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1. Leraoovorion

11, Genesis: The idea of starting the Indian Statistica! Institute was conotived
by Profewsor P. C. Muhalanobis and a group of young mon who had gathered round him in
the nineteen twenties (1920-31), being interested in applying statistical methods 1o the sola-
tion of practical problems. There was already & workahop, so to say, for this purposs in
what came to he known as the Statistical Laboratory, which was located in the room of
Professor Mahalnnobis, thou professor of physics in the Presidoncy College, Caloutts, 4
public meotiug, called over the signatures of Pramatha Nath Banerjee (Aiato Professor of
Economiv=), Nikhil Runjan Sen (Khaira Professor of Applied Mathematics) and P. C. Mahala.
nobis, was held on 17 December 1831, with the late Sir B, N. Mookerjee in the chair. This
meeling ndopted a resolution which led to the establi of the Indian Statistical Inatitute
which was registored an 28 April 1932 aa s non-profit distributing learned saciety under the
Societics Registration Aot XXI of 1860. A part-time computer was the only workar the
Instituto had in the first year of its existence, the total evpenditure being Ra. 238. The
Indian Statistical Institute Act of 1869 recognized tha Institute as an inatitution of national
imiportancy und empowered it to confer degrees in statistics, thus giving the lestitate the
statuw of n university, From 1 July 1960 tho Institute, through its Ressarch and Teaining
Sohiool, haa beon conducting courses leading to the deyree nf Bachelor of Statistics (B. Stat.),
and Moater of 8tatistics (M. Stat.), and a doctorata degrea (Ph.D.) is also being awarded, with
provision for a highor dootorato (D.Sc.) degree. In 1861, tho Institute adopted “Unity in
Diversity™ as the motto and the banyan tree as a crest, as & result of discussions between
the late Sir Ronald A. Fisher, Professor P. C. Mahalanobis and 8hri C. D. Deshmakh, the
President of the Institute from 1046 to 1084, who trenslated the English words into the
Sanskrit version incorporated in the orest.

1.9. Hislory of Aclivities: Sinoe its inception, the Indisn Statistical Institute
hea been carrying out a well-i d progr of work of theoretical etudies with the
focun of interest on practical applications of statistics through projest work. Thess projects
raised problems whose eolution led to original contributions to statistical theory. The
Institute's projest work involved oloss collaboration with the G and it used to
be done on business-like lines for both private enterprises and the Govarnment, with contract
granta for specified purposes. The Lnstitute was built up, in fact, on auch “business” earn.
ings. Individual training had elarted in 1932; the lsok of trained statisticians and com-
puters led to the establishment of training coursea in 1930, and the award of certificates of
competence from 1638, The Institute's educational activities expanded with pasing time,
and included cooperation with international sgencies for training programmes in South
East Asia.

In the early days, project work was mainly concerned with two problems. The
first was the control of floods, partioulstly in Bengal and Orissa. The results of this work
were partly immediate, in the impl tion of proper for flood conteol ; snd
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partly long-term, coming to fruition in such schemes as the Damodar Valley Corporation
snd the Hirekud Dam Project. The second sot of probloms, whioh centred round sgrical-
taral field trials, led to tho establishment of contast with Ronald A. Fisher as early as in
1825 and resulted in the introduction in India of his “‘design of experiments”, before thees
methods were sdopted in any other country outaide Britain. Theorstical wark on the design
of experimenta was started in the nineteen thirties and received & great impetas with R. A.
Fisher’s firat visit to tho Institute in 1038 which lod to the Institute workers making impor-
taut contributions to this subject feld. Esclier work on anthropometry and meteorology
provided the baxis for contributions to statistical theory, capecially multivaciate anslyia
with the formulation of the “generaliesd distance” in the late nlnnhm twenties. Work on
these probiems still continue in the Institute,

In 18386, theoretical and field studiea were started, at the desire of tho Government
of Indis, to develop samplo surveys for the imp of of produution of agri-
cultural eropa. Theso studies led to continuing annual crop surveys in Bengnl from 1041,
and also to imp heoretios] dovelop in the design of sample surveys which secured
for the Tnstitute a leading poition in tho world in this subject.

During the Second World War, the Institate became involved in the study of demo-
graphic problems. A detailed tabulation of the 1841 population census had to be abandoned
owing to the exigencies of war. The [nstitute had been able to persuade the Government
to retain & small sample of the osiginal census alipe.  On the basis of this sample. the Institute
prepared the detailedl tables of demographic statistica for the 1941 census. Since then.
research in demography has been an integral pert of the Institute’s activities.

Research on estimation and distribution theories also started during the war and
gradually led to the Institute becoming an internationally known centre for research in

During the nincteen fifties, the Institute developed important types of projeot work.
The Nationa! Sample Survey, initiated by l.ho Govemmont of Indis, with the help of the
Institute, in 1960, is tho most comprel and s0ci ic survey in
the world todsy. Statistical Quality Control was statted in 1953 and gradually developed
into a training and consulting service to industry on an India-wide basis, end is fulfilling &

basic need in promoting tho industrial progrees of the country.

The moa! tmpomnt developmunt of the Institute's work during the nineteen ffties
was ita 5 ib to planning. The studies on planning were insugu-
rated at tho Institute in Caleutta in 1054 by the late Prime Minister Jawaharlal Nohru, and
the Draft Plan Frame for the Second Five Year Plan was prepared on the basis of these
studies. The Institute's Planning Unit has since then worked in close collaboration with
the Perspestive Planning Division of the Planning Commission, and the National Sample
Burvey data have been found to be of great help in this work.

Bdueational Programmes : All aver the word, during the last thirty years or s0,
statistical mothods are being increasingly used in now flelds of work. This ia clearly seen
in the number of books which havo been published daring thia period, surveying the appli-
oationa of statistica in many separate individual fields of natural science, such sa geology,
which would once have bean thought quite remote from the statiatioal fleld,
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The Institute was given powers to award degrees by an Aot of Parfiament, sponsored
by the late Prime Minister Nehru, snd pessed in 1960, This, togethor with the recognition
of statistics as & key teohnology, has resulted in & new approach to the teuching of statistios
in the Institute, whioh is also exy d in ita researoh progr

In universities, the practice for o long timo wsed to be to provide courses in single
nubject like mathematics. physics, biology. economios. ete. During the latter part of the
nineteenth contury. it became necomary to develop new educationsl programmes in two
important fields, namely, medicine and engincering, bocanse it wax cwsential for the profes-
afonal etudents to have some knowledge of and akills in & number of scientific disciplines.
A similar development occurred in the field of statistica in the Inatitute,

Sir Ronald Fisher summed up the position of statistica au “the key teohnology of
the present cntary” in 1002, pointing out that a tochnologist must talk tho language of
both theoreticians and practiti The education of a technologist must, therefore,
havo n broad base. A technologist bas to see both sides of the fence, and is the channel
through which alone the knowledge and skills of others can be mado effective. Fisher said,
“It is, ] believe, in recognizing statistics as the key technology of our century, that we can
appreciate the special features of the Indian Statistical Institute......... What the scion-
tists have to do with statistioa lies in tho part they must play in the cducation of any com-
petent statistician,”

Q

8 8 new technology, is d with the use of the most economic and
efficient methods of observation, measuroment, survey, and experimentation, aud of the
processing of data for the drawing of valid inferences. Tho scope of statiatics thus extends
aver the whole range of both the natural and social sciences.

The courses leading to the B.Stat. or M.Stat. dogrees have been formulated to cover
& wide range of subjects, somewhat analogous to courses in medicine and enginecring. Pure
mathematics and the theory of probability are of basic importance. Theoretical and diffe-
reat branches of applied statistics, naturally, form a large part of the toaching programme.
Becsuso of the special needs of India, o great deal of ion in given to the ies of
planning. In these threo groups of subjects, mathomati intics, and ies of
planning, the course includes a good deal of knowledge of basio results and facts, besides
theory and methodology.

In addition, facilities are provided for the students to become familiar with the
methods of observation, survey, and experi ion in & number of scientifio
subjecte. Here the emphasis is not 8o wuch ou the content of knowledge of faots, or of theo-
ries, but on methods ; and the strees s, therefore, on practical courses and statistical analysis
and the interpretation of data.

The Research Policy: Ronald Fisher had pointed out “that the sclence with which
the student is to become acquainted must be genuino ressarch in its own right, not what is
oloquently called a ‘mock-up’ for the use of students only.” It is, thorefors, the policy of
the Institute to establish small, high level, rescarch units in both the natural and social
saiences, to offer facilities for researoh and training in the use of etatistical methods in practice.

The Government of India approved this policy in 8 communication from the Cabinet
Bearetariat dated 16 June 1962 in the following terma :

3
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"Government socept the view that statistios baing & new technology, it should be
apen to the Indian Statistioal Instituts to establish and maintain research and study units
in subjeots otber than theoretioal and applied statistics to offer facilities for rescarch and
spplication of statistical methods and for the provision of training in meh methods. The
number of such naita would depend on the availability of really ablo research soientists snd
also on the funds available to the Institute. Similarly, in furtheranoe of the purpoees as
00t out in Section 5 of the Indian Statistical Institute Act, the Institute may cstablish and
maintain unita for the study of different langnages (inoluding translation unita, library scieace,
documentation, eto.) and for avxiliary studies and teaching in different subjects inoluding
humanities.”

In this plan, esch research unit would be concerned with & particular theme. Where
there is more than one professional scientist in the same unit, they may either work jointly
on the same topie or on diffarent topics, which would, however, be related to & ceatral prob-
lem. Each research paper may be indepoudent, but the results would be eapablo of
being added together to supply & more comprobensive pictars of different aspects of the
oentral theme.

This thematic programme of research is particularly useful in underdeveloped
countries. In s large department or the faculty of a University, scientista often work on
unrelated topics with prectically no possibllity of communication, or exchange of views
snd criticlsms among them. Scientists in & amall ressarch unit working on related groups
of subjects can easily communicate with one another ; 8 miniatare sciontific community can
thus be eatablished with the possibility of a free exchange of views and criticisms. Such
soientifio cells can then graduaily build up a scientific community in the country sa a whole.

The concept of a thematic programme for each research unit is also nseful in preveat-
ing the growth of large unita which a big staff dealing with a multitade of subjects. The
Institute’s policy is to have emall unita of pioneering research arranged in a horizontal or
paralle] pattorn of organization. The Institute’s policy is also to enconrage joint projects of
research and advanced studies by collaboration betwesn two or more research units within
the Institute and also with other universities, institutions and organizations.

The Institute’s small research units are thus intended to play s quadrupis rolo.

(§) Each will contributo to the tesching of dagree-courses in statistics, familiarixing
students with types of problems, and methods of obeervations, measurement, snd exper-
ment, in its own field of natural scionce.

(i5) Each unit will actively sogage in & programme of pionsering research, which
will throw up probloms of & statistical nature from time to time, some of whioh may well
imulate the evolution of new statistical methods.

(i) 1t s also hoped that ths research units will be sbls to act aa a lisison between
workers in similar flelda of science in universities and Government organizations, oa the
one hand, and the research statisticians of the Institats, on the other, to promote the spresd
of kmowledge of statistioal methods in scientifio ressarch in Indis.

(iv) Somé of thees research unita have also been funotioning in a very eacoursging
way sa the meeting place for active collaboration between the scientists in India and guest
salentists from abrosd. Buch collaboration is an important rols of the Institute,

4
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2. GXMEAL ADMUVIGTRATION

2). Membership: The year 1008.60 marted with 70 life membor (including
§ honorury life membera), 7 institutional membem and 354 ordinary members on the roll.
During the year, 40 ordinary members nad one institutional membor were enrolisd and 3
onlinary membera became Life members. Thres ordinnry members and one institutional
member resignod and, aocording to information available to the Lnstitate, one lilo member
and ons ordinary momber died, At the end of the year, therefore, the total membership
was 476 consisting of 81 life (inoluding 5 honorary life bors). 387 ordinary and 7 inatitu.
tional members.

It may be mentioned that the Inatitute has not been able to maintain contect with
o vory large aumber of ite members apecinlly those who were elocted in carlier yoars, mostly
becsum the members did not keop the Institute Office informed about thoir changes in adriress,
d sent to their regis were aithor returncd by the post office or
not replied to in many casos. During the last two years, a systomatio sitcmpt has been
made to ascertain the present add of members, particularly thoss who are ia arrears
of subscription for more than two years, becauss Rulo 3 of the Inatituto Bules deprives such
members of the rights and privileges of momborship. It has been possible to maintain con-
tact with a goud number of members and somo of thom have also paid their arrears. Attopts
bave, however, not been comploted and are proposed to be carried out during the current
year also. After completion of this work, proposals wonld be put np to the Couneil for
terminating the membership of those who arv cither in arrears for ueveral years or whose
addresses etc. cannot be ascertained. The Council's pormission would then be sought for
revising the total number of members, on the basis of the latest availsble information.

1 add

Seventynine sessional mombers and 188 student members were enrolled doring
100869, compared with 88 sessional and 108 student membera in the previous year. Soasio-
aal and atudent members are cnrolled for one year at a time.

2.2. Anaval General Meeting: The Annual General Meeting and the sdjourned
Annuel General Mosting wore held respectively on 31 October 1983 and 20 Decem'»r 1988,
to transact the business specified in the constitution. Tho meeting held on 31 Octabor 1968
dealt with the election of the Chairman, Vice-Chairmen and members of Council, considera-
tion of the anditors’ report and auditod statement of accounts for 1067-63 and balancs.
shest aa ab 31 March 1088, consideration of the Annual Report for 1967.68, confirmation
of Statute 5.1 under Rale 13 of the Institute, consideration of the roport regarding {u) the
nupual genoral meeting aud the general moeeting dated 30 October 1967 and 24 January
1968 repectively, (b) action taken in respect of the report of the Raview Committes, the
sppointment of auditors for the term 1088.80.

Owing to certain reasons, there was some delay in placing the fnul aceounts before
the auditors. As a result, the audited report for tho torm 1987-68 and the balance-sheet
8 at 31 March 1068 could not be considered in the sforesaid meoting held on 31 Gatober
1908. The meeting was, thereforo, adjourncd ta 20 Decembor 1068 at the new City Office
of the Institute at 27B Cameo Stroet, Caloutte-18. This meeting adopted the auditors’
report with sudited statement of accounts und balanoe-sheet for the gear onded 31 March
1068 nubmitted by Messrs. Prico Waterhouse, Peat & Co., eatlier approved by the Governing
Body of tho Research and Training Schoal and the Counsil of the Inatitute and the Finanos
Commitéees of tho Governing Body and of the Counoil.
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The elootion of the office-bearers was due this year, except that of Shri 8. Dutt,
LCS. (Reid.), Vios-Chairman.

The namee of the President, Vice-Presidents, Chairman, Vice-Chsirmen snd other
offico bearcrs and members of tho Council after the eleotion on 31 October 1968 are given
in Annexure L.

‘The auditors’ report, audited statement of accounts for the year 1968.69 and the
balance-sheet az at 31 March 1909, subnitted by Meaars. Prico Waterhouse, Peat & Co., aro
given in Annerwre 7.

23, Meelings of the Council : The Council of the Institate mot 11 timea during
the year on 18 April. 23 July. 18 Auguat and its adjourned mootings held on 19 Auguat, 26
August, 14 October, 28 October, 30 October, 1 Decomber 1088, 15 Murch and its sdjonrned
meeting held on 24 March 1989, together with another mesting of the samo date.

24. Meelings of the Governing Body of the Resenrch and Training Schood: The
Governing Body of the Research and Training School met four times during the year on
30 October and 19 Decomber 1088, 15 March and its adjourne| mesting held on 24 March
1969.

Tmportant items of business transacted at the meetings of the Council and the
Governing Body of the Research and Training School are briefly mentioned in Anrezure 2.

2.6. Meetings of the Finance Commiltees : The Finance Committes of the Council
and the Finance Committee of the Governing Body of the Research and Training School
met on 28 October and 18 December 1968 to consider the auditors’ report, audited state-
ment of accounts and balance-shect as at 31 March 1968, revised budget estimates for 1988-89
and the tentative budget proposals for 1069-70.

2.8. Membership of the Governing Body and Finance Commillees : The names of
members of the Governing Body of the Research and Training School and of the Finance
Committees of the Council and the Governing Body are given in Annezure 1.

27, Institule’s slaff: Professor P. C. Mahalanobis held the office of Honorary
Secretary and Honorary Director of the Tnstitute thronghout the perind. Dr. C. R. Rao
continued as the Director of the Research and Training School.

8hri N. C. Chakravarti, Honorary Joint Secretary, continned s a Special Officer on
o part-time basis to look after cortain constitutionnl, sccretarial, lagal and other matters.
Shri S. Basv, Honorary Joint Secretary, also continued as an Officer on Special Duty, with
headquarters at Delhi.

Shri P. Ray continued to work as Joiot Secretary and Administrative Officer
throughout the period.

28. New Appoiniments : The staff of the Institute was strengthened during the yesr
by the addition of the following persons. The date of joining is shown againat each name.

Research and Training School: 1. Shri Sankar Chatterjec, M.8c. (Applied Geo-
logy, Jadavpur): 19 Decomber 1968 ; 2. Shri Asru Chowdhury, M.So. (dpplied Geology,
Jadavpur) : 1 October 1968; 3. Shri 8. R. Das, M.So. (Pure Physics, Caloutta): 24 April
1068 ; 4. Dr. Partha N. Mukherjee, M.A. {Sociology), Ph.D., (Patna University): 9 April
1068 ; 5. Dr. M. G. Nadkarni, M So. (Math. Bombay), Ph.D., (App. Math., Brown University,
US8.A): 20 August 1068.
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During the year, the Lnstitate secured the servicss of tha following volunteers undar
the British Ovorscas Volunteer Scheme : 1. Miss Pamels Jean Page : joined on 23 August
1068 ; 2. Miss Ann Laura Kirby: joined on 7 November 1068.

The following volunteers, who had joined in 1967, lofi during the current yesr:
1. Miss Elizaboth Mary MacNicol left in June 1868 ; 2. Mis Jennifor Margaret Uden left
in Decomber 1068,

Planning, Delhi : 1. Dr. Pranab K. Bardhan, M.A. (Econ.), Ph.D. (Cantab):
13 February 1080 ; 2. Dr. Poter Philip, B.A. (Hons. Econ.), Ph.D. (Staaford, USA.):
11 November 1968 ; 3. Dr. 8. D. Taudutkar, M.A. (Econ.), Ph.D. (Harvard, US.A): 13
September 1968,

2.9. Resignulions and Betirewents : 'The following members of the staff lafi the
Tnstitute on the dates mentioned : 1. Dr. Somesh Dasgupta, (RTS): 31 August 1968 ; 2. Dr.
M. K. Dutta Chowdhury, (Planning, Delhi) : | June 1968 ; 3. Dr. 8. K. Gupta (RTS) : 1 May
1968 ; 4. Dr. C. Q. Khatri (278) . | July 1968 ; 5. Dr. A. Mathai, {RT'S): 1. Jaouary 1069 ;
6. Stri Provat K. Mitra, (Elecironica) : 2. Scptembor 1068 ; 7. Shri Vinod Prakash, (Plas-
ring, Delhi) : 12 September 1068 : 8, Dr. C. R. K. Prasar, (Planning, Delhi) : 30 June 1068 ;
9. 8bri Biswajit Roy (Library): 4 April 1088,

The following \mrkm retimd on tho dates mentioned : 1. Shri Jogen Chowdhury,
(Central Stores): 1 July 1968 ; 2. Shri §. C. Dasgupta (Eslate Office) : 1 July 1088

2.10. Obitvary: We are sorry to record that 8bri Mohanlal Ganguli, B.A. (Cal.),
B.Sc. (Stat.) (London), (NSS Depariment), pessed away on 14 Januery 1969 at the age
of about sixty. He joined the Tnstitute in 1930 after his return from England. A few
years later. he joined the Indian Jule Mills Associntion as a statistician, and worked thers
for & number of years, He returned to the Institute in January 1856 and stayed here till
his death. Ho served the Inatitute in many ways during his long association with it.

We aro also sorry to record that Shri Ushanath Banerjee, M.A.. (N8S Depariment)
passed away on 18 February 1969. He had been in the Institute since 1965 and was only
about 47 years old at the time of his death.

211, Review Commitiee: It was noted in the Annual Report of 1987-68 that
in respect of matters othor than the Nationa! Sample Survcy, a discussion was held with
the Government represontatives on 6 January 1068, in which agreement wsa reached in many
matters.

Subsequent developmenta are briefly mentioned below :

(1) There was some differences regarding the record notes of discussions of 8 January
1688 propared by the Government and the Lustitute Administration wrote to the Govern-
ment auggesting certain amendments.

(2) The Pendharkar Working Group which had bean m up by thu Government
early in 1667 in ion with the ination of garding the reorga-
nisation of the National Sample Survey, which information became known to the Institote
in Auguat 1067, submitted their report to the Governmont, a copy of which was received
townrds the end of 1667.68. The Council set up & ittee, under the ohai hip of
Dr. Nabagopal Das, to examine this roport. The Das Committes's report was oonudered
by the Council on I8 April 1068 snd the relavant oxtract from tho proocedings of the said
moeting was forwarded to tho Govornment under No. C 663 dated 6/7 May 1068.
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(8) A second discussion took place in Delhi on 3 Juns 1088 batwoeen the representa-
tives of the Government sod the ISI in connection with the N8S lsue. This mesting was
sitended by Shri D. 8. Joshi, Cabinet Secretary, 8tri D. C. Das, Beoretary, Department
of Statistics, Shri T. P. Singh, Secretary, Ministey of Finance, Dr. 1. G. Patel, Special Secre.
tary, Department of Economics Affairs, Shri M. R. Yardl, Additional Bearetary, Ministry
of Home Affairs, Bhri A. P. V. Krishnan, Joint Secretary (L & R), Ministry of Finance,
Shri 8. P. Pande, Chief Dircotor, National Sample Survey, Shri V. R. Rao, Director, Compu.
ter Centre sud Shri 8. P. Jain, Deputy Seorotary, Department of Statistics, representing
the Government ; Dr. C. R. Rao, Director, Researoh and Training Sehool, Shri D. B. Lahiri
and Shri N, C, Gboab, N§S Division, Dr. B. §. Minhas, Head, Planning Unit, Delbi, and
Sbri P. Ray, Joint Secretary, rop g the Indisn Statistical Institato,

(4) The Govarnment ropresentatives wanted to know the neture and dimeasion
of a Survey Revearch and Project \Ving in the ovent of the NSS work beiuy transfarred from
the Institute.

{5) The Inatituts representatives could not get say ides about the nature of ths
future orgunisation of the NSS, in case the Government decided to transfer the N3S work
from the lnatitute.

(8) A copy of the record note of discussion was received from the Government oa
12 June 1088. As the views of the Inatitute rep ivos wero not adequately recorded
in some respecta, Decosesry d were submitted to the Gy on 17 Juns 1963,

In thiv conneotion, it may be mentioned that with regard to the differencea relating
to record note of discusciona ua stated in sub-paras (1) and (8) of paragraph 2.11 nbovo, Shri 8.
P. Jain, Deputy Secretary, Dep of Statiatics (who rep d the Cahinet Seoretary
in the mesting of the Council dated 18 August 1968) informed the meeting that it was not
considered neceasary to make any amendments s the notes were records of informal meetings.
But this position waa not acoepted by the Council and the Chairman expressed the hope
that Government would consider the matter further, and sgroc W have the views of both
sides recorded ln a way acceptable to both sides.

(7) The Institute hea nlresdy implemented eome of the decision of the Council
in respect of certain recommendstions of the Review Committeo and of the Deshmukh
Committes. The mattars on which no ssttlemont could be reached were discussod in dotail
in the Council mestings of 18 April and of 18 and 1 August 1068 snd the views of the Council
of the Institute have been intimated to the Government.

8) A Ismr was received from the Government on 16 Decomber 1068, enclosing
[ g the G action relating to the Review Committee’s recom-
mendations. The (,ounul of the Lnstitate whioh met on 18 December 1084 noticed that in
respeot of o number of items tabled beforo the Parlinment, the Government had scoepted
the suggestions, eto. of the Council, whils in vertain cases the matters are still under con-
sideration of the Government. [t was decided that thoss matters should be brought up
for consideration of the Council which the Institute administration considersd necessary
after o coreful examination of the statement.

(9) The tabled question, G 1] dations eto. were med in
detail by the Lnstitute edministration and notes relating to thoso recommendations of the
Review Committes which were not found acceptable by the Institute were placed befors
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the Conncil meetinga of 16 and 24 March 1069. Thess were very carafully gone into in thoss
meetings and the Council took certain decisions in respsct of & number of important pointa
(0., of the merging of funds eto.) but consideration of othar
pointa had to be deferred.

Further developments will be reported in due coure.

3. Homoums awp Awamps

Professor P. Gmmhumnnxdadmmhndthummd
medal by the Axiatio Society for tho year 1068, for conspi ly
in the teld of statistios.

Dr. C. R. Rao was awarded tha Meghnad Sahs gold medal of the National Institats
of Seience for the year 1869 for outstanding contributions in & branch of science. He was
appointed membor of (i) the Committes to enquire into the overall functioning of the Counail
of Scientific and Industrial Research, and (i) the Committeo on Seience and Teahnology.

Shri 8. K. Bskai ((Geological Studies) waa admitted to the degres of Dootor of Sciencs
(D.Sc.) on his theais “Stratigraphy of the coastal Gondwana and post-Gondwana rocks near
Elfore (Elurn). Weat Godavari Distriet, Andhra Pradesh, with special reference *o Raghava-
pursm mudstones” based on tho resssrch work done in the Geological Studies Thit.

8hri Deb Kumar Dutta Mazumdar was elected a member of the Sactional Com-
mittee. Section of Statistics, Fifty-seventh session (1069-70), [ndian Science Congress. He
was also elested & member of the Asscciation for Input-output Research, Gokhals Lnstitute
of Politice and Economics, Poona.

Dr. 8. L. Jain (Geological Studies) wae invited s an expert member for the selection
committes for the appointment of a Reader in the Allshabad University in July 1968.

Professor 8. K. Mitrs (Blectronics) acted ag the Chairman, Foorth Session, Seminar
on Computation, orgsnised by the Institution of Telocommunication Engineers (Caleatta
Centre) on 24 November 1068.

Shri Kanti Bhusan Pakrasi {Anthropomelry) was awarded the D.Phil (Sc.) degree
of the Calvutta University in May 1088, on the basis of research work in anthropology at
the [nstitute.

Dr. J. Roy (Computer Stience) was slooted sn ordinary member of the Intamational
Statistical Lostitnte.

Dr Supriya Sengupta (Geologioal Studies) was elsoted to the Couneil, Internstionsl

for Math jcal Geology, at its foundation meeting at Prague.

4. Corrszexors uxp SarwriFio Touss ABoaD

Dr. C. R. Rao left Caleutta on 8 June 1888 for abroad to attend meetings and con-
foronces, Ha participated in (i) the meeting of the Expert Group on Assessment of Accep-
tance snd Use-effoctiveness of Family Planning Methods convened by tha ECAFE at Bang-
kok, Thailand (11-21 June 1068), and (ii) the Second International Symposium on Multi-
variate Analysis held at the Wright State University, Dayton, Ohio, U8.A. {17-282 June
1088).
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Dr. and Mrs, 0. R. Rao went to Moscow on 28 September 1088, on invitation from
the US.8.R. Acadomy of Sciences, and stayed in the U.8.8.R. up to 18 Ootober 1968.
During this period, Dr. Rao visited the Presidium of the U.8.5.R. Acadomy of Scienices acd
the Institute of Peoples of Asia on 23 Soptember. tho Ethnographio Lostitute (with Professor
Mahalanobis) and the Economio Institute on the 24th, the Computer Centre and the Moscow
University (Statistical Lostitute headed by Acsdemician Kolmogorov) on the 25th, Steklov
Institute of Mathamatics and the Soviet Acadomy Publishing House on 20 September 1968.

Dr. Reo visited Tashkent, Samarkhsnd and Bhukara from 27 to 30 September.
He led disoussions with Professor Sirazuddinov, Rector, University of Tashkent, aod Pro-
fesaor Sarimsakov, Minister of Education, and visited the Institute of Mathematica and the
Institute of Oriental Stadies of the Uzbekistan Academy of Scicnces. He yave s lecture on
Rocent investigations on least square theory' at the Tashkent University.

During 1-3 Ootober, he was at the ‘Academio city’ near Novosibirak, whero the
Siberian brauch of the Soviet Acadomy of Scionces ia located. He visited the Institute
of Grology, Inatituto of Economics snd the Lustitute of Mathematics and had discassions
with Academioian Sobolev.

During 4-8 October, he was back in Moscow for furthor disoussions with some scien-
tists of the Academy of Sciences.

Dr. C. R. Rao left, for Leningrad on the 6th and stayed there up to the 13th. He met
Acodomician Linnik and hie collcagucs and participated in the seminars arranged at the
Lemngrnd Um\cmty He gnve lwtum on (i) Robustness of least square catimators, (i)

of mull , {iti) Docomp theorem of a vector variable
und (iv) Statistical thinking. He also mat Professor Visteliue and bad discussions with him
on geological research at the [nstitute of Mathomatics.

He returned to Moscow on the l4th morning and stayed there till the [7th. At
Mosacow, ho gave a locture at Kolmogorov's Statistical Institute on ‘Characterization of
random variables in linear structiral relationa on the Lith, at the Steklov Institute of Mathe-
matics on Generalised inverse of singular and rectangular matrioss' on the 13th and at the
Economic Institute on Robustness of least squaro estimators’ on the 16th.

