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The beginnings of the Indian Statistical Institute were modest enough : a solitary
computer working part-time and a total current expenditure of even less than Rs. 250
—that was all when it started in April 1932. In Decomber 1957, the Institute had on ita
roll 1864 regular workers who were backed by an annual budget allocation of Rs. 73,00,000.
Fmpressive as these figures are, they convey little idea of the nature of the work that is
bhoing carried on by the Institute, its wide range, its complex character and the specialization

at high scientific levcls that is necessary for carrying out investigations that have an intimate
hoaring on the lifc of the nation.

A long period of preparatory activity, going back to the early years of the firat world
war, preceded the formal inauguration of the Institute. This period was marked by a series

of random ovents which, appropriately enough, played an important role in the foundation
of the Institute. Prasanta Chandra Mahalanobis was back in India in 1915 on a short holiday
afltaer he had beon awarded a senior scholarshig of King's Collepe, Cambridge, for rescarch in
physics.  Just before his departure from Cambridge, his tutor, W. H. Macaulay, had quite
enxually drawn his attention to the Biometrika and Karl Pearson's Biometric Tables, copics
of which he brought with him to India and which he studied with keen intercst while waiting
to roturn to Cambridge for his physical researches. But he did not roturn to Cambridge.
Accopting the post of a professor of physics in the Presidency College, Calcutta, he decided
to stay back in India and to carry on his statistical studies alongside of his work as a
teachor of physics.

In 1917 the Univensity of Calcutta appointed a committee with Brajendra Nath
Soal (then Univemsity Professor of Philosophy) as chairman to enquire into the exami-
nation system of the University. Seal was a scholar with a wide range of interests and
was conversant with recent developments in biometrv. He asked Mahalanobis to help
in the work of tho committee by using statistical methods for the analysis of the exami-
nation data. This lod to Mahalanobis’s starting work on statistical problems. Before
the enquiry was completed, Seal accepted the post of the Vice-Chancellor of the University
of Mysoro and loft Calcutta. Clearly visualizing future needs, he however asked his young
disciplo to take up scriously the study of statistics.

For some time Mahalanobis carried on his statistical studies in his own home with
the help of part-time computers engaged by him. A chance meeting with N. Annandale
(thon Director of the Zoological and Anthropological Survey of India) at an excursion at
the Nagpur Session of the Indian Science Congress in 1920 led to Mahalanobis’s first systema-
tic work on a statistical study of the anthropometric measurements which had been taken
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by Annandale on Anglo-Indians (of mixed British and Indian parentage) in Calcutia,
Mahalanobis’s first paper was thus on “the Statistical Analysis of Anglo.Indian Statare”
which was published in the Kecords of the Indwan Museum in 1922

In accordance with the usual practice the above paper had been referred to Sir
Gilbert Walker (then Director General of Observatories) for opinion which led to Sir Gilbert
ackin g Mahalanobis to undertake a statistical study of some meteorological problems.
This resulted in two memoirs on apper air variates being published in 1923,  Statistical
deviations from the average were for the first time explicitly separated from experimental
errors of observation. This led, by purely statistical methods, to the location at the height
of about 4 kilometers above sea level of the region of highest control for changes in meteoro-
logical mnd;t.tona on the surface of the carth (a result which was rediscovered several vears
later by F. Bauer in Germany from physical considerations).

3 The meteorological studies led to Mahalanobis being appointed Meteorologist,
Calcutta, in which post he worked for more than 3 years from 1922 to 1926 in addition to
~ his duties as professor of physics in the Presidency College. In 1922 a disastrous flood
had occurred in North Bengal. An expert committee of engineers appointed by Govern-
ment were about to recommend the construction of expensive retarding basins to hold vp

the ﬁmd water when the guestion was referred to Mahalanobis for examination. A statis-
tical atudy of rainfall and floods extending over a period of about 50 years showed that the
pm;xmd mta.rdmg basins would be of no value in controlling floods in North Bengal. En.
tirely different re-medl&s were recommended, many of which were implemented and proved

eifective.

A little later after a severe ﬂmd in the Brahmini river in 1926, the question
of flood controi in Orissa was referred to Makalanobis, and resulted in a laborious study of
| _the areal and time distribution of rainfall in relation to floods in Orissa rivers. An expert
committee of engineers were of opinion that a catastrophic rise had occurred in the river-
bed of the Brahmini, and the committee recommended increasing the height of river em-
bankments by several feet. The statistical study covering a period of about 60 years
showed that no change bad occurred in the river-bed, and indicated that the construction
of dams for holding up of excessive flood water in the upper reaches of the rivers was likely
to be of va.l_ue in this region. Apart from such suggestions for really effective flood control
these extensive investigations into rainfall and floods in Orissa and West Bengal also
supphed in later years some of the lch cale ula.tn 1S ff}r two great river vaﬂev schemes,
namely, the Damodar Valley and the Hirakud Projects.

1In 1924 Mahalanobis had the occasion to study the probable error of results
of agncnitural experiments in which six var.eties of paddy had been sown in a systematic
‘manner in ten replicated blocks. In the resulting paper the variation in soil heterogeneity
was sought to be eliminated by ﬁttmg non-linear graduating curves (a method which was used
independently by J. Neyman several years later). In complete ignorance of the work
on the design of experiments done a little carlier by R. A. Fisher, Mahalanobis suggested
in this paper that each strip or plot should be divided into a number of sub-plots with a
 ¥1ew to securing replicated observations. The paper placed him in touch with R. A. Fisher;
and Mahalanchis immediately began to study seriously Fisherian methods of field experi-
ments. During & visit to England in 1926 he met F'nher aad c!m;msonal relm were
ﬁ‘hbhﬁh&t T
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Some further work was also done on physical anthropology in the carly days.
Mahalanobis selected ‘“‘Analysis of Race Mixture in Bengal’ as the subject of his Presiden-
tial Address to the Anthropological Section of the Indian Science Congress in 1925 in
which he used for the first time an early and crude form of the generalized distance (D2
statistic) for purposes of classification.

