this paper to reveal the recent movements in the Turkish foreign trade. The most recent
trends in Indo-Turkish trade have been examined, and possibilities of promotion of trade
between India and Turkey have been suggested, (S 103).

104. Deflation of privale consumplion ezpenditure :

The poper deals with the problem of deflation of private consumption expenditure.
Two series of aggregate private consumption expenditure for the period 1963-64 to 1063.84
have been built up on the basia of NSS data as well as on the basis of official national income
statistics, The problem of deflation of the two series is then investigated in detail. Since
it ia easier to obtain commodity breakdowns of the series based on the eample survey dats,
an attempt is made to find out how best one could deflate the survey series and its commodity
components. {8 104).

108, Post-independence growth of the Indian economy in the light of national income statistics :

The paper attempta an appraisal of the progress of the Indian economy during the
pobt-indepandonce poriod mainly on tho basis of national income statiatics. It has been ob-
served that the economy witnessed & high rate of growth of real income and per capits real
income during the period assoclated with & vory high rate of the growth of popalation. The
rate of growth of real income wae low for agriculture and allied activities, moderate for min-
ing and manufacturing, and trade and transport, and high for various service aotirities. The
relativo share of wages in national income increased for non-agricultural activities but did
not change materially in ageicultural activities, The average earnings in agriculture became
s smaller fraction of the average earnings in other activities when reckoned in real terms and
the real sizo distribution of income probably bocame more unequal. The pattern of consump-
tion, surprisingly, varied relatively lesa in Indis, (S 105).

108. Some estimoles of adult equivalent acales for cereals consumption in rural India :

In this note, an attempt has boon made to construct scales of equivalance of honse-
hold members of different age-sex groups with reapect to household quantitative ption
of careals. Basod on NSS 4th round (April 1862 to Beptember 1052), the quantitative monthly
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ption of oareals of a household has bean axpressed as a linear function of the individual
members of six age-sex groups. The regressi fficients are then d from appro-
priate normal equations by the method of least aquares. Proportion of thess estimates with
regard to that obtained for & male adult gives the scales of equivalence. The results have
been obtained for six population zones and rural India, Standsrd errors for the regression
coufficionts as also for the scales of equivalence have been caloulated. (S 108).

107. Ecomomics of coal mining indusiry in India :

The objective of the paper is mainly to ine the various combinstions of different
factors responsible for production of coal and to correlate different acales of operation with
efficienoy in operation. Larger collieries are more capital intensive. Although their labour
produotivity is higher in comparison with small collieries and they make economy in the wage
bill, the high rates cost of repair and maintenance of fixed assets and of consumption of inputs
eat up all the advantages. Again, the small collieries are to pay more to labour and produeti-
vity of labour is alao lower. The benefits in the shape of lower rates of coat of repair and main-
tenance and of of input are compensated by the former. (§ 107)

P

108, Ohoice of regressor in Engel curve analysis :

In this paper, we ine the Engel elasticities estimates from threo combinati
(i)regresaing epecific expenditure per capita on per capita total expenditvre, households bemg
classified by per capita total expenditurs, (ii) regressing per household expenditure on speci-
fic commodity on por household total expenditure, hoveeholds being grouped by household
total expenditure and (iii) regresaing per capita expenditure on specific commodity on per
capita total expenditure, houssholds being classified by houachold total expenditure. The
Engel elasticities from thess three combinations are estimated and ined for fourteen
commodity groups based on Indisn National S8ample Survey data separately for rural and
urban Indis. Some theoretical examinations of the relation beiween elasticities obtained
from the different modols are done and it is found that empirical results are consistent with
the mathematical analysia. We obeerve that lotal expenditure elasticity approximetes to
unity in all the three models and this indicates that biss, if eny, is not systematically in the
same direction and the ordering of the commodities by the values of olasticities is not
vory different between the different models. (8 108).

109. Produclivily of labour and capilal in Indian manufaciuring indusiries during 1951
to 1961 :

In this paper, the aggregate industrisl production, labour supply and capital stock
of Indian manufacturing industries for the period 1951 to 1961 are analysed by fitting Cobb-
Douglas production funotion after empirical verification of ite suitebility, and the marginal
productivities of labour and capital are shown. Some theoretical properties of Cobb-Dovglas
model are also discussed since this model has the merit that it takes specifio cognizance of
changes in the productivity of labour and provides s frame for considering the laws of
factor returns,

In calling attention to the marginal efficiency of labour it ia shown that there is &
broad ag t between marginel net productivity of labour and aversge wage rate and

this is keeping with the marginal produotivity theory of wages. In the cowrse of the investi-
gation, we find that wages per unit of labour ls determined by the net productivity per unit
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of labour and tota! wage bill is more or less & fixed share of total gross or nst products and
productivity per labour is determined by oapital invested per labour and the rate of growth
of wages and oubput have practically remained the ssme and thus the share of net output
going to labour has remained the same and also tho ratio of labour fores to total population
has remained fixed after the first, two five year plans. (§ 108).