8hri R. L. Brahmachary (Bmbryology) visited Uganda and Kenya from July to
September 1968, During the period, Shri Brahmachary worked st the Makerere University
Laborstory on Entbryonic [nformation Tranafer and at the Nairobi University.

Dr. B. C. Das (Biomeiry) and Dr. Rhea 8. Daa (4ppraisal) left for London
on 5 September 1068 and returned to Calentta on 27 October 1068. In London, they had
a series of conferences at the General Register Office rogarding arrangementa for a special
listing of the Hospital In-patient Enquiry (England and Wales) data with Dr. A. Y. Adels-
tein, Chiof Medical Statistician, Dr. G. B. Bill and Dr. W. A, Wilson, Senior Medical Statis-
ticiane. Thay slso discussed the analyzis of hospital data and it use iu planning health
services, as well es the possible interchangs of research personnel, with Professor H.F.L.
Logan and Dr.J. 8. A. Ashley, London School of Eygiene and Tropical Medicine, with Mr.
Gordon McLachlan, Direotor, Nuffiold Provineisl Hospitals Trusts, and with Barbara
Duncum, Nuffield Foundation. They registered for and attended the Twelfth Annual
Meeting of the Socioty for Social Medicine, at the Imperial Collego, London.
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Dr. B. C. Daa also disoussed gorontologiosl ressarch with Dr. Alex Comfort, MRO
Rescarch Unlt on Aging, University College, London. Dr. Rhea 8. Das had discussiona on

li and psychophonetics with Professor D. B. Fry, Department of Phonetics,
Un(ven(w Collego, Iandon, and Professor Aleo Rodger, Department of Occupational Psyoho-
logy, Birkbeck College, London. Thoy visited the Researoh and Intelligenco Unit, Scottish
Home and Health Dey Edinburgh, and had discussions with Dr. J. Donnally, Senjor
Medical Statistician, Dr. Keith Hope, Statistioian on the special oasc listing of the Scottish
Hospital In-patient Enquiry. In Edinburgh, Dr. Rhea 8. Daa visited the Donaldsons'
School for the Deaf, and disoussed rescarch on language development in deaf children with
Dr. 6. W. C. M y. research peyohologis

They procoeded to Basel, Switzerland, to give lsotnros and participato in reseorch
discussions ae visiting research uiwﬁm with Professor ¥, Vorzar, Direotor, [nstitate for
Experi 1 G ) After ing thiy assig) they procesdad to Geneva
for ducu«nonx at tho World Henlth Orgnnmuon on international health statistics, with parti-
cular reference to haspitalization data. At tho W.H.O., they met Dr. W. P. D. Lognn.
Director, Health Statistica, Dr. M. Grais, Chief, Dissemination of Statistieal T
De. N. Junghalwalls, Director, Public Health Services, and Dr. R. F. Bridgmen, Chief, Orga-
nization of Medical Care.

On the invitation of Professor Djordje Koatio, Director, Dr. Rhea 8. Das visited
the Institate for Experimental Phonetics and Specch Pathology, Belgrade, Yugoslavia,
where she participated in resoarch and comploted & papor on children's verbal responses to
phonetically different suditory stimuli, and compl graphio and palatograp
data collection for an outline of Bengali phonetice. Dr. E C. Du carried oot sa snalysis
of oil sceds on the nuclear magnetio resonanco (NBR) analyzer st the Institate for
the Application of Nuclear Energy in Agrioulture, Veterinary Medicine sad Forestry,
Bolgrade-Zomun.

Professor T. A. Davis (Crop Seitnce) left for Jogjakarta {Indoneais) on 8 Septerb

1068 to participate in the F.A.0. Confe on Cooonut Production, Protection and Prooes-
sing (910 Seplember) . He presented the following three papers at the conference:

1. Rilateral aymmetry in the leaves of Jocos nuciference L. 2. Vegetative apomixis
in coconat and other palms. 3. Morphology and physiology of coconut pnenmatophores.
He was on tour for five weeks in Indonesia, Malaysia and Thailand. In Indonesia, apart
from participating at the FAO Teohnical Conferenco on Coconut (st Jogjskma), he delivered
a lecture on ‘Clonal propagation in the coconut’ a¢ the Gadjsmada Uni , Jogjok
He also deliversd & leoture on the 'Possibilities of effocting vegomwa pmpagntwu
in the oil palm’ to the executive staff of the United Plantations (Malaysia). At Bangkok,
Professor Davis participated, on invitation, in the ECAFE sub-Regional Consultations
on Reglona] Plan Harmonization: Coconut Prodacts snd Oil Palms and gave aa sccount

of the signifi of the foliar in the coconat and oil palms.
Professor D. B. Lahiri {National Sample Suroey) loft for the U.8.A. on 19 April
1969 and attended, on invitation, the Symposiam on Survey Sampling organised by the

University of North Carolins st Chapel Hill on 24 April 1968,

Dr. 8. K. Mitra (RT8) Joft Calcutta for Budapest, Hnnglry. on 18 October 1988 for
s six-woek visit under the Indo-Hungarian Culturs! Exchangs Px « B visited the
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following i jons in Budapest : Central Statistical Office, Karl Marx University, Tooh-
pologios! University, Mathomatical Tnstituto of the Hungarian Academy of Soiencos sad
also the univarsities s¢ Szeged and Debrocen. Ho delivarod leotures at some of the places.

Profestor R. Mukherjee (Sociology) left Indis on 5 June 1968 to sitend the
UN.E.8.C.0. Seminar on Sovial Resoarch Methods held from 24 June to 2 August 1968 in
Copenhagen, on an invitation from the Danish National Institute of Soeial Research.
Professor Mukherjeo deliversd two lectures at the seminar on “Experiences from Sample
Surveys in India" on 10 and 11 July 1068.

Between June and September 14688, Professor Mukherjes visited seversl other
European countries, besides leoturing ab the Danish National Institute. In reaponss to
long-standing invitations, ho visited other places, such ae the Institute of Comparative Social
Rescarch at Cologne, International Social Science Council of Paris and the Inatitute of the
Peoples of Asis, Moscow. His visit to the Cologno University was widely covered on 3 July
1068 by the \Veat German newspaper Saarbrucker Zeitung. He returned to India on 16
Septembor 1068.

On an invitation from the Rescarch Centre on Social and Economic Development
in Asis, the Instituto of Economic Growth, Profeesor Mukherjee ottended n meeting held in
Baugkok on the “Survoy of social tronds in Asia : working yroup” held from 10 to 14 March
1069. He left India on 10 March and returned on 15 March 1960,

5. Stupy ToURS ARD ASSIONMENTS ABROAD

Dr. D. Baeu (RTS) loft for the USA to accept a visiting professorship at the
University of New Mexico from 1 July 1988.

Dr. L. 8. Bhat (Planning and Regional S8urvey Unit, New Delhi). was on a visiting

appointment in the Department of Geography, A lisn National University, Canberra,
for one academic year. He left for Canberra on 15 March 1968 and returned to Delhi on
16 November 1988. During this period, he visited universities and research organi

for lectures and held discussions on land systems snalysia and regional survey and planning.

Dr. Bhat went to Bangkok on 8 January 1869, st the invitation of the ECAFE,
to work as a consultant for the preparation of a manual oo regional planning. An outline
of the project was finalised during his stay there. He returned to Daihi on 7 Fobruary 1969,

Dr. D. K. Bose joined the Planning Unit, Caloutta, on 9 September 1068, after spend-
ing one year at the lowa State University, USA.

Dr. 8. W. Dharmadhikari (RTS) rejoined on | August 1888, after spending two years
at the University of Arizona, USA.

Dr. E. V. Erishnamurthy (RT'3) left for lareel in January 1909 to accopt a visiting
fellowship at the Seizmann Institute of Sclence, Rehovoth, Tsrasl, for ons year from | January
1960.

8hri T. Krishnamurty (RTS) joined the Lever Brothers, Bombay, from 1 March
1069, for one yoar,
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Shri A. N. Nankanna (Sfatishical Quality Confrol) was wolected as one of the delegaltes
from India to attend the training course on installing & quality control system in an industry
organised by the Asian Productivity Organisstion (A.P.0.) in Tokyo. from 22 January to
24 Fobruary 1969. Ha left India to reach Tokyo on 21 January 1089 and returned to Banga-
Yore on 6 Maroh 1069,

Shri N. Naroyana (Statistical Quality Conlrol) proceeded to the U.8.A. on & nine-
month United Nations fellowsh for ing training in operations research
at the Johns*Hopkins Umvermy Ho left India on 17 September 1968.

Dr. Tapan Roy Chowdhury (Geological Studies) left for Britain on 21 Novomber 1968
to accept an appointinent at tho University College. London. to assist Dr. Pamela Robinson
in her research project on ““Trivssic Vertebrate Faunas from Britain and India”. financed
by the Natural Environmental Rescarch Council of Britain. On the way. he stayed in the
USS.R. for ten days (21.30 November) as & gneat of the USS.R. Academy of Selences.
During this period. he visited the Paleozoological [natitute of the Academy in Moncow and
had the opportunity of oxamining the excellent Russian collection there, He had extensive
discussiona with Russian collesgues on the wignifi of the similarities between the
foxsil faunos of the USS.R. and Indin. Dr. Roy Chowdhury also visited the Zoological
and Grological Tnatitates of the Academy in Leningrad.

Shri K. Sankaranarayen (National Sample Survey) rejoined in May 1068, on the
expiry of his short study tour in Canada. under the Colombo Plan, for training in survey
methods, including tho analyses of non-eampling crrors in censusea and surveys.

8hri Sugata Sen Gupta (Qeological Studies) was awarded a Commonwaalth Fellowship
for higher studies in Geology at the Imperin! College of Science and Technology, London.
He left for London on 18 September 1968.

Dr. J. Sethuraman (RTS) left for the U.8.A. on 18 September 1968 to accept
visiting profeasorship at the Florida State University.

Dr. K. R. Shah (RT'S) left for Canads on 23 September 1968 to accept a visiting pro-
fessorehip at the Waterloo University.

Sbri N. 8. Sreenivasan (Statistical Quality Conirol) left for the United Kingdom on
17 January 1968 on o nine-month fellowship under the Colombo Plan Programmo for under-
going intenxivo studiew in operations rosearch, He worked at the United Steel Co., Sheftield.
on operations research projecta.

6. Researom axp TRAININO SamooL

The Research and Training School carried out its activities undor the guidnnce of
tho Direstor, C. R. Rao. The units for applied rescaroh and scisnce laboratories attached
to the Research and Training School, togethor with the names of tho heads of wnits, are
a2 follows :

Rhea 8. Das (Appraieal), SBudhir Ranjan Das (4nthropology and Human Genelics),
Prabhat Ranjan Pal (Biochemistry), Bhupendra Chandra Das (Biometry), Subodh Kumar
Roy (Bolmly) Jogabmm Roy (Computer Smm) Trupapur Antony Davis (Crop Sciencs)
ier Raman (Demography), Deb Kumar Bose (Economic Research),
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Ratan Lal Brahmachsry (Embryology), Sohan Lal Jain (Geology), Monimohon Mukherjeo
(National Income Research), Durgsprasad Bhattacharys (Pre.Census Population Studies),
Sibabrata Chatterjee (Psychometric Research ond Servies), and Rambkrishna Mukberjes
(Soctology).

Subodh Kumar Roy waa the Dean of Studies, Asoke Maitra was in chargo of train.
ing at the I i istical Education Centre, Sujit Kumar Mitrs was in ohargo of
the Summer School, and B. Ramachandran in charge of the evening courses at Caloutta
and the branches of the Institute.

1. The research work of the Institute during the year 1988-60 is embodied in 170
popers sent for publication in journals. A complets list of these papers and abstracts are
given in Annezure 5 and tho Research Summary. A selected list of topics on which reseacch
waa carried ont, from tho wide variety of subjects covered in thesc papers, is given below.

1.1, Mathemalical slalistics and probability : Generalised inversss of matrices,
theory of least squares, multivariate analysis, characterisstion of univariate and multi-
variate normal distributi pling over two i comparison of ssmpling with
and without replacernent, marginal function of finite stationary Markov chains, characteris-
tio funotions, and generslised atable laws.

1.2. Mathemalics and numericol analysia :  Analytic and co-analytic sets, discrete
Borel spaces, repeated interchange graphs, powers of trees and other graphs, characterisa-
tion of graphs, d geaphs, and radi jon of numbera.

13. Natural sciences: Age-related behaviour of blood characteristics, planning
of hospital services from age-apecifio mortality data, stndies on spirality and genetic improve.
ment of the coconut, bilateral asymmetry of fowers and plants, dermatoglyphies and hairy
pinnee in Indian population, vomerine testh of Ceratodus from the Maleri formation, strati-
graphy of the upper Gond formations of the Pranhita-Godavari valley, sieving and
settling techniques for sand analysis, chain exchange resstions of elementary particles, and
deuteron polarisation in nucleon-denteron scattering.

14. Economics, demography and sociology : Productivity and earnings in Indian
manufacturing industries, demand projection of coreals, estimation of all-India birth and
death rates, life tables for Assam, and diachronio and synchronic aspeets of social change.,

1.5, Psychomelry : fo differential intor-relationship among
Berbo-Croation vowels, child response to auditory stimuli, confidence interval for the score,
construction and development of non-language test of verbal intelligence and interest
patterns of the inmates of & house of detention.

Courses: A new diploma two-year evening courso in statistical quality control
and operations reseatch was started during the year in Madras and Bombay, while new sub-
jeots were added for specialization at the M.Stat level. The research and trsining courses
oonducted by the Research and Training Sohool in 1888-69 were as follows :

1. Research Courses
1.1 Research and advanoed studies, general.
1.2 Rosearch leading to the Ph.D. degree.
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Degres Courses
2.1 Four.year cours leading to the B.Stat. degree.
2.2 Two.year courss loading to the M.Stat. degree.
. Specialized Course in Applied Statistics leading lo Diplomas
3.1 Blo-statistics.
3.2 Demography.
3.3 Econometrics and Planning.
34 Large Seale Samplo Surveys.
3.5 Operational Rescarch and Allied Teshniques.
3.8 Quantitative Genetice.
3.7 Btatistical Quality Control,

. Summer Course in Slatistics.

. Training Courses in Stakistics

5.1 Statistical Officer's Training Course (jointly with the Central Statistical Organisa-
tion, 6/9 months.

5.2 Speciel short-duration individus! training for officors on deputation.

. Evening Courses
6.1 Statistical Methods and Applications, at Dethi (in collaboration with the CS0).
8.2 Statitical Methods and Applications, at Hyderabad (in collaboration with the
Indisn Institute of Economica).
6.3 Statistical Methods and Applications, st Trivandrum (in collsborstion with the

University of Kerals).

6.4 Statistical Methods and Appli st Bangalore, Bombay and Madras (by the
Branch offices) snd Calcutta.

65 Elementary Techoiques of G jons, Caloutta.

P

6.8 Statistioal Computstions, Calcutts,

6.7 Diploma Courso in Statistical Quality Conteol and Operations! Research, Bangalore
and Madras,

. Blecronic Compuler Courses

7.1 Three.month Intensive Courss on Progeamming snd Applicat

1.2 One-yoar Diploma Courve in Computer Science.
15
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8. Courses al the Inlernational Sialistical Bduoation Oenire, Calculla {in collaboration with
tho [ntornational Statistical [nstitute under o Board of Directors with the repre-
of the I ional Statistioal Instituto, Tndian Statistics! Institute and

the Government of India).
. One-year Troining Cotirse in Documenlation ol Bangalors.
10. Ome.pear Diploma Course in Slatistical Quality Control.
. Diploma and Certificte Examinations (all-India inations, open o external candi-
dates).
111 Statistical Pield Survey, Junior Certificate.
11.2 Statistical Field Survey, Senior Certificate.
113 Statistical Field Survey Diploms.
114 Computer's Certificate.
115 Statistician’a Diploma.
12. Awarde for Higher Profestional Atiaimnents
121 Associateship of the Indian Statistical Inatituts {AISI) on thoe basia of report
submitted, of professional work.
12.2 Associste Fellowship of the Indian Statistical Institute (AFISI) on the basis

of report/thesis sub d of prof | work.
13. Awards for Outsianding Contribudions
13.) D.Sc. degree of the Institute in recognition of ding published work fn
the field of atatistics.
132 Fellowship of the Indian Statistical Institute for fundsmental oontribution in

the field of statistics.
6.1. Apmrssions 10 DeorBE aND Teamvmvo Covses

Tho selection teats for admission to the B.Stat., M.Stat. degrees and post.ML.A./
M.Sc. research courses leading to registration for the Ph.D. degres aa well aa other diploma
and certificate courses of the Inutitute were hold in July 1988 b eight contrea: Bombay.
Calcutta, Delhi, Hyderabad, Madras, Trivandrum, Varanasi and Waltair. The selection of
candidates to the courses wera made by committess with representatives from the Institute
of Agricultural Ressarch Statistics and the Central Statistical Orgonisation.

A table showing the number of students admitted to the varions coursed is given in
Annezure 3.

62, Svaumr Somoor

The Advanced Summer School Programme for statisticians was started eight years
ago for the benefit of wniversity teachers and research workors desiring to utilize thoir
summer holidays for advance etadics and research. Its sighth session was conduoted during

May/June 1968 at Caleutta. The oourss, dovoted to Coding Theory and Combinatorial
Mathematics, was attonded by 28 teachers ond scholare from universities and research

organizstions,
18



THIRTY.SEVENTH ANNUAL REPORT : 1863-80

Bosides tho staff members of the Resesrch and Training Sohool, Dr. P. K. Maaon,
Director, Joint Cipher Bureau, Government of India, Professor 8. 8. Shrikhsads, Depart-
ment of Mathematics, University of Bombay, and Kenan Professor R. C. Boss, Univenity
of North Carolina, USA, gave lecturea at the Summer Couree,

63. I 8T, Ep Orrras (ISEQ), Carovorra

The ISEC is operated jointly by the International Statistical Institute and the Indisn
Statistical Institute, onder the euspices of the UNESCO and the Government of Indis.
The Twentysecond Term functioned under & Board of Direstors with Professor P. C.
Mahalanobis as Chairmen.

Twentyeight trainees from eleven countries in the Middle-East, South and South-
East Aeia, the Far East and also from the Commonwealth countries of Africa attended the
regular course.

The Government of India awarded a total of 28 fellowshipa for the foreign trainess
in the Twentysccond Term, under the Technical Co-operation Schome of the Colombo Plsn
{20), and tho Special C alth African Assist Plan (3). There was ono trainee
outsido the Colombo Plan or SCAAP for the regular coures and two more irainees came
from Iran for the special couree.

The Twentysecond Term opened on 1 July 1968. The training imparted included
lsotures, laboratory work, project training, assisted reading and feld work. The first three
months at Calcutta were dovoted to general Statistical Mothods including Auxiliery Mathe-
matics, Computational Techni Probability Theory, Numerical Mathematics, Sampling
Techniques, Economics, Eeonmmn Statistica nnd Statistical Organisation aud Procedures.
As in the previous terms, & six-woek training in governmontal statistics was given at the
Central Statistical Organization, New Delhi, duriog October-November 1968. From
February 1969 up to the end of April 1969, specialization courses on an individual basis were
given in the following fields: Large Scale Sample Surveys, Economic Planning. Dets
Processing, Vital Statistics and Demography. During the last four mondu, gmnl loctures
were also given on Probability Theory, Vital Statistics and Demography, Sampling Theory,
Statistical Distributions, Inference, Large Scale Samplo Survey with special refereaco to the
Nations! Sample Survey, Advenced Statistical Moulod.s Anslysis of Variance, Elements of
the Theory of Design of Experiments, Ex Statistics and X« io Planning

Professor 8. H. Khnmu,lvisiﬁngpmfemrnzthalsm.ddsvmdneomof lochures
on Index Numbers, during the term.

In the final examinations, 26 trainses of the Regular Courss came out successful and
were recommended Certificates of Morit, whil 2 ware recommended Certificates of Atten.

dance.

7. Visr¥o SorEwTiare

A pumber of distinguished foraign pated in the research, training
sod oﬂmmnhﬁou:hrmnofdwlnmmh rlunngﬂnya-r Some of them came to the
Institute on invitation, some came under the differsnt culturs! exchange programmes sad
spent fairly long periods a¢ the Institute to assist in the regular work, whilo others came for
short periods and gave lectures and seminars. Most of them were available for consultations
by ressarch workera and teachers of the Institute.
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1. The following scientists visited the Instituts on invitation and worked for fairly
long periods during the year 1968-60. Tho duration of the visit is mentioned within brackets
against cach name,

1. Prorgssor Grorox AKERLOP. University of Californis, Berkeley, US.A. (17
Auguat 10674 September 1068) did roscaroh work in the Planning Unit, Delhi, on macro-
economics ead project evaluation. He also participated in the teaching programme of the
Institate in Delhi.

2. Dm. L. B. Aravev, Institute of Peoples of Asis. USSR Academy of Seiences
{18 Janwary-27 December 1068), camo to Indin for research work on the Indian villsge
community.

8. De. Emix Barsirv, Institute of Mathematios, University of Sparken, Arhus
C., Denmark (10 December 1867-20 March 1868), came on a travolling fellowahip. Seriex
of seminars : Differentiable manifolds snd differential geometry.

4. De. A. L. Baravov, Institute of Peoples of Asia, USSR Academy of Sciences
(16 January-17 July 1068), is an oxpert in Indian industrial development. He visited many
important places to study industrial location in India. Lecure : Some problems of industrial
development. (Mysore Slale Branch).

5. Proressor C. B. Beu, Department of Mathematics, University of Michigan,
US.A. (16 Augus-5 Seplember 1968). Leclurer: Some approsches to non.parsmetcio
testing.

6. Proressor N. M. Braxx, Australinn National University, Canberra. Australia
{1-22 December 1088), an expert in the diagnosis of disorders in the immunoglobulin system.
advised the research utaff of the Anthropometrio und Human Genetics Unit in carrying
out some blood tests. Semingr:  lmmino-clectrophoretic studies in serum proteins.

7. Proressor Ray Cuawpra Bose, Kenan Profeasor, Department of Statistics,
University of North Carolina, U8.A. (1 June-25 July 1068). A course of lectures: Recent
developments in coding theory {at the Eighth Summer School). Series of seminars: (i}
Characterisation of o class of regular graphs. and (ii) Puirs of orthugonal latin squavea. one
of which is cyclio.

8. Dm. N. E. Broswovsky, Vice-Director, Nauka Publishing House. USSR
Academy of Sciences (13 February-8 March 1068). He had discussions with Professor
P. C. Mshalanobis regarding the gift of printing machinery from the U.SS.R. Academy
of Sciences.

9. Proressor ZLENEK FRouik, Charles University. Prague; Czechoslovak Acadomy
of Sciences (18-23 Oclober 1088).  Course of 10 lectures: Analytic sats in topological spaces.

10. Proressor Davip V. Grass, London School of Economics and Political Science.
Univorsity of London (1 March-20 April 1868 and 23 January—0 March 1960), had disoussions
a4 the Planning Unit, Delhi, on probloms relating to economics and ucban studies and also
with the stafl members of tho Dy phy Unit on the questionnaire to bo omployed in ¢the
Caleutta Fortility Survey. He had a series of discussions in the N.8.5. on the toohniosl and

| aspeote of demographie survey.
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11. Mss. Rutr Grass, Director, Research Centre for Urban Studles, University
College, London {1 March-20 April 1968 and 23 January-0 Morch 1869), had discussions
at the Planning Unit, Delhi, on problema relating to economics and urban studics and alio
with senior staff members of the Institute on the organisstion of  Seminar on Indis's
Social Situation.

12. Ds. J. M. JuraN, Dean of American Consultants on Quality Control (7-28
Detember 1988), conduoted his well-known courses on the management of quslity coatrol
for five daye each at Bangaloro and Agra. He had several group discussions with the top
managements in Bangalore, Bombay, Caloutta, Delhi and Madras and also deliverod lectares
on his concept of breakthrough in quality as well as the management of quality coatrol. Ha
had discussions with technical officers of SQC Unita of the Institute in differnt parts of
the country. He also visited some industrial establishments. Tho new concepts he
expounded heve stimulated a number of menagements to revamp their quality control
programmes.

13. Dr. 8. H. Kuawm, Chief, Trade and Prices Branch, Statiatics Division.
Food and Agricultural Organieation, United Nations, Rome (17 Jaxuary-28 Pebruary 1068),
came 0a o visiting professor at the Internationsl Statistical Education Centrs, Caloutta.
Lectures : (i) Index numbere, and (ii} Proportica of the incomplete gsmma function and other
related topics, 1 snd II.

14. Dr. R. L. Kmx, John Curtin School of Medical Research, Australian National
University, Canberra, Astralia (14-24 Apri! 1068), came on his second visit during the year.
He gave seminars on the problems of humen genetics during his earfier visit in Decomber
1987 for two weeky. Dr. Kirk initiated, during the year, some projects on human genetica,
involving the stndy of patterns of haptoglobin, transferring of humsn blood serum and
placental enzyme like alkaline phosphatase by elestrophoretic methods.

16. Pe T. C. K , Cowles Foundation for Ressarch in Economics;
Department nf Economics, Yale University, U.S.A. (2-22 Pebruary 1069), worked in the
Planning unit, Delhi, as a visiting professor, Two lectwres : Efficient allocation and valos-
tion of Semingra: (i) Optimal ic growth with variable discount rate,
the Leontief-Westfield discussiona reconsidered, (ii) Choice of an oplimality criterion for
economic growth, and (iii) What good are sconomic models !

16. Prorzssor Dioanse Kostio, Director, [nstitute for Experimental Phonetica
and Speech Pathology, Serbian Academy of Scionces, Belgrade, Yugoslavia (27 December 1963
-22 March 1969), wan invited to develop some new lines of precepts in linguiatics. He con-
ducted a seminar on Bengali Acoustio Phonetica organised by the Indian Statistical Institute
during 19.20 February 1069. Leciure: Some aspects of multilingualism in Yugoslavia.

17. Peorsssor Sreeuxy A, Mazouy, Harvard University, Cambridge, U.8.A.
(12 Seplember 1967-8 Seplember 1968), undertook rescarch on the optimal use of irrigation
water, and also participated in the teaching activities of the Institute in Delhl.

18. Da. P. K. Mzvon, Director, Joint Cipher Bureau, New Delhi (20 May-7 June
1088). A4 course of lectures: Modern algebra (at tho Eighth Summer Sohool).

18. Paovzssoz Joserm Purrxs, Head, Division of Statistics and Experimental
Design, Voloani Institate of Agriculiural Research, lsrsal (17 Auguat-12 Oclober 1088).
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Ledures . (i) Botimating the result of a selection, (i) Maximum likelihood estimstors of
multiveriste variance P and (iii) Non-exi of an unbiased estimate of &
density for & sample of aiza ome.

20. Proressar J. N. K. Rao, Department of Statistios, Toxas A & M University,
US.A. (10 July 1088-13 Sepiember 1068), joined tha Institute at the beginning of the academio
torm 1068, (i) Series of loclures S‘peohl topica in umplo Iumyl and Bayeslan inference
(for the seniar M. tat. studenta speciatising in bl ), (il) Seminars : Bstimation of
parsmetars in econometric modela and some probleme in sample surveys.

21, De. M. M. Rao, Professor of Mathematica, Carnegio-Mellon University, Pen-
nsyleania, U8.A. (20 Ssplember 1988-8 February 1969), joined the Institute as a visiting
profeasor and spent one scademio term. i : (i) Statistiosl inference in stochastio
processes, and (ii) Orlioz spaces with applications to decision theory.

22, Dr. P. L. Roaresox, Univeraity College, London (2-17 Seplember 1088), visited
the Institate for the first time in 1957. 8he had been coming pariodically aince then to
advisa the workers of the Geological Studies Unit. During her visit in the current year, sha
bad disoussiona with the staff of the Geological Studies Unit regarding researoh probloms
and the field programma for tha 1068.69 season.

2. Pr 8. 8. Smw Univeraity of Bombay (18 May-5 June 1968).
Lectures :  Introduction to coding theory (at the Bighth Summer School).

2. Prorzssor A. B. Vureuios, Head, Laborstory of Mathematical Geology,
Institnte of Mathematics, USSR Academy of Sciences (25-28 July 1968; 5 March+4 June
1960), worked on a resesrch project with the help of the Geological Studies Unit and visited
some areas in this connexion. He was the main apesker at a course of lectures on mathe-
matical geology, attended by several Indian specialists in the field and organised by the
Indian Statistical Institote from 21 March to 14 May 1960,

25. Dn. Tmoms, E. W Harvard University, Cambridge, U.SA. (%4

Seplember 1086-27 July 1968), worked as & visiting professor in the Plamning Unit, Delhi,
He did research on planning models and input-ontput analysis with epecial refarence to
import, substitution. He also gave & seminar on domestic savings and foreign exchange
constraints and partioipated in teaching activitiee,

20. Da. (Miss) Erizanetn Weyrooups, Social Bciences Research Counoil, United
Kingdom (19 June 1868-14 March 1008), carried out ressaroh on land reforms and rural
development in joint collaboration with the Bocial Sciences Ressarch Council and the Indian
Statisticel Institute, st the Planning Unit, Delhi.

II. The following scientista paid short visits and gave lectures and/or seminars.

1. Ds. P. K. BEatricEaRYs, Aritons University, US.A. (6 September 1068).
Legture : Estimation of density and ita applications,

2. De. K. A. Bosg, Dep of Mathematics, Washington State Dniversity,
US.A, (58 January 1969). Lecture: (i) Hadamard matrioes and finite projective planes,
(i) Estimation and perfeot samples.