Since 1920 or 1921 Mahalanobis had employed one or two part-time computers
at his own expense to assist him in the statistical studies. Small ad hoc grants which were
sanctioned by Government between 1924 and 1930 for studies on rainfall and floods
enabled one or two whole-time computers being employed from time to time. One of these,
Sudhir Kumar Banerjee, who joined in 1925, later became chief computer. Among other
early workers were Jaladhar Sarma who is still in the Institute, Nistaran Chakravarti who

till recently had heen the Director of the West Bengal Statistical Bureau, and Sarojendra
Nath Das Majumder who is now a lawyer and helps the Institute in its legal work.

GranT FrROM THE I.C.A.R.: 1931

After his return from Europe in 1927 Mahalanobis gathered around him several
part-time assistants and a group of young research workers to form the nucleus of
the Statistical Laboratory which was located in the Presidency College, Calcutta,
Mahalanobis’s own room in the physies laboratory of the Presidency College was partitioned.
On one side the statistical workers were kept busy. In an adjoining room, Subhendu

Sekhar Bose was engaged on research in physics.

The Report of the Royal Commission on Indian Agriculture had been published
by this time. It brought the Imperial (now Indian) Council of Agricultural Research into
existence. R. A. Fisher’s work at Rothamsted had by that time revolutionized the technique
of agricultural experiments. The Indian authorities were anxious to introduce statistical
methods on Fisherian lines, Mahalanobis had as early as 1924-25 published a paper on
the probable error of field experiments in agriculture. In July 1931, the I.C.A.R. sanctioned
an annual grant of Rs. 2,600 for statistical studies relating to agricultural research for three
years. VThe Laboratory was already in posscssion of Rs. 25,000 worth of books, journals,
calculating machines and other equipments which had been bought by Mahalanobis with
‘his own money. '

Meanwhile Subhendu Sekhar Bose's infectious good nature had broken down
the partition in the room at Presidency College which we have mentioned above. Another
student. of physics became a statistician. In September 1831, Bose became the Senior
Assistant at the Statistical Laboratory, Calcutta. It was then that the Laboratory began
to develop at an accelerating rate. S. S. Bose had a flair for friendship and through him
the Institute soon created a wide circle of* friends- and sympathisers. His death in
November 1938 was an irreparable loss,

The Laboratory at this time consisted of a small group of young workers with
B. S. Bose at the head. Sudhir Banerjee was the chief computer; from the very beginning
he used to look after business and financial management which he continued to do with
great ability until his death in 1952. Jitendra Mohan Sen Gupta joined in 1932 and after
a few years took charge of the whole of the computing seotion; later he specialized in sample
surveys. There were also a number of young men who had taken their master's degree and
who used to do & good deal of computational work while learning statistics. Among them
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may be mentioned  Rabindra Nath Sen, Prabhat Ranjan Koy, J. R. Guha Thakurta, Anil
Nag, Sailen Sen, K. C. Basak, and Sadasiv Sen CGupta who all joined before 1933, Although
they have left the Institute, most of them are working as statisticiany or economists.
Khagendra Nath Chakravarti becamne asanciated with the Laboratory from this time and
- later served as .Joint Secretary ol the Inastitute for 10 years until retircment. Hari
Charan Ghosh also establigshed contact with the Institute sbout this time and has been
maintaining it in various ways since then,

The annual grant from the Duperial Council of Agricultural Research opened new
fields of work. Six or seven years carlicr, some work had been done on the margin of
error of agricultural field experiments. The TCAR grant was originally intended to
be used for theoretical research ou the same subject. A large number of enquiries about
- applied problems of many kinds, however, soon began to be received from all over India,
and the scope and nature of the work changed rnpidiy.

_ From the very beginning Mahalanohis and his associates used the Fisherian method

of field experiments in India. Through their efforts a latin squarc design was first used
in India i 1931, factorial designs in 1932, split-plot arrangements in 1933, confounded
daﬂlgm in 1935, and guasi-factorial experiments in 1937.

For nearly 10 years the Statistical Laboratory in Calcutta funrt.iﬁnm‘l as & focal
centre for attending to enquiries abont the application of statistical methods to agrin:ultur&l
investigalions.  These covered a wide range of suhjects such as ficld trials, plant physio-
l(-‘.'?-_f}', ]-,r:'u‘_‘.ﬁ}r'ltﬂngi{?al surveys, E‘ﬂt.{'_lﬂ](}lﬂgyj ‘lr'"E‘l'l.Iﬂli?.ntinn, offect of borer P%ta Ol RUEAT cane,
avinid nutrition, forest research, soil deterioration, ete. In the course of replying to these
enquiries & series of “‘Statistical Notes for Avricultural Workers” were pml?.amr] et of which
more than 25 were published in the Indian Jowrnal of Agricultural Research hetween 1932
and 1940. '

One of these enquiries came from an officer engaged in agricultural rescarch who
asked whether he could come for a short course of training in the Statistical Laboratory.
"He was told that he would be welcome. This marked the beginning of the training section
which was started on an entirely individual basis in July 1932, The section steadily ﬂ:p&ﬂdﬂd |
the trainees including officers interested in the application of statistics for purposes other
than agnculturul research. Within a short time from 12 to 15 officers in Government
anartmfmta or scientific institutions were coming eVery year for short courses of training
In statistics, Gfﬂflllﬂ-“?, younger seholurs who had taken their master’s degree  al2o

began to join.