110. Projecied demand of osreals in India during the fourth and fifth five year plans :

The paper projeota the demand of cereals in India for the yeara 1966-67 to 1975.76.
The parameters involved and estimated for the projection are (i) the elesticity from Engel
Curve, (ii) the postulated increase in per capita total consumption expenditure, and (ii)
the expeoted rate of inorease in population:

The formulse derived for the projestion are (i) [I, = 100(1-+4.4¥—1] and (ii) D,
= Dy(1 +r}{1 +.8) where ], and D, stand respectively for percentage inorease in per capita
demand and aggregate demand at ¢ year; and 4 the elasticity, # the annual incresse in per
capita total consumption, r the aunual rate of increase of population and D, the aggregate
demand in base year.

Whils estimating elastioity, incidentally it is shown that if value and quantity elasti-

eltyfollowcouhntohamltyform, thonthequhty lasticity also follows constant elesticity
form for

YWY = aja’Xpy-iy

where 4, and g, are respectively value and quantity elaaticity so that the difference p,
Jig gives the quality elasticity. (S 110).

111, Growth of Indian indusiries during first fwo plan periods :

In this paper, the marginal efficiencies of labour and capital of the industrial ssctor
of Indian economy are discuzsod by analysing the aggregete industrial production, labour
supply, and capital stook of Indian manufacturing industries for the period 1951 to 1061,
The exponenta of capital (G) = 0.54 is interpreted as an index of the state of industrialisation
of Indian economy. (S 111).

112 Relative merils of eslimating Engel Elasticily from specifc concentralion curves and
regression melhods :

8ince standard weighted least squares methods of estimating Engel elaaticity from
grouped family budget data is not suitable because it uses logarithmic of group means and
not the group means of log: two all ive models of eatimating Engel elastici
from apecific ion curves are di d where mode! 1 ie based on the assumptions
(i) income (or total expenditure) distribution is lognormal (ii) Engel curve is of constant elasti-
city form and model 2 ie baeed on the ptions (i) income distribution ia log-logistie and
Engel curve is of constant elasticity form and the iptions aro ssen to bo ble on
empirical investigations. (8 112),

113.  Compenaation for loss of real income graded rales based on Sncome elasticily :

As o measurs of relief from price increases, dearnees allowance has to be granted
more liberally to lower grade workers compared to upper grade ones because articlea of
essontin] consumption form a substantial part of the poorer families’ budgets. At present
the coat of living indices are used to determine the scale of dearness allowanco, the rates of
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compensation being fixed mare or less arbitrarily, Despite their many recognised weakneases,
these indices remain the only tool for measuring the loss of real income. The present papar
suggests & method by which varlable and conatant elasticities are used, for classifying items
into easential and non-essential categorfes, and thue provides for a better and more scceptabls
basis for calculating the full comp jon for additional expenditure on essential goods.
The data, used s illustration, I8 derived from the Middle Class Family Living Burvey for
Calcutta and Delhd. (S 113).

114.  Some aspecia of the growth of Indian economy during first three plana :

Measurement of economic growth is pomible only when requisite data of real change
over time in the d sectors of the y are available, The total picture for any
sector for a given period of time is obtainable from aggregates. Aggregation is possible when
the components are expressed in monetary terme. It is well known that there is a8 yet no
satisfactory means of making monetary eggregates comparable over time and space. In
view of this difficulty it is necessary to ohoos such components of the sector under considera-
tion a8 are amenable to messurement in terms of physical quantities. An attempt has,
therefore, been made in this paper to select a fow items relating to the sectors of agricalture
and mannfacturing industries to observe the physical changes over time and to study the
rates of growth. Tho study extends over the firat, second and third plans, (8 114).

115.  On the clusiering of states based on the patiern and struclure of consumption :

The paper is concerned with the clustering of states based on the pattern and structure
of consumption as revealed by NSS data on housshold consumption expenditure. Some
defined notions of the pattern and structure of consumption have been used to characterise
the states, and distances between etates have been obtained under three simple schemes
of caleulations. A novel rule has besn devised for working out closters given the matrix
of all poasible distances between the states. (8 115).

118. Changes in occupational pattern and industriulisation in India (1001-1961) :

The paper deals with broad occupational distribution of population in India from
1901 to 1961, Striotly apeaking, thia refers to the industrial distribution of labour force and
population and not pational distribution as we understand it today. The dietinction
was introduced first in Great Britain in 1021 but we have not yet been able to introduce
it in our cenaus cloasification. This appears to be mainly due to the unorgenised nature
of economic activities which makes it very difficult to demarcate the labour force by detailed
occupational classes. In this paper, we have made a modeat attempt to etudy the changes
in occupational distribution of labour force aa & whole in the sense stated above, vis-a-vis,
the industrial dovelopment of the country during the period from' 801 to 1061. Main
objectiva is to study the economic factors responaible for a more or lesa static pattern of
oocupational distribution of labour force as revealed through census reports of these
periods, in apite of the growth of modern industries in the country. (S 116).