8. Dr. Rami CarvmMowtes, Director, National Scientific and Technical Docu-
mentation Centre, Bolivia (60 Februory 1060): Lectwrs: Dooumentation servies in
Bolivia (DRTO, Bangalors).
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4. Dm. 8.8, Carroormxan, Florids State University, U.S.A. (48 August.1068),

Lecure: G time quential control p

5. (Pr P.J. Cr D, R h Lender, Computer Group, Division of
Animal Genetics, Australia (31 Augusi-5 September 1008). Leciures: (i) Operating aystams
for computers, and (i) C jonal computing, with apocial reforence to statistics.

6. Aapmaoux G. M. Dossov, Division of Science of Science Investigations,
Mathematical Institute, Ukraine SSR Academy of Sciences, Kiev (25 dpnl 1988). Leckure :
Soience of Bciences (DRTC, Bangalore).

7. Proressor H. D. Evans, Harvard Economic Research Project, Harvard Uni.
veroity, US.A. (19 December 1968). Seminar: Effecta of protection in s general aqui-
librium frame.work (Planning Unit, Delhs).

8. Provessor §. P. Frawgwr, Institute of Technology, Camagie, U.8.A. (8-12
August 1088). Lecture: Sequential spaces.

9. Pr GrusEL, Univeraity of P Ieanie, US.A. (25 January
1089). Seminar; Economics of the brain drain. (Planning Unit, Delhi).

10. De. Woreer Harr, Director, Dry Lands Research Institute ; Professor of
Engineering, University of Californis, U.S.A. (1 Pebruary 1069). Seminar: A dynamie
programming approsch of water among power generation and irrigated crops.

11. Dg, §. P. Laraox, Curstor, National Type Culture Collection, Central Public
Health Laboratory, London (30 Oclober 1968). Lecture : Use of computer for identification
of bacteria.

12. Dr. Gourax Mrrea, Council of Economic and Industrial Rescarch, U.K.
(23-25 Seplember 1988). Three lectures: Integer programming.

18. Proressor K. H. Prerrzz, Director, Social Research Centre, University of
Miienster, Federal Republio of Germany (10-14 March 1960). Leelures: (i) Can there be a
special sociology of developing nations ? ond (ii) Seminar on special methods of fild
research in doveloping nations {two lecturos).

4. De. P. K. 88x, University of North Carolina, US.A. (12 Seplember 1968).
Lecture: N i procedure in randomized block design.

16. Da. J. N. Servastava, Colorado State University, US.A. (17-21 December
1068). Three lectures: Optimal balanced fractional factorial designs.

16. Mn. R. W. StEEL, Department of Geography, Liverpool University, UK.
(17 December 1068). Seminar: Regional snd jo geograpby and ita rel 10
planning. (Planning Unit, Delhi).

17. De. P. V. SBukmatuz, Director, Division of Statistics, Food and Agricuitare
Organisation (4 February 1060). Lecure : Nature of the protein problem in Indis {Bombay
Branch).

18. De. JosepE Tie, Architect end Economist, Chief, Main Department for
Investment and Building Industry, Central Statistical Offioe, Budapest, Hungary (28
Jonuary-7 March 1088). Leciures: (i) Economies of the building industrv (DRTO,
Bangalore), (1i) Statistical systems in Bungary (Bombay Branch).
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T, The following are some of the visitors from abrond who came to the Institate
for short periods during the current year on different assignmenta. The date of visit ia men-
tioned within brackets against each name.

1. Dm. Jaxos Ay, University of E ics, Budapest; sdviser in methodological
problem in the Agricultural Division, Hungarion Contral Statistical Offics, Budapeat. (31
October, 4 and 11 November 1968).

2. Dr. Digrricn Mionae. E ist, R jon TLoan Corpo-

ration, Federal Republic of Germany. (25 Oclober 1068).

3. Ms. M. Boraar, Chief Engineer. H. and D. Department. Hungarian Ministry
of Metaliorgy and Machine Industry, Budapest, Hungary. (12 Seplember 1968).

4. Prorzssor D. Bovon, Departmeat of Sociology, University of Chicago, US.A.
(25 Oclober 1968).

6. Major-Generaw Saroiax Brusie, Chiof Controller, Quality of Materisls,
Yugeslavia. (16 March 1968).

8. Mgs. Dororay S. Cookk. Chief, International Research Branmch, National
Centre for Health Statistics, Public Health Servico, U.8.A. (26 June 1968).

7. Dr. W. H. Corg, Bureau of Health Servioes, U.8. Public Heelth Secvice,
Washington, U.8.A. (25 June 1968).

8. Dr. Rarrm Duz, UN. Asian Institute of Economic Development and
Planning, Bangkok, Theiland. (20 December 1968).

9. Dr EBowrx Driver, Professor of Sociology and Anthropology. University
of Mumachusetts, US.A. (20 Augual 1968).

10. Da. I. 1. Econov, Economist, Institute of Peoples of Asis. USSR Academy
of Sciences, Moscow. (18 April 1968).

11. Dr. Asper Meoum Ev-anm, Heed, Central Training Organisation; Minister.
in-charge of Manpower, United Arsb Rapublic (19 February 1969).

12. De. Jomy R. EvEsgrT, President, Now School for Social Research, New York,
US.A. (21 November 1968).

13. Dn. D. K. Grosn, Economic Development Branch, ECAFE (13 and 16 May
1968).

14. Mr. M. Bassaw Hasnav, Chief of Statistics Section, Minister of Agricultare,
Damascus, Syria (14-17 December 1968).

15. De. Revmex Hiwi, Director, Family Study Centre; Professor of Sooiology,
University of Minnesota, U.S.A. (23 July 1968).

18. Ds. J. 1. Horruax, Geological Institute, Freiberg Mining Academy, Freiberg,
German Demoeratic Republic. (22 November 1968).

17. Mazs. Hmoxo Kaxo, Deputy Programme Officer, International House of Japan;
Seoretary, India-Jopan Round Table Conference. (11-13 November 1988).

18. De. P. Meera Knax, Department of Human Qenetics, Institute voor Anthre-
pogenetica, Leiden, Federal Republic of Garmany. (20-23 November 1868).
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19. Dr. G, Kouwarova, Institute of Asian Studies, USSR Acndemy of Scienoes,
Moscow. (17 June 1068).

2. Dr. 8. A. Kvman, Chiel, Lab y of E jo Math ical Modals of
Doveloping Countrics, Central lnstituto of Economics and Mathematics, USSR Academy
of Scionces. (23 Seplember 1968). He bad also visited the Lostitute for over two months
n April-June 1067 for discussions on io and mathematical probloms.

21. Mns. G. Lasos, Deputy Director, Market Research Institute, Budapest, Hungsry.
(13 December 1088).

22. Pooressor A. T. A. LEarsonrs, Departmont of Geography, Australian
Nativnal University, Canberrs. Australia. (Planning Unil, Delhi). (27 November-8
December 1968).

23. Mp. Kenummo Matsurasi, Lustituto of Asian Koonomics Affairs (djia Keizui
Kenkyusho), Tokyo, Japan. (28-30 November 1968).

24, Mr. Hemveicr Meie, Deputy Minister, Planning Commission, German Demo-
oratic Republic; Vice-President, German South East Asian Society. (8 May 1903).

25, Se1 Mont Nao, Rescarch Anthropologist, International Institute of Human
Reproduction; Assistant Professor of Anthropology, Columbia University, U.8.A. (23 July
1968).

26. Mr. Kouet Oxata, Secrotary, Japan Committee for Studies on Ecouomio
Development in India and Japan, Tokyo, Japan. (15-28 November 1968).

27, Dr. B. Ranaxvetay, Regional Statistician (Retired), United Nations, prosntly
aasivting the UN Secrotariat in sefting up an Institnte of Statistics and Applicd Economic
Rescarch for the Kast African rountries. (24-26 Oclober 1088).

28. Du. Bnu 8. Bavaga, Chairman of Department, Child Study Clinic, University
of Oregon Dental School, Oregon, U.S.A. (2 Septembor 1968).

20. DR. Bomrstav Savieg, 1 iona! Labour Organisation, United Nations
Expert. (7 Jure 1068).

30. Dr. C. W. Scewanx, Consultsnt for training in Veterinary Pablic Health,
South East Asia Regional Oftice, World Health Organisation, (28 August 1963).

31. Dr. RasparL L. Tuomesos, Science Representative, National Institute of
Health, New Delhi. (13 May 1963).

32. De. Danter THoRNER, Eoole Pratique des Hsutee Etudes, Paris, Prance.
(20 December 1068-3 March 1069).

33. Mn. Daxwo 8. ToLENTINO, Budget Assistant, Asian Productivity Organisation,
Tokyo, Jupan. (13 August 1868).

34. Dr.F. Voo, Director, Institute of Physical Anthropology and Human Genetics,
Heidelbocg, Fodoral Republic of Garmany. (5-8 May 1088).
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35 & 99. Mz. E. Bxvax Wamns and Me. Bazm Kavarsxy, Internationsl Baak of
and Dy Washi D.0., US.A. (15 Kay 1968).

7. Da.-JomN M. Wyxrs, Vios-Prosident, Orgsui Systems, Mamach
Institute of Teohnology, Cambridge, U.S.A.{22 July 1968).

8. Provessiowar ExammNatiows

Professional Bzaminations : The following profeesional inations wers held during
the year: Statistioian's Diploma (8D; May, Novombar 1068), Statistical Field Survey Diploma
(SFSD; Novembor 1968 only), Computers Certificats (CC; May, November 1088), Punched
Card Machine Operator's Certificate (PCMOC; May 1068 only).

Tho examinations for the May 1968 eeesion were held from 17 to $0 May and the
examinations for the November 1968 seasion were held from 19 to 30 November.

The professions] axaminations were held in 1968 in the following centres : Bombay,
Caleutta, Delhi Giridih, Lucknow and Madras. Due to a lack of suffisiont response, no centre

was opened at Bangalore aud a centre was apened at Hydersbad only for the inati
held in May 1968.
The Statistioian’s Diploms inati inued to attract the lsrgest number of

candidates. The next in the list bas always been the Computer's Certificate examinstion,
but with a substantislly lower number of registrations. The candidates for tho other two

inations have been di ingly small in number for sometime past. Consequently,
the Punched Card Maohine examinations were hsld only onoe & year in May and the Statistioal
Fiold Survey exominations only in November.

‘s Diploma Bzamination: During 1908, 159 candidates (30 in May; 60
in November) hed registered pared to 183 (89 in May; 84 in November) in 1067.
Twentyfour candidates (15 in May; 9 in November) wero absent in all the papers for whioh
they had registered themselves in 1888, compared with 25 (14 in May; 1 ta November) in
1967. Of thoss who finally appeared in 1968, 05 candidates (50 in May; 45 in November)
passed on one or more papers, while 70 candidates (40 in May 30 in November) paased in
ong or more papers in 1067.

Statistical Pield Survey Diploma Ezomination : Two candidates who bad registered

also appesred and passed in one or more papers in November 1988. Two candidates had
appeared and psssed in November 1967.

Punched Card Daols Processing Diploma Examination: The examination was not
held in May or November 1988, as no candidates participated. In 1067, only 1 candidate
passsd in May and 2 pamsed in November.

Compuler's Ceriificale Bzamination : Twenty didates (15 in May; 14 in
November) had registered for the examination in 1068, compared with 17 (11 in May; 6 in
November) in 1887. Only 2 candidates failed to appear in any paper in 1068 (2 in May; nil in
November), as against 1 only in May 1087.  Of the candidates who finally appeared, 17 (7 in
May; 10 in November) paased in one or more papars in 1068, compared with 11 (6 in May;
§ in November) who passed in one or mors papers in 1967,

%
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Siatistical Field Susvey Certifieale (Junior and Senior) Ezaminalions : The sohedulad
examinations in November 1968 for the Junior and Senior Cectificates could not be held
a3 candidates were not available. In 1887, there was only ons candidate for the Senior
Certificate and none for the Junior Cortificate examinstion.

Punched Card Mochine Operalor's Cefificale Exzaminalion: Only 2 candidates
registered, appeared and passod in one or more papers of this cxamination in May 1068.
Examinations were not held in November 1088, according to the decision of tho Examina.
tions Committee to reduce the freq of the instions and to hold them only once
a year during the May session. In 1967 also there had beeu no candidate for the May
examination, and only one andidate for the N b

Candidales qualifying for Diplomas and Centyficales: The total number of candi-
dates, who having leted the entiro Statistician's Diploms Examination, qualified them-
selves for the award of Diplomes was 13 (8 in May: 4 in Novomber) in 1068. In 1967, the
corresponding figure was 10 (3 in May; 7 in November).

Statistical Field Survey Diploma: Thers has been no candidate in 1868, but only
one candidate was successful in 1867,

Punched Card Dala Processtng Diploma : No candidate qualified in 1968; 3 candi.
dstea (1 in May; 2 in November) had qualified in 1967.

Compuler’s Certificale Bzamination : Only 2 candidates (1 in May; 1 in November)
qualified for the Computer'a Certifieato i 1088. In 1067 also, 2 candidates (2 in May; nil
in November) had passed.

Statistical Field Survey Ezgmination : No candidate qualified for the Senior Corti-
fieate in 1968; 1 candidate qualified for it in IDG‘I No candidate appeared or qualified for
the Junior Certificate Exsmination in 1967 or in 1968,

Punched Cord Machine Operalor's Cestificate Ezamination: Ono candidate only
qualified in the certificate examination in May 1088; there was, however, no candidate in
May or November 1967.

Award of Diploma : On the basis of the 1067-68 professional statistics examination
results, 14 candidates wore declared eligible for the award of tho Diploma (10 SD; !t SFSD and
3 PCDPD). These awards were mado at the Sixth Convocation of the Indinn Stabistical
Institute held on 12 February 1968. Ax against this. 13 candidates, all of whom had sat for
tho Statistician’s Diploma ination, were declared eligible for the award of diplomss on
the basis of the professional statiatics examination results of 1968-60.

The list of ful candidstes under different categories during May and November
1968 exsminations are given in Anmezure 4,

9. Pravvmvo anp Ecovowro Bessance

The Planning Division in Calcutta and the Planning Unit in Delhi were placed admi.
nistratively in the Researoh and Training School from December 1067. 1. Asa step towards
the reorganisation of the sctivities of the Planning Division at Caleutta, a National Income
Research Unit was formed in May 1068, with Professor M. Mukherjeo s the technical and
administrative head. 2. An Eoonomio Research Unit, with Dr. D. K. Boso as the adminis-
trative hoad, was formed in September 1088. 3. A Pre-consus Population Studies Unit
under Shri D. Bhattacharyys was also formed in September 1068,

2
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9.1. National Income Resarch Unit (NJR.U.: The work inoluded research
in the feld of national income and allied topice and other activities. A brief research sum-
mary is given scparstely. A list of papers published and sent for publication is given in
Annezure 8.

The National Income Research Unit participated in teaching subjects in the RTS8
and the ISEC which have a epecial bearing on national income. Arrangements were also
made for the epecinlisation of IBEC students and for research work leading to dissertation
for workers already qualified for tho M.Stat. Rescarch aupervision continued to be an
sotivity of the Unit.

A number of foreign eoientists and eminent ucholars visited the Unit during the yaar
and held discussions on technical matters.

M. Mukherjee, G. 8. Chatterjee and B. Dey attended the Sixth Conference of the
Indian Association for Research in National Income and Wealth held at Bangslors from
3 to 5 May 1968 and prosented papers. M. Mukherjce sorved as the rapporteur in one of the
sessions. He was elected president of the Association to sacceed Dr. V. K. R. V. Rao and
G. S. Chatterjee was elected a member.

M. Mukberjee attended the meeting of the Working Group on tate Income at the
Central Statistical Organisation, New Delhi, on 8 and § August 1088. He sttended the
Fiftysixth Session of the Indian Science Congress held at Bombay from 31 December 1068
to 10 January 1960 and presented two papers.

G. 8. Chatterjee attended the Eighth Indian Econometric Conference held in Bombay
from 16 to 18 January 1969 and presented & paper. He acted as chairman in one of the
sessions of the conferonce.

M. Mukherjee, G. 8. Chatterjee, B. Dey and B. Roy attended the Seminsr on India's
Social Situation held at the Indien Statistical Institute (Calcutta) from 27 Jabuary to
1 February 1960 and M. Mukherjee presented a paper.

0.2. Ecomomic Research Unit (E.R.U.): The unit shouidered the bulk of the res.
ponsibility of teaching economics, econometrics and planning in the courses of the RTS
and the ISEC. The courses inoludes the B. Stat. and M. Stat. degree courses. Stalistical
Officers’ Training Course, the statistical coursea of the ISEC and the One-year Evening
Course for Statisticians. Particular mention may be wade of the specialization course in
planning and econometrica for the second-year MStat. students and also of the Diploms
Courses in Planning and E ics. Apart from organising lcetures and pra:tical lessons
in the above courses, arrangements wore made for intensive specialization for the ISEC
students and for project work leading to dissertations for the M. Stat, second year and diploms
course students. Research supervision was another important sctivity of tho Unit.

Research work in the E.R.U. covered various flelds of econometrica and applied eco-
nomics. A brief research summary is given separately. Eight papers were publishod or
sent for publication (dznezure 5) and four papers submitted to scientific In
all, fourteen technical papers were brought out by membera of the Unit during the year.

With the help of colleagues from other departmenta of the Instituto, S. Nagvi and
some workers of the ER.U. shouldered the msin respousibility for ising & Seminar
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on Indis’s Social Situation held at the Institute from 27 January to 1 Pebruary 1089. The
E.R.U. also helped in organizing the Eighth Indian EBconometric Conference held at the
Rescrve Bank of Indis. Bombay, in Jannary 1969,

Professor Ashok Rudrs, Visva-Bharati University, became amociatsd with the
research work of the E.R.U.

The following distinguished visitors gave lectares or sominars during this year:
1. Professor R. K. Hazari, University of Bombay, on 'E io Controls in the Public Sector’,
2. Professor Louis Davin, Univemity of Liego, Belgium, on ‘A Caso for Regional Economy,’
3. 8hri E. M. 8. Namboodripad. Chicf Minister of Kerala, on ‘Altornative Approach to Eco-
nomie Plenning in Indin’, and 4. Shri K. P. Ghosh, on ‘Socia! and Economio Conditions in
Indis’. Mambers of the stalf also gave seminars on econometric models and on the perfor.
mance of the Indian economy during 1067.68.

8. Nagvi participated in the Gandhi Centonary Seminar organised by the Indian
Institute of Advanced Study, Simla, October 1088; T. Maitra, in the Eighth Indian Eco-
nometrio Conference at Bowmbay, January 1969; and R. K. Lahiri, in the Seminar on
Indis's Sacial Situation, January-February 1969

93. Pre-census Population Studies Unit: The Unit was formed in September
1068 to conduct studies on the pre-census population of India up to 1872 when the first Indian
census was conducted.  Materia) on population estimates oa well as on factors that determina
the movement of population will be collected from all possible sources, published and
unpublished.  These materials will be edited and published in cight volumes—ono relating to
the period up to 1800 and one for each decado from 1801 to 1871. The first volume relating
to the period, 1820-30, entitled Repori on the Population Estimates of India, was published
in 1985.

The work on the second volume relating to the period, 1811.1820, with ndditional
material for 1820.1830 continued during the year, The data on regional census enumeration
were collected from the National Archives of India, Maharashtra Archives, Madras Record
Room, West Bengal Archives and India Office Library, apart from those from published
sources. The volume is being prepared for the press. The work is being conducted in
colleboration with the Registrar.Genoral, India, and the volumes will be published in the
Census of India series.

On the basis of data already collected, a preliminary series of populati
was constructed for each decennial point from 1801 by Provinces and States, on the basis
of » Unit aren of undivided India 88 in 1041, The soriee was connected with the Census

saries up to 1081,

The work on territorial changes continued a8 a part of the populstion studies. A
historical atlas, to show the torritorial changes of India, is under preparation for the period
1811-1830. Old maps are boing colleoted and drawn and thereafler superimposed upon
the latest map of tho relevant region of India.

94, Planning Unit, Dedhi: Tho reseerch work done during the current year,
at the Planning Unit, Delhi, falls into seven broad fields: 1. studice on the structare of
Indian economy; 2. planning models; 3. astimation of response funotiona relating crop yielda
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to irrigation and fertilivers; 4. eoonamics of irrigation and power projecta; 5. sadies in infer-
pational trade theory and polloy, 8. econometrics of consumer demand; snd 7. sectomstric
methodology.

In fields 1, 2 and 6, this Unit has & long tradition of research. The sxtension of the
research effort in fields 3, 4, 6 and 7 haa bean a new feature of the work during the past year.

In the field of planning models for India, and the supporting studiee on the struotare
of Indisn economy, the research effort during 1908-60 waa directed towanda 1. the improve.
ment of the data base for planning models by coustrueting more disaggregated (up to 130
sectors) input-output table, 2. the formulation of planning models for large seotors, euch aa
agriculture, and 3. the conatruction of planning models particularly suited for investigating
the savings-supplementing role of foroign aasistance, in sddition to the import finaneing
aspoct stressed in the presently availablo multi-ssotoral models.

Some work on the estimation of response functions relating arop yields to fartilizer
use, done in earlier years, was continued during 1968-60. In the etudies of the relationahip
between crop yiolds and the amount 28 well sa timing of water application, however, freah
ground has been broken. A methodological paper based on the results of this ressarch ia
being propared.

The studies of the economics of frrigation and power projects are focnmed on the
Bhakra system. Among other things, investigationa have been made on the poasibilitiea of
generating more firm power from Bhakra and this stody is nearly complete. This is & major
study of ita kind anywhere and the problem under investigation is ono of considerablo national
importance for the operation of resarvoirs for the purposes of irrigation and power suppliea.
A brief description of the “Tubewella for More Firm Power from Bhakra™ is aa follows :

In some months during the year, water releases for irrigation from the dam are far
in excess of water required for gensrating the committed firm power. The generating capa.
city of the system is not the limiting factor, Howaver, the sdditional power that oould be
generated, given the present release pattern of water for irrigation, would be available only in
some months. At present, there ia no demand for this secondary (seasonal) power. Tho pro-
posod scheme of the Unit would uso this sscondary power to operate State-owned, deep
tubewells for pumping underground water into the canals. Thia would reduce the water
release from the dem. Water thus conserved would be available in later months of mardity
for trrigation as well aa for moro firm power. Trade-offs have been worked out between
firm power Jevels of irrigation (sa represented by  scalar called “Reservoir Pactor” (RF),
which has a value of 1.0 when irrigation demanda are fully met) for different tubewsll
capacities. The calculations of the Unit, for instance, show that when firm pawer level of
300 megawatta is euppliod with certainty, then Reservoir Factor of 913 can be supplied
with a confidence level of 70%. With the inatallation of 2,000 cusecs of tubewell capacity,
however, 365 MW of firm power oan be supplied and the ssme RF with the same level of
confidence is essured. Thess 365 MW of firm power can be obteined in an alternstive
manner by providing thermal backing to Bhekrs. The tabewells scheme, howover, is
cheaper by Ra. 3 crores, 83 compered with the thermal backing. If, however, only 1,000
ouseca of tubswell capacity are installed, then the firm power level of 3564 MW could be
achieved end this would represent a saving of Ra, 7 crores, compared with the provision
of 54 MW of additional frm power throngh tharmal backing.
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Reeearch in International Trsde Theory was another new foaturs of the Planning
Unit's work dariog the year. Thia research wes concarned with two different aspects of
tariff theory and polioy.

One line of research consisted of an investigation of the offscts of differentia! tariffs
(on capital and consumar goods) on resource allocation, incomo distribution sad trade flowe.
The motivation for this investigation was to bring tacif theory closer to the facta of tariff
practice in developing countrics.

A second line of t ical inquiry oonsisted of a closs i of tha conoept
of Effective Protective Rato (EPR). which has figured very prominently in the rocont litera-
ture on tarifls. The EPR concept takes into ncoount the faoct that tariffs are lmptmd not
only on final products but alw on imported diato goods. The l of
EPR's for o larged number of produotion proceeses in & number of countries are avsilabla in
the literature and these computations show that EPR's can differ substantially from the
nominal tarriffa on final products of thess processes. And, furthermore, the making of thass
proceases according to EPR's may have no correlation with the ranking based on nominal
tariffs. It has been claimed that the ranking of processes on the basis of EPR's is the rele-
vant ranking predioting domestio resource shifta among processes when a tariff atructare
is imposed.

In @ recent paper of the Planning Unit, it has been shown that the claims of EPR
theory rest on the strong sssumption that imported inputs are used in fixed proportion
with output in each process. 1t is further established in this paper that when realistio substi-
tution possibilities bebween domeatic factors and imported inputs are admitted, there cannot
oxist any definition of EPR based on technical coeflicients and prices of inported inputs that
can be used to predict domestio resource movements in response to a tariff strutare. This
is n very important theoretical result which has obvious implications for tatiff polioy.

Econometrica of consumer demand based on NSS data hss been a aubjoct of conti-
nuing interest in tho work of this Unit for s long time. During 1963-60. the Unit's work
related to two important queations in this arca, namely, (i) the economics of family size in
household consumption, and (ii) the behavioural difference of rursl households with respect
to cash and non-cash comp of pendi A major, new result of the

latter epquiry is that cash outlays sct as an inventory adjustment mechanism, whereas
non-cash expenditure indicates a habit formation process.

In the field of eoonomczrm meothodology, difficulties and pitfalls of ope of the
hes to g the of the unk small sample distribution of

PP PP

of of & set of stochastio equalions were investigated

94.1.  Regional Survey Unst, Delhi :  The Unit’a research work in the field of regional
analysis during 1968-60 was concerned with spatial patterns in selested sectors of the
economy, disparities in levels of devel and behaviour in different regions,
preparation of maps for planning and Oon!.nl Place Model and its application to regional
physical plonning.

In collaboration with the Dep of Human Geography, Dethi University, the
Unit organied a symposium on regional planning on the oocasion of the 2lst Internationsl
Geographical Congreas held in India during Novomber-December 1883. Five papors were
contriboted by the ;workors of the Unit.
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Symposium on Regional Planning: The symposivm was organised at Delhi from
22 to 28 November 1988 jointly by the Dep of Human Geography, Delhi University,
and the Regional Survey Unit, Indian Statistical Institute, New Delhi, o3 & part of the
varions nessions of the Twenty-first International Geographical Congrems {IGU). The
following workers of the Regional Survey Unit ributed papers and participated in the
discussion,
i) Dr. L. 8. Bhat. “Regional development and national planning in Indis”
(organiser).
i) Shri M. N. Pal. “Tee of principal components in regional analysia.”
Twenty.firsl International Geographical Congrear (IGU): The Congress was held n
Delhi doring 1.8 Decomber 1888. The following workers ibuted papers and p
in the sectional meetings.
i) Dr. L. 8. Bhat. “Regional physical complexes for agricultural land.use
planning in India.”
Shri M. N. Pal (with Dr. V. L. 8. Prakasa Rao aud Shri V. K. Tewari). “A
technique of ranking central places and determining linkages (presented
to the IGU Symposium on Quantitative Methods in Geography in the Mynore

P
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University).
i) Shri B. N. Das. “Evaluation of regionsl potential in foodgrain produstion
in India.”
Dr. L. 8. Bhat was one of lhe npeakm on ‘Regions for plsnning’ at a apecial semian
of the Commission on E lisation which met ly with the IGU
Seminars.

Tuwenty-eightk Annual Conference, Indian Society of Agricultural Ecomomics: The
Conference was held at Coimbatore from 23 to 24 December 1868. Dr. T. N. Srinivasan
attended the conference &s rapportsur in the seesion on “Economics of high yielding varieties
programme.”

Eighth Indian E ic Conf : The Confe was held at Bombay from

16 to 18 Janusry 1869 and tho following workers sttended and contributed papers.
i} Dr.T.N. Srinivasan. “A note on lpproumtmu w finite ssmple moments

of estimators whose exact ssmpling distrib is .

iy Dr. Peter Philip. "Differential tariffe resource allocation and income
distribution,”

iij Dr. Suresh D. Tendulkar. “Eoonomotric atudy of monthly consumption

expenditures in rural Uttar Pradesh.”
iv) Shri 8, C. Srivastava. “Profita variability of profits and firm eite in cotton
toxtilea industry.”

Symposium on India's Social Situation : The Indian Statietical lnstituts organised
the symposium in Caleutts from 27 January to ! Februa.ry 1009 with a view to evaluate
the trends in Indian io and social devel since independ 8hri M. N. Pal
attended and contributed & paper on “Dllferenﬁnl regional development and consumer
behaviour in Indis.”
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10. NamonaL BawrLE SUVEY

National Sample Surcey Project : This Division of tho Indian Statistical Institute
functions 0s the technical wing of the Government of India's National Sample Survey
Orgenisation.

The twenty-second and twonty-third rounds of the regular National Sample Survey
and tho Annus! Survey of Industries for 1066 and 1887 wore in opersation dllnng the year.
About eleven different country-wide were d in the soc aurveys.
The specinl intograted schedule, covering all economic aspects of & houmhold wRS ngnm
inoluded in this year's programme. A new survey on L-acal
was initiated in the twenty-third round. Specis) (QT) schedules were pmpnrad by copying
down selected important results.