Iﬁnmﬂ STATISTICAL INSTITOTE : 17 DECcEMBER 193]

The year 1931 ma.rkﬂ another milestone in the progress of statistical organization
in Indm Early that year the workers in the Laboratory started discussing the
question of founding a statistical society. Mahalanobis sought the advice of K. B.
Madhava who at that time was working as professor of mathematical economios and statis.
tics in Mysore (2 post which had been created v 1024 by Brajendra Nath Seal, then Vice-
';ﬁhmcellw of the University), Madhava immedintely pointed out the need of keeping the
door apm for training and examinations in statistics. A preliminary ctrculsr was insued in
June 1931 which received encouraging support from all over Tndis. On 14 December
-1931‘ & nﬂhea Rl 1mnd orar thﬂ mgnatures of Pramatha E’ath Bmeﬂm (Minto Pfﬂfm
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.of Tconomics), Nl.klnl Ran]ﬂ.n Sen . (Kbaira Professor of Applied Mathematics), and P. C

Mahulmabm (meesscrr of Physics) convening a meeting to be held on the 17th December
to oconsider the steps to be taken towards the establishment of an uﬂﬂouatmn for thu

| advannemmm of Btatmtlﬂa in India.

At this meeting, held on 17 December 1931, it was unanimously resolved that the
| Indmn Statistical Institute be established, and Sir R. N. Mukherjee (who presided over the
meeting) was requested to accept the office of the first President of the Institute. P. C,

Mahalanobis was al}pomtﬂi Honorary Secretary, and two committees were formed—one
for drawing up the constitution of the Institute and the other for preparing a scheme for

a statistical journal, At the same time, V. G. Kale. K. B. Madhava and C. N. Vakil were
mquested to organize local centres at Poona, Mysore and Bombay reﬂpeuwelv The
Institute was registered on the 28th April 1932 as a non-profit scientific society under the
Societies Remahnuuu Act No. XXI of 1860. The total nr:enrhtuw in the first year was

Rs. 238 out of which Rs. 50 was the 1{*;:,15trntmn fec.

The membe-,thp of the Imstitute is open to all persons interested in smtmucs,

“irrespective of sex, caste, creed, class or nationality. A Council, consisting partly of the

.reprasantabwea of the provinecial branches and partly of councillors elected annually by
‘the members of the Institute, 1s reapnnsable for the mnnagement of the Institute. In
October 1951 a Governing Body was eambhshed to l{:rok after the work of the Research

__&nd Trmnmg Schm}l of the Institute.

OFFIGE-BEARERS OF TBE IHSTITUTE '

The first President, Sir R. N Moﬂkar](m held office till hls death in 1936 He took
a Leen interest in the work of the Institute and used to prcaide. over all its meetings. His

'Euppnrt gava the Institute a dﬁﬁmt& status in the eyes of the public. ‘He was follnwed by
‘& number of ieadmg businessmen and mduatuah&tq as President : Sir Edward Benthall
"(1933*33), Sir James Reid-Kay (1939-40), Sir Badridas Goenka (194'1 ), and Mr. N. R.
‘Sarker (1942-44). Since 1945 Shri Chintamon D. Deshmukh has been holding the office of
the Premdent ﬂ.nd helping in the deveinpmmt of the Institute in every pﬂﬁslbm W ay

: Vlee .Presidents and Pmsldantrs of local bramheg have m{-iudﬂd m&ny promment
_ﬂawntlatﬁ industrialists and public men from different parts of India. T

~ The Gﬂ'lee of the Trefuauror Wﬂﬁ hﬂ]d by Sir Har:s&ukar Paul for a short time and
‘bhan fmr several years by Mr. K. C. Mahindra. Dr. Satya Churn Law bec ame the Treasurer
m 1936 a.nd has been functmmng in thla u&pamty amce then. g |
: P . W{nhalnnnbm has bl‘ﬁn Warkmg as Swreta.ry fmm the hegmmng wi_'th S. N.'B_t_}se'
xihﬁldmg ‘?h&rgﬁ during Mahalanobis’s absanca 111 194»3 a.nd 1947, e

ol oy regards the work of the Joint Saerﬂtary, H. C. bmhﬂ (*931"3‘} o 1939 -ﬂ)) B‘“d,
.K N (‘hakravﬂrm (1941 42 to 1941-52} rendered valuable services in trim office for mam*

‘years; R. C. Bose, K. . Nair and H. C. Ghosh held this post for 3 or 4 years aaah ; 8. G
Sen ﬂ.nd N. . (‘hakrm arti are luukmg aftoer the ﬂdmmlﬁtrauve work in this capacity smﬁo

135& ﬁl and l‘h H3 rvs;wetnrﬁhf

| '%u' Dh:rf ndra Nath Mitra waos elect f-fl (,Imnmsm of the Iuﬁiltulﬂ m H}a Y W lwn thm
nﬂ m% wis ﬂreat»ed by ﬂ. chango of rules. | - | el |
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EARLY DEVELOPMENTS

,In. ["5}3:1, Sankhya : The Indian Journal of Statistics was started and letters
ot uppn‘{*mtmﬂ Were rﬂwwml from statisticians from different parts of the world. The
review in the Journal of the Royal Statistical Society (1934) was particularly encouraging.
In 1934 H. C. Sinha made an extensive tour of Burope which served to establish personal
.Cu.n.fﬂ_f‘tﬁ .with a large number of statisticians and statistical institutions abroad.
He was particularly successful in securing a large number of publications on an exchange
basis. Contributions to Sankhyd also began to be received through his efforts; and he
rendered 'iumluﬁhl_e services in making the work of the Institute known abroad.