117.  Long-term changes in the national income of India since 1871 :

The papr is concerned with long term changea in the national income of India since
1871 It ig emp}\uaned that economio growth is a complex phenomenon and ite proper

1 et

requires dge of ita various aspecta. The paper gives an ides of the
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possible lines of research based on nstional incoms information that would help ons to quanti-
{y ssveral aspeots of the economio growsh of the ocuntry, with illustrative data for s number
of fields. (8 117).

118, WAy discontinue the N.8.9. crop survey !t :

Currently, two alternstive cetimates of area and yield of major orops are availabls
in Indis, one by the Union Minletry of Food and Agriculture (MFA) and another by the
Nations! Ssmple Survey (N88). The NS8 undertook crop estimation work from 195758
onwards because of serious defects in the Ministry's eatimates.

The present paper seeks to examins the methods followed in t,he two veries for arriv.
ing at the estimate snd the agencies utilised for colleating and p data,
While no fault has been found with LhoNSSmaLbodonladmw“ecmgmechmmm the
defects in the Ministry's estimates on account of which NSS stacted crop survey work continue
to exist oven now. The paper concludes that the resources of the NS8 should be further
augmented go 88 to meet the ever increasing demand for more objective andreliable eatimates
specially for determining pricing, ireport and distribution policies as also for nationsl planning
purposes. (8 118).

119, Economic activily in Kanpur region : presest paitern and prospective dimension :

This paper deals with the micro-analysia of economic aspects of Kanpyr Region which
is comptised of Kanpur city and eight surrounding disteicts. Analyses are mainly on demo-
graphio aspects, levol of development, consumption pattern and demand projection, regional
income and techno-economic aspects of important industries of the region. (§ 118},

120. Sprinkler rrigalion :

The paper diecusses the typical situstions where sprinkler irrigation is useful in India.
Mention is made aboat the ohief merits and some of the limitations. Types of sprinkler
syatem, their layouts, system operation and care, and the coat are described. (S 120).

121, Establishing irvigation programme :

The bulletin ia designed to servo 53 & manual for ressarch workers engaged in proper
utilisation of water resources in agriculture. Soil, plant, climatic, management, economic
and water supply factors determining suitable irrigation schedules aro discussed. Use of
evapotrunspiration rates, irrigation guides, generalised or unique plive-uge curves
and frrigation scheduling board in scheduling irrigation programmes is mentioned. {§ 121).

122, The effects of different levels of nitrogen and phosphorus on growih and yield of linseed :

Effocts of different levels of nitrogen and phosphorus on geowth capable charactars
and tlasesd yield aro disoussed. Optimum doss of nitrogen wes found to be 33.9 Kg/ha
and the net profita for this doso waa Ra. 50.3 Kg/ha. Application of different doees of phos-
phorus did not reves] a significant difference in crop yield. (§ 122).

123, A review of estimates of capilal formation in Indic:
This paper waa conosrnied with & survey of the available estimates of capital for-

mation in India. The survey was preliminary in charsoter and was by way of introduction
%0 & deeper analysis which was intended to be taken up Jater. One major object of this paper
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was to pressnd ble eati of capitsl formation by different authors for simflar

periods and note their dimensional comparability and plauefbility.

It appeared from an adjusted comparable tabls that the investment rate grow from
6 or 7 per cent in 194849 to about 8 or B per cent in 1052-53; it then declined to & level of
5 to 6 per cent for the years 1952-563 and 1853-54; finally it rose quickly to about 11 per cent
ot more by 1958-57 and in the subsequent yesrs, the rate of growth was somewhat sower,
(8 123).

124. A study of possible effecis of wage-incentives in sugar and jute industrics in India :

Waga-incentive schemes have already besn tried to raise productivity in Indian
industries. In view of this, an attempt ia mads to study the relationship betwesn wage per
man-hour and output per man-hour in sugar and jute industries in India for the years 1957
and 1958 with the help of SSMI data. (3 124).

125, Structure of Indian economy : inter-industry flows and patiern of final demands 1064.65.

The struoture of Indian economy for the year 1964-65 is presented by way of an
input-output table, This table is prepared at 196()01 producar’s prioeu. Almoet the entire
portion of the material outputa arising out of agriculture and turing industries have
been covered by the table, Railways and motor tranaport have aleo been represented in
the table. There are certain sectors of the economy, like services, for which the direct eati-
mates of ontput as well as the distribution of these outputs are not available. Such sectors
have been left out while preparing the table. The part of the sconomy covered has divided
into 77 sectors. In terms of value added the coversge ia about 67 per cent of the entire
eoonomy.

A soctorwise comparison has been made with National Income Estimates prepared
by Central Statisical Organisation. Different official and non-official sourees have been uti-
lized to gat the inputs and outputs of different sectors. {8 125).