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

(8) statistical planning of the survoys including sample designs, concopts and defi-
nitions, methods of collecting primary information, selection of sample villages and vrban
blocks, preparation of schedules of the differont enquiries, training of field workers and
technical work relating to the field enquiriee;

(b) progi ing of istical | aing snd the laying down of detailed
specifications ;

(¢} conducting field work in the State of West Bengal and the city of Bombay, together
with experimental researches for the improvement of sampling designs and technigues; and

(d) the processing of the NSS data snd the preparation of statistical reports based
on them.

The processing and tabulation work covered dats collected in the seventeenth to
twenty-third rounds of Socio-economic Surveys, the Annual Survey of Industries, 1964 to
1966, and the PCS (Livestock).

The tabulation and processing work was carried out in Caleutta (Bsrnnagar), Delhi
and Giridih. The puwber of schedules serutinised was 8 little more than thres and a half
lakhs, the number of cards punched waa about 66.6 lakhs and there were about 2.9 crore
card passages.

The equipment conaisted of sixteen tabulator units with necessary suxiliary machines,
of which eight units wero at Caleutta, four at Delhi and four at Giridih.

The field work of the twenty-second round (NSS) in \West Bengal was comploted
in June 1068 and that for the twenty-third raund which commonced in July 1988 is still in
progress. 'The survey for Farm Practices waa taken up in Qotober 1067 and the requisite
data have been collocted from 2/3 of the villages selectad far crop-cutting experiments.

Qut of 20 itoms of end-results committed to be delivered to the Government of India
according to the Programme of NSS Processing Wark for 1968-69, 21 items wero duly com-
pleted and delivered to the Government within the period under review.

Tho preliminary work on planning and sample designing for the twenty-fourth round
of tho NSS hns already been taken up. The timo standarda obtained on the basis of an ans-
lysia of the earlier round time-rocords wera used in programming for the twenty-fourth vound.
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The sample selsction for the Annual Survey of Industries (ASI), 1967, waa completed and
tho pi ing of the gator’s Ui rds for tho ASI is in progrees.

The joint study by tho Indinn Statistical Institute snd the Registrar.General's
Oftico undertaken in 92 Woet Bengal villages to study the response error in birth and desth
reporting was continued. A new pilot study on employment and unemployment was taken
up during the year,

Seminara and Conferences :  One well-attended seminar of general intarest was under.
taken by the NSS staff membors.

8hri Deb Kumar Dutta-Mazumdar presented a paper cach at the following :
(i) Sixth Conference, Indian Association for Ressaroh in Nationsl Income and
Wealth, Bangslore, 4-56 May 1968.
(i) Bymposium on Statigtical Methods in E ics, 58th scasion, Indian Science
Congress, 3-9 January 1969.
(iii) Seminar on Trends of Socio-economic Change in India : 1871.1961, Indian

Institute of Advance Study, Simla. Shri Mazumdar aiso served as & rapporteur
at one of the sessions.

(iv) Eighth Indian Econometric Conference, Bombay, 16-18 January 1969.

Training: Training programmes in survey techniques ware arranged for tha research
apprentices of the RTS, statistical officers from Gavernment departments and the trainoes
of the International Statistical Education Centre (ISEC) and the UN, ONAID, FAQ sod other
fellowship holdors. A specislisation courss in Jarge-scale surveys was conducted for the
ISEC trainees. Regular olasses on sampling theory wore taken for the M.Stat 1, ISEC and
officer's training courses of the RTS.

Some of the senior staff attended meetings of the advisory committees relsted to
N8S work and programme, participated in the regional training conferences and also took
pert in the Indian Science Congress, all-India Econometrio and Agricultaral Couferences,
where they read papers.

A list of papers published and sent for publication by the staff members is given
in Asmezure 5.

Seventeen NSS draft reports, approved for printing, were revised in the light of the
comments received from tho Central Statistical Organisation (CSO) and finalised versions
of the reports were submitted to the Government for printing. Ninsteen draft roports wers
prepared and submitted to tho Government of India during the year (dnnezure 8).

Eleven draft reports, propared by difierent State Governments on the baais of the
NSS ftate sample data forwarded to the Institute by the CS0, wero examined and the Insti-
tate's te on them were icated to the CSO during the year (dnnesure 8).

The staff members prepared sixteen technical papers and six working papers during
the year.

Bpecial Studies Unid:  Tho following devolopmental studies were earried cut during
the period.
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(s) During Juns.December, apecia! land utilisstion and yield surveys covering the
major orope of the autam and winter seasons were oarried ont in the southern regions of
Weat Bengal to study the merits of two different sampling designs, both at the firet and second
stages of sampling. Twentyoight investigators forming two parties surveyed the two seta of
sample villagea {firat-atage units) drawn according to two different probabiliies. I[n ssch
smple villsges, two sets of sacond.stage units were selscted for s land utilimtion stady,
ono with equal probability and the other with probsbility proportional to size. One set of
first-stage units was kept common for both the sutomn and winter soasous, whereas for the
other gt u fresh samplo was oclected for the winter season. A similar survey was carried
out during 1967, the resulta of which showed a specific trend in the estimates based on dif-
ferent samples drawn ocoording to different designs. The oxperiment was repeated in 19068
to study this particular trend.

(b) During the spring season of 1068-60, a type study was carried out in 80 villages
to study the migration pattern of rursl households, their changes in occupstion, dressing
linbits, cte. An attempt was mado to collect data of the related households of the ssmple
houscholds through the samples to sce how far tho data thus colleoted is reliabls.

(c) In order to study the eye-eatimated proportion of area under specified orop
aguinst actual of that eres, experi were carrisd out in a set of fislda in
Giridih, Bibar, during November 1088 and in Dhaniakhali, West Bengal, in February 1909
The repeated ubservations of the same fields by different i igators ware dons indspend,
and it was followed by sctual messurcmenta of the fields by the triangulation procedure,

11, Arrrammir, Drvisiox
A of fund I linguistic research in collaboration with the Imstitute

for Experimental Phonetics and Speech Pathology, Belgrade, Yugoslavia, was initiated
during the period. The first results from this programmic of research were presented by
Visiting Professor Djordje Koatic, Director, Institute for Experimental Phonetics and Speech
Pathology at an Invitational Seminar on Bengali Acoustic Phonetics, 19 and 20 February
1869. The Seminar was inaugurated by National Professor Suniti Kumar Chatterji, and
attended by research workers in linguistics, phonetics, and allied disciplines from institutions
in the Caleutta aren. The work on thres projects within the programme was completed :
a phonetic approach to adult literacy coursea in the Bengali language; an outline of the
acoustic structure and articalation of Bengali speach sounds; and & comparison of English
and Bengsli phonetics, serving 04 a guide to English pronuncistion.

A research project on tho estimates of probabilities of hoapitalization according to
age, sox, and diagnosis, and their uso in planning hospital servioss was undertaken jointly
with the Biometry Research Unit, undor the sponsorship of the U.8. Publio Health Servics.
Through the co-operation of tho General Register Offios, London, and the Seoutish Home
and Health Department, Edinburgh, samplea of hospital records have been obtained for
statistical analysia.

12, ErxcreoNies Drvistox
The Tnetitute has been s pionser in the field of elsctronic computers. The Eleotro-

nica Division of the Instituts had designed and ] the first ek i P in
Indin in 1953, an socount of which was published in the Amenican Review of Scientific 1astrs-
8
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menis in 1065. The Instituts also installod the frst olsotronio computer in India (British
HEC 2M) in 1956 and the second computer in India, the Soviet URAL, roceived s & gift
from the USSR through tho United Nations in 1650,

In 1961, & scheme was drawn up in collsboration with the Jadavpar University for
computer development. The IS1JU Joint Computer Projest was for building two com-
puters, the first in tho Jadavpar University and the second in the Indian Statistical Institute.
As a resnlt of this collaboration, a modern solid atate computer was designed and built in
the Jadavpur Univorsity by the joint efforts of the workers of tho Institute and the Uni-
versity. This computer was commissioned by the Unich Minister of Education on
2 April 1086,

The ISIJU-1 computer hns been working matisfactorily. An important problem for
the planning of electricity distribution in & power grid sont by the State Eleetriity Board
was solved satisfactorily. A number of smaller research problems roceived from scientific
institntions were also solved. The remaining work for the projeet is being comploted acoord-
ing to schedule. Two twenty-feot masts and the VHE antenna for tho radio dats-tink between
the Jadavpur University and tho Instituto wore designed and comstructed in the ISI
machine shop.

The perft of the computer improved considsrably during the year, after the
addition of & voltago-atabiliser. An order for the teleprinter equipment for the VHF data
link was placed with the Hindusthan Teleprinter Ltd.

Four M. Tech. students from the Dopartment of Radio Physics and Electronics,
Caleutta University, took three months' practical training in computer technology in the
electronics laboratory. Three B.E. students from the Jadavpur University also underwent
six weeks' training.

Restarch: Both theorctical and experimental resesrch was conducted and among
the types of research carried out in the Division may bo mentioned the following :

A. Theoretical Research: 1. Linear Electrical Network Theory, 2. Numerical
Analysis, 3. Particle Physics.

B. Ezperimental Research: 1. Pattorn and Spoken Word Deteotion and Reoog.
nition, 2. Dovelopment of Magnetic Core Memory Module.

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

13. DocuszxtatioX REsgarcu axp Tearvmvo CENTRE
(DRTC), BaxoaLore

Tho important festures of the work in the Dooumentation Research and Training
Centre (DRTC) during tho year included tho following :

Tyuining of students: Al tho five students admitted to the 1067-68 course wers
declared eligible to receive the Assoointeship in D ion, after the completion of their
course on 31 December 1968,  Two students secured distinctions. Five students were admit-
ted to the 1908-80 course which commenced on 15 April 1068. Tho students of both courses
worked in the Hindusthan Machine Tools Ltd., Bangalore, to gain practical experience
of rendering reference sorvice in an industrial library. They also had tho benefit of & courss
of lectures on the usc of computers in doourent finding systom delivered by teachers from
the L ional C Ltd., Bangalore Division.
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Trainiag in docximeniation : Tho training of pereons in sdvanced mothods of docu-
mentation was continued. The application of different tochniquea to the teaching of sub-
joota in documentation was continued to bo cxporimonted upon. Tho practics of Time
and Motion Study was introduced for the firet time and the students were helped to make
auch 8 study in reapect of a gpeifio job in the library,

Rescarch work :  Tho main subjects in whioh research was done were : 1. Clamalfica.
tion, 2. Cataloguing, and 3. Use of Computer in Document Finding.

Publications :  The stalf contributed sixty articles to periodicals in library scienco.
during the period. A list of articles published and sent for publication in Indian and forsign
journals is given in Annerure 5.

The preparation of the Colon Classification, Ed. 7, has been taken in hand.

The papers contributedl to the D.R.T.C. Seminar (6), 1968, were brought out aa a
600-page mimeographed volume. The proceedings part of the volume iy in preparation.

The DRTC continued to collaborste with the Sarads Ranganathan Endowment
for Library Science in the editing and publication of the quarterly, Library Science with a
dlant fo documenlation.

Seminare and leclures :  The Sixth All-India Seminar on Documentation, held from
15 to 19 December 1968, was inaug: i by Dr. D. Naray thy, Director, Indisn Ply.
wood Research Association The subjects di d were : (i) Theory and Practice of Abs.
tracting, (ii) Developments in Clawification, and (iii) Technique of Teaching Documentation.
Tweutyfive propositions arising out of the 28 papers accepted for the sominar were discussed
in the group mectings and plenary sessions. About 100 delegates, from doeumentation
centres in industries aud research institutions in Indis, psrticipated. Thete were five foreign
delegates.

Twenty visiting professort from India and abroad delivered lectures at the D.R.T.C,
during the year. Five talke were delivered by the DRTC staff in other organisations.

Liaison with ofher institutions : The DRTC stafl collaborated actively with tho
Indian Standards Lnstitution in the formulation of the draft Indian standard for the abbre-
vistion of titlcu of periodicals and the Indlian standard for the library catalogue card.

The membems of the stafl participated actively during the year in (i) the refresher
course in library scienco arranged by the Madras Library Assoviation, (i) Fifth [ASLIC
Seminar (Session on Probleme of Personnel in Specialist Libraries), (iif) Symposium on Scienos

a8 8 Profession, organised by tho Scientific Workers' Associstion and Seience and Techno-
logy Socicty, Kanpur, at which six-papers wero presented by the DRTC staff and (iv)
Production of Textbooks Sub-C . Indien Standards Institati

Seven organisations consulted the DRTC in the planning and organisation of their
documentation servicea.

Library: During the period, the library received 234 books, 199 roportsjreprints
and 24 periodicals.

Thirteen propositions wero disouasod at the mostings of the Library Rescarch Circle
beld in the D.R.T.C. Twelve weekly colloguia were also organised.

The Board of Studirs, D.R.T.C., met on 21, 22 and 26 December 1968 and considered
the relovant soctions of the DRTC prospectus and eyllabus for [088-89,
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14, Lrspamy

Tha central library at Baranagar has now a collection of 1,21,858 books and bound
journals, 32.028 reprints, monographx, apecislised tachnical reports and also & large colles-
tion of mapa. microfilms and photoprinta. The library slso received 2,508 eurrent periodi-
cala —835 were recoived on subsoription; 1,008 on exchange basia and 885 as gift. Tho
branch libraries at Bombay, Bangalore, Baroda, Cochin, Coimbatore, Dethl, Giridih, Madraa
and Trivandrum are co-ordinated with the centrel libmry service 10 serve the reseatchers,
studenta and staff working at thoss centres.

Membership : The total bership of the library increased from 1,620 to 2,004,
including 1,630 roscarch and other staff members of the Institute, stadents attached to the
RTS, 151 outside studont members, 65 sessional members, 38 Institute members and 131

casual readers who were given special pormission to nse the library during the year.

Acquizition : During the yesr, 3,680 books were selected and processed for acqui-
gition and 2215 booka were received againat orders. The library also acquired 480 official
records, received 271 books on exchange basis and 500 books as gift. During the period.
132 pew periodicals were received in the library, of which 51 periodicals were on subseription,
4] on exchange basix and 40 ae gift. The subscriptions to seven periodicals were discontinued.
The library added back-runs of six periodicals to it collection. The Librery continued tho
book-exchange arrangement with several institutions and acquired sciontific and technical
publications in different langnages, particularly in Russian and Japanese,

Accession : ‘The library accessioned 5,089 books. Of these, the number of books
purchases was 4,358 (this figure includes books received aguinst orders placed in previous
yeara and books received on composite subscription): 271 books were received on exchange
basia and 462 books wore received as gift. The library also scoessioned 496 official reporta.

Technical Processing: The library classified 1489 books and 28 official reports
and catalogued 2,690 books and 28 official reporta. Tho numbers of book classifications
and catalogue cards revised were 153 and 837 respectively. During tho period, 2,447
reprints were catalogued and added to the reprints collection; 17,810 cards were filed and
671 additional copiea of books were added to the collestion of the library. The library also
processed and indexed 1,470 files, 12,300 maps and 1,589 newspapers. The technical
processing of 4,000 books and research documents of the Jate Professor W. A. Shewhart which
Mrs. Shewhart had donated to the Institute library was also taken in hand.

Circulation : During the year 27,017 books and 10,207 journals were isaned on re-
feronco and 13,011 hooks on lending. Besides, 1066 official reports, 377 maps, 472 nowa-
papers and 66 old files were issued for reference wso. The library sent 534 books to the branch
libraries. In the inter-library loan transactions made with 34 local and out-station libraries,
the library borrowed 85 books, while it lent out 78 books.

Reference and Bibliographic Service :  The library iasaed documentation lists, reading
lists on different subjocts and compiled threa bibliographies. 2,080 short and long-range
reference quostions were anawerod during the period.

Publications : The library continued to bring out regularly the (i) List of Seleoted
Periodicals, (ii) Index to Statistical Literature, and (jii) the Monthly Bulletin,



THIRTY-SEVENTH ANNUAL REPORT : 1988-60

Translation Service : Tho Tranalation Unit providad research workers with trans.
Intions [rom fareign languages. During the period. 25 documents wers traosiated, of which
fourteen were from Rugsian, six from Japaness, three from Spanish and two from French.
The subjects coverod and Lhe numbars of d on cach aubjoct iated woro: biology-6.
sociology-1. probability theory-1, SQC-2, cconomics-3, palasontology-4. and lettors and sandry
correspondence-X.  The number of payes of translation from Japaneee was 158: from Ruwsian,
253; from Spanish, 30; and from French, 8. Ora) translations were also provided to tho
apeialists on demand.

Photography and Reprographic Serrice :  During the year, the Photography Unit
provided 802 photographs and preparsd 210 slides for the soientific departmenta of the
Institate. The Reprography Unit and the Photography Uit together microfilmed 6,246
pages of reading material and #lso provided 5,953 pages of photaprint. The library exton.
ded ita reprographic service to fourtesn overseas organisations including the Friondship
Dniversity. Moscow; Institute of Oriental Studies, Mascow: Central Economic-mathematical
Institute, Moseow, anil the Rescareh Branch, Ministry of Rursl Devclopment, Zambia. To
supplement its reprographic service, the library had placed an order with s foreign concom
for Xerox Copier (Model 1358) and Dagmar Microfiche aquipment including ono R uler and
one Twin Combi Rendor Printer and the equipnaent was received in February 1969, Arrange-
ments have been made to install and commission the equipment early.

Circulnting Library: The collestion of the workere' circulating library came to
23,256 booka, and the total membership was 1,608. During the year, the circutating library
added to its collecting 676 books, of which 123 books were in English, 384 in Bengali, 57
in Hindi, 43 in Urdu. 79 in Oriya, and discarded 177 books from it« collection. The
circulating library issued, during the year, 40,120 books and seut 167 books to the Giridih
library.

Conference and Semiaar: Shri J. Saha, Chief Librarian and Shri C. V', Subba Rao.
Senior Technical Assistant. attended the Fifth IASLIC Sominar held at Durgspur, from
7t0 9 October 1068 and contributed papers.  Shiri J. Saha participated in the DRTC Sominar
at Bangalore in December 1068 and also delivered a serios of lectures at the DRTC on
‘Inforination handling syatema in the USA’.

16, StatsriosL Quanizy Cowrror (8QC)

The &QC Division of the Inatitute was established with the primary object of fustor-
ing the growth and dovelopment of the use of SQC and allied tochniques in industrial amd
other establishment in the country and to assist then in organising systematic quality control

to secnre quality and quality imp: in their output of goods and sarvices,
as well as an igerease in production and reduction in costs. The Division which promotes
the use of modern quantitative methods for io production of quality goods by indns-

trics, has at present nine oparating unitx located in important induntria centres of the vountry,
viz., Bangalors, Barods, Bombay, Calsutts, Coimbatoro, Dethi, Madras and Ernakulsm,
with & sub-unit in Trivandrum, through which ite activities are carried out. A special
Trainiug aud Promotional Unit is located in Calcutta. The work of the SQC Unita
is organised through a prohensive prog under the following brosd clsmification:
(i) promotion, (ii) training.(iii) plant servios, snd (iv) research.
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The promotional sctivities during the year were conducted through participation
{n and the organisstion of somioars, discusrions, meetings, conferences, pilot surveys and in.
plant demonstration projeots, aud serving on oxpert bodies in tho field otc., as in previoos
vears, Four top gt inars were also organired in Bombay, Caloutta, Dothi and
Madres, Dr. J. M. Juran, Dean of American Consultants on Quality Contl, and a well
kmown international authority, who had boen invited by the Institite aa a visiting profeasor
took a leading part in the mansgement seminare. He stayed in [ndis from 7 to 28 December

1968.

trainjug progr and iation courses wore conducted for indus-
trial and other organirations at differont lcve!x For arousing plant-wide consciouaness,
special attention was paid to the organisation of in-plant training courses, specially designed
to euit the individual,plants.

The plant services to a variety of industries wore aimed at organising integrated
qoality control systems.

The Training and Promotional Unit located in Caleutta continued its programme
of work, viz., the running of the whole-time, one-year poat-graduate diploma courss in 8QC
and OR, the organisation of special training courses, cireulation of literaturo and the publi-
cation of the monthly news-letter, QC News.

In addition to the evening course in 8QC and OR at Madras, another part-time
post-graduate diploma course in SQC and OR of two years' duration was sterted at Bombay.

Two top-level training coursca organised at Agra and Bangalore, on the *“Management
of Quality Control” were conducted by Dr. J. M. Juran, Dean of American Consultavts on
Quality Control.

Promotional Activities: The technical officers of the Division gave 70 lectures and
talks to industria) and menagement personnel, membera of professional bodies and other
institutions. The units organised 7 seminars aod symposis; they also sponsored and attended
38 seminars and conferences jointly with other industrial and profexsionsl bodies like the
National Productivity Council, Institution of Engi loeal Productivity Councils, Textile
Association of India, Indian Dairy Resoarch Institute, Indian Dairy Scionce Assooiation and
the Instituts of Telecommunication Engineers. Four top-management seminars were also
organised in Boiabay, Calcutta, Delhi snd Madras and Dr. J. M. Juran took en activo part.
Two special seminars on “Quality control and reliability in electronic equipraent™ aod oo
“Quality control in milk and milk produata were orgunised in Bangulom Two other seminars
on standardisation, and total quality control in amall-scale ind were organised in the
Baroda region. The technical officers also paid 122 promotional visita to plants, varried out
16 pilot surveys and issued 24 promotional reports.

Publications:  QC News: The monthly news-letter Q0 News, isaned by the Division
to disseminato knowledge in the practioal applications of quality control and sdvances
made in the field, continued to receive appreciation from industrial pooplo all over
the country and from oversens. Two speoial issues of the wews-lotter were brought out to
mark the insuguration of the courses in 8QC and OR in Mndras and Bombay. There are
now over 1,000 regular reaclors of the news-lotter which serves aa an excelient medium to
sproad the message of quality control at & practioal level.
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Tho nnita published 9 technical papers and prepared 19 specis] trainiog and other
manuale pertaining to industries. A list of the technical papers published and seat for
publication is given in Annerure 5.

Tho proceedings of tho Fourth All.India Conference on Quality Cantrol in Madras,
December 1867, were brought out in an attrective volume of 170 pages.

Two booklots, “Application of Quality Enginosring and Operstional Research in
Indian Industry” and the “Application of 8QC snd OR Tochniques in Industry” wers spo-
cially roleased during the innuguration of the diploms courses in SQC and OR at Madras
snd Bombay. A manual in Tamil, *Quality and You' was brought out in connoction with
the operator training programmo in the T. . Cycles, Madras. Tho Division ako brought
out a booklet giving hrief partioulars of the training programmen aod plant servioes offered
by the units,

Training : The effective training of technioal porsonnel at different levels which has
been the sheet anshor of tho dovelopment of SQC in the country was continued vigorously
during the year. In pursuance of this vital task, the units conducted during the year 18
basic coursea and 4 special coursen which were attonded by 510 persons. Twenty-seven
in-plant courses of different levels were attended by 645 plant personnel. The in-plant
courses which are spread over a timo and include project worka as au integral part of the
course are unique and have proved to be the moat sucoessful means of organising for quality
in compunies in India.

At the requeat of tho Ministry of Defencs, Government of Indis, in-plant training
courses were organised at the Cordite Factory, Aruvankedu, Ordnance Factory, Ambarnath
and the Ordnance Factory, Khaniaria.

In the wholetime post grldum coursea for dnplomn in SQCand OR, speemlly devised
to tmin engi technolog and in statistical quality control
to a level of professional ¢ . and condocted by the Training and Promotionsl Unit
in Calcutte, '!l sindents wers under training in the last batch, of whom 11 were deputed by
defence organisations and one came [rom a public seotor industry. The candidates from the
enrlier courses have been well-cmployed by the industries ns well s by the SQC units,

To meet the persistent demand from induetry for personne] trained in SQC and OR,
o specially devised one-voar post-gradusts evening courso in SQC and OR was started in
Madras from 25 March 1068. Only 30 candidates, mostly working engineers and technologista
were admitted, out of 230 who had applied. The conrse, epeoially designed 8a a part-time
cvening course to encourage omployed executives to undergo Lraining, serves an important
need in industry. It is plannod to devslap this evening programmo into a full-fedged post-
gruduate diploma conrse spread over two ysars, Another two-year evening coures for the
poat-graduato diploma in SQC and OR for the working engineers and technologista was started
in Bombey on 7 Septemher 1068. Thirty-thres candidatea were admitted to the course,
which ia similar in content to the ono-yeat day-time 8QC diploma course in Calcutta,

The unita also imparted on-the-job training to the junior staff and spprentices. Ten
apprenticos of the last yesr's batch comploted thoir training and 15 new approntices com-
meneed tralning during the period. The feld training for 65 students of the SQC diploma
course wae alsa organised and supervised by the units,
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The unit staff pmicipuou in training pmgummu relating to BQC-OR ete. of sister
g ions like the productivity counoils, Instil Inatif of Eaginoers,
Administrative Staff Collego, Hyderabad, and tho Small Ind Service Institute,

A welcome dovelopment has been the (nuodualinn of 8QC aa an elective subject in
the final years of the B.E. courso at the Uni y Collego of Engineering, Bangak The
teaching faculty is being provided for the present by the Division, vhloh had made the
suggestion.

A feature of the year was the organisation of two training coursos in Agra and Banga-
lore on Management of Quality Control, by Dr. J. M. Juran, Dena of American Consultants
on Quality Control. The two courses, attondod by 107 top exccutives from a largo numbor
of industrics, publio and private, from all ovor India, added & new dimension to quality
control programmes.

Intensive fourieen-week vefresher course on operalions ressarch: A spocial advanced
course on operations reacarch waa organiscd, utilising the services of external experts in the
subject, for technical officers of the SQC Division. Soventeen candidates selected from the
unitg participated in tho courss, which involved instruction in theory, as well as actual practical
application in industrial concerna.

The detailed list of training courses is given in Axnezure 3. The totsl number of
technical personnel covered by all these courses ia 1,185, compared to 761 in the provious

year.

Plant Service :  Servioe on a regular membership basis was rendered to 78 plants
during the vear. While tho service wag extended to 24 new plants, it was withdrawn from
29 planta, sfter assisting them to organise their own SQC cells. The plants serviced included 8
variety of industries like textile—cotton and jute, light and heavy engineering, chemicals
and pl icals, electricals and ol i tomobiles, foundry, irou and steel, cement
glass, mining, transport services, and other miscellaneous industry both in the private and
public sectors. The depth of service was intensified in several enterprises and eforts were
oriented more towards organising for quality in plaats and training people for the purpose
than towards the sojution of ad-hoo problema,

Over 354 technical reports wers submittad to the plants on the projects taken up in
member organisations.

Slaﬂ At the end of the year, the Division had on its roll 82 technical officers and
5 i ) pered to 64 technical officers and b investigators-cum-
computers last year. The new recruita were selected from the students who successfully
comploted the M.Stat/post-graduate diploma course in SQC-OR of the Ingtituto and had

undergons & specisl one-year training in the unite ss appreatices.

Advanced Training for Staff : Three members of the staff wont abroad during the
year for advanced training on United Nations and Colombo Plan fellowships.

Liaison with Other Organisations : The SQC Units continued to work in olose oo-
operation with organisations like the Indian Standarde Institution, National and Local
Productivity Councils, lxwmuus of Production Engineers, Small Sealo Industries Servico
Inatituts, M , O jons Rescarch Societics, Univorsities, Indian
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Dairy Resoarch Instituto, and other Government aud scientific agsncies. The programma
of collaboration included participation in seminars, training prog oon-
tribotion of papers, arguuuﬁon of speoial courses and similar programmes.
Rexearch : In spite of the oxacting demands of training snd promotionsl wark,
tho technical staff have contributed to the growth of knowledge in the Beld of SQC. They
ly ovolving new approaches, modifying old methoda or devising new formulas
emw meet the challenga of the varied typea of problems faced by them in their plant work,
Based on this applied research, they have contributed & number of papers. A list of papore
published and sent for publication is given in Annezure 5. The technical staff will be encou.
raged to undertake more research in the future by reducing their load of routine work.

S

18. Famry Pranwxa Reszaeom Usr

The programme of work undertaken by the Unit during the yesr inclodad survey,
sction programme dovolopment and special studies.

Survey: The following programme was undertaken :

(i) the fourth annua! fertility re-survey of ths Calcutts city project population with
with KAP comp was comploted. The tabulation work is over and s report ia being
prepared:

(ii) the eecond fertility-oum-KAP re-suxvey of married employees in the Indian
Statistical Institute and the first attitude-knowledge survey of the single workers ware under-
taken. The data are being processed;

(iii) & apecial study on the family lifs and fertility control of non-white collar workers
in a research institute was completed and tho report mimeographed;

(iv) the verification and checlting of the Hooghly Second Fertility Survey data ia
nearly completed;

(v) a report on oral contraception was sent for publication.

Achion Programme Development: The action programme included discussions,
household contacts and clinic visits. The field trial of oral contraception formed the major
part of the programme.

A list of papers published snd sent for publication is given in Annarsre 5.

17.  PUBLICATIONS
The following were published during the year :
Sankhyd : The Indian Journal of Statistics : Volume 30, Series A, Parts 1,2, 3, 4;
Volume 31, Series A, Part 1; Volume 30, Series B, Parta 1 & 2, 3 & 4.
The Research and Training School issued 72 technical reports in mathematios and
statiatics, 4 in physics and 58 in the natural sciences, during the year.
The RTS also fssued the following mimeographed publications during the year :

8M 88-1 Somo recont advances in coding theory ..R. C. Bose
M 69.1  Markov processes ..Paul Andre Meyar,
transialed by M. N. Sastey
M 67.6  Technical aspact of deaign, National ..P. C. Mahalanabis,
Sample Survey D. B. Lahiri e al

Samvadadhoom : The House Journal of the Indian Statistical Institute, Val. T,
Nos 2-4.
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18, Visrrops
Mmﬂﬁngwmhm-ndowornuum from India and abroad (from 28 foreign
and i isations) came to the Instituts during the year.
19, ( ap M or BumLbmios

Apart from the nsual maintenance, repaire and minor works, the Engineering Unit
completed the addition and slteration works in the main building, 203 Barrackpore Trunk
Road, in connection with the installation of the Honeywell Computer.