Harish Chandra Sinha, whose early training was in mathematics but who had taken
his doctor's degree in economics, had started advanced studies and research in economic
statistics as early as 1926 or 1927. He took a leading part in the foundation of the Indian
Statistical Institute in 1931-32, and took up the work of the Institute with great vigour
as its Joint Honorary Secretary. With the help of Amulya Ratan Sinha and others, he
made a series of studies on Indian prices in relation to other economic factors.

In 1933, Raj Chandra Bose atarted work on a part-time basis with the help of a
research fellowship of the Imstitute, and bezan working on the exact distribution of the
generalizesd distance, that is, the measure of divergence between two populatious as an aid
t0 classification which had been introduced by Mahalanobis in 1925 and had been developed
in later papers. “In 1935, Sumarendra Nath Roy joined the staff and started working on the
same problem of classification and discrimination in terms of variances and covariances
leading to his important contributions in muliivariate analysis.

With the expansion of its activities other workers were attracted to the Institute.
K. Raghavan Nair joined the Institute in 193§ and K. Kishen joined a little later. Both
of them carried on researches on theoretical and applied problems and also participated
in the t,eachmg progsamme. The Instlmt& was very fortunate in having succeeded n
_attraatrmg a devoted group of workers not: on]y in purely scientific or intellectual pursuits
but alse in the humbler sphere of computation, field investigation, and routine and adminis-
trative iltltlﬁs Jitendranath Talukdar joined in 1935 and became in time the chict of the
computing section and later the ofticer in charye of the Giridih Branch. Subodh Das Gupta
started work in 1935 and iater took over charge of the construction of buildings and of the
Estate Othice Herambo Ghosal, Gayanath Adak, Sambhu Haldar and Naresh Mukherjee

had joined by 1936 and in time undertook wurk Bf much rvqpmmhlhty it was a great Im .
uhen tthl d:ed in' 1952 and Aﬂak in 1953. |

Iﬂ the early years about 10 or 12 meetmgﬂ used to be arga.nu,ed in Calcutta every
"yea.r at which lectures were given 0z discussions were arranged on both theoret ical and
‘applied problems of statistics. These inectings served to stimulate interest in statistics
and also gave an t)p}iortunitv to the vounger workers to present reports on selected topies
:mﬁ -mmf:tums on their own researches.

Attmulmg to statistical enqmru-a of various kinds was an important part of the work
of the Institute for g Itmg tlmu Dunng the first S or 9 years, that is up to about 1942,
‘the total number of Enqmﬂaa hﬁndletl every vear was more than 130 on an average.
These “-‘ﬂqumﬁﬂ covered & wida rauge of atatrsrttcal topics and came from all over India,
- 'ﬂ'r&m ahtmt 1043, mth the gmwth of Eﬁcal centres of statistical work in tilﬂ‘mt parts of
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the country, the number of such enquiries gradually decreased. In the early years this
part of the work was, however, of great educational value.

The Institute was doing promotional work in other directions, A note on the need
of organization of statistical studies was submitted to the Government of Bengal in 1933.
Another note emphasising the need of mtroducing statistical quality control (SQC) in India
was submitted to the Government of India in 1934, Tn 1935 a committee was set up to report
on professional examination in statistics, and on the basis of the recommendations made
by this committee, the Institute started annual examinations in statistics in 1938. A com.-
mittee was also set up to report on official statistical publications which made wvaluable

recommendations in 1937.

The work in the Laboratory in these carly days was rather informal. From 1928 the
workers started going to a hill-station (usunally to Giridih) durmg the summer and the
~antumn vacations where &klnd of vacation camp used to be set up for statistical work,
The workers lived together and worked intensively on statistical subjects. This was the
formative permd in the laboratory when a great deal of fruitful work was done
by co-npara.twe team WOl‘k The vacation camps continued to be organized till about 1944

or 1045,

GRANT FROM THE (FOVERNMENT OF INDIA : 1935

| Sir Ja.mﬂs Grlgg (then Finance Minister) visited the Labnratnry in 1934, and it

was due to his symp&thetm interest that the Institute got its first research and training grant
of Rs. 5,000 per year from the Government of India in 1935. This was of great help and
enabled a small whole-time staff _b_emg appointed in the Institute,

In 1934, the visit of A. L. Bowley-and D. H. Robertson gave a stimulus to the
'lorgani?&tiﬂn of economic and statistical surveys. The Government of Bengal set up a
Board of Economic Enquiry with the work of which the Statistical Laboratory became
clnaely associated. A sample survey of rural indebtedness was undertaken in 1934-35.
In 1935-36 the Institute conducted on behalf of a private firm an mberestmg sample survey
of consumer preference which gave the workers valuable experience and confidence in a
new type of work. An extensive survey of the handloom industry (c-overmg about 8000_

- weaving and 2,000 other rural families) was conducted in 1936-37. Nihar Chandra Chakra.
varti, as the Secratary of the Board of Economic Enquiry, began to work in close contact
with the Institute from this time and a few years later began working in the Institute on
a part-time basis in connection with large scale sample surveys; still more recently he has
been helping in the administrative work of the Institute as its Joint Secretary.