128 Some topics relaled lo land tenure problems in India :

The genesis of land tenure problems lies in the distincti of the unit of ownerahip
and the operational holding. The continuing growth of population adds permanance to the
probloms. In an analysis of the probleme of land tenure, thres aspects, e.g., over population,
the operation holding and land ownership emerge as the topics for discussion. Over popu-
lation has its effect felt in all the rungs of the ladder from landless labourers through tenancy
to large land The out of populstion pressure is lack of incentives among the
tenanta and lack of desire for investment among large owners. Thare ia a greater proportional
of rented area in amall holdings. The incidence of mixed holdings emphasises the network
of tenurial relstionship, as also the prepond of a fragmented y of small parotls,
A largo farm ia not o large one in India—a size deflator operates through the scale of holding
sizes. The average ownership holding is leas than the holding which can provide a subsiatence
minimum. That the pressurs of population is immense can bo gauged from the faot that in
a schome where below subsistence level is not to be tolerated and each houseliold is granted
o subsistence holding, o subatantial proportion of houssholds in moat of the States geta
oxoluded. (8 128).
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187:  On Houthakker's ralation beitvesn the Parelo distribution and ths Cobb-Douglas production
Junchion with epesial reference to fule induatry in India :

Houthakker has demonsteated that if the ‘input-output distribution’ for s set of
firms is assumed to be of a generalissd Pareto type, the aggregative production function
for the industry ia of the Cobb-Donglas form. In this papee, it has been pointed out that the
use of the phrass ‘Pareto Distribution’ is confusing. The fonctional form assumed is not
that of s Pareto type. Secondly, the total of capacities of different firms as a function of
to ratios has been called the ‘input-output distribution’, when in effact, no probability
distribotion is meant. The empirical evidence based on the data of the Jute Industry
snggesta that Houthakker's ption of the functional form of the total capacitie may
not be realistic for many industries. An alternative fanction, broadly fitting in with the res-
lition, has been suggested. With this alternative funotion, the aggregative production
under certain assumptiona have been found to be also of & Cobb-Douglas type. (8 127)

X0I. TazorrTIAL PHYSI08 AND ELEoTROMICS

128. Some remarks on possible weak interaction of pholons :

From the view-point that photons cen interact weakly with neutrinoa, the status of
neutral lepton ourrents in weak interaotions has been discuased. Also it is shown that the
photon.mediated weak processes are free from certain difficultiea like unitafity catastropbe
and non-rencrmalizebility encountered In ourrent-current coupling theory or in usuelly
considerd vector boson theory of weak intersotions. (8 128).

129. Gauge invariancs photon mass and weak interaction of phoions :
1t is argued that photons can intersot weskly with neutrions. From this view-point,

it hae been shown that this weak interaction property of photons introduces an indirect
relation between gauge invariance and vanishing rest-mase of photons. (8 126).
130.  Possible weak interaction of photons and emission of neirinos from slars :

From the point of view that photons can interact weakly with neutrinos as proposed
in an earlior note, the astrophyslcal implications of this interaction are investigated. The
enorgy lom ratee for the pair-annihilation process #4e*—> - and the photen-photon
process y+y—>+- are obtained using this weak interastion property of photons. The
neutrino-luminosity due to the pair-annihilation process is estimated ding to the
present theory and is compared with that calculated on the beais of the current-current
coupling theory. Some theorstical sspects of the assumed photon-neutrino weak coupling
aro also discussed. (8 130).

131, Tensor polarization of deuierons following elastic scaliering of protons (I1):

In thia paper, the contributlons of the non-central force terms (spin orbit and tensor
foroen) to the recofl deuteron epin tensor ta are caloulated, which shows that the apin-
orbit term contributions are at Jeast an order of magnitude amaller than the leading tensor
term contributions, Considering thees and the contribution of the deuteron quadrupole
moment ¢, the eecond rank apin tensor momants are expressed in the form

<Py > = asin2y— 3 (D) T-0T+0 §(P)+% oy
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where T1T17% gre purely momentum dependent tensors, ad ¢ are energy dependent coaffi.
cienta evaluated numerically in the paper from 1 to 10 MaV. The steep variation of a with
energy facilitios analyuis of exporimental data for the 3 nuclear Nar phase shifts in reasonably
narrow ranges of energy. {§ 131).

132. Polarization of nucleons elastically scatiered on deut

The apin-orhit interection in nucleon -nucleon sostiering at low energios ia studied
by enslyaing experimental data on nuclean polarization in elastio acattering of nucleons on
deuterons using the impulse spproximation, which is seen to prove an elogant interpretation
of the observed angular distributions of polarization from energies as low as 0.99 MeV ex-
tending up to about 25 MaV. Estimates of appropriate phase ghift combinations in P, D
and F partial waves are obtained uaing least square fita. (8 132).