The following works were In progress :

() partition and sllied works for the ISI city office, second floor, 27-B, Comao Street,
Caloutta-18;

(b) building and steel worka in jon with the installation of a passenger Lift
at the GSU Building;

(0) miscellaneons worka for tho existing five-atoried GSU Building, 183 G. L. Tagore
Road, and the existing five-storied building No. 1 at 205 B. T. Road.

(d) the construction of flats, and other miscellaneous works in building No. 2 at
205 B. T. Road;

(e) strengthening and addition and alteration works in the godown shed for N8S,
202 B. T, Road.

20. Brawomes

20.1. Mysore Stale Branch: There were 51 members of different categaries at the
end of the year. The office-bearers for the year 1968.09 were clested.

Admission Teals and Ezaminations :  The selestion tests for admission to the M.Stat.,
B.Stat. degres courses and SQC Diploma course eto. were Leld in Bangalore on 7 July 1968,

Tho admission test for the Indian Instituto of Management, Caloutts, designed by
the Peychometric Unit (RTS) of the Indian Statistical Institute was held in Bangslore {one
of the centres) on 2 Fobruary 1969.

‘The ono-year's evening course in statistics of the Institute, started in Bangalore at
the suggesion of the Branch, full ploted the first year's prog Ten candi-
dates took the Part IT Final Examination and 9§ were fol. Twentyfive trainees wore
admitted to the session for 1060.70.

Seminars :  The Branoh was able to organise successfully the following Lwo seminars
caloulated to promote the use of quality contral techniques in industries, with financial asgis-
tance from the head office.

(i) Under the joint suspices of the Branob, the Institntion of Telecommunication
Engineers, Bangalore Centre, and the Indian Society for Quality Control, Bangalore Branch,
a two-day seminar on Quality and Reliability io El ice waa held in Bangal The
sominar was insugurated by Dr. 8, Bhagawantam, Sciontific Adviser to tho Minister of
Defence,
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Nearly 200 delogates from all over India represonting defoncs organisations, elsatro-
nics industry, and’ reacarch Inboratories participated in the seminar which disoussed more
than 40 papers, and mado a number of recommendations,

(i) Under the joint auspices of the Branch sod the Indisn Dairy Science Amocis.
tion (Southern Branch), a two-day seminar on quality control in Milk and Milk Products
was held in Bangslore on 21 and 22 March 1969. 8hri G. B. Shankar Rao, Minister for
Veterinary Services, inaugurated. Moro than 80 delogates from all over Indis mprennung
research orgnnisations, public seotor dairies and koti The
seminar discussed 58 technical papers and mads a numbor of meommendluou

Visiting Seientists: Dr. J. M. Juran, Dean of American Consultants on Quality
Control, delivered an interesting talk on Managoment of Quality Control on 19 December
1968.

Among other visiting sciontista were the following :

1. Dr. A. L. Batalov, Institute of Peoples of Asis, USSR Academy of Scicnoes,
gave a talk on “Some Problems of lndustrial Development” on 17 April 1068,

2. Dr.P. R. Brahmanands, Professor of Monetary Economics, Bombsy University,
delivered a lecture on “Recession in Indian Industry” on 21 May 1688.

3. Shri K. 8. Viswanathan, Deputy Zona! Manager (South Zone) International
Computers (Indin) Private Ltd., Bangaloro, gave a lecture on “Data Processing” on 16
November 1968.

20.2. Bombay Branch: A Council mesting, held on 8 February 1069, tock np
the separation of accounts from the head office accounts and approved the draft annoal
report. The Council meeting, held on 24 February 1969, accopted the resignation of Professor
N. 8. Rangoswamy. Tho names of tho office bearers for 1968.69 were discussed. It was
decided tostart a short-term course in “Statistics for Management.” A one-man committes,
consisting of Professor U.G. Dabholkar, was appointed by the Council to prepare a
ayllabus for the course,

In its meeting of 11 March 1089, the Council confirmed the resolution passed in the
earlier meeting.

Vigiting Scientists: (i) Dr. P. V. Sukhatme, Director, Divigion of Statistics, Food
and Agriculture Organisation, United Nations, delivered a lecture on 'Nature of the Protein
Problems in India’ on 4 Fobruary 1080. Professor M. L. Dantwala, Direotor, Department
of Economics, University of Bombay, presided.

(ii) Dr. Joshep Tar, architect, economist ond Chief, Main Department for
Investments and Building Industry, Centra] Statistical Office, Hungary, gave a talk on the
‘Statistical System in Hungary' to students of the ovening course.

(il) A symposium, on & report on The Social and Economic Conditions in India"
submitted by Shri K. P. Ghosh, wes organised by tho Bombay Branoh,
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RESEARCH SUMMARY

A brief account is given in this seation of the progress of research in the different
divisiona and sections of the Institate. The lista of ifi and technioal papars publiak
and eubmitted for publi are given in 4 8. Refe are alao given in thiy
section to relevant papers in Annerure 5.2 and the R.T.8. Technical Report Numbes.

A. Srarierios AND MATHEMATIOS

1. 4 software package for analysia of dispersion :
The paper describes & software package for ICL 1900 series of computers for ana.
Iysing the statistical date under & linesr model. Given the model and linear hypothesia to
bo tested, it computea the relovant statistics. The mode of epecification s ganersl enough
to oomprehend a wide clams of statiatical analysis. The report is divided into two parts,
the firat part describing the statistical teat and slgorithma euitable for computers. The sscond
part deals with systema and programming aspeota of the software package.

For testing tho hypotheais (i) Z = MW+ or (i) OZV = 0 under the model E(X)
= AZP, whero z is the obecrvation matrix, 4, P, C, V, ¥ and N are known constant matrices
and 2 ia the p matrix, the following three etatistics are computed viz., (i) ;= Se/Se®
(i) t = traon of (8)8;") and (iii) 4, = max. eigan value of (8,8;') whero s matrices aro the
arror sum of squares and products matrices. (S1), Math-Stat/7/69.

2. On a theorem of Rao on g-inverses of mairices :

Let A, Ajand By, ¢ = 1,2, ..., k be complex matrices of order m X =, mX g; and nx g
respectively. Write 4 = (4, : 4,:...: 4;) snd B=(B,: By:...: By). Consider the fol
lowing etatements :

(8) A{AB; =0 for all § and j snoh that & #j

() @=15 ByA}AB)-4° is a g-inverse of A,
where in (b) (4{ABy)- is any g-inverse of (4] A By).

(i) R{4*AB) = R(A)

(B) ‘fﬂ(ﬁ«’/\) = }':B(AZB«) =R(A)

In this paper, the following theorems are proved.
(1) (s)==>(b) ¥ and only if (i) holds.
(3) (b)==3(a) if snd only if (if) holds. (82),47/68

8. Holimation of linkage in presence of incomplele penetrance at both the faclors :
Penetranoe is measured as the fraction of the individuals carrying the geas who are
phenotypically different from the individuals of the popilation carrying the allel.

Estimation procedore of linkags betwoen two genes, ons of which haa incomplete
penstrance is slready considered. Ths author oonsidars the oase where none of the genes
sre penotrating to the full axtent. For backeross and intercross data tests of significance
of the estimates of linage and flicionta are provided. A normal deviste test
{a suggested for testing the significance of the estimate of penstrance. (83), 38/68.
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4. Parent-offspring correlation in an equilidrium population

The main objective of the paper is to generaliso Li’s resulta {1864) on tho same topio
which was applicable for random matiog alone. For a di-allolio antosomal character, tho
parent-offspring corrclation ia obtained under & general mating system. Expressions of the
samo were derived with ane aa well as two parontal messurements. An expreasion, with
special intercat for plant population, is also established. Four tablea are presented to cheek
the theoretical resulta. (§4), Math-Stat/16/69.

8. Ona problem of critical path method :

The paper discusws tho problem of finding the minimom completion time of twn
identical projecis, undertaken simultancously by the critical path method. The solution
to this problem is given nnder a restrictive condition. Such probloms may arise in industry.
The problem (and the solution to this) may be generalized in case of K idontical projects.
(85), 21/68.

6. Ezchangeable processes which are functions of finile slationary Markov chaina

The following thoorem is proved :

Theorem :  An exchangeable process which ia a function of a finite sationary Markoo
chain is a regular function of a finite stationary Markoo chain.

In & previons paper (dan. Malh. Siaf., 34, 1033-1041), it was shown that the above
theorem fails if the hypothesia of exchangeability is weakened to that of stationarity.

Let J be a finite get. Let H(j) be the set of all vectors § = {§(d), OcJ} such that
£ > 0 for all @ and §(3) > 0 for some 0. Let ${J) be the st of alt finite sequences of ele.
ments of J. If 2 =(0,, ..., 0,)S(J) and £cH(J) then . £) denotes the product £(9,)X ...
¢(3,). The main tool in the proof of the theorem can then bo stated as follows :

Lemma : Lt §, ... ¢, be distindd elements of B(j). Then there ezist n sequences
4y ... 8y 18 8{J) such thal the 8 x n matriz (s, §)1 ia non-singular. (S6), 31/68.

7. A4 nolz on some inadmiatible estimalors.

Hanurav (Sankhyd, Series A, 28, page 197, 1966) has conjectured that any aon-zero
fanction of & minimal sufficient statistic is en admisible esti of its expectation. In

this note, we give cxsmples to show that the conjecturc is false both in the survey-sampling
set-up and in the conventional sot-up. (S7), 49/68.
8. A nole on exchangeable processes with siales of finite rank :

Conjectured that a finite-rank finite-stato atationary process Y, is & function of o
finite stationary Markov chain. This conjecture has been disproved by Heller [4nn. Hath.
Stat., 39, 038-040]. In thin paper the author proves that, in the special case when Y,
is exchangeable, Gilbert's conjecturo is correct. (S8); Math-Stat/B/69.

9. Only linear transformations preseroe mormalily :

As overy one knows, there are many non-linear transformations which preserve nor.
mality and some of these will be found in thia paper. However, our aim was to prove the
following conjeoturo of Basu : If under (s, 0¢), X is normal with mean g and variance
a3 and T(X) too ianormal, 1 = 1, 2, then T is linear provided g 3 py and Eg(T) # Exy(T).
We can prove this conjecture when T is 1—1, thia constitutes Theorem 3 which generaliscs

4%
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Theotem 1 of Basu and Khatrl (Indian Statistical Instituto Teoh, Report No. 28/67). IfT'is
1ot 1—1 the nearest result that wo could provo is Theorem 2 : X ja normal with mean 4 and
varianco o3, supposs for — < 4 < ¢ and o? = o} or o}, T(X) is normal, then T(X) linear.

This is etill at an infinite distanco from Basn’s conjecturs but much strongor than the
corresponding result, Theorem 2 of Basu and Khatri (Indian Siatistioal Institute Tech. Report
No. 28/67). Our tochniques too are quito different from those cmployed in Basu and Khatei
(Indian Statistioal Institule Tech. Report No. 28/67). (89), 53/68.
10. Marginal eufficiency implies sufficiency :

Suppoes that X,,..., X, are independently distributed random- variables and
T(X,, ..., X.) is & statistio sufficient for cach X;. Is 7 sufficiont for (X,, ..., X,) ! In other
words, does marginal eufficiency imply suficienoy if Xy, ..., X, aro indepondent ! The rather
surprising snswer o this question (given in Theorem 1) is yes, at least in the dominated caso.
(Of course, the anawer is no if the X 'a are dependent.)

The problem: arces in an unpublished paper of Dr. V. 8. Huzurbazar who conjectured
tho correct answer. (§10), 54/68.

11, On the proportion of observalions above a sample mean :
Let Xy i=1,..,n be independent random variables with the same distribution
2
Funotion F(z) = P(X; {z). Lot X, = ( }IZXI)/A and P, = number of X's above X,.

David (dnn. Math. Stal., 33, 1160-1188, 1962) proved the asymptotic normality of P, when
F in a normal distribution function. Using some elegant trick, Mustafi (Ann. Maih. Sial.,
39, 13501353, 1068) has proved a aimilar result for bivariate normal distributions. We shall
extend these results considerably by providing alternative proofs which dispense with the
normality assumption on F. Moreover, in our proof we may consider—through we shall
not do 8o for purposes of simplicity—instead of the sample mean ¥, any U-statistio to
which the central limit theorem of Hoeffding applies. (S11), Math-Stat/5/69.

12. Bome fibonaces relations :

In this paper, the suthor has found the particular Fibonacei Numbers P, which satis-
fy the relation P, = N where N = nk and k is a poaitive integer. This amounts to finding
those Fibonscei Numbers P, which are exactly divisible by ,. It is found that such numbers
are possible only in the following cases :

(i) When n is of the form § where  ia 26ro or positive integer.
(ii) When n is of the 12t. In this, the following exceptions sre obeerved :
(a) ¥f ¢ is prime other than 2, 3, 8P,y is not divisible by 12t. (b) if ¢ is an even
multiple of 7, 23, P,y is divisible by 12t but not for 0dd multiples of 7, 23.
The suthor has worked out the numbers upto 628, (312, Math-Stat/12/69.
13. Neoiric Indes Numbers :
The system of homogeneous equationa
N
Po= ¥ el
( '_l"ﬂd/ I_ld-

o=E pall £ sl
[ (=)
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which definos a set of averago prices py, § = 1, 2, ..., N and a set of ‘exchange rate’ ¢/,j = 1,4,
...y M, for a given flow of N commoditics during caoh of the M time periods, is utflized to
define the sot of price indexca Py and quantum indoxes @, through the equations

Pu=eté d Qu= £ pu £ 5t

with # and { referring to the bose and current periods respectively. The lotters j, s and 1 may
also rofer to different localilies, soci ic groupe or marketing stages within the same
country. Thoy may also refer to different countries, in which case P, will be an ‘exchange
rate’ for the country £ with respect to country &. The index numbers thus defined happen
to satisly almost all the desirable index numbors tests. Aa a special case when M = 2, the
reaulting equation comparable with that of the Laspeyrea and of the Paasche types is

X o
P.=3 9id
AP e

where the quaniity weight coefficiont for each commodity is proportionsl to the hsrmonic
mean of the corresponding quantities for j =1 and 2. Indicstions of the poesible uses of
the new system of imlex numbers and tho results of two numerical examples are given. An
adrantage of the resalting index numbera is that they are based on a aimple intuitive mean-
ing of ‘average price’ and ‘cxchange rates’ as indicated by tho system of M+ N linear equa-
tions. (813), Math-Stat/3/68.

M. Some restricied partition funclions : congruences modulo 7:

The results proved relate to the following restricted partition functions. The value
of the function “p{n) is obtained by ing all the icted partition functions except-
ing those which contain 49 or any multiple thereof as a part. Similsrly “]p(n) is obtained
by counting all the unrestricted partitions of » excepting those contsining any number of
the forms 1471 or 147nF7 as & part.

The following congruences modulo 7 are proved.
(1} For ‘almost all' values of n
(i) p(n) =0
(ii) Ypin) = —Yp(n—14)
[There are two more congruences of Lype (ii))
{2) For all valoes of n
) YpInib)=0, 0p <10,
(i) Wep(ta+1)+"9p(Tn—13) = p(Tn)
[There aro eight more congrusnces of type (ii}]
(i) Yip40n +40)—1Ip(Ta+T) = —"{Ip(40n+42)+Tp(Tn)
(Thero are two more result of type {iii})]. (S14).
13, Some resiricled parlition funclions : congruences modulo 3 :
The following congruencea modulo 3 ars proved.
{1) For ‘almost all' values of n
pin) = Tpln) = Hoim) = 0
417
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{2) For all values of n
p(38) = p(3n+1) = —Hp(3r+2). (S16).
18 Mentities ing el y divisor funclions of different degrees and allied congruences:
It is proved that for any fixed =, (v stands for a pentagonal number, the sign dependa
upon tho cheracter of v),

E[FDim) =0
whers [{m) stands for any of six prescribed funotions involving the divisor function oyx).
As illustration we have the two functions
(i) Toy(m)—150may(m)4-380mta(m)
(ii) Boy{m)—204maog(m)+ 3780m*oy(m)—1560m’oim).
1t is understood that the terms ¢4(0), & = 1,3, 5,7, if they appear in the above identities
(whioh happens only when n is & pentagonal number), are given special values, c.g. oy(0)
= —1{73466n*+ 5760+ 36n"+n).
Several congruences are catablished. Some examplee aro
i) Z [Foym)] = 0(mod 2.3%5) where
=
0,(0) = —54n*—80n3+ 12087+ 25n.
(i) I [Fay(m)] = 8370 T {Fmoy(m)] (mod 2434.5.7)
pr} n-s

whero a,(0) = 1206n%-+2160n4—3600n3-4-2084nt-+ 16495n.
(i) S [Fmoim)] = 0 (mod 5) where 0.0(0) = —n*+2n. (S16).

17, Coanalytic sels that are not Blackwell spaces :

A measureable gpace (X, B) ia said to be a Blackwell apace if (i)B is soparable {that is,
bl d and ining all singletons) and (ii) for every separable o-algebra

CCB, C= B Blackwell has proved thal. every analytio set, equipped with its Borel o-
algebra, is 8 Blackwell space. It ig ehown in this note that there are coanalytio sets which
aro not Blackwell spaces. (817), 41/68.

18. On repealed interchange graphs 11 :
For a connected undirocted graph G without loops and multiple edges, the interchange
graph (or line-graph) 1(0) is one whose vertices are the edges of G, any two vortices in I(G)
being joined by an edge if, and only if, the correaponding edges in G havo & vertex in common.
Repeated interchange graphs are defined by I+Y(G) = I [I%(G)] n > 1. Denote by v,, v, the
numbor of vertices in @, I*(), and by e, ¢, the number of edges in @, I*(@), respectively.
Tt is shown that &, > v, and 9,y = ¢4ey < €4 = v,,; When 5 > 0, except in the following
caes : (1) G ie & chain, then v, = e,+1 = v,—n if »  0,, and v, = ¢, = 0 if n > v,, and
=¢,=0i8n>0,(2)Gisacyclo: then v, =, =0,=¢, 5 > 1, (3) @ is the graph
g>0—0(u,= d=1¢y+]): then v, = ¢, = ¢, n > 1; (4) @ has exactly one vertex
of degree 3, threo vertices of degree 1, the rest being of degres 2 and ¢, > 3; then ¢, = ¢,
= vy—1a0d 0,4y = €43y > 6, = U,y When 5 > 1. Moreover, v, = ¢, = v, if @ ia the graph
g>o—0—o—o—o. otherwise v, < v (5) G has two vertioes of degres 3, four of degres 1,
the others being of degree 2, then &, = vy = ey+1, vy4y = €04y > ¢4 = ¥y, When 5 P 0.
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Thus, for example, graphs for which sy = ¢,, ¢, = v, of 9= v, for some m > = >0
osn easily be characterized. (818), 40/68.
10, Some partitions of, and the number of Borel filds on large finite sels :

Let P, ; be the number of distinet partitions of o set 8, of sizo w into r noncmpty
subsets. Then P, , is the number of Borel fields with r atoms on J,. Let f(n) be the total
r

number of Borel fields on 8,. It is shown that, ss n— co, (s) if r varics wo that lim H
Rdn

=p #0, then (nlogn)~! log P,, = 1-p, and the convergence 4 uniform on any interval
< p € 1,3 > 0;(b) nt log fin) = log n—log u+0{1): {¢) for any given n, let P, , be maxi-
mum when r = r,, then nfr, = log n—2 log n+0{1), and ' log fin)—log P,‘,' = Kl).
Moreover, in {b), 0{1) = —y,+0{1) whete 1 < 7, < 20; and in (0), 0{1) = 3, where 0 < 3,
< 2. (819), Math-Stat/13/69.

2. Conditions for optimalily and validily of simple leas square theory :

Let (Y, X, 5, ol) denote a Gause-MarkofT linear mode!, where E(Y) = X4, I{Y)
=0% and £ is & veotor of unknown parameters. A simple least squares estimator (SLSE)

of a parametric function p'f ia '8, whero §is a value of # for which (T-X 8y (T-X,8)
is & minimupo,

Tn this paper, wo investigate the conditions under which a SLSE, whioh is also a best
linear unbiased estimator (BLUE) under the model (Y, X8, o¥]), is a BLUE under the
wodel (¥, X4, L} Explicit representations for X and I when such a property holds are
obtained. We also investigate tho conditions on £ under which the various results [n the
least squares theory based on the model (Y, X4, a*]), such ae those relating to distributions
of best estimators and residual sum of squares, test procedurcs. eto., remain valid for the
model (Y. X4, E). (520), 30/¢8.

2. Goodness of a it of a compound multinomial distribution and allied problems :

This paper deals with the problem of testing goodnesa of it of & multinomial distri-
bution. when the total nurober of possible observationa {the sample siza n) is on unobserved
random variablo with a known diatribution. The data for enalysia arc the observed freqen-
cies 0y, O, ... 0 in k clesses of tho multinomial distribution with the corresponding class
probabilities ,, my, ..., m, adding upto a number atriotly less then 1. Given a specified value
to the random variablo n, the conditional distribution of 0,0,, ..., 0, n—Z0; is positive
multinomial. Marginally 0,, 0y, ..., Ox follow 8 compound multinomial distribution. Consi-
der o hypothesia H, which numerically determines the class probabilities »; and accordingly
the vector of expeoted frequonoies E,, By, ..., Ex. 1t is shown that under certain conditions
the hypothosis could bo tested by s suitably constructed goodness of fit chi-square statistio,
based only on the obsorvables 0,, Oy, ...,0r. The case of a composito hypothesis which deter-
mines the claes probabilitics only as known functions of certain unknown parameters is also
considered. (521), Math-Stat/10/60.

23. On the concepls of best and admissible estimalors in sampling theory :

Some aspects of tho concepts and definitions of sdmissibility a8 applied to theory
of sampling from finite populations havo been critioially examined and possible definitions

of best snd edmissib} i have been d. Definitiona arc given for a dest,
the besl and uniformly bout esti and for adminsibk inlly admissible sl strongly,
9
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sdmiesible cetimators. Using thess conospts, the non-existence of a best and hanos the besy
and uniformly best eetimators, in the clssses of all linear, all linear unbissed, all mbissed
and all estimators has been demonatrated for Axed asample ixs deaigns in the first case and for
any eamplo design In tho other three cases. The inconsistencies and tho poasible inexsoti-
tude in tho use of theso definitions in the cwrrent )itersture on sampling have also bean
pointed out. (832).

3. Population census aa the sourcs of sompling frame in India :

Importance of small and compact area unvls in fascilitating cenmus snumeration by
minimising the chances of omisgion and duplication of persous and on the need for getting
from the d ia) population census & comprehensive area frame with suitable suxiliary
information to enable efficient designing of numerous uni-subject and molti-subject sample
surveys during the inter-consal period is fooussed. It fs omphasised that the enumeration
blocks (EB'8) to be formed within revenue villages and towns/cities should be distinot area
units with identifiable and atable boundaries and that the basio cansus data should be pro-
vided for theso units. The principles of forming EB's are olearly spelt ont and it is suggested
thet st least notiona] (sketeh) maps showing tho boundaries of villagesjtowns and EB’s are
to be prepared. Tho spocial situationx regarding forest aress, unsurveyed villages, urban
fringes, eto. are also disoussed. Tho types of basio date and auxiliary information that would
generally be required is briefly disoussed and the suggested proformae for prescating the
census data at villsge/town and EB levels are also given. It bas been pointed out that the
proposed compnterization of the census tabulation confined to & 10% sample of individual
alips should not preclude the supply of the suggested basic information at villagejtown-and
EB lovels based on 1009 census dats. The problem of rural-urban classification at the timo
of the census haa also been referred to with the suggestion to up-date this classification
during the inter.censal period through annoal bulleting covering the changes. The proposed
scheme for giving 8 permanent house numbering throtghout the eountry is briefly considered
and a link up of house numbering with the need for having permanent ares units with distinet
boundarie is suggested with & view to facflitating the house numbering operstion and the
task of keeping them up-to-date. (823)

24. On srudure of weakly slationary stockastic processes :

For siraplicity, the result below are stated for g.variate weakly stationary stochastia
processs, 0 < ¢ < o0, even though tha results sre valid for ¢ = . Notations and termino-
logy io that of Wiener and Masani, Prediction Theory of Multivariate Stochastic Processes
I, I1 and Psrt 11 of samo paper by Masani.

Theorem 1: 4 g-vorials weakly staionary stochasiéa procsss (X,)e i of rank
m 0 m g it and only if for each

X, = Xi+ X+ + X0+ 8,

() XL B if i 4, Z, | Xiforalli,
(L) each (Xb)z _,, ia weakly slationary purely non-deferminiatio of rank 1,
(i) (Zu)a.._ is detarminitic, weably sationary,
(iv) X4, Z.en for all n.
Definition : (K)o __ 18 called minimal of rank # if ¥y = Xo(Xymy) is such that
(¥y ¥o) Is of rank m.

whers
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Theorem 2: (X2 __ 4 minimal of rank r if and only if exacly 5 of
(0.6} NS IS ¢ I
ars minimal of rank 1, where X% are as in Theorem 1.
Theorem 3: (X,)z. _, ia ninimal of rank 1 if and only if X, ia of the Jorm :

¢ T
1=l ¢ ¥
Ce : ¥,

where (Y,)a-.. is uaivariate minimal weakly stationary and C, ..., C, sre complex numbers
with st least o6 of C,, (). ..., C, non-zero. (S24), Math-Stat/2/69.
25. Tables of primitive polynomiols :

The sot of all primitive polynomials which generate GF(Ps) for 1024 < P» 21
and 2 < P < 50 ore tabulated. A short oritical review of the algorithms used earlier for
similar tabulations is given in the report. Tho programming techniques involved are discussed
and the relevant FORTRAN progrsmmes are presentod in the appendix. (S28), 20/68.

28. Concerning the existence of “‘mazimal” normal components for probadility lawcs:

D. Dugue pointed out that every one-dimonsional probability distribution haa a
maximal normsl component. Here we consider an mmple to sholr that en analogous
result does not necessarily hold for higher dimensions. (828).

21, Some resulls on the comparison of sampling with and without replacement :

Modified efficiency comparisons, which take into consideration the faet that the
expected number of distinot unita in a with-replacement sample need not be an integer, are
made for the same expected cost betweon some unbiaged estimators in simple sampling with.
out replacerent (srewor). These reaulta are oxtended to two.stage sampling, interpenetrat-
iog sub-sampling and unequal probability sampling.

Assuming & guesscd value ¢ for the populstion mean ¥, satiafying &* > NP,
whero 8t is tho population mean square for the characteristio and ¥ the population size,
tho usual estimator in rswor is improved. This improved estimator is lhcun to be better
than that proposed by Pathak (Recent advances in sampling theory, Mimeo. Pub. No.
SM65.04, RTS, [ndian Statistical Institute, 1065) for srswor which also ees the same prior
information. (827}, 46/68.

28. A characterization of a class of regulor graghs :
The graph O(, n, m) is defined aa follows : Take / disjoint sets S, Sy, ..., S, each
with » elemonts. The vortices of G(l, n, m) are all the (unordered) m-tuples of elementa of

1
‘U 8y where any m-tuple contains st most one slement from each 8;. Two vertices are
=1

joined by an edge if and only if the corresponding m-tuples have & common (m—1).tuple
The To graph, the Ly-sasocistion scheme and the cubio Jattice graph characteried by Dowling,
Shrikhande and Laskar are particulsr ceses of this graph obtained by teking » =1,1=m
=2, 1=m = 3 reapectively. In this paper, & oharactarisation of the graph G{l, n, m) is

obtained whon m 8 aod (1—m-+1jn < msx {143 mim 1), 2m'—3u+5]. (828), 2668,
5l
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20. On ling graphe :

A prooedure for redecing the lino graph of any connected graph to the line graph
af 8 trea is given. Using this, a procedure for recognizing whether a graph / is a line graph
and to find @ such that {0) = H when it is a line graph is obtained. Neoessary and suffi-
olent condftions for & graph o be the line graph of the complete Lpartite graph X, 4 ..o a
are obtained. (820).

0. Exisience of locally resiricled undirected graphs :

Necemary and sufficient conditions for tho existence of an undirested graph with
preacribed degrees 4, d,. ..., d, aro deduced by simple considerations from the correspondi
theorems of Gale, Ryser snd Fulkerson for directed graphs. (830).

31. 4 characlerizalion of the line graph of a BIBD with A =] :

If D is a BIB design with parametors b, v, r, &, 1, the geaph H(D) of D is tho bipartite
graph whose vertices aro the v+b treatments and blocks of D, two verticcs of H(D) being
adjacont if and only if one is & treatment and the other is a block containing the treatment.
Tho line graph L{D) of D is tho graph whoes vertices are the edges of B(D), two vertices of
L{D) being joined if and only if the corresponding edges of A(D) havo & common vertex,
0 = {D} has the following propertics :

(1) the number of verticea in @ is vr,

(2) G is regular of degree 4+k—2,

(3) for an edge (z, ), (z, y) is ¥—2 or k—2 whero (z, y) denotes the number of vertices
adjacent to both z and y,

(4) if =,y are at distance 2, (z,y) = 1.