INDIAN Sm'nmcm, CONFERENCE : 1938

Dweif}pmnnta in other dlreﬂtmnq were also taking place. For many years
statwtmfﬂ workers had been ﬂﬁntrlbutmg papers to the Indian Science Congress, and they
Wer(, gradlmﬂy Pressing for a statistical section of their own. The request, however, did

j"ﬂh receive 3?Mpathﬁtln consideration at first. In 1937 it was, thnrefﬂre decided to organize
__jmdepundfmtly an Indian Statistical Conference. R. A, Ftaher Was lnv:ted to ¢ come to India
to a.ct ax tlw Preatdant of the first s ssion in 193S. | |

| | In Tﬂnua,ry 1ﬁ38 the first Indian Statwtmal Ganfﬁmnm WAas orgmmml in C&lvutta
“’lbh H» ~A. Fisher as Premdﬂnt imnwdmtely after the Jubﬂee ﬁaasinn nf the Indian
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Science  (Conuress, Ui_u"lit,lf,‘_’fl the next five Yy eirs aimilar El‘}nfﬂﬁtn(tea were (}rgnlﬁzgd
hy the [ndian Statistieal  [nstitute  at the samo place and usually at the same
time as the annual session ol tho Indian Science Congress.  The Statistical Conferences had
immediate !u-[-,mntimml value. The Science Congress authorities agreed to start a separate
section tor mathematics and statistios from 1942 with Mahalanobis as the Sectional Presi-
dent. A\ separate section for statisties was started in 1945 with K. B. Madhava as the Sec.
tional President. 1o 1945 Mahalanobis was elected General Secretary of the Indian Science
Congress Association : and in 1950 when he was elected the General President, he selected
“Whyv Statisties'” as the subject of his Presidential Address. In this way statistics gradually
won recognition in India and in this process the Institute had played an important th.u

SAMPLE SURVEY OF THE JUTE Crop: 1937

In his report to the ICAR Sir John Russel, who visited the Institute in 1936
had strongly recommended extending the facilities for statistical training in the Institute,

i

and had also supported the proposal made by Mahalanobis for using the sample survey for
improving crop cstimates.  The newly established Indian Central Jute Committee initiated
an exploratory sample survey of the jute crop in 1937 under the technical guidance of
Mahalanobis.  After the field enquiry was over, Serious administrative difficulties arose
abont completing the statistical analysis of the material.  Owing to sharp differences of opi-
nion, there was also a danger of sampling being abandoned altogether.

At this stare Fisher's strong support was of great help. In a memorandom
submitted to Government m 1938, Fisher wrate -—

“In sociology and in the economic aspects of agriculture, the most obvious line
of progress now suggested is the development of the sampling method. This method is
capable, at very trifling expense, of ascertaining, with more than the necessary precision,
such facts as the actiwal yield in a district, or province, of any chosen agricultural crop.
Details of the technique required for Indian conditions must be worked out thoroughly
for a mere imitation of the English procedure might easily encounter spectal obstacles.

“An adequate sampling technique is cqually feasible and equally necessary in eco-
nomaic and sociological enquiries. This should, 1 believe, be developed at the Statistical
Institute which already has several such studies to its credit. The immediate danger here
is the undertaking of such surveys by persons having little acquaintance with modern sta-
tistical methods, or with the economic planning of such enquiries. Gross incom petence

here is not at all out of the question.”

The organization of statisticol studies was also under consideration by (overn.
ment at that time. In this matter also Fisher gave strong support to the Institute in his
memorandum to the Government of India :— - |

“In rogard to the future of statistical studies in India, at present it would seem that
everything depends on the future of the Statistical Institute. This holds a key position,
for the reason that India is rich in men capable of making a good showing on the basis of
a university education, but poorly off in respect of those having a thorough technical grasp
of what can in practice be done. Consequently, the mere creation of posts for statisticians
followed by filling them with applicants pOSSESSINg abundantly plausible oredentials,
would merely perpetuste an imitative adherence to the obsolete methods of the older toxt
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hooks, nnd would stand in the way of roal advances. Thore are, on the contrary, many
voung Indiang capabloof responding to  tho dual  digcipline of sound  mathemationl
training, followed by practical, responnsibly conducted research, in which sound judgment,
can bo wequired, and the real meaning of the mathematical studios brought 1o the surface,

“1 whould rogard the Institute as the training ground for candidates for future
appoinlmornts. IFor thin purpose it should in the meanwhile be frecly used as o contre
whore special problems ean be studied, cspecially in agriculture, publio health, and sompling
sUrveyH fl![* CCOTNGHITG and Hu{ti(}]ﬂgi{mi PUTPOHeH, Its mont diflicult, dHLy is to show that Hll.ﬂh
studies ean be carried out both objectively and with seientific precision; that is to say, with
i procision which is 1tsolf demonstrable, and 18 not o matter of opinion.

"t The value of such temporary training to those who experience it cannot be
over-estimated.  Tnon research atmosphere  they should become familine with the most,
cifective means of coping with common difficulties, and with "the ordinary fallacies and
misnpprehensions which bring ill.planned  projects to an envinble and coatly failure,  They
heeome aware of the strict tests by which statistical conclusions ¢an bo serutinized, and

come to regard conclusions which canuot pass such tests ns intellectually impertinent.”