133. Photo production of neulral pions on I4:

The differential cross-sections for photo production of neutral pions on Li ludmg
to the ground as well ea the firat two excited states are calculated using impulsa ap
and the photoproduction amplitudes of Chew et al. taking exectly into oolmderation the
contributions of the spin dependent amplitudes. The relative contributions of the spin.
independent and epin-dependent terms to the differential cross-seations are presented sepa-
rately which shows that the contributions of the spin.dependent terma are comparable to
the ibutions of the epin-independent terms mainly in transitions leading to excited
states. However, comparison with available elsstic production data at 166 Mev leads to
best x* fit uaing oacillator wave function for a value ry = 1.4 of the nuclear radius parameter,
which changes to ry = 1.2 if the spin-dependent contributions are neglected. (S 133)

134. Sum rule for particle reactions on nuclei :

A generalised sum rule for particle reactions on nuclei is derived which is applicable
in particular to electron scattering. An important feature of this result is that it distinguishes
betwesn two nucleon correlation funotions in the singlet and triplet states and also quadrupole
correlations in the triplet state. Further the sum rule involves proton.proton, neutron-
nentron and proton-neutron correlations in the case of p with no charge exchange
and proton-neutron correlations only in charge exchange processes. The possibility of
determining these correlation functiona from experiments is discussed. (S 134).

135. Charge exchange reactions of elementary poriicles on H, and He, :

It is shown that eross-section ta for elementary paticle reactions in.
volving charge exchenge on the nuolei, B, and He, in which the fina! nuclear states are un-
observed could lead to eatimates of the admixture of the D etates in the nuclear wave functions.
(S 185).

138. Polarization phenomena in deuleron-nucleon scatlering :

This paper presents theoretical reaulta for tensor and veotor polarization of deuterons
and polarization of nucleons in nucleon-deut ttering. The rel of this problem
to discuss tho spin-orbit and tensor forces in nucleon-nucleon acattering i8 examined. The
sansitivity of tho resulta to possible phase differance between the 4 and d atates of the douteron
is disoussed. (8 136).
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(S. 8. Srikhande, F.N.I., Head of the Dopartment of Mathematics, University of Bombay,
(National Institute of Science of India); 10, Shri V. G. Pendharkar, Economic Adviser,
Economic Department, Reserve Bank of Indis, (Reserve Bank of India); 11. Dr. C. S. Patel,
M.Se., Ph.D. (Leeds), Vice-Chancellor, M. S. University of Barods, Inler University Board of
India, and Ceylon); and 12. Dr. Bhabatosh Dutta, M.A.,PL.D.,Secretary tothe Go ¢ of
West Bengal, Education Department; 13. Dr. B. R. Seahachar, D.83., F.N.I, Dean, Faculty
of Science, University of Delli; 14. Shri Jagjit Singh, M.A., FR.S.S,, General Manager,
South Esstern Railway; 15. Dr. B. P. Adhikari, MSec., (Cal), Dr. es.8c. (Paris); 16.
Shri Partha Rsy; 17. SbriS. Basu, AL.Sc., F.N.I, 18, 8hri Pitambar Pant, M.Sc., Member,
Planning Commission, Government of India (Council of the Indian Stalistical Institute).

Lisr oF MEMBERS 0F DIFFERENT CoMMITTERS: 1067-88
Finance Commiliee of the Council

1. Chairman of the Institute {ez-officio} or his nomines; 2, Secretary of the Institute
(ez-officio) or his nomines; 8. Director of the Research and Tralning Schoo! (ez-officio)
or his nominee; 4. Dr. B. P. Adhikari; 5. Dr. N. Das; 6. Dr. Bhabatosh Dutta; 7. Shri 8.
Dautt; 8. Dr. B. S. Minhas; 9. Shri Parths Ray (Member-Secretary) or in his absence a person
nominated by the Secretary or the Chairman or Vice-Chairmen to make such nomination;
10 & 11. Two represontatives nominated by the Government of India—Cabinet Secretary
(8hri D. 8. Joshi) or his representative and Joint Secretary, Ministry of Finance (Shri A,
P. V. Krishnan),

Finance Commilles of the Governing Body

1. Chairman of the Institute (ez-oficio) or s Vice-ohairman, authotised by him;
2. Bocretary of the Inatitute (ez-officio) or in his absence, a Joint Secrotary; 3. Director, RTS
{ex-officio) or a Joint Director, if any, in charge of RTS; 4 & 5. Two representatives of the
Government of India (Dr. M. K. Ganguli and Shri A. P. V. Krishnan); 0. Representative of
the Reserve Bank of India on the Governing Body (ShriV.G. Pendharkar); 7&8. Two
representatives to be elected by the Governing Body from amongst themsslves—Dr. B. R.
Seshaohar and Dr. B, P. Adhikari,

Journal Commilies of the Insistute

1. Dr. 8. N. Bose, F.R.8., National Professor and Presidont of the Institute;
2, 8hri D. B. Lehird; 3, Dr. B. 8. Minhas; 4. Dr. Sojit Kumar Mitca; 5. Jogabrats Roy;
6. Dr, Amartya Sen; 7 & 8, Editore of Sankhys (sx-officio); 0. One representative of the

i
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Governing Body of the Researoh and Training School—Dr. 8. 8. Stikhands; 10. One member
to be nominated by the Secretary of the Institute in consultation with the Director of the
Rescarch and Training School; 11. Dr. J. Sethuraman, Editorial Secrelary and 12. Shri
A. Mahalanobis, Secretary.