Lot vr = bk, v=1+4r(k—1) and r >k > 2. Then we prove that any graph ¢
with noloopa sud no multiple edges) having the propertiea (1) to (4) is the line graph of & BIB
design with parameters b. v, v, k, | provided r—2k+1 < 0. When k =r a similar charac-
terization has been obtained by Dowling and Laskar. The line graph of & finite affine plane
was characterized in terms of the distinct eigen values of its adjecency matrix by Hoffman
and Ray Chaudhuri (Canad. Jr. Maih., 17, 887-604, 1845). Teking r = k+1 in our theorer,
we get anatlier characterization of the line graph of a finite affine plane. (S31), 42/68.

32. Remarks on analytic sela :

The purpose of this note ia to prove the following three theorema : Let I be the unib
interval 0, | with A the o-algebra generated by analytic scts, U the o-algobra of universally
measurable scta: 4 (C Ix 1 bo an analytic set universal w.r.t. the apalytic sets in /. Then
Theorem 1 : A is nol counlably generaled. Theorem 2: A¢GxU. Theorem 3: Assuming
the continuum hypothesis fo be true, AC U. Theorems much more general than 1 and 2 aro
also stated. (832), 18/68.

33. On Feller boundary :

Given & measurable space (X, B) and a substochsstio transform function piz, A)
it is shown thet the bounded harmonic functions form an abstract M-space and hence by
invoking s theorem of Kakutani, the Foller boundary T' is introduced. Then specializing
to the caso when X s countable, it fs observed that I' s totally disconneoted. Rollowing
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Foller, a natural topology on X U T is d justifying the inology that ' is a
boundary of X. By a simple observalion, the harmonic measures arn caloulated. Tt ia also
shown that one can represent the colleotion of bounded harmouic functions sa the collcction
of essantially bounded {nactions of & certain mesaurc space.  Finally, it ia shown that there
do exist points on I' corresponding in a natural way to bountlod minimal harmonic functions.
(833), 24/68.

34. Compactification of a totally ordered sel :

A new proof of the well-known reeult that ‘sny totally ordered seta can be embedded
in a compact totally ordered set’ is given. The main idea ia slmple and intuitivo, and can
be oxplained as follows :  Consider the collection € of all cluacd subsets of X, the given totally
ordered set. Including two elomenta of C in the same equivalence claas if they seem to have
the aamo supremum, look at the space X* of equivalence classcs. With a suitable order,
X* will give us tho desired set. (S34), 28/88.

36 On discrele Borel spaces and projective sels :
Assuming the validity of the axiom of choice and continaum hypothesis, the follow-
ing questions oan be shown to have affirmative answers :
1. Ts the produot of disorete o-algebras on the unit interval ths discrete o-algobra
on the unit aquare 1
2. In there any separable o-algebra on the unit interval containing all its analytic
sots ?
3. Ts there any separable o-algebra on the unit interval containing all ite projective
seta (gencralised projective sets as defined by 8. M. Ulam)? (835), 37/68.

36. On Borel structures :

Following are the main obacrvations given in this paper : (1) Every countably gencrated
o-algebra has a minimal generator. (2) There oxist two separable o-algrbras on the umit
intervel whose intersection is not separable. (3) There are atomless o-algebras on any nn.
countable ser. Finally, applications of & theorem of Blackwell are given (S38). 43/68.

37. On the aziom of delerminalencss and analytic sels :

The objeot of this note is to treat aystematically the generalized analytic seta intro-
duced by 8. M. Ulam. Some of the theorems nre atrengthenings of previous theorems of
the author. Others will bo consequencra of the axiom of determinateness introduced by
Jan Mycielski and H. Steinhaus. However, the study of the problems is far from complete.
(837), 52/88.

38. Some charnclerizations of the multivariste normal disiribution :

The paper desoribes two recent lines of development in the characterization of the
multivariate normal distribution.

Lot X,,.... X, be n independent vootor varisbles and ¥ = 4, X,+..+4u X,
i =1,...,n bo n linear functions with matrix coeffleients A;. The conditions under which
B{Y,| ¥y ... ¥,) = O implies multivariato normality of X; have been investigated when
A > 3 and whon » = 2. The general problem of investigating the conditions under which
B(Y(| Y} .. Yo) = 0,1 =1,...,, p, imply multivariate normality of X has been stated.
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It ia well known that if X is s multivariste normal variable, then it can bo represented
88 AT, where A is a watrix and Y ia a veotor of independent N(0, 1) varisblre. However,
neither 4 or the number of components of ¥ is unique. In fact X = BZ will br altamnative
representation prorided only BB’ = 4A’. admitting the posaibility of the numbers of eo-
lumng 4 and B being different. We consider the converso problem, and investigate tho
nature of non-uniqueness of linear struotare of & veotor variable, which restricts it to have &
multivariste normel distribution. A general decomposition theorem of a random variablo
with a linear struoture has boen stated. (838), 22/68.

89. Estimation of heteroscedastic variances in linear models :

Lot Y = XB+e be Gauss.Markoff linear mode! such that E(e) = 0 and Dfe), the
disperion matrix of the error vector, is diagonal matrix with the i-th diagonal clement an
), the varisnce of the i-th observation y;. Some of the o} may be equal. The problem is
to estimate all the different variances.

In this paper, s naw method known as MINQUE (Minimum Norm Quadratic Un.
bisssd Estimation) is introduced for the estimation of the | lastic varisnces. This
method eatinfics some intuitive propertiea: (i) if 3, is MINQUE of £ piof and S, that of Zgi0},
thon 8,48, in MINQUE of E{pi4qlof. () it is invariant under orthogonaltrans
formation eto.

Some sufficient conditiona for the estimation of all linear fonotion of af are given.
The use of eetimated variances in problems of inference on the # parameters s briefly indi-
cated. (839), Math-Btat/4/69.

40. A mullidisciplinary approach for leaching slatistica and probability :

The paper desoribes a multidisciplinary approach for teaching statistics and probabi.
lity to first year students of an undergraduate course. Statistics may not be treated as o
separate discipliae but introduced 8a & body of techniques useful for research in other disci-
plines. Teaching haa to be problem oriented rather than drilling the boy in the use of statisti-
cal techniques on what Fisher ealls ‘mock up data, for the use of students only".

Some examples are given to show how probability concepts can be introduced snd
statistical methods taught in & natural way in relation to live research projects or in the
study of the basic disciplines such as physica. chemistry snd biology. Two projects. viz..
population projection and genetics of sex determination. in discussing which a wide range of
topics in statietics and clements of probability were introduced and taught in the first year
of the BStat. course at the Indian Statistioal Institute are described in soma detail

The suggeated approach to toaching of statistics was motivated by the concept of
statistics as 8 koy tochnnlogy as advocated by Professor P. C. Mahalanobis. ($40). Math-
Stat/14/69.

41, Variance estimation with one unit per stratum :

A new solution to the problem of variance catimation with one unit per siratum is
presented. This mothod may lead to amallor bisa in variance estimation, in many situstions,
that the methods of * collapeed strata’. It requires that we oan associate with the strata
concomitant variables which are correlated with the strats means. Several numerical
oxamples with one or two ilant variables are derod. (841), Math-Stat/8/60.
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42, Some emall aumple resulls in rakio and regression estimabion :

Koop (American Statistician, 28, 29-30, 1968) has ompirically shown that the custo-
mary approximate formula for the variance of the olsasical ratlo estimator can grosaly under-
slata the true variance when the samplo aize, u, is small. However, ho has considerod only
three populations and n = 4. In this note we provids somo theoretical justification for this
result aa well aa ompirical evidonoo based on a wido variety of natural populstions and sample
sizes n = 4,0,8 and 12. We aleo show that the customary approximato formula for esti-
mator of variance can lead to serious underestimation of the true variance when 5 is small,
Further, we show that the true variance of the classical regreasion estimator can bs grossly
undderstated by the use of customary approximeto varianco formuls when » is smsll. [n
fact, tho truo variance of the regreasion estimator can often be larger than that of tho ratio
cstimator. We also show that the customary approximate formula for estimator of varianco
can leadl to serious underestimation of the true variance of the regression estimator. (842),
Math.Stat/15/69.

43. Some results on sanpling over lwo occasions :

For sampling over two ocoasions from a finite populatjon, under simple raudom
sampling without replacement, Kulldorfl’s (Rev. Int. 8tal. Inat., 31, 24-57, 1063) estimator
of the population total on the sccond occasion is shown to be moro efficient than that of
Pathak sod T. J. Rao (Sunkhyd, Series A, 20, 49-54, 1867}, for the same expectod cost.
Extensions to unequal probability sampling aro also considered, (843), 50/68).

44, Pitman efficientiea of lesis bsed on spacings :

Thia paper ia devoted to a comprehensivo study of Pitman's asymptotic relative effi-
cienciea (4RE's) of test based on spacings i.e., differences between succeessive older statistics.
Such tests have been utilised for the goodness of fit problems on the line (ace 0.g. Pyke, JRSS,
1965) as well 23 o the circlo (ses Rao, J. 8. 1969, thesis eunbmitted to the Indian Statistical

Institate). The limiting distributions of the empirical distribution fanctions of the * lised”
and ‘modified’ spacings, in tho sense of weak gence of in en appropri

complete separable metrio 8pace, havo been obtained under tho alternatives of intereat. Then
appealing to the invarisnce principle, one immediately has the agymptoti lity of &
large claea of etatistics which arc symmetrio in the ‘normalised’ and ‘modified’ spacings. In
the process, soveral i ing resulta of independent intercst ing the empirical distri-

bution funotions of ‘perturbed’ random variebles and ‘rsndomly scaled' random variables
sro proved. ((844), Math:Stat/11/69.
46. The cube of a lres:

It ia shown that the maxium number of edges in & connected graph @ on n vertices
with the ooofficient of external stability greater then or equal to k> 3) is[(n—E)n—k-+ 1))
and that the graph @ which attains this maximum has msximom degree n—k and theve exista
sn independent set of k—) vertices z),2,, ..., Zx_, buch that I'zyT'z; = § whenever § #j,
When n = 2k, the extromal graph s ahown to be unique. (845), [6/88.

46.  On higher powers of a [res :
In this paper noccessry conditions for & graph to be the (2k+1)-th power of a tree

areproved. A oriterion for a givon graph @ = (X, U} to have a tree (2k=1)-th root i obtained
In torms of thy cxistenoe of a troo 2k-th root of a partial graph on X—& whero X is the set of
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All unicliqual vertioes of @. Then & neomsssry and sufficlent condition for & graph to be the
sixth power of s treo is obtained. All graphs which have exactly one tree-sixth root are
charaoterised. Finally, all graphs having a unique three-sixth root ere charasterised.
Finally, sll graphs baviog s unique tree-seventh root are determined. (848), 23/88.

47, The cubs and the founih power of a graph :

The paper presanta a solution to the problem of charscterising graphs that have at
least, ane cube-root graph, one fourth-root graph. The charaaterisation is given in tarma
of oxistence of & et of complote subgraphe and u set of comploto bipartito partial
subgraphs of the given graph satisfying certain properties. (847), 30/68.

48. Randomly Iraceable diagraphs :

A diagraph is oalled randomly ble if the following procedurs alwaya results a
Hamiltunian path : Start at any vertex z, st sny stage proteed from a vertex y to ony
vertex of [y not yet encountersd (if it exists). A diagraph G is called complete oyclically
{-partite if ita vertox set can bo partitioned into { > 2) sets 4, 4,, ..., 4, such that (z,y)
in an arc of G if and only if x belonga to 4, and y to 4y, for some s, 1 i  t—1,0rx
belougs to 4, and y to 4,.

Theorera : A diagraph G is randomly iraceable if and only if it is either a symmeiric
circuil. a complele symmelric graph, or a complele cyclically l-partile groph with equal number
of vertices in the t parta. (S48), 46/68.

48. On o problem of ore on mazimal frees
A conneoted graph 0 = (X, E} iv said to have the property P if for every maximal
troe T of & there exists a vertex ar such that drlar, £) = dolar, z) for every 2eX.
Theorem : A finite biconnected graph @ = (X, E) has the property P if and only if
it is a cyde or a complete bipartile graph K(V, X—V) with |V|=2, and | X~V | > 2.
Further, the structure of all finite connected graphs haviog the property P is deter-
mined. (§49), Math-Stat/L[69.

30. On delermining oplimal invesiments in L.P. modd : -

The importance of Linear Programming in determining optimal product mix is well
established. Once the optimal product mix is obtained, the noxt problem of interest is
whether the situation can be further improved by relaxing some of the restrictions. For
example, more production may be obtained from a bottleneak operation by paying over
time or buying some extra coat, etc. And the overall general problem that is of most im-
portanco to any industry is, how much extra investment should be made to get an optimsl
return and what should be the most profitable way of spending it. In this paper, the solu-
bion to this problem has been obtained by linear programming. It also gives a short-cut-
teohnique for solving this problem of d ining the optimal investment. Lastly, the paper
di how the dacisiona on i may vary with the variations io the interest rates.
(850) Math-Stat/8/60.

51. On a problen of eritical path methed :
Tho papor disousses the problem of fAnding the minimum completion time of two
identioal projects, undortaken simuitaneously by the critical path method. The solution
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to this problews is given under a restriotive condition. Such probloms may aris in industry.
The problem (and the solution to this) may be generalized in case of K identical projects.
(851), 21/08.

52. Path through k specified modes—a modified algorithm :

Tn this note a modified algorithm has been developed for ‘The routing problem with
& specified modea (Operations Research, 14, 5, 18868). An error was pointed out by Dreyfus
in Rand Report : RM-5433, PR, Sptembor 1987. The method ia illustrated by an cxample.
(852), 14/68.

53. Irreversible operations—a network analysis :

In this paper, the authors intend to draw some conclusions regarding irreversible
operations in terms of network analysis. It ia obscrred that in tho optimization problems,
adding constraints either results in the samo answor or makes it still wores. Three proposi-
tions are given in support of this obgervation and a theorem. In the end, constraints cansed
by unknown agoncies arv discussed, (8635, 33/68.

54. Simulation studies for comparison of different

Simulation studies permit comparison of differsnt estimstory under conditions of
(a) known parameter values, and (b) no abservational crrors. In the present study, the empiri-
cal behaviour of the estimators commonly usecl in survey work is oxamined and compared in
terms of their sampling variances by simulating the Bivariate Normal distribution, N(¥,
Dj(80, 65)L) where

225 or 26 payop

pay oy 25
@y, 7)) being the standard deviations of Y and D rospeotively and p, the cocfficient of correle-
tion between Y and D, rauging through values — 8, —.3, +.3, snd +.8. (854).

55. An IPPS sampling scheme :

For sampling with unequal probabilities without roplacemont, a sohems is given in
thiy paper which yields inclusion probabilities proportional to size for all units in the popula-
tion. Tlis consists in selecting samples (of fixed number of distinet units) ss & whole with
pre-assigned probabilities, using Lehiri’s mothod of scleotion. The schome in applicable
only if the sizes satisfy cortain conditions. It is also shown that the Sen-Yates-Grundy
variance estimntor of Horvitz-Thorapeon estimator of total ia always positive under a slightly
stricter condition. An empirical study, comparing the present scheme (with Horvitz-
Thompson cstimator) with similar strategies, is also inohided. (S65).

56. A nole on A. K. Bose's paper:

This note sims at providing an alternative method to prove some of tho theorems
proved by A. K. Bose in “Functions satisfying the weighted average property” (Tran.
Amer. Math. Soc., 118, 472-487, 1965) and to bring out the conncctions of the functions
satisfying the weighted average property, into the light with the Brownian Motion.

First, a diffiusion process has beon attaclied Lo the difforential operator whioh was
introduced by A. K. Boe in his paper.

Purther, it in shown that this diffusion procoss can be obtained from & sub-proosss
of the Brownian Motion by Rendom Time Chango. (858), 27/68.
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BY. Weab compacinass of a eel of translaies of Wiensr meceurs :

A neosssary and wufficient condition for & sst of tranalates of Wicner messures, oo
the Wianer Space, to be weakly sequentially compact ia derived in this paper. (B57), Math
Statj17/60,

88. Brror analynis Jor radiz-comversion floaling-point nembers :

In digital computations, partioularly in 8 multi-compater systam, & numerio constant
hlﬂl"y l: dtos q d %R ale M dix. i rocesses
are sccompenied by some rounding eerors and thess together with the inherent inaxactaess
in representing the numerio constant with a finite number of digita in & radix give ries to a
number of interesting problems. In thia paper, the following two problams are considared
using & aimplo error snalysia spproach.

() 1f & numbec % with =m radix.p significant digita is converted to y In radix-g, how
many digits are to be kept in y which are reslly meaningful 1

(b) 1f & number = with m radix-p aignificant digita is converted to y with » redixg
significant digits and then converted back to z* with m radix-p Gignificant digita then what
ace the necessary and sufficiant conditions under which 2z = 2 or 2 differs from 2° by one
unit in the least eignificant place 1 (S58), 36/68.

59. A note on multiple preision range Iransformations :

Resulta pertaining to existenos and choios of snitable multipliers for a class of range
transformstions of multiple precision floating-point numbers with integrael mantiss are
presented. (850), Math-Stat/17/69.

60. Comparison of some ralio-cum-produst estimalors :

Two estimators which ntilise information on two supplementary varisbles y, aod y,
aro suggested for éatimating the ratio R{= F/P) of the population means of the variables
% ond y,. Theso estimators are given by

narf) () i () sur(B)

whers ¢ = §/f; is the oaual ratio estimator of B, jy is the osual unbissed estimator of §;
(§=0,1,2,8), 2 and a, aro some constaata to be suitably chosen and w, and w, are weights
such that v,+w, = 1. The sxaet optimum veluee of a, and a, being quite complioated,
their approximate valnes bave been suggested for use in practice. These estimators are
compared with the nsual ratlo esti 7 and another esti suggested earlier by the
suthor (8ankiyd, Series B, 27, 321-28, 1065). An empirical study is also included for illus-
tration. It is pointed out that aimilar estimators can be obtained for estimating the product
P=Y,7, and aleo for estimating the population mean Y, iteolf if ¥, is known. (860).

81, On the hillaaion of am o priori salus o the paramalr is L eximation procedurs :

In this paper an estimation proceduro is suggestod which utilises the knowledge of
an & priori valuo of the population parameter 6. The & priori valus may bo available from
previous censuses or surveys or even expert guomses. Tho proposed estimator is given by
8, = 6,+ H~6,) where 6§, Is the a priori valoe, & is some constant and &' tho usual unbissed
catimator of &, ‘The optimum value of k which minimiees the mean aquare arror of 4, ia found
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to bo ky = 3/(9?+¢*) where |0| = (1—0,/0) and o ia the relative standard error of 6. In
many cascs, ¢ may be known in practics, espocially when tho survey is planned to achiove &
specified precision but || is always unknown. Hence an approximately optimum 6, isab-
taincd by using ky, = 3}/(#+¢?) where 3, is an s priori value of 8, 5. ia compared with {
for eatimating the Lrue parametrio value. A tablo showing the relative effoiency of 5,, )
compared to 6 hoa been given for verious values of ¢, d and 3. The case when approximato
values of both  and ¢ aro used. have also been discussed. Further, some special cases of 6
havo been mentioned. Lastly, tho case when § ia biased for 0 has been briefly discussed.
(881).

62, Exiremal connecled graphs :

1t is shown that the maximum number of edges in a connected graph @ on n vertice
with tho coeffisient of external stability greater than or equal to k(>3) is (n—k){n—k+1)12
aad that the graph @ which attains this meximum degree n—k and thore exists an indepen-
dent set of k—1 vortices z,, zy, ..., 2p-, such that ['z; I'zy = ¢ whenever i # j. Whenn = 2,
the uxtremal geaph is shown to be unique. (862), 16/88.

63. Turan's theorem for connacled graphs :
In this paper. it is shown that the minimum number of edges in & connceted graph

on n vertices with the coefficient of internal stability equal to £, is r(HZ'l ) Hk— r)( ‘2 ) + k=1
where 2= tk+r. 0 Cr <k (863), 20/68.
84. On tolal chromatic number of a graph :

A total colouring of & graph is a colouring of its edges and vertices in such & way
that no two adjacent elements have the same colour. The total chromatic number 7(@)
of & graph G is the minimal number of eolours in a total colouring of @. It was conjectured
by M. Belizad that for any graph &, 7(0)  V(6)+2, whero V(@) is the maximal valency of
the vertices in 0. We prove the conjecture for a olass of graphs.

Theorem 1: If @ s a graph 1with mazimum degree 3 then T(0) < 5.

Theorem 2: Let @ be an s-graph such thal any verlex 18 joined to al most three olher
vertices.  Then V(0)+1 £ T(O) € V(G)+4+3. (864), 32/68.

83. Characterization of tolal graphs :

The total graph 7(G) of a graph @ i6 defined as the graph whoss vertices are the vertices
and cdges of G, and in which two vertices are adjacent if and only if tho corresponding cle.
ments (edges or vertices) of G are adjacent or incident. In this paper the author gives &
characterization of total graphs, the total graph of a complete graph and the total graph of
a cycle. The coefficient of internal stability of T(d) is investigated. If H = 7(0) then
@ is uniquo up to isomorphism and an algorithm for determining 0 is given. (S65), 44/68.
08. On the tolal graph of a direcied graph :

The totel graph 7(0), of & directed graph @ ia defined s the graph whose vertices
are tho elements (vortices and arcs) of G, and in which two vertices x and y are joined by an

are from z to y if snd only if z and y ere vertices of G and are joined by an aro from z lo y
or z is & vertex of @ and y s an are inoident out from z or z is an aro incident into somo
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vertex and  is an aro incideat out from the ssme vertex. Two elsments of @ sre adjesmnt
if and only if they are joined by an arc in T(@).

In this paper, directed conneoted grapha without loopa are considered. For thess
grapha it can be proved that : if § is an isomorphiam between the elementa of @ and tho ele-
ments of H (presorving adjsconcy) and if G ia not  oirouit then ¢ induces an isomorphism
botween the vertices of G and the vertices of . From this theorem & number of interesting
corrolaries are obtained.

Necessary and sufficient conditions for TYG) to be Eulerian and Hamiltonian are
obtained. And finally it is shown that, for cromatio number of 7(G). Y(@) € 1(T(0)) < HG)
+2 where y(0) is the chromatic number of . ($66), 51/68.

B. T PHY8108 AND EL
87. A modd of Hadroms:

A configuration scheme for mesons and baryons is proposed on the baais of the as-
sumption that all iuternal motions are quantitised in unita of §T" instead of I'. Taking &
triplet x'y* x-a8 tho Lasic constituonts whore x* is o spin § particle, it is considercd that y
or a meson composed of (y x) movex in a central field about a certain particle y with orhital
angular momentum §T'. By sdding more (y )-systems, each of them hiaving the same orbital
ongular momentum, certain configurations for mesons and baryons sre achieved. On the
basis of these considerations, it is found that internal quantom numbers like isospin, strange-
ness and baryon number aro associated with the total or orbital sngular momentum of the
constituenta. Also it is found tht this scheme can explain the mass-spectrum of strongly
inter-acting particles and the ‘equal spacing’ rule in & very satisfactory way. Again. for
reasons of symmetry under permutation of different mesio aystems in & certain configuration,
the acheme helpa ua to predict the exact number of mesons snd baryons of a particular kind.
It is found that the model allows exactly 8 and 10 members for J} and J** baryons having
the same quantum numbers ea predicted by SU,-sy y scheme. But for pseudosealar
(vector) mesons, spart from the Octet the present schems suggests the existence of three
other isosinglet mesons DH{P+)DYF®) and D~(F-) (up 726 MoV, pp, ¢ 10®MeV) having
strangeness 42,0 snd —2 respectively. In case of a veotor mesons, the member with
8 =10 is identified with-the well-known ¢%-meson. It is pointed out that the scheme also
sccommodates other nets of meeons and baryons including those of higher spin by sltering
a spin 0 mesio constituent by & epin 1 one or vice versa, or by adding other mesic systems
in the S-state in a cortain configuration. Finally, some remarks about the feasibility of
taking moun triplet (4*, v, #~) 88 the basic triplet, are made in view of the above scheme.
8.67).

08. A direct inleraction schems for scatlering for Hadrons :

Tn view of the configuration scheme for hadrons proposed in an earlier paper, 8 direct

scheme for g p of hadrons has beon presented here. It has been

suggested that various inelsstio ohannels for scattering processes of hadrons can be mler
preted in terme of stripping, knock-out or rearrang type of coltisk C
this, the angulsr distributions for the proccsses K-+p— I++m and p+n'— a+n* have
been derived. The former process hsa bean considercd to be 8 stripping reaction and the
Iatter ono to be a knook-out reaction. Finslly, cortain qualitative disoussions on the impli-
cations of this direot i hanism for ing p of hadrons and the
agresment with exporimental ovidences have been made. (S68).
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00. Dired inderoction scheme for acaktering of Holronr and eome aross sechion relaivona :

On the basis of the configurstion soheme for hadrons as proposed in sn earliar note
and direot intersotion schome for various scattering processes, some high energy croes section
rolations have been derived. From our analyais, we prediot a{n~ p—w*n) = a(k- p— k~2n),
o,(k* p) = a,(k* ). a,(pp) = a,(pn) which are in excellent agroemont with experiments.
Other prediotions include a{* n— #° p) = a(k* n— Kp), a{k- p— L¥7) = a(k%p— T+90) =
a{l*-p— E*p-) = a(kp—» E*p*), the validity of which cannot be tested at the moment duo
to the lack of high energy data. A comparison with other models shows that the present
scheme does not share cerlain inconsiatencies which crop up in the quark model or in the
Regge Pols model. Finally it is pointed vut that the prescat model oan also explsin back-
ward scattering and polarisation obscrved in verious ing processes in an big
way. (569).

0. Weak inleraction of pholons and the posnibilty of a dynamieal origin of eleciric charge

Ln a recent note, we have argued that photona can interact weakly with two compo-
nent spinors suoh as neutrions. Here it is shown that this weak interaction property of
photons can help us to understand electric charge [rom & dyusmical point of view provided
we take photons sy sepsrate fundemental fisld quanta. (S70)

1. Dynamical origin of charge, Muon decay and scallering of leplons :

In the preceding aote. it bas been arguod that if the photon-neutrino weak conpling
oxists, charge can be considered to be of dynamical origin. In view of this, a new description
of leptona can be given and muon decay and scattering of loptons can be described na the
effeot of photon-neutrino weak coupling. It is shown here that the scheme gives muon
decay probability equivalent to the result obtained in the current-current oapling theory.
Again, in scattering processes, the achome gives resulta in consistency with unitarity. This
is & very significant aspect of the present scheme, as in the current-current coupling throry
or in the vector boson theory, we have unitarity catastrophe at high eoergy. (ST71).

72, Theories of weak interactions and astrophysicel evidence :

It has been proposod in an earlier paper that photons can interact weakly with neu.
trions. Assuming this photon-neutrino coupling, the effect. of energy loss due to the pair-
annihiletion process and the photo-neutrino process on the evolutionary timescales of a
15.6 M, star has been disoussed. In the typical model of Hayashi, Hoahi and Sugimoto (AIHS),
the lifetimea for carbon burning and later phases have been caleulated assuming the photon-
neutrino coupling and is compared with the results obtained by HAS according to the (ev){ev)
coupling. In case of y»+ coupling, the ratio of tho number of blue supergiants (He-burning
stars) to red supergiants (stars in C-burning and later stages) ia found to be < 10 with the

initial coneentration of esrbon X = 0.5, whereas according to the (e )(¢) coupling, the corres-
ponding ratio is found to be nearly 33.  Aecording to sstrophysical obeervations.
this ratio ia found to be nearly unity within a factor 1.5. [t is noted that the result
according to the yvr coupling becomes significantly better in comparison with the (¢ )(e )
coupling. Also, in viow of the uncertainities regarding the total luminosity in the red super-
giant phage as well aa the rate of €+ resction, we can consider the result obtained according
to the T coupling to be in reasonsble range of proximity with the ‘observed’ ralue. From
thia, we argue that stars seem Lo “favor’ the photon-neutrino coupling theory than the current-
ocurrent coupling theory of weak intersctions. (872).
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73. Weak interaction of Photons and the Photo-newirino process :
Assuming that photons can interact weakly with neutrinos, the crom section for the
photo.neutrino process e~+y— ¢~+v+¥ has been calculated. From this, the rata of stellar

energy loss has been derived and s compared with the result obtained on the basis of the
current-current coupling theory. (873).

4. Testing of magnaic core memory sysiema :

The design of an Information Prooessing System (IPS) such an a digjtal compoter
largely centres around the choico of the high speed love! in which bulk storage of programme
and data is accomplished, commonly known ae inner memory, which in turn transfera ita
contents at intervals to or from & large and alower storago system. The present study com-
prisea the testing, design and fabrication of coincident current magnetic core matrix memory
with random access and destructive readout which at present is the moat widaly used high
speed storage device.

An io control for individual testing of memory cores that con-
form to the chosen ohuuclens&lcs nnd an experimontal method for testing of memory planes
designed sod developed by the authors is presented very briefly in thie paper. (S74).

5. Some commenis on speech analysis and synthesis for computer use :

The ressarch in this feld comprised mainly construstion of digital code patterns from
human speech, without any loss of intelligence content, suitable for the use of computers.
This leads us to the need for abtaining further insight into the anatomical snd physiological
aspeots of generative and hearing processes. Analysis and synthesia of speech events are
very important in that respoct. Tho present paper deals with that end in view. (S75).