INORBASING ACTIVITIES

The year 1938 was in many ways & turning point in the history of the Tustitute.
As already mentioned, up to 1931 the number of workers was only about 2 or 3. The
number had slowly increaned from about 8 in 1931.32 to 26 in 1937.38. By this time younger
workers were coming from all over India for advanced studies and research. Even more
wignilicant was the decision of the Indian Central Jute Committee and the Government of
Bengd to proceed with the sample survey of the jute orop which had started on a very small
senle in 1937, From T93R the scale of the exploratory worle was inereasod from year 1o year
which led to rapid developments in the Institute,  The statistical st#fl increased in strength
from H1 in 1938-30 to about 140 in 1941-42, the last year of the five-year jute saryey projeot.
The total budgot of the Institute, which was less than Ra. 4,000 in 1932.33, incrensed to
nearly one hundred and fifty thousand rupees in 1041.42.

Nince 1937 the sample survey of agricultural crops and a little later, large scale
ceonomice and social aurveya of all kinds became the most important field of activity of the
Institute. A survey of family budgets was condueted in 1938.39 and extensive work on
crop-cutting experiments (to estimato the yield per acre) was started in 1939 which is being
still continued. Jitendra Mohan Sen Gupta (“Shankar’), who has been associated with
the agricultural crop surveys from the very beginning and has been responsible for many
of the technical advances in this fleld, is continuing aotively his research activities.

| Some of the most valuable workers of the Inatitute j'ni_m,_sd at ahout this time, such
as, Sutynbrata Sen (1938), 8. Rajn Rao (1938), Mohanla) Ganguli {.]ﬂﬂﬂ)_, Nimai Ghosh (1840);
Pranay Kamar Chatterjoe (1940), and ﬂrﬂkﬂm'lru: Mahalanobis (1940); some had gone to
-work outside the Institute from time to time but all have come back and are now wt}l"king'
here.  Another group of workers had shared heavy responsibilities for many years but are
now working in other places: among them may be mentioned Dhirendra Mohan Ganguly
_.{1935).,_Ai,in.d'rﬂ.‘lmtl,l Haose (1838), Mrs. Chameli Bose (1030), BN, Ghosh (lilfiﬂ)@ P K. Bose
(1939), Anjl B;h&tﬁmh_ﬂyy;ﬂﬂm_j ﬁ_.'nd. N.'T. Mathew (1940),  Among others who ,_bn.{i worked
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in the Immmtﬂ for Hhﬂl‘tﬁl‘ pertods at thm tinte were P, V. buhhatmu (1036), G. M. Panchang

(1937}, K. 5 Banerjea (1D37), V. 3 Pendharkar (1938.39). Tarini FPrasad (thosh (1938),

B. N. l‘!ﬂtar {H’Ht}} and h Q. t heriyan, all of them are working in atunauml or associsted
 fields.

On the ni;vm[mt:atimml and administrative sidez, Rajen Ray, hhumsumlw Bose,
Haribhajan Chaudbury, Susanta Guha, Sarat Mitra, Prabhat Sinha, Dhiren Sarkar, Purna
Ghosh and Sukumar Hum had joined the Institute by about 1940 or 1941 ﬂ,nd ATO NOW

a part of the inner eore of old workers. |

Jibananda Saha jﬂuwd as a mmputer in 193'? but gmduallv took charge of the
library and has attracted some able associates like Biswajit Ray, bnrnb Chandra Banerjee
and Braja Kishore Sinha who is in charge of the phmugmphm section,

. Rnsmmu m:n Tmma

Fisher's visit tn 1937-38 had other tmportmt muaequenren Research in the cons.-
truction and analysis of balanced incomplete block designs was at that time in its early
stage. Personal contact with Fisher led R. C. Bose to take up the subject from the point
of view of advanced theory. With the application of the theory of Galois fields I3, C. Bose
obtained all the known solutions previously given by Fisher and Yates together with a
number of new solutions. This apened up a great deal of work on the design of experiments
under the leadership of R. €. Bose in which a number of young workers like K. Raghavan
Nair, K. Kishen and others participated. Since then the demgn of ﬂxpulmentq has conti-
nued to be an important field of research in the Imhlutﬁ | g

Harold Hotelling came to India as the Visiting Profmr in 19.39 40 and establmhed
personal contacts' between Institute workers, and statisticians in _t_l_w USA. Hotcll_mg_
gave strong support to the Institute and in a memorandum submitted to the Government
of India discussed tha problems of (1) training, (2) research, (3) advisory work, and
(4) statistical projects; and kt&tﬁd that “thﬂ Statasmca} Labnramrv had dzstmgmahed itself
in all the four types nf actavities.’ | | - :

TRAINING ScrOOL : 1939

Durmg the seven years frmn 1932 to 1939 more than 150 ﬂﬂwem had come to Calcutt»&
on dﬂputatmn from all over [ndia for short courses of training in statistical methods. The
demand for advanced training from other qualitied persons had also steadily :ncmm |
- and, in ﬂpzte of limited resources, the Institute started an nrgtmizmi course of matructmu
from July 1939. Since then these training classes have gradually developed into s pm- :
fexssional school the chief aim of which is to offeg facilities for professional training to persons
who have already taken their master's degree in mathematics, statistios or economics.
During the twenty vears, 1932-1951, about 1500 persons had rmﬂved training in one
- way or another in the Indian Statistical Institute. .