Ezamination Oommitiee of the Instituls

1. Dr. B. P. Adhikari, 2. Dr. K. 8. Bunerjee, Additional Direotor, State Btatistical
Burean, West Bengal, 3. 8hri Debabrats Basu, F.LA., Aasistant Manager (ED.P.), LI.C.
Division, 4. Dr. P. K. Bose, Profeasor of Statistics, Calcutts University, 6. 8hri N. C. Chakra-
varti, 6, Dr. (Miss) A. George, Professor of Statistics, Trivandrom University, 7.Dr.V.8.
Huzurbazar, Professor of Mathematics and Statistics, Poona University, 8. Profeseor
V. B. Kamath, Personnel Manager for Training & Development, The West Coast Paper
Mills Ltd., 9. Professor D, B. Lahiri, 10, Dr. B, 8. Minhas, 11. Dr. 8. K. Mitrs,
12. Professor M. Mukherjee, 13. Dr. M. N. Murthy, 14. Professor P. N. Phutane, 15, Dr. B.
Ramachandran, 16 & 17. Two representatives of the Governing Body of the Research and
Training School (Dr. Nirma! Chakravarti, CSO, and Shri 8. Roja Rao), 18. Shri J. M. Sen.
gupta, 19. Dr. G. R. Seth, IARS, ICAR, and 20. Shri 8. Sengupta, Member-Secretary.

Bowpay Bpanom: 1967-68

Honorary President : Shri 8, K. Wankhede

Honorary Vice-President : 1. Professor C. N. Vakil, 2. Shri R. G. Sareiya,
3. Dr. N.§. R. Sastry, 4.Dr. C. Nanjundayys.

Bonorary Secrelary :  Shri P. K. Bhaumick
Honorary Joint Secrelary : Professor P. N. Phutane
Honorary Treasurer: Dr. M. N. Vartak.

Members of the Council: Dr. R. L. N. Iyengar, 2. Professor V. B, Kamath,
3. Professor N, 8. Ramaswami, 4. 8hri 8. V. Barkar.

MysoRE STaTE BRANCH: 1967-88

President :  8hri K. G. Katwey,

Vice-President : 8hri H. C. Ramanna

Secrelary :  Professor Brinagabhusang

Joint Secretary : Shri C. Ananthapadmanabha Setty.
Treasurer: Shri M. V. V. Raman.

Ezeoutive Committee Mambers: 1. Professor R. Natarsjan, 2. Shri H. 5. Narayana
Rao, 3. 8bri V. Narayana, 4. Dr. M. V. Jambunethan, 5. 8hri P. 8. Narayaus,
8. Professor M. Narayans Iyengar.

Keaava Beawor: 1967-68
Ohairman :  Professor S8amuel Mathai
Secrelary and Treasurer : Dr. (Miss) A George.

Members : 1. Dr. R. Krishna Pillai; 2. Shri 8. Janardhana Iyer; 3. Sbri P.
8. Jansrdhanan Nayar.
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Angexure2 1 Important ftems of Buai Tr d in Meetings of the
Council and Governing Body of the Research and Training Schoal.

2.1. Mmmtoves or THE COUNOIL

1. 3 May1987: (1) Consideration of the Review Committes report; (2) d
of bye-laws relating to membership subscription.

2. 19 August 1967: (1) Consideration of reports of the Governing Body of the
Research and Training School regarding (a) award of degree of M.Stat. and B, Stat., (b)
sward of cortificates for automatic dats processing eystems, and (o) results of all.India
Professional Statistical Examinations (2) ion of auditora for 1967-68; (3) appoint.
ment of auditora for 1968.67; (4) consideration of bye-laws for the election of workers’ re-
presentatives to Board of Trustees of the Indian Statistical Institute General Provident Fund;
{5) sanction of expenditure relating to setting up of Sankhya Yantra Private Ltd.; (8) nomi-
nationa for election to different offices of the Lustitute; (7) categorisation of the staff; (8)
conaideration of bye-laws relating to the Board of Trustees of the Institute; (9) consideration
of and proposal for the allotment of a Honeywell Computer to the Institute; (10) modi.
fication of bye-laws relating to membership subscription; (11) emendment of Proapectus of
the Research and Training School; (12) ideration of the allegation regarding map binding
expenditure; (13) additional rent pensation for Gooplanibas; and (14) deration of
the report of the Deshmukh Committee which was set up for advising the Chairman and the
Council of the Instituts on the report and recommendations of the Review Committee set
np by Government under Section 9{1} of the Indian Statistical Institute Act (the item being
s longthy one, the meeting was adjourned to the next day, i.e., 20 Auguat 1967).