76. Design delasls of an analyser-coder for speech recognition :

The paper deals with design details and experimental results of an analyser.coder
for construction of a digital code pattern from a human speech jnput suitable for the use of
computers from which the intelligence content can be extracted without sny buman inter-
vention. (878).

T1. A model for spoken word recognilion :

Instead of the usual procedure of snalysis of words as assemblege of phonemes in
oxtracting intelligenos, the model suggeated by the authors implements & compact coding
system directly from the analysia of apecch acoustio paramoters on the basis of “sample on
change" schome.

The vocabulary of the machine ia taken to be finito with N number of different ayl-
lables i.e. N different cluster of pointa in the N.dimensional measurement spaco Af. The
primary classification is based on the promises that a constant likelihood ratio corresponds
to 8 constant difference in the discrimant acore Lr, and if the a-priori probabilities aro m,,
71y, ..., Wy for the N groups thon an individual is assigned to the group for which Lr+log v
i8 & maxi The final clasaification is done by minimising the distance between the points
of the samo olnaur wlﬂo tho total voluma of the apace is knpt constant by some suitable

iseibl di d i the paper. The paper also oxplains the sampling
uhnmo aad the code format. (877).
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78, System design of cost limited small compulers suilable for Indian comdilions :

The paper gives tho system design of a cost limited Lransistoriscd small computor
incorporating microprogramming and stored logio conoept, with a high speed core memory
oxpandiblo upto sixteen thousand words (18K). With an 18-bit word format, and 1-bit parity
check in memory, the machine will have 2K inner memory, zerofourrent pago direct addressing
and indircot addressing upto 18K. Input may be on punched tape through a teleprinter or
high speed photo electrio taps reader, and data output may include toleprinter, 8 high speed
tape punch or msguetic tapo units.

The machino will have memory reference instructions pot exceeding 30, but total
pumber of instructions can be more than 80. The machino will have 5 index registers in the
core momory with 3, 36-bit and 2 single bit fip-flop registera with double length addition,
subtraction and multiplication facilities. (878).

79, Studies on acoustic paramelers for spoken word recognition syslems :
The importanco of different acoustic parameters are discussed in the light of the
spoken word recognition model suggested by the suthors. (879).

80. Dusign of an experimental memory core plane lester

Tho design details of an experr | sulomatic control equip for tosting of
memory planes that conform to the choson characteriatics and reliablo operation is oxplained
in tho paper. (580).

81. On the probability distribulion of rounding-off ervors in difference lables :
(= jtotnd oz gi—q)rt
(1) wgu g,
where w; = usual binomial eooﬁicient( : )And 0 = 8w, +4, w,+...+4,0,; the multiple
summation is to be extended over all 8, 4,, ..., 3, Laving only two valves O or 1, till z4+2%-1—n
becomes negative.
The (%)-th moment M,, is tho Bernoulli Polynomial of negative order of argument 24-!

My, = B =25 wgwy ... wy), v= 1,28, .

M., =0, v=0123,..
o
The variance M, = B Ip
For large a the density distribution asymptotically approaches s normal distribution with
—Y
variancs 12l and meso 0.

Tho rounding-off errors present in the tabular valuea of a function are naively sssumed
to be distributed uniformly between 4} and —§ units of the last place of decimal. Nuwmeri-
cal analysta have long rocognised that these errors are propagated in the differonces but that
the error in the x-th difference woukd never exceed times the bounds of errors present in the
original tabular valucs. Howover, tho exsot probability distribution of the errors propa-
goted in tho n-th differenco was not' known though Comrio suggested an cmpirical distri-

63



INDIAN STATISTIOAL INSTITUTE

bution besed on his long expari in ting math ioal tables. This ampirical
distribution has been used widely by numericel uulylul for checking the acoursay of & mathe-
matica) table.

Starting from the smumptiona that the round-off ervors are distributed uniformly
batween + } unita of the lagt place of docimal and are stochastioally indopendent, the exsat
probability distribution of the crrare propagated in the n.th difference has been deduoed.
The distribution funtion ia a truncated Bornoulli Polynomisl of negative order of {n+1)-th
dugrees, which can bo expressed in terms of the generalised Norlund differenoes.

The agreement betweon this exaat distribution snd the empirioal distribution of Comrie
is good. (381).

82. Deulron polarization in elastic nucleor-deuteron scatiering :

The importancs of the deuteron D state to the discussion of deuteron polarization
in elastio nucieon-deuteron collisions is ined. It is found thet while the D atate contri-
butions could be neglooted in the case of nucleon polar: and vector polarization of the
douteron, onv has to be guerded in making the samo approximation with regard to the tensor
polarization of the deutoron. Here one has to properly sssess the magnitude of certsin
D-stato terms where the scattering could tako place via the central spin-independent nucleon-
nucleon force which might be of the same ordor or oven larger at some energies than tho
purcly S-stato terms representing soattering via the spin-orbit or tensor torms of tho nucleon
interaction. (882), Phy/3/68.

83. Sum rule for particle reactions on nuclei (II) :

A geaoral sum rule for partiole reactions on nualei s derived. An iraportant feature
of this result is that it distinguishes between two nucleon correlation functions in the spin
singlet and triplet atates and also quedruple type correlations in the apin triplet state. Ex-
perimental messurerents of differential cross section of various processes like electron scat-
tering, neutrino sbeorption, pion scattering, photo and eleotro production of pions on nuclei
at. different angles and energies corresponding to 8 given value of the square of the momentum
transfer to the nuslovs ere suggested to determine empirically the different types of core.
lations functions. An effect of devistiona from charge independence is also conxidered.
With target polariset] nucle, it is shown that higher order neucleon-nucleon correlatione apposr.
(883), Phy/4/68.

84.  Photoproduetion of newiral piows o mucles :

The photoproduetion of neutral pione on *Be, "' and 140 of 168 MeV is disoussed
using the impulse approximation and the theoretical amplitudes of CGLN, (Nerends o o}
and Schwols). Beet fits with experiment are obtsined using oscillator wave funotions and
verying the nuclesr radius as 8 parameter. Thia leads to the values R = 2.20 fm for *Bo,
R=252fm for #C and R =247 fm for ¥0. (884) Phy/1/89.

85. Recoil deuleron vecdor polarization i elastio eletiron somttering :
The veotor polarization of tho recoil d in the elastio soattering of elootrons
on deuterons is shown to be nun zero, if the deuteron § and D states differ in phase snd au

oxpression for the polarization ia given in terms of the isoscalar eleotro-magnetio form factors
of the nuoleon and the deuteron redisl integrals. (885), Phy/2/69.
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88, Weak interaction of pholons and meuinno bremasirahlung :

Assuniug that photons can interact weakly with neutrinos, the crom scetion for the
neutrino hremmstrahlung é+4 2= e42+v+7 has been caloulsted. From this, the rate of stellar
coeryy loes due 10 vutriny pair cinimsion has been derived and is compared with the remlt
obtained on the Leais of the current-current coupling theory. (888).

87. Weak interaction of pholons and the process y+y— y+rt¥:

Prom the point of view that photons can interact weakly with nentrions, the aross-
action for the proceas y+y— +v+¥ has been calculated. From this, the rate of stellar
energy loss duc to neutrino pair emission and ncutrino Juminosity of the star in this proctss
has boen calculated. (887).

88, Weak interaction of pholons and pholo-coxlomd nexirinos :

Taking into view that photons can interact weakly with neutrinos, the crom-scction
for tho photu-coulomh neutrinos z+y-»z4v+¥ has beon calculaied. From this, the rate
of stellar energy loas duv Lo neutrino pair emiasion has been caleulated and js compared with
the reault obtained on the basis of the curront-current coupling theory. (588).

8. and B exchange and n° photoproduckion on nucles -

w and B vxchaage contribution o ncutral pion photo-production on *Li, 'Be, C
nnd "0 nee caleulated ot 160 MoV, While only o exchange contributes 1o the spin zero
nuclei like %€ and 10 both w and B exchangr mechanisms confribote to the nuelci like *Bo
and "Li with definite spin, The B contribution ia however small wven if wi consider a pure
spin Rip tranxition like that to the 2.43 MeV excited state in *Be with epin parity /2. this ls
80 vven at  higher caergy like 500 MoV. (S8O), Phy;3/60.

C. ANTHROFOMETRY

0. A revision nf Risley's anthropomelric dalu relating lo the Durjeeling hill tribes :

The anthropometric dola relating to Bengal castes and tribes and Chittagony il
tribes wollected by H. H. Risloy in 1866-68 and published by him in 1881 were serutinised
hy Professor Mahalanobie (1833-34) and his opinion was that the unly fundumental objection
tu Risley's dota was that the individual figures and averages given by Ridley are scrivusly
inconsistent.  He conchulded that the mistakes had erept in during calculstion of aversges
and indicen and in printing and the rectified duta are singularly free trom mistakes and can
D wwal with safety. The author hes scrutinised Risley's data relating to the Durjecling
Hill Tribes and reached similar conclusion. The rectificd data which can be used with eafety
for the: Durjeeling Hill Tribes are given i this paper. {500).

91, Social control and youlth warest :

Problems of youth uureat in present [ndia have been disouased with particular refor-
tnee to the busic issne of social control that ensurca ‘human balanee bebween stability and
flexibility in organived group life’.  The rule uf social institutions, cspecislly that of the family,
in enacting appropriato means for ordorly and continuous adoptation and chenge has been
stressed. The question of conforming or non-conforming behaviour being so aspeet of the
general phenomenon of group-interactiona haa been dwelt npon at a leagth to foeus on the
co-ordinate of the waid problems within tho vverall sacietal condition in chenging lndia. To
cxsiminy differcntial bok forming or o forming—in the contoxt of desirable
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group dards the very of mutually conflicting values or norme within the
highly differentisted sooial structures of our conntry is thought to be most orucial for those
agencies which have been empowered by socioty to control any deviations in behaviour.
The cffective cataloging and early ol ion of dys functional norms whioh fail to demar-
cate the bound of behaviour for our growing sdolesconts and youth appear to bo the
immediate (sooial) task for tackling indisoiplined unrest. (S91) Nat/19/68.

02, Village size and activily conslellation in West Bengol :

With respcot to the problem pertinent to the question of the rolation between size of
populstion and organization, a8 observed by Hawloy (1850), the paper attempta to study
the nature of this relation. Smaller village aggregates (with & population of not more than 249)
of the districta of Bankurs, Malds, Nadia and Hooghly of West Bengal (1851) bavo boen treated
a8 primary unita of investigation. In each district in question activity constellations (oceu-
pation groups) being sifted under four broad categories, namely, (i) fully and wholly agri-
cultural (ii) fully and wholly non-sgricultursl, (iii) dominantly agricultural, and (iv) domi.
nantly non-agricultural, have been examined with respeot to the given village aggregates.
Aggregates have further been divided under five categorics, namely, (1) Popalation size :
150, (2} 51.100, {3) 101.160, (4) 161-200, and {5) 201-249. Altogether, 3,216 smaller village
aggregales (9% of the total inbabitated villages of the State) have been employed in the study.
Oue of the important findings ia that occupation-oriented organisations start to dilferentiate
distinetiy in the given village aggregates at the size.limit of 100-160 persons,  (§92), Nat/20/68.

03. Momenius thoughts on population problem :

Since Malthus (1798), storms of controvercy have been raised repeatedly to discuss
if * the power of population ia indefinitely greater than the power in the earth to produce
subsistence for man’. Scholars of the carly nineteenth century experienced the continuons
vige in population in that time when such rise ought to have been restrained. Consequently,
William Lloyd (1832) declarced that the fault might rest, not with the people of overpopulova
countrics 88 individuale, but ‘with the constitution of tha society, of which they form part',
Unequal cancentration of property was thought to be the primo factor to generate such
‘fault’.  After more than & century, Colin Clark obecrves that natural human [fertility has
nothing to do with ‘undernourishment’ when the probability of conception, if not impeded,
in fertile human couples appears to average 0.1 per menstrual cycle. We sre also given
ta understand that the world is still capable of supporting 28 billion people. Population
and social researchers like Lorimer, Corea Du Bois, Stycos have stressed latoly on socio-
cultural factors in etemming rapid population growth. The significance of numcrous beliefs,
sttitudes, valucs and abovo all the mores of each sooial group, irrespective of their economio
status, has boen omphesised while appraising the biological aspects of maxi fertility or
otherwise. That the problem of overpopulation relalice lo available resources needs proper
oxamination of the most hasio customs and values governing human procreative behaviours
hae particularly beon highlighted in tho paper. (SB3), Nat/2/69.

D. Brouerey

84, Rlecrophorelic delermination of amylase in the postembryonic of carp Labeo Rohita (Ham.)
An cxperiment was conducted to quantitatively compare amylase in tho postem-
bryonlo oarp Labeo rohila{Han.) in the presonco snd absenoo of exogenous yesal
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Saccharomyces cereviviae. Tho carp wore studied from the 3rd Lo 16th day of postembryonie
life, and tho yesst dosages smployrd were 0.0.5 gm. and 2.0 gm. yeast daily por oxperimontal
unit containing 9 liters of water. Amylase was ovaluated by agar eloctrophoresis of the super-
natant fluid obtained after contrifugstion of & homogenate of whols carp. Only ons eleo.
trophoretio band was obeerved for the tissue amylase 0 measured. in both treated and ua-
treated carp. Exog yeast significantly enhanced amylae synthesis. (864), Nat/8/68.

05 Age.related variability of blood cAemisiry, mehatology and proieina :

According to R. J. William’s hypothesis of biochemical individuality, a person per.
fectly ‘normal’ in all of his cumerous blood constituents would be most unusual, and vari.
sbility among theeo blood constituenta would inaresss with age, becanse a person scemingly
‘normal’ in youth right have metabolio peculiarities whioh would reveal themselves only
in postmaturations) disases. To cxamine the suitability of this hypotheais, variability of
blood i wes ined for employed adult males ranging in age from 20 to 4
years, Twenty-one blood chemistry snd hsematology determinations obtained for 478
subjects, and fifteen protein determinations made on 284 subjects, were anslysed separatcly.
The mean frequency of determinations, olasaified according to normal devistes, for individuals
grouped according o age, supports the hypothesis that variability charscterises the blood
constituents. The classification of individuals in terms of age and the variability of their
blood constituents, shows that variability so measured is lndopendent of lgc Thix conclu.
sion holds for blood chemiatry aad b logy d idered together or in
terms of function tested (rogulatory, excretory, metabolic, defence). It also Liolds for protein
determinations considered together or separatoly for the serum proteins, ligproteina and
glycoproteina, and amylase. (595), Nat/9/68.

98. Some implications of age-specific mortalily, hoepitalization and morbidily for ihe planning
of hospilal services :

Assessment of need for hospital care ia & besic problem in the planning of heslth
sorvices. N. T. J. Bailey (1067), P. Bierman ¢ al (1968) are among the authorities in the
field of health services rescarch who have pointed out that, ail too frequently, estimates of
the volume of hospital servico and hospital sccommodation required are guesses mads with-
out a rational and quantitative basis. The proposal advanced in this essay ia that a atatis-
tical mode), which has as its basis a quantitative expression of the biologically different
health needs of individuals varying in age and sex, oan yield rationsl and quantitative esti.
mates of need (or health care. The mode! which is presonted makee explicit the logio and
assumptions of this approach. Attention s also direoted toward demonstrating the influonce
of age on utilization of health servicea using illustrative data from different nations. Finally,
some estimates of future need for servioes using this mode) are presented. (866), Nat/17/68.

07, Amylase synthesis in the postembryoric carp Labeo rohita (Ham.) :

An experiment waa conducted to quantitatively compare amylase in the postembryo-
nic carp Labeo rokita (Ham.) in the presence snd abeence of exogenous yeast SaccAaromyces
cerevisiae. The carp were studied from the third to sixteenth day of postembryonio life,
and the yeast dosages employed were 0,0.5 gm and 20 gm yeast daily per experimental
unit containing 9 liters of water. Amylase was evaluated by agar elestrophoresis of the super-
vatant fluid obtained after contrifugation of & homogenate of whole cerp. Only ono elec-
trophoretic band waa observed for tho nmu lmylue 80 measured, in both treated and un-
treated oarp. E: yeast hanced amylase aynthesis. (S67).
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E. Camasmay

93. Sorplion of aireplomycin by clays from an aqueous solution of sireplomyein sulphale :
The sorption of strongly basic antibiotio streptomycin by H-olay from aqueous
streptomycin sulphate solution hes Leen studiod snd the result roproduced as isotherms,
The sorption has beou found to be of the Langawir type. With H-clay obtained from Giridih
soil andl Akli bentonite from Rajesthan an almost complete ﬁllmg up of the nvmlnble exchange
sites is observed. The reaction is found to be prod ly & base
involving the replacemont of the B+ by the orgmm basa straptomyein. (Sﬂs), Nat/21/68.

h

99. Sorplion of crysial violet and maluchile green by H-clay oblained from Giridih soil -

Reaction, of the two triphenyl methano dyes with H-clay obtained from Giridih
il has been studied and the results reproduced as isotherms. The data abio fit in with
Langmuir equation up to 10-".dye concentration stodied, From the Langmuir plot. the
maximum abeorption for cach of the two organic bases is found out by extra.polation.
Maximum absorption of crystal violes corresponds with the cation exchangs eapacity of
the clay with respeet to Ba*+ ion. The sorption of Malachite green. on the other hand. is
found to be almost 509, higher. Better acceesibility of the olay surface by the somawhat
smaller molecules of Malachite green is partly responsible for the higher absorption raluo.
However, the poasibility of the dimerisation of the dye at higher concentration ia to ho taken
into consideration in accounting for this higher value. (899), Nat/28/08,

F. Comrorse SorexcE

100. A study on the disparities of food prices :

A method to study the disparities of the prices of differont food items is presented
in the paper First by L. P. technique, a number of food items are seleoted whioh satisfy
some optimality eriteria. The io price’ which is defined to be z)'s at tho optimal
solution stage arc obtained for all the remaining items by the prooess. The percentage dif-
ferences reflecting the disparitioy are ovaluated uext.

The mothod is illustrated with the help of National Sample Survey date. (3100),
CSU/1/60.

101. A modification of 1BM 1401 FORTRAN II Compiler :

The [BM version of the system has been moditied mainly to increase tho available
core-store at tho object time, Thia increment in storage, which is of the order of 13K cha-
racters, has been realised by breaking up the vriginal object time package into overlays, wing
the random accoea disk memory as the backing store.

Three additional statements are added to FORTRAN [T, two of them for movement
of data from and to disk pack and one to test the ond of file status by reading tape,
(S101).

102. 4 software package for analysis of dispersion :

The paper describen a software packags for ICL 1900 series of computers for ana-
lysing the statistical data under a livear model. Given the modol and linear hypothesis
1o Le teated, it computes the relevant statistics. The mods of specification i genoral enotigh
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P d s wide claas of statistioal anslysis. The report ia divided iato two paris, the
ﬁnl port describing the statistioal test and algorithms suitablo for computers. The seoond
part deals with systems snd programming aspects of tho software paokego.

For tosting tho hypothesia (i) Z = MW+ N or (ii) OZV = 0 undar the modsl £(X}
= AZP, where x is the obgervation matrix, 4, P, C, V, M and N are known constant matrices
and 7 i the prrameter matrix, the following throo atatistics are computed viz., (i) 4, = | Sel{
Ne, | ® (i) t, = trace of (8,8,) aud (iii) t, = max, eigen valoe of (8)8,~) whers s matvices are
the error sum of squares and products matrices. (S102}, Math-Stat{7/69.

G. Ceor Somtor

103, Difficulties in the genetic improvement of the coconst : A promising allernative method :

Cocos nucifera L., the treo most usoful to man. has not lent itaelf to thoss intorested
in its genetio improvement. Coconut has several unique charactoriatics; being & palm It is
devoid of off-shoots. The enormous height conplsd with the elippery smooth surface of
the stom makes shinning it most hazardous which deters many a gensticist from carrying
out the pollination work, Coconut ia highly crosa-pallinated in naturo. Bvolving pure
parenta covers very long periods since the judgemont of the productive capacity of a seedling
takes o minimum 15 years. The oumbroua size of tha orop maken attompts of ita stady within
laboratories or limited field spaces almost impoasible. So far the arop ia propagated solely
through the seed.

Attempta to-effect clonsl propagation in the coconut have met with fnltial sucoess.
The most promising method scoms to ba the conversion of the spadioes ot individual fowors
of desirable palms into bulbil-shoota and the bulbils layered and propegated as adults. Some
instances of the formation of bulbils are reported. (3103), Nat/6/68.

104. Bilateral symmelry in the leaves of Cocos nueifera L. :

The arrangement of the leaves of palms is always aliernate. From the positions of
sny two consecutive leaves of a palm. it is poasible to determine whether the palm is left-
spiralled or right-spiralled. Due to the apiral arrsngement of the leaves, the lamina portion
(of the leaf) is also asymmetric, the number of leafleta on one half of the loaf differing with
that of the other. The asymmetry was studied by counting the leaflets (60, 768) of 381 leaves
from 41 loft-spiralled palms and those (58, 232) of 377 leaves [rom en equal number of right-
spirafled palms. The pinnate typs palms showed the highest degree of esymmetry, and the
palmate type showed the least degrea. Palms of the bipinnate type were found to be inter-
mediary between the pinnate and palmate palms. A poaitiva association exista between
the number of green leaves a crown possessss and the percentage difference between the
numbers of leaflets on both the halves of tha laminse. (8104), Nat/14/08.

105. Morphology and physiology of coconu! pnevmalophores :

The coconut palm is able to withstand water-logging largely due to the pressace
of the amall, whitish proulbennoea on the main roots and root-leta known as the respiratory
organs or p p These unbranched outgrowtha are neither geotropio nor photo-
tropio. 'l'he proumatophores originate as root-lata, and so their siss vuln socording to the
aize of the root from whioh they grow. Holmror. anatomically the pnoumathode differs

from that of & root-let in many respeots. A g to changed envi | conditions,
[}
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& root-lot oan transform into A pneumatophore, and vios verss. Partial waterlogging of &
palm has n great offect in produoing rexpiratory roota as has beon experimentally shown with
Cocos nucifera, Phoeniz sylvestris and Livestona awsiralies. (3108), Nat/15/68.

108, Vegelative apoxims in coconwt and other palms :

Apomixis occurs in paims very reroly. A fow instances of obligate and fscultative
apomicts in the form of vegetative shoots developiog {rom tho flowers, young fruits and
flowering shoota are briefly reported. Tho species which show such vegstative apomix
are Cocos nucifera, Borarsus flabellifer, Aveca calechu, Phoeniz aylveatris, Elacis quineensia
and Chrysalidocarpus lulescens. (8108), Nat/16/68.

107, Aestivation of coconut floncers :

Tho flowers of the coconut, male ae well a femals, have sixperisath lobsa each.
The culer three perinath lobes correspond to the sepals, and the (nner three, the petals. In
the female flowers, the sepals always imbricate and the petals aro valvate. Imbrication may
be clockwise or counter-clockwise. In any large population, tha left imbricating and right
imbricating flowers occur squally.

The sopals of females only imbricata like thosa of the male flowers. Bat the pelals
in about 10 porcent of the flowors contort regularly and thoss in the rest imbricate. Among
the contorting s well as imbricating Bowers, left- and right-handed flowers occur, and are
distributed almost equally. The ealy lla relationship regarding their ng was
studied on 734 flowers of ooconut and 620 flowers of Plychosperma macarthurii. (8107),
Nat/24/68.

108.  Structure of seed coat ix Cassin ap. and its phylogenetic significance :

The seed coat structure of four apecies of Cessia (0. lora, C. auriculata, C. fistula
and C. siamea) were studied critically with o view to eatablishing the phylogenetio positions
of these species. As these four species of Oassia differ from each other in stature cividly, the
structure of thoir seed coat also reveals great variation. Casia lora, the smallest among the
four xpecien shows great rdaptation in the seed struoture which ensures survival than the
other threo species. C. siamea, the largest specics shows least resistant adaptation in the
seed.structure. (8108), Nat/25/68.

109.  Phyllotazis of Elaeis guineensis jacg., and its efferd on lenf form and position of spadiz :

The leaves of African oil palm (Elaeie guineenais Jacq.) are altornate, and any two
successive leaves subtend between them approximately on angle of 138 degrees. The younger
of any twa sucerssive leaves lies nearer to the older one by the loft sido or by the right. The
former palm is thus termed loft-folinr spiralled (left-handed), and tha latter, right-handed.
In & population oxamined in Malaysia, the two types of palms were found to ocour almost
in equa) proportions.

The aumber of leafleta on one linsar half of a leaf usually differs from that of tho other.
Although this difforence betweon halvea i not statistically significant in Blaeis g g
there arc meny other species of palms whero one half has ngmﬁoamly larger n\unber of
leafleta than the other.

As the leaves are formed one after another, they appoear to bo arranged in distinet
spirals. On any Rlatis guineensis trunk, 8 foliar spirals are seen moving on one direotion,
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and nlong the opposite direction five spirnls veor. In a lafi-handed palm, the 8 spirsis move
clockwisely (loft-handed), and the five spimls covnter-clackwisely.

In a bearing palm, practically every leaf subtenda a male, female or at least a sterilo
spadix in ita nxil.  The bunch in course of development geta tilted alightly to the left or right
of the subtending leal, but always towards the dircction of the next younger leaf. There-
fore, in & [eft-handed palm having the oight folisr spirals moving towards the left, the bunch
will be inclined to the left of the subtending leaf. The inclination will thus be to the right
in a right-spirnlled patm. It is inevitable, therefore, that the position of banches appears
to be rovorsed when the direotion of tho five spirals is considered. (S109), Nat/1/69.

110 Variation in the staminal bundles of the wild silk cotton iree (Bombaz ceiba Line.) :

The silk-cotton treo (Bombax ceiba L.) growing wild throughout the Indian forests
produces tho commercially important soft wood for mateh industry, and the silky fluff of
its fruits is used for flling mattresses and cushions. The mean stamen-number per flower
of this specioa varies significaotly with individuel trees, ranging from 60-105. The stamens
arc arranged in five peripheral bundles which encloso a central vorticil invariable having 15
stamens. ‘The number of stamens of the peripheral bundlos usually varies within a flower,
and rore significantly so, between flowers. In this paper, data relating to over half a miltion
stamens {rom 21 trees on how the five peripheral bundles of a flower compare nurerically
with each other are presented. In 31.04 por cent of the 4,774 flowors examined critically,
all the five peripheral bundles had a similar number of stamons, end only in 0.53 per vent
of the flowers, all bundles were dissimilar. There are five more possible categories falling
between these two extremes. Towards the ond of tho fowering scason, more flowers tend
to be regular. Not only the mean stamen.-number per flower per tree decreased during
this period, but also their variances became smaller. (S110).

111, Bilateral symsneiry in the structure of flowering plants :

Different organs of several plant apecies manifest bilateral symmetry. The corolls
in many species of Mal Bom , Sterculi Oxalid: Linacene, Euphor-
biaceae, Cocholospermacess, Caticaceae, Plumbagi and Palinae may be right. or left.
twisting (contorting), the kwo Lypes occurring nearly equaily in any individual plant. More-
over, the alternate leaf arrangement in theso families produces both right-and left-handed
shootx, [n some Mal species, fruit-production is iated with foliar ar
although the latter character is non-genetical. The number of the obviously perceivable
foliar spirsls in palm species ranges from 1 to 21, but it is always o Fibonneei Number. This
situation arisea from the optimal sogular divergence betweon any two consecutive leaves.
Duo to the spiral arrangement of the foliage, the individual leaves of palrs have bacome
asymmetric. The degres of asymmotry is correlated with the numbor of green leaves a
Palm bears at any time. Stem-twinors may coil olockwisely or ly, but a great wa-
jarity of them in the northern hemisphere movo againat the Sun. \hen the normal direc-
tion of stem-twine (counter-clock wise) of Vigna sinensis was ohanged, tho plant showed a
significant difference in fruit-yield. (S111), Nat/4/60.

H. DeMoorarRY
112, Pertility and sez-sequence of children of Indian couples :
Thia paper cxamines the data on fertility history of Intlian couples colleoted in NSS
17th Round for studying the influence of the sex of the first two children born to & couple on
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the incidence of a third child.birth within three years of the socond ohild.birth. It appearod
that for both rural and urban seotors of Indis, 8 largar proportion of couples with ywo femalo
children (FF) had & third child within threo years of tho ecoond ohild.birth than of couples
with other sux-combinations of the first two child lo-malo (MM), male-female (MF),
and female-malo (FM). Thiv, if time, might be indicative of the common desire of having
& male child and of the prevalence of vome form of family limitation practices among couples
with one or more wale ohild. The statistical significance of these differences is examined
by nou-parametric tests.

In course of this investigation, & largo oxceas of the number of ‘MF couples' over
the oumbor of ‘F3’ couples beeame ovident. This point has been examined in detail.
Presumably, the dead first child was not roported more often if it was & femalo child. Other
factors raight have aggravated the xituation, such as the tendency of reporting the first son
us older than the first daughter, although this is not true of the possibly higher mesculinity
of first births. (S112), Dem. 1/60.