Through the efforts of the workers of the Iustitute a post- graduata dapwmant af |
_mm was established in the Calcutta University in 1941 in which full courses bewg:m
to be given leading to the master's degree in statistics. The first batch of students pa.md
themmuhtim for the Master's Degree in 1043 with C. R. Rao at the head of the list.
For about 5 years the Unwmﬂ.y department of statistics wl to be located in the Indisn
&mmm Imtnta lnd tshﬁ entire teaching work was done by jﬂiﬁt e:taﬂ wlu} worked

-_li} |



HISTORY AND ACTIVITIES

in both the University and the Institute. Purnendu Kumar Bose, Harikinkar Nandi,
Manindra Nath Ghosh, and other old workers of the I[nstitute are at present in charge of the

University department. Undergraduate classes lcading to the hopours B.Be. degree in
statistics was opened in 1944 in the Presidency College, Calcutia. Teaching in these classes

in the early vears uscd to be done by persons who were either whole-time or part-time
workers of the Institute. Anil Bhattacharyya and some other members of the college
statistical staff are also old workers of the Institute.

PrOFPESSIONAL EXAMINATIONS IN STATISTIOS

Another activity of the Institute is worth mentioning. A Committee was set
ap by the Council in 1935 to consider the question of initiating professional examinations
. statistics. This Committee was fortunate in securing the advice of many experienced
men from outside India such as A. C. Aitken (UKj, A. L. Bowley (UK), R. A. Fisher
(UK), Corrado Gim (Italy), J. O. Irwin (UK), Karl Pearson (CK), E. S. Pearson (UK),
John Wishart (UK} and Friedrich Zahn (Germany). On the recommendation of this
Committee a scheme of external examinations was started in 1938 for the award of
Certificates for Computers, Certificates for Ficld Investigators, and Diplomas for Statisti-
cians. The examinations are being held at present simultaneously in Calcutta, Delhi,
Bombay, Poona, Bangalore, Giridih, etc.

OPERATING CESTRES AT BARANAGORE AND Gmipix : 1942

Owing to the change in the war situation at the end of 1941 a new phase began in
the history of the Institute. The work so far was being done in the Presdency College,
Calcutta. Rarly in 1942 the Institute was advised to go out of Calcutta. One portion of
the laboratory was hurriedly moved to Mahalanobis's own house at*87 (now 204) Barrack-
pore Trunk Road. The library, original papers and rocords, a Jarge section of the laboratory,
the Institute’s training olasses, and the post-graduate department of the University were
shifted to QGiridih, a subdivisional town in Biliar about 200 miles from Calcutia. In this
way, operating branches came to be established at Baranagore and at Giridih.

After the completion in 1941-42 of the five-ycar project of the sample survey of the
jute crop, the Government of Bengal at first decided to discontinue the sample survey and
then, reversing their decision, asked Mahalanobis to conduct the survey on behalf of Govern-
ment. The Institute took over the whole project including the field branch from 1942-43
with an immediate increase in its scale of operations. After the Bengal famine of 1943
the sample survey was extended to cover tht paddy “crop from the winter season of 1943,
and a little later to cover the winter orops in Bengal.

The controveray between advocates of sample counts and of complete counts,
however, continued from year to year; and in 1945-46, a complete enumeration of all crops
was attempted in Bengal in addition to the sample survey with a view to comparing the
relative accuracy and efficioncy of the two methods. Although the results were conclu-
sively in favour of the sample survey (as tested by commercial estimates of the production
of jute made about one year after the crop seasonj, the sample survey of crops was ordered
to be discontinued by the Government of Bengal 3 or 4 times but the decision was reversed
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on oach occasion mainly due to the powerful support of Mr. H. 8. Suhraward y in his capacity
a8 Minister of Civil Supplies and later as Chiof Minister. Without his help the battle would
have been lost for the time being. However, the sample survey was ultimately nccepted
as the basis for official estimates in West Bengal in 1048, nearly 12 years after the first
pilot survey was started in 1937. From 1951-562, the West Bengal crop survey was taken
over by the State Bureau of Statistics which had been started in January 1045 by
P. C. Mahalanobis as Statistical Adviser and which itself is staffed by a large number of
old workers of the Institute.

SAMPLE SURVEYS AND OTHER ProJseors rroMm 1943

The Government of Bihar requested the Institute to organize a sample survey of
agricultural crops in Bihar and surveys were rapidly conducted in 1943-44 and 1944-45
with encouraging results. Sinheswar Prasad Sinha, a Bihar official, showed great organizing
ability in setting up the field branch; and N. T. Mathew, a young worker of the Institute,
established a large statistical office at Giridih which looked after the processing of the data
and analysis of results with great efficiency. The project was discontinued in 1045 owing
to the prevailing view in the Government of India at the time that the sample survey was
of no use and that a complete enumeration was indispensable.

From 1942 the volume of work increased rapidly, and the total number of workers
in the Institute increased from about 240 in 1042-43 to over 900 in 1945-46 and 1946-47.
The total budget increased from Rs. 2.50 lakhs in 1942-43 to nearly Rs. 13.5 lakhs in 1045-46
and 1946.147. In the partition of India about two-thirds of the old province of Bengal
went to Pakistan, and there was a considerable reduction in the scale of operations of the
crop survey.