3. 20 August 1967: (1) Consideration of the report of the Deshmukh Committes
and the report of the Review Committes (contintied from the previous meeting held on 10
August 1967); (2) nomination for the election of the President, Vice-Presidents and Vice-
Chairmen. The Committee which was set up by the Council in its meeting of 19 Auguat
1067 for considering the guestion of nomination for election to different offices suggeated that
Natfonal Professor S. N. Boss should be nominated for election aa President in place of Shri
Y. B. Chavan and the Council agreed; (3) a delegation of thie Indian Statistical Institute
Workers' Organisation, which wanted to know about proposals of categorisation, job security
in the event of reorganisation of the work of the NSS, was received by the Council,

4. 27 Seplember 1867 : (1) Fixation of the date and time for the Annual General
Meoting; decided to be held on 30 Ootober 1067 at the City Office of the Institute; (2) election
of Vice-Presid (8) confirmation of dment of bye-lows relating to membership subs.
cription; (4} confirmetion of bye-laws relating to the election of representatives of member-
subscribers to the Board of Trustess of the Indian Statistical Instiute General Provident
Fund; (6) implementation of the deoigiona of the Council relating to the recommendations
mads in the Review Committeo's report; (6) ideration of the question of perpetuating
memories of certain persons; (7) payment of additional dearness allowance to the ataff; (8)
reporting about discussions held with the Working Group headed by Sri V. G. Pendharkar
8ot up by the Government for considering the recommendations of the Roview Committes
about the Nationsl Bample Survey; (9) disousaions about o semi-official publication in which
the ISI.JU Electronio Compater Projeot featured.
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B, O October 1087 : Consids:atlon of $he question of confirmation of proosedings
of the meotings of the Connofl held on 16 and 20 Augnst and 27 September 1087 (in which
mainly the question of recommendations of the Review Committes and of the Deehmnkh
Oomamittes was dealt with) and their confermation.

8. 28 October 1067: (1) Consideration of report from Governing Body regarding
award of M.8tat. degrees and Diploma in Statistical Quality Control and allisd techniques;
(8) oonsideration of auditors’ report, audited statement of acoounts, sudited balance-shest
for the year ending 31 March 1967; (3) consideration of revised budget estimates for 1967.68
and tentative budget proposals for 1968-69; (4) consideration of draft Annusl Report for
1066-67 for being submitted to the Annual General Meotig; (5) categorisation of staff.

7. 13 February 1968: (1) Appointment of Committees: {a) Finance Comumittes (b)
Journal Committes (c) Examinations Committes; (2) eleotion of Couneil's representatives onthe
Governing Body of the Ressarch and Training Sohool; (3) coaption of i) Dr. T\ R. Seshadri,
F.R8., Bmeritus Professor and Head of the Department of Chemistry, Univareity of Dalhi;
(i) De. Atma Ram, Dirsotor-General, Council of Scientific & Indostrial Research; (iil) 8hri
Chanchal Sarkar, Direotor, Press Instituts of India, as membera of Corncil; (4) consideration
of reports from Governing Body regarding award of (i) (a) Ph.D. degrss (b) MLStat. degree,
(&) diploma In () Computer Seionce (b) Demography, (t) Econometeics and Planning, (d)
Operations Research and (e) Statistical Quality Control and (iii) All India Professional Exami-
nations hold in November 1087 (5) consideration of banking arrangements in outlying atations
ab () Bombay (b) Baroda (c) Coimbatore and (d) Madras; (6) felicitation to Profeasor P. C.
Mahalanobis and Dr. C. R. Rao on their receiving the award of Padms Bibhushans and
Padms Bhushana respectively; (7) report about the discnesion between Government and the
ISI representatives regarding report of the Review Committes; () appointement of advisory
committes for revision of Memorandum of Association, rules stc. of the Institute; (9) considera-
tion of question of integration of Statistical Qumy Control u:ﬁviﬁu with the Ressarch
and Training School (10} conaideration of tary proposals regarding estegorisation;
(11) report regarding the offer of printing equipmont by the USSR Academy of Sciences;
(12) utilisation of printing machinery received by the Indin Statistical Institute through the
UNTAA (13) authority for sanctioning loan from surplus of the Indisn Statistical Institute
General Provident Fund under Rule 27 (ii) of the Provident Fund Rules; (14) report abont
(s) membarship of Committes for suggesting policy regarding perpetuation of the memory
of deceased workers eto., (b) alleged misappropriation in connoction with the binding of C.8.
maps of the Library.

2.2, Msrrixes or TEE GovERNING BODY OF THN REeEaROm A¥D
Travve SomooL

1. 19 August 1987 : (1).Consideration of the dationa of relevant Com-
mittess of the RTS for (s) award of M.Stat. and B. Stat. degroes (b) award of certificates for
satomatio daeta proosesing eystems and (o) results of All-Indis Professional Statistical
Examinations; (2) appointment of auditors for 1067-68; (3) bye-laws for election of workers’
repregantatives to Board of Trustees; (4) oategorisation of staff; (5) allotment of Houynﬂ
Computer to the Institute; (G)modiﬁmﬁonlof" Jawe relating to membershi
U] dment of proapeotus of R h and Tralning Sohool; (8) oonlldnrnuon of the repoﬁ
of Deshmakh Committeo whih waa ot up for sdvising the Olisirman and the Couneil of
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the Institats on the report and recommendations of the Revlew Committee set up by Govern-
ment under Section 8(1) of the Indian Statistical Institute Act (the item being a lengthy one,
the meeting was adjourned to the next day, 1.e., 20 August 1967).