113, Net reproductivity of Weat Bengul (Indiu) by districls and its assotiation with aome socio-
economic variables :

The differentials in the et reproductivity of Weat Bongal districta, and its smocia-
tion with some socio-economio factors, heve been studied with the help of the Replacement
Index, J, which as & measure of net reproductivity ia derived by dividing the number of female
children in the age-group 0.5 in the actual population by the number of women in the
corresponding higher age group 2045 in the actual population who would have been in the
reproductive period when these children were born, and then dividing this quotient by the
corresponding quotient.in the life table population of females, derived from carrent mortality
rates.  For ovaluating J for the district populations (as also for thoss of the rural and urban
arens and of the State 8 a whole), as at the 1061 Census, the female age-atructures, virtually
unaffected by migration, have been corrected for Census enumerations by graduation, except
for West Bengal for which corrected Age-Tables are available, and appropriate Lifo-Tables
selected from U.N. Model Life Tablea on the basis of the respective registered (femalo) infant
mortality rates, 1957.60 inflated by o suitable factor. A geographical distribution of J,
being higher in the northern districts and lower in the southern is apparent. Further, it appears
to bo inversely associated with literacy, age at marriage, degreo of urbanization and of indus-
trislisation. Also these sssociations can explain the large rural-arban differentinl in J, when
compared to the corresponding large differentials in the sbove socio-economic factors.  (S113),
Dem/3/69.

114, Conslruction of life lable of Assam females (1051.60) :

In this paper, an attempt has been made to construct the life tablo of Assam
Females fur the period 1851.60 by an altornative and simple method. Mot of tho computa-
tiong were dono by progremming in IBM 1401 EDPM using FORTRAN II. This paper
consists of four chapters, Chapter I givea the introduction. Genersl proced for
conatruction of detsiled life tablo have been discussed in Chapter 2. Chapter 3 desoribes
the source of date and their adjustments due to migration. In tho last Chapter, the
method employed and the rationsle of the method have been disoussed. The complete
life table for Assam Females (1051-60) is given at tho end of Chapter 4. Ungraduated and
graduatod rates of mortality in tho age range 40-00 are given in the Appendix. (8114),
Nat/22/08.
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115. A nole on the funclional classification of lowns in Wes Bengal :

Stadics based on s functions) classification of towns holp in gaining an insight into
tho p of urbanization avd industrialization. ln this discussion threo prooced
have beea adoptod for functionally olassifying the towns with population over 50,000 in West
Bengal Tho results of these methods have been discussed. Mothod C (using B.coefficient),
whilo Iaborious, ia considored to bo moro objective. The resulls of Method B (as adopted
by T. O, Wilkinson) aro, however, fairly closs to those of Method C. Further examination
of theso two mothods is suggested which may lead to cloca to atrongthen Mothod B. If thia
could ba achieved, then the funotional allocation of towna could be mado without so much
of the computational effort that is associated with Mothod C. Some domographia features
of tho functiono! groups of Lowns have been briefly discussed. (S115), Nat/23/68,

116, Status of census and vilal regisiralion dala in the ECAFE countriea :

Tho paper briefly discussed the present status of census and vital registration dats in
tho ECAFE countries. An attempt has boen made to examine the improvemont that had
taken place in vital registration in these countriea during 1957-68. Tho improvement waa
only marginal. {S116), Dem/4/09.

117, 4 method lo group the census indusirial calegories of workers :

Tho census of India 1081 classifies the workers into nino industrial categories. It
might facilitate further statistical analysis if theso categorics could bo svitably grouped. An
atterapt hns been made in this paper to form such groups by computing B-coefiicients, Tho
nine categories could thus be allocated to six groups, This study is based on data rolating
to West Bengal towns. A similar procedure may be tried for group formation of industrial
categories in the othor states also. (S117), Dom/2;68.

I. DocowErTaTION AXD LiBRaRY ScrENoE
118. DRTC and Education for Medical Library serviee :

The training course offered by the Documentation Research and Training Centro,
Bangalore, gives a sound fovndation of tho theory and practice of specialist library service
and for rescarch in library science, Thero ia adequate provision in the training programme
to orient the studies to suit tho specifio roquirements of medical library service. Gives
il i ples of such ori ion to medical library service. (S118).

110.122. Give o rovised stop-by-step procedure for the design of depth classification
sohedules, with llustrations. Further articles in the series aro expected to be published.
Selection of Isolale ideas, S119; Preparation of lst of isolales and qualifiers, 8120; Grouping
of isolales, S121; Choice of a methodology for design of a scheme for classification, 8122,

123, Preparation of schedule-on-tape for aynthesix of closs number by compuler :

Deseribes tho procedure and gives Gow-charts of the computer operations for the
transfor on to maguetic tape, a schedule of Basic Subjoot, achiedules of Special Isolates for
aubjects going with different Basio Subjects, and schedules of Common Jsolatea of different
kinds, Montions the technique vaed in identifying o specific schedule and the symbols to
indicate the veo of o particular Colon Clossification Dovico in forming Isolate Number,
(8123), DRTCf1/60.
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124. Formation of isolate number by computer using the devices of colon classification :

Desoribes a step-by-atep procodure for the formation of Isolato Number, using
genoral purpose computer, (1) according to tho rules of Colon Classification for Alphabetical
Devico, N ical Device, Envi Device, G hical Devics, and Chronologieal
Device, and (2) for an isolate deemed to be a manifestation of the Fundamental Category
either of Space or of Time. Also describes the assembly of the Basio Class Number aod
the Isolate Numbers to form Class Numbers retaining the helpful eoquoncs of tho isolate
idcas arrived at in the idea plane., Givea flow-charta of the computer operations. (S124),
DRTC/4/00.

125. Confict of authorship : Person vs. Corporale body :

Refers to the importance of stating the Normative Principles of Cataloguing in o
Cataloguo Codo aud shows how ALA 1087 has made its first attempt in this direction. Eoo-
merates tho casentiul elements that a Cataloguo Codo should deal with, Refers to the Prin-
ciplo of Unity of Idea in a catalogue code and shows how ALA 1967 has follawed the-lesd of
COC in the matter of respecting the principle by separating out the rules for the choice of
heading from these for rendering it; but it still continues o mix up in one and the same ruls
the resolution of the conflict of authorship, and the choico of Heading for the Main Eatcy
and for the Added Entries. Makes a comparative study of how the different editions of COC
and ALA Code resolve the conflict of authorship centring round person os. corporate body.
And in this, considers tho following cases; (1) D to bo deemed to be of corporats
suthorship; (2) Documents to be deemed to be of personal anthorship; (3) Non.governmental
edition of an act; snd (4) Conference documents, Indicates the impact, if any, recoived by
any code from the carlier codes. (S125), DRTCf7/69.

126.  Library-science-bused library service :

The first four introductory sections desoribe the beginnings of modern library service
in India fifty years ago, and the circumstances leading to the establishment of the Sarads
Ranganathan Professorship in Library Scicnce in Madras. They also illustrate how the
influcnes of the Library School of the University of Madras had spread. These seotions end
with a reference to the temporary sot back being now experienced by the young librarions
in tho cnjoyment of their library work and training. The one possible causo for this is, faults
in the present-day teaching in some of the library schools. Then follows an account of the
foundations of Library Science and of modern library techniques, modern forms of library
service, and modern library organisation. The Five Laws of Library Science, formulated
forty years ago, aro described as the foundation and their potency and revolutionary qualities
aro traced. Then follows a detailed description of the goneration and tho eonsumed |mprove
ment of each library techni thy lining of library admini the i
of the Three-Card System, the genesis of colon clmlﬁmhon and a dynsmic theory of classi-
fication which has led CC to its presont status of Freoly Faceted Clossification with capabi-
lity for designing depth schedules; the design of the Classified Catalogue Code and of & theory
of library catalogue providing guiding principles for ita continued improvement, The
structure of the State and National Library Syatems, and of Publio Library Acts, ia then
derived from the Five Laws. After a section on the education and the emoluments of the
library profession, the last seotion gives the emphasis of the Five Laws on giving Long-Range
Roference Service—the ultimate sotial and human purpose of library work, (8126),
DRTC/0/69.
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127, A chapier in progress in Biophysics and Molecular Biology :

This is & comprehensive review of protein syntheais after fertilization and changing
mRNA population (8127).
128, Further invesligalions on iplion and lation in Limnaes :

It haa been found that there is a small peak of 108 RNA in tho cleavage ataga, The
synthesis of protein increases rapidly during trochophore stage nod sttains a posk st the
velijer stage. (5128).

K. Fammwy Prawymo
120.  Motivational aspects of fertilily conirol in an induatrial town in West Bengal :

Following & one-year field trial of the different communication media in family
planning, & pre-project attitudinal study of 482 married women, aged 15-50, was cartied out
in Baronagar in early 1962, The main objectives of the etudy wero ta pre-test the programme
methodology to be applied in futare action programmes undertaken and to oxamine tha
current intensive programme got under way. Tho major findings are as follows: The
sverage number of children per couple was found to lie between 2 and 3 and about 83%
of women opted for no more issue, mainly because of economic and health grounds. The
mejor disadvantage of s large family was roported to bo its harmfut effect on the health of
the mother and children. The desired inter-birth space varied from 3 (illiterates) to 5 (under-
graduates), with an overall average of 3.8 years. Out of 39% of the women having know-
ledge in fsmily planning, 84%, had ever-practised it. The age st marriage for a gir lconsi-
dered proper was to lie between 17 and 18 years on the average. The sspect of marriage
feared by women was domineering busbands and in-laws, the expectation from marriage
belng economic security (33%), children (20%), and companionship (24%). (8120).

130.  Oral contraception : A application in family planning programme in Calcuila City :

This diagnoatic study involving 30 initial acceptors of the oral pill in the experimental
oentre of the Calcutta City Project was undertaken to examine its acceptability, effective-
ness, toleranco and side effects. The pill programmo waa introduced on 1 August 1067 in
the project area, through a dootor.operated clinic. The case cards provided tho data for
the study pertaining to the period 1.8.67-28.11.67. Out of the 30 women included in the
programme, 16 hod knowledge of feriility control measures and 12 had actually used 8 method
prio to the acceptancs of oral contraception. More than 539 of the acceptors experienced
4 and more prognancies before accoptance. The side offeots on the uso of the pill were of &
minor nature, except bleeding which was reported by 109 in the first week of use and by
only 8% in the third week. No pregnancies and abortions were reparted during pill
consumation. (8130).

131, Applicalion of on experimenial scale for messuring altslude towards family planning :

For obtaining quantitative messurea of attitudes rolovant to family planning, an
oxperimental Thurstons Seals was d in 1885 for application among & sample of
418 currently mated couples in the two centres of the Calontta City Project ares. The
respondent were asked o resd a liat of 17422 statements selocted from an original list of
100 About. family pl.ummg and family size and to endorse those that expressed their own

The i belonging to age-gronp 20-34, the more oducated groups, the
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whita collar workers were an tho whole elightly more favourabla to family planning than the
rest. As regands attitudo towards fomily size, each socio-coonomio gronp tended to give
expression to what was suppoeed to be ive bohaviour and not individual attituds,
8131).

132. Viewing 1UCD from personal and impersonal angles :

A study on Intrauterine Contraceptive Device (TUCD) waa instituted among 138
over.used women and 855 non-users in the Calcutta City Projeet in 1088. The objestive
waa to assess the achi t of the progs since ita initiation in 1085. It appears
from the study that the loop droppers constituting 53% of the initial sdopters offered multiple
complaints in support of their defeotion behaviour. ~More than 85% smong the cnrrent
users were retaining the device for at least s year. Most of the women not wsing the loop
expressed the fear that it could cause cancer and other silments. (8132).

L. Georooy
133. Rhynchosaura in time and space :

Rhynchossure were & widely distributed group of land vertebrates during tho
Triassic period, recorded from all continents oxcopt Australia and Antarctica. The family
Rhynchossuridse includes soven woll established geners. These geners may be grouped
on their cranial characters into thres well defined subfamilies, Tho lesst specialised gub-
family Mesosuchinae includes Mesosuchus and Howesia, The intermediate subfamily Rhyn-

chosaurinae includes Rhynch oand Stenaulorhynchus. The most highly specialised
forms Hyperodapedon, Paradapedon snd Scaph aro grouped into & new subfamily
Hyperodepedontinae, These three subfamilies ‘primitive’, diate’ and ‘advanced’

P stages in rh lution and occur in Lower, Middle and Upper
Triassio beds respectively. Thus rhynch seem to be Iy usefol in continental

Trisssic correlation. Rhynchosaurs do pot show ‘explosive evolution' as Romer (1960)

has suggested, but are mors evenly distributed throughout the Triss. (S133), Geol/1/89.

134, Some conlributions o the stratigraphy of the upper Qondwana formations of the Pranhite-
Godavari valley, Central India :

The Gangapur beds, belioved to bo the basal beda of the Upper Gondwana Kots
formation, are bere shown to averlie the latter unconformably. This discovery, based on
detailed mapping, clears up & long standing confusion; i.e., of & flora from the Gangapur
beds judged to bo later in age than tho Kota fauna but successionally preceding it. The
Gangapur beds are hence removed from the Kota formation and aro called bero the Gangapur
formation.

The baso of tho Kota formation ia redefined on the basis of faunal and lithologieal
evidence. A new, late Upper Trisssic, fauna haa been discovered below the Kota beds, which
is quite different from tho typical, carly Uppor Triassic, Maleri fauna and also from the Lower
Jurnssio Kota fauns. On thig faunal basia as well as on stratigraphic grounds, the erection
of & new formation (here called the Dharmaram formation) is suggested. (3134), Nat/13/6S.

135. Geology of Southwestern Bengal :

Geophysical surveys and deep drillings in the alluviom covered plains of sonth-
wostern West Bongal have revealed a thick scotion of Cretacoous and Tertiary sedimonts
lying on o basement of basalt Java flows. The arca covered can be divided into four mejor
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structural unita : & shicld ares, & marginal zona, s stablo sholf rone and a desper baain ares.
A brief aovount of thess units, their lithological sequence and their inferred depositionsl
environment 1a given in this paper, together with a summary of the depositional history of
the whols region from the eastarn margin of the Indisn shield to the foldod belt in Assem,
(5135), Not/11/68.

136, Gond: di ion around BA (Bhimaram), Pranhila-Godavari Valley,
India :

The Gondwana deposita around Bheemaram belong {0 six mappablo rock unita—ths
Barakar, Middle-Upper Kamthi, and Bhimaram f i isting of coarse, argill
sandstones; and Ironstone Shals, Yerrapalli, Maleri formations consisting of thin sheets of
clay and eilty sandstones. The sandy and clayey formations juxtapose, often with inter-
fingering contacts.

Lithology, sand body geometry, primery structures and patterns of grain-size distri.
bation of the Gondvana rocks are comparable to those of fuvial sediments. The coarser
deposits, transported by bottom traction currents, constituted point-bars sod channal-bars

of the Gondwana river, Tha finer eedi were dep from suspension in interchannel
flood plain areas,
Cross-bedding dip directions, pebble axis orientations and ripple marks indicats

& northerly paleocurrent. During deposition of the Kamthi sedimenta the paleocurrent direc-
tion shifted gradually, but stotistically significantly, to the west with time. Measurements
of the scalor properties like pebbls size and roundness suggest a local swing in the current
direotion.

The study reveals an uninterropted fluvial sedimentation during the Upper Paleozoie
and Mesoroic. It is suggested that an approprinte systom of clossification should be deve.
loped to depict the complex relationship botween the different lithological, chronological
and biological units which bave developed 63 a result of this Jong and continuous process of
fuvial sedimentation. (8138), Geol/2/69.

M. Pramemro, Ecomoazo 8tamsmios axp EconomeTrIcs

137, Correlotion between word-lengih and word-froquency in wrillen English :

‘This paper examines the negative correlation between lengtha in letters and frequen-
cies of oceurrence in several word counts on written English prose. - Although both regres-
aions are curved, the lati flicient ¢ is more agful than the lation ratio,
for # indicates the economio effoct of the negative correlation upon text-length. But for
the observed merginal distributions of word-length and word-frequency, r cannot attain the
limits 1.

Attempts are mads to eetimate 1 ete., in infinitsly Jarge counta, but perhapa theso
limiting values cannot be defined in a satisfactory way. For all root words or all perticular
words in English, the best available estimate of v is —0.14, while the minimum and the
maximum attainable values, for the most economio and the moet uneconomic matchings
of words (letter combinations) and concepts, are —0.20 and +0.24 respectively. The actual
text-length is 629 of the ‘expected’ for random matohing of words and concepts; and here
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the mi a0d the maxi inable values are 46%, and 1769 respectively. Such
results aro also givon for contont words, function words and nouns. Thas, # ia nearly —0.20
for oontent words and —0.30 for funotion words,

Some axsmination is made of the distribution of frequencies of words of a specified
longth and on the algebraio form of the regression of word-frequency on word-length, (8137),
Eoon/Cal/6/88.

138. Rural-urban differentials in consumer prices in India :

This paper is in continuation of paper no. 18 and gives price differentials at an all-India
level for different groups of consumer items like cereals and cereal substitutes, other food and
non-food, nsing Laspeyres’, Paasche’s and Fisher's formulae. On the whole, the urban prics
level was found to be 16 per cont abova the rural prics level; this differential was 11.6 per cent
for cereals and cereal subatitutes, 14 per cent for other food items, 12.6 per cent for all food
items and 28 per cent for the non-food items to the extont included in the construction of
tho indox. The abovo price indices were utilized for deflating the urban per capita total con-
samer expenditure to compare the level of per capita housohold consumption in rural and
urban sectors. It was noticed that the urban-rural differentis] narrows for other food itema,
all food items and pon-food items but widens for cereal substitutes. (S138).

139, Growlh of mining induslry in the Indian Union by Sloles, 1051-60 :

The paper primerily deals with the growth of mining activities daring 195160 in
the Indian Union as & whole as well as in tho individual States with the help of sevoral indi-
cators such a8 physical output, value of output, employment of labour, esring of labour
otc. It has been found that the doveloping trend of the industry aa a wholo which was
accelerated with the introduction of railways and steel factories in the earlier period and
during the two world wars, has somehow been maintained during tho two plan perieds. The
growth trends of the States are not without interruptions except in & fow cases. (S139).

140 On some aspects of knowledge industry :

In this paper problems of evaluation of product of the education industry bave been
discussed. It also contains discussion regarding ‘drop-onts’ in the calculation of product and
bye-products. A controversial item of cost viz. ‘income foregone’ i.e., the income & student
could have earned if ho could devote hia time in doing something instesd of continuing bis
studies has olso been considored (S140).

141, Choice of regressor in Engel curve analysis :

In Engel curvo nnalysis, the problem is to choose appropriate classificatory character
and variable. In India and in other devoloping countries Engel curves are often estimated
by regreasing per capita (or per houschold) consumption (valuo or quantity) of epecific com-
modity on por capita (or per household) total expenditure (or income). It is admitted that
these are not the refined estimates of Engel elnaticities but it ia felt that in Indis the elaati-
cities would continue to be estimated by such methods.

In the present paper we examine the Engel elasticities eatimated from three combi-
nationa :(i) regreasing specific exponditure per capita on per capita total expenditure, houss.
halda being classified by per capita total expenditue, {ii) regressing per houschold expendi-
tare on specific commodity on per housshold totsl expendi houscholda being grouped
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by housebiold total expenditure and (iii) regressing per capita expenditure on specific commo.
dity on per capita total expenditure, households boing olassified by household total expendi-
ture, the figures boing obtained from those in (ii) by using average household size in different
household total expenditure classes. The Engel clasticitics from these threa combinations

are and ined for fourteen dity groupa based on Indian National Sample
Survey data separately for rursl and urban India.

Somo theoretical oxaminations of the relation betwoen elasticities obtained from the
different models aro done and it is found that ompirical results are consistent with the maths-
matica] analysis, We observe that total expenditure elasticity approximates to unity in
all the three models and this indicatea that bins, if any, ia not systematically in the same
direction. Sacondly, the ordering of the commoditica by the values of elasticity ia not very
different botween the different models. (S141), NSS/3/68.

142, Analysis of growh pallern of Indian manufacturing indusiries during 19511061 :

In the course of the investigation, we find that wages per unit of labour are deter-
mined by the net productivity per unit of labour and total wage bill is more or lesa o fixed
share of total gross or not products and productivity per Isbour is determined by capital
invested por Inbour and also the rate of growth of wages and output have practically remained
the same during the period 1851 to 106} and thus the sharo of net ontput going to labour
has remained the same. We find that between 1951 and 1961, the population in India has
increased from 359 million to 439 million or by nearly 22 per cent and during the same period

ploy index in faoturing bias slso i d by 22 points. That is, tho ratio of
labour force employed in facturing to total population has ined fixed after the
first two five year plans and this fact is amazing.

Wo observe that the index of fixed capital has increased by 140 points and the inten-
sity of capital per labour year has increased by 07 points durig 1951 to 1961. We also
observe that during the same period the indices of gross product and net product at constant
prices have increased by 191 and 173 points. Also, net productivity per labour year have
increased by 53 and 52 pointa at current and constant prices respectively and during the
same period, the real wages and salaries per labour year have increased by 56 points, so that
wagea and salaries aro more or less a fixed proportion of gross and net product (3142).

143. Estimation of elasticily by least squares method :

The estimates of elasticity for a largo number of consumer itoma have many practical
uses such as assossment of taxation yield, projection of future domand, oto. 1t is, therefors,
important to know how best we can estimato olasticity from grouped family budget dats,
88 available in India. In this paper, parameters of constant elasticity model and variable
elasticity models were estimated by weighted least squares mothods for & largo number of
consumer items. As & measure of goodness of 8t wo havo used R = residual variation/total
variation. We havo found that somo forms of varisblo elastioity model (from differing with
item) give bettor fit then constant elasticity model. (8143).

144, Estimation for o domain of study :

When sampling is done independently within each domain, unbiased estimates of
totals of various characters for cach domain can easily be obtained. However, if & universe
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1n divided in a number of domains of stady after sampling and the estimates are required for
each of thom separately, the problom does not remain straightforward. To dea! with this
aituation, somo estimators for tho domain totals aro suggested in this paper. To study the
suitability of difforent eeti an empirical sudy was undertaken with data of an sctual
sample survey where stratified multistage sampling schome was adopted. Estimates of
totals and their veriance estimstes for a number of charaatars, namely expenditare on itoms
of cereals, milk and products, totsl food, total non-food and total consumer expenditure
and population were obtained. (S144).

146, Reference period in family budget enquiries :

In family bodget enquiries, the survey p 1 or i s cantact the ropre.
sentativos of seleotod ssmple households and collect information on consumption of differont
itema for o specified time period prior to the date of enguiry. The time period, to which
information refers, is called the referonce period for the enquiry. For items which are con-
sumed frequently, o shorter reforence period may be suitable but for items which are con-
sumed infrequently a longer reforence period may be sitable. The reference period should
be decided upon objectively after conduoting suitablo pilot studies with different referenca

periods and ining their effect on sampling and non-sampling errors.

The NSS fourth and fith rounds {April 1952 to March 1953) wore designed to study
the appropriatenesy of one week for one month a5 reference period in family budget enguiries.
A stratified three-stage sampling design was used in both rural and urban India with provision
of independent and interp ing networks of sub-sample (IPNS). The selected ssmple
households in a second stage unit were divided into two groups and two types of schedules
were used for the two groups. From the first group of households, data on domestio consump-
tion for a period of 7 days preceding the date of enquiry wore collected using the week refer-
ence schedule (W-schedule) and from the second gronp of households similar data for & period
of 30 days preceding the data of enquiry were collected using the month referonce schedule
(M-schedule). Actually, week and month reference periods were tried for items coming
vnder food and fuol snd light, and slso for certein non-food items grouped under
‘miscellsncous’.

The present paper examines the differential bias and the precision of the estimates
obtained from W-schedule and M-achedule by making use of somo of the sub-sample esti-
mates. It is found that for most items, per capits monthly consumption estimates from
W.achedules are consistently greater than the corresponding estimates from M-schedule.
Tests of significance based on value of Student's ¢ with 1 degreo of freedom indicate that
tho difforential bias is significant for a number of consumption items. The analysis of vari-
ance was performed (with some assumptions) and the results indicate that mean squaro due
to reference period is significant for most food items and fue] and light. The rough estimates
of standard error obtained from the half-sample estimates indicate that very broadly month
egtimates are somowhat less than week estimates in order of magnitude of sampling errors.
Standard error, caloulated in @ dotailed way, indicatea that both standard error and coefficient
of variation of month estimates are appreciably smaller than those of week estimates.
Exteroal checks indicate that month estimates are unbiased on the wholo, at least to s first
approximation. Month estimates thus seem to be superior to week estimates both in respoct
of biss, and also, to an oxtent, in respect of sampling error.  (S146).
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148, An exerciss in the estimation of the growéh of langible weallh of India rince 1000.

Thero are a number of studies on the growth of resl national incomo in India aver
historical periods. Surprisingly, there was no study on the growth of the wealth of the
country and this papor bridges tho gap, furnishing esticates of tangible wealth (TW) and
reproducible tangible wealth (RTW) at selected pointa of time during the first half of the
present century. Tho estimates have boen obtained by using perpetual inventory and in-
come capitalization methods, the two methods throwing up dimensionally comparable eati-
mates, The catimates obtained have beon studied agninat the available eatimates of the
value of precious metals. Finally, capital output ratios have been computed showing a
rising trend of the RTW'-output ratio and a declining trend of the TW-output ratio. Somo
uncertainty, however, attaches to the findings because we do not have any eatimates of capital
stock in the past based on detailed analysis. (8146).

147, Size and areal distribulion of the leved of living in India :

In this paper, an attempt has been made to explain the shifts in the national siza
distribution of personal incomo in terms of changes in size distributions of Indian States,
as well as the areal distributions of mcome, betwoen urban and rural areas and between
States. The role of urban-rural variation appears to be important in 1963.64, the lateat year
studied. Following up the study of areal distribution, an attempt hax been made to locats
the poor and the rich defined in the all-India context, in States and in N8S regions, yiclding
interesting maps. The densities of the poor and the rich, thua obtained, have been compared
with area} estimates of per capita consumption expenditure. (S147).

148.  The small farmer and Ris credil problema :

The problem of indebtedness of small farmery, tenants and share-croppers and their
disabilities in securing credit on account of the oxisting eriterion of creditworthiness were
discussed in & paper. Tt suggested tho declaration of o moratorium on outstanding debts
and granting of loans to such households to be recovered in kind from the produce. (S148)

149.  Economic ideas of Hahaima Gandhi—the concept of lrusteeship :

A study on tho io thoughta of Mah Gandhi d d how Goudhiji,
who had begun with an aversion to tho intervention of the State in dealing with cconomic
problems, particularly the social conflicts betweon various sections of the population, ended
up a3 an advocate of direct control of economic affairs by the State, including nationslisation
of the means of production. (8149).

150. The viability of emall farms :

The study discussed the primo significance of institutional changes in the tenurind
system to increaso the viability of smail farms in India. (8160)

161, Growth of capital formation in India in recent times :

This study is concerned with the growth of eapital formation in India during tho
post-independence period in relation Lo national income and in real terms. Steadily rising
rates of growth of capital formation and saving during the First Plan, manifested a clearly
fluctuating trend during the later part of the Sccond Plan. During the first-balf of tho
Third Plan, the rates alteined o doclining trend. (8151).
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152, A nole on the differences behoesn the revised and Uhe comventional seriea of nafional income
estimales in India :

An amsesament, of the nature of differences in the estimates of national income as
revealed by the revised and the conventional saries for the sgricultural sector in 1060-61
was undertaken, The work involved a comparison on the following pointa: coverage of
area and crope; coverage of dats; methods of estimetion; phywical output; price series ussd
for evaluating the phyuical cutput. (8162).

163. Depreciakion—a problem of nalional accounting in India :
The paucity of appropriste data is the main problem faced by the Indian acholars

in evulvmg a unified method of estimation of deprecistion within the fr X of national
d In this ion, & brief di was mads about the studies on
doprecudon initisted in Indis and in other developed countries both at theoretical and eati-

mational level. In the last saction, a series of deprociation was presented with sectoral
breakdowas for the poriod 1848-49 to 1959-80 by way of filling up the gaps in the conven-
tional saries of national income in India. This series wes used to assesa the other two series
of deprecistions availsble in the country in relation to the capital stock. (8153).

164, The effecis of wage incentives in sugor and jule indusiries in India :

In s developing economy, the need for inmui.ng output with reduced cost of pro-
duction is & basio prerequisite for rapid industrial devel Among the factors res-
pousible for high standard of output, high rate of productivity per worker is doubtiessly the
principal one. The system of wage-incentive is one of the methods applied for increasing
productivity of workers in industries. A consideration of the interdepond f wage and
output is obviously relevant in the preeent context. The study of the interdependence was
based on least square method of eatimating correlation-coefficients. Results obtained :

i) fair amount of correlation exista betwoeen wage per man-hour and output per

man-hour in both sugar and jute industries;

i) correlation-coefficient of wage and output is also quite high in both sugar and
jate industries.
So, it is concluded that the ion of wage incentive schemes is likely to be
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offoctive in sugar and jute industries in Indis. (SI54).

165. Relative conlsibutions of language and reasoning lo lest performance :

Using two tests (ono measuring language ability and the other reasoning sbility)
6y prediotor variables, multiple correlation is computed for cach of the eeveral tests (eri-
terion variables) in a selection test battery. The coefficients (R) range from .43 to .72,
Consistenoy in the relative contributions of language and reasoning to test performanco is
found among two groups of subjects. Verbal reasoning test calls for proficiency in both
lnngungo und muonmg Non mbal tests are seen to depend on languege to some extent.

teats ing more than language. (S155), Peych/6/89.

N. Psvcomzmey
160. 4 comparative ahudy of the inierest patterns of the inmales of he house of delention, normal
achool-going children and children living in the slum area al Calewta :
The p ion of delingy ond proper adj of deling in society aro
comuon probloms faced by almost evary society nowndays. The stady aims at finding out
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