2. 20 August 1967: Consideration of the report of the Deshmukh Committee and
the report of the Revisw Committes (continued from the previous meeting held on 19 August
1967).

3. 28 October 1067 : (1) Consideration of dntions of the relevant Commit-
toes of the Research and Training School regarding the award of M.Stat. degres and diplome
in Statistical Quality Control and allied techniques; (2) considerstion of the suditors’ report,
sudited balance.sheet and statementa of accounts for the year ending 31 March 1967; (3)
revised budgot eatimates for 196768 and tontative budget proposals for 1068-69; (4) consi-
deration of draft Annual Report for 1066-87; (6) categorisation of staff.

4, 12 February 1968: (1) Consideration of the datfons of the relevant
Comshittecs of the Ressarch and Training School for the award of (i) () Ph‘D. degrees (b)
M.Stat. degrees (ii) award of dipl in (o) Computer Scisnce (b) Demography (c) Econo-
memw and Planning (d) Opemuona Research (o} Statisical Quality Contro! and (iii) results
of P ional E: ti {2) tives of Governing Body on Committees (a)
Finange Committes of the Governing Body (De. B, P. Adbikari and Dr. B, R. Seshachar—
re-elected), (b) Examinations Committes (Dr. Nirmal Kumar Chakravarti of CS0 and Shri
8. Raja Rao—elected), (c) Journal Committes (Dr. 8. 8. Shrikhande—elected), (3) felicitation
to Professor P, C. Malalanobis and Dr. C. R. Rao on their receiving the award of Padma
Bibhushana and Padma Bhushana respectively (4) report about the discusaion betwesn
Government and the Indian Statistical Institute representatives regarding report of the Re-
view Committes; (5) appointment of edvisory committes for revision of the Memorandum
of Association, Rules etc. f the Inatitute; (6) consideration of the question of integration of
Statistical Quality Control activities with the Research and Training School; (7) considera-
tion of supplementary proposals regarding ;:awgorisation; (8) authority for sanctioning loans
from surplus of Indian Statistical Institute General Provident Fund wirder Rule 27 (ii) of
the Provident Fund rules; (9) reports about {i) membership of Committee for suggesting policy
regarding perpetuation of memory of deceased workers and (ii) alleged misappropristion in
conneotion with the binding of 0.8. maps of the Library.
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Annasure 31 Admission to Courses
8.1, RBaiRoE A¥D TRATNING Bomoon

nomber
il oourses
1o, applied  appearsd {p  admitted
salootion
tests
L. Fulliims Oourses

1. Ressarch courses lsading to regigtzation for

the Ph.D. degree ) 80

Ressarch/Project Assistant - — Ty

Basearoh soholar/follow - -
4 MStab. nt your 361 268 13
4.1 M.Btab. 2nd year (by promoticn) —_ — =39
5. BStab, lat year 29 20 2
81 B.Stat. 2nd year (by promotion) - — n
52 B.Btat. 3rd yoar (by promotion) — — 8
5.3 B.Stat. 4th year (by promotion) - — 18
6. Statistioal Officers’ Gourse (jointly with the

Central Statistiosl Organisation, New Delhi - - 20-
7. Courses on Automatic Data Processing

Bystems :
7.1 Thres-maenth Course on Elsotronio Data Pro.

oeaging System for sponsored candidates 25 -_ 18
72 Automatis Data Processing System 80 17 4
4 I lonal Statistical Education Oentre

(solooted by the International Statistical

Institute) 38 - 31
0. Bpecialisad course in applisd statistion load.

ing to Diplomas
¢! Eoonomstrios and Plaming ] 8 1

*Inaluding 5 direct admissions (by theals)
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number
sl oourees yw - -
no. appeared in  admitted
! seloction
tests
9.2 Demography 4 3 3
9.3 Btatistical Quality Control 80 52 %
8.4 Computer Science 89 54 8
10.  8hort-durstion individual training for officers
on deputation - - 3
1).  Dooumnentation Research and Training — - [
12, Summer Course (Advancod) for Statisticians 10 a1 %
Full-time Courses : Bub.total of edmissions — - 301
11. Peri-time and Evening Coursss
1, One-year Evening Courss in Statistics,
Caloutta, September 1067-Auguet 1988 19 72 20
2. Elementary Techniques of Computations,
Calcutta, September 1067-March 1968 83 2% 2
3. Btatistical Computation, Calcutta, March
1068-Auguat 1068 - - 7
4. One-year Evening Cowrse in Statistics, Delhi,
{in collaboration with the Central Statistical
Organisation), September 1967-Angust 1968 210 81 36
5.  One-year Course in Statistics :
5.1 Bangalore : September 1967-August 168 s 53 %
6.2 Bombay : September 1067-August 1068 kY 30 20
5.3 Hyderabad : September 1067-August 1968 41 31 18
5.4 Madras: September 1067-August 1068 2 25 2
6.5 Trivandrum : September 1967-August 1068 26 20 12
Part-time and Evening Courses :
Bub-total of admissions - - 180
All Courses : Total admissions - - 490
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