Developments, however, were occurring in other directions. In 1939-40 and 1940-41
work had started on family budget enquiries and surveys of public opinion. An important
project on population data began in 1945. The tabulation programme of the 1941 Census
of Indis had been severoly curtailed as & measure of war economy. Fortunately, ot the
direction of M. W. M. Yeatts, Census Commissioner, a 29, sample of the individual census
slips had been preserved, and the Institute was asked by Government Lo reconstruct the
age and occupational tables on the basis of the 2%, Y-sample. This involved the transfer.
ring of information (originally recorded in a large number of different languages) to sbout
7 millions of punched cards and then tabulating the results.  As some sample slips had
been drawn in a wrong way and same sample slips were missing it became necessary to use
various special methods for estimation. Great credit is due to Debabrata Lahiri, a mathe-
matician, who had joined the Institute as a war refugec from Burma, for completing this
work satisfactorily in 1950. Since then, Lahiri has specialized in the design of sample
surveys and has made important contributions to sampling technique.

A survey of economic and social conditions in Bengal was conducted at the request
of the Government of Bengal in 1944 to sasess the effects of the severe famine which had
occurred in 1943, and supplied information of great significance which was published in a
special report.

Between 1944 and 1948 several new projects were also started on economic
aspects of road development, rural indebtedness in Bengal, economic and social conditions
of agricultural labour in Bengal, family budgets of middle class households, sample census of
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traffio across the Howrah bridge, a survey of displaced persons in Delhi etc. At the request
of the Government of Burma, the Institute alro helped in organizing a sample survey of
economic conditions in Rangoon in 1948-49.

A list of reports on sample surveys conducted by the Institute is given in Appendix
A, and a list of surveys in Appendix C. The Institute’s success in large scale sample
surveys was due entirely to the close co-operation of a very large group of workers. In
the Laboratory, R. C. Bose and 8. N. Roy were always ready to help not only with
mathematical but also with numerical calculations. On the applied side, Jitendra Mohan
Sen Gupta soon became the undisputed leader. Debabrata Lahiri specialized in the theory
of the design of sample surveys and made important contributions to the subject.
In the field branch, Nihar Chandra Chakravarti (a Government official whose part-time
services have been made available to the Institute for more than 15 years) showed excep-
tional powers of organization and great resourccfulness in overcoming difficulties. He was
ably assisted by Dhirendra Mohan Ganguli (who iorked in the Institute for necarly 8
years until 1949) and Pranay Kumar Chatterjee.

PostTwaAr DIFFICULTIES

The Institute passed through a period of uncertainty and of stress and stran from
the end of 1945 to 1950. The volume of work had increased very rapidly with the initiation
of the Bihar crop survey which had started as a five-year scheme in 1943. The number of
workers had increased from 240 in 1942-43 to 993 in 1944-45 and the budget from Rs. 2,49.884
to Rs. 12,11,328 which meant more than a four-fold increase in two years. The Bihar
scheme was, however, suddenly terminated in the second year as the view taken by Govern.
ment was that sample surveys of crops were not adequate. This called for all round

-

reduction of work,
Economic and political conditions in the country were getting worse and dif

v - i - - M . -
‘within the Institute were also increasing. At the end of 1945 a number of workers resivned
from the Institute and there was a short strike of one group of workers in 1944, Since

1946 Professor Mahalanobis became increasingly busy with work outside India. Two
voung workers, C. R. Rao and Ramkrishna Mukherjee, left in 1946 to accept research posts

in the University of Cambridge. R. C. Bose and S. N. Roy Jeft the Institute to accept
posts in the USA in 1949 and 1950 respectively.
The question of stabilization of the Institute had been taken up by the Govern.

ment of Tndia in 1937 but war broke out before any decision was reached and there was
Government made some definite proposals o TIHD

Hhoullies

not, much progress during the war.
which, however, were not considered entirely suitable by the Institute. There was SErIOus

difference of opinion on two basic issues. The Institute was opposed to the scparation of

research and training from large scale project work and also to excessive Goverument
control in its day to day administration.

At a critical period in its history Shn Chintamon Deshmukh apreed to hecome the
President of the Institute in 1945. He had been taking active interest in the work of the
[nstitute since 1939.and was also serving as a member of the Council for several years.
Since 1945 he has been quietly helping the Institute in solving its many difliculties.

It was also most fortunate for the Institute that Professor S. N. Bose undertook
the neavy responsibility of looking after the admimstrative work of the Institute during
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Mahalanobis's absenee wbroad in 1046 and 1047, It was a critical period to tide over which

would have been difficult without S. N. Bose's unsparing services.

('ONTACTS OUTSIDE INDIA

In spite of its many difficulties the Institute never lost its initiative. The
practice of inviting foreign scientists was revived with the second visit ot R, A, Fisher 1n
1045 which gave a fresh stimulus to research. In discussions with Government, isher
supported the Institute’'s stand on the use of sample surveys in agriculture and the need

of integration of research, training and project work,

It was due to the efforts of the Institute that Walter A. Shewhart (father of Statistical
Quality Control) came to India in 1947-48. A successful conference on SQC was arranged
in Caleutta under the joint auspices of the Institute and the Indian Standards Institution.
Shewhart's visit created great interest in SQC among both engineers and industrialists and
led to the establishment of the Indian Society of Quality Control in 1948.

H. Wold of Uppsala who came to the Institute as a visiting professor in 1949-50
held discussions and organised a co-operative research project work on the analysis of time
cerics. In 1950-51, Abraham Wald of the Columbia University came as visiting professor
but met with a tragic death in an air-crash on the 10th December 1950.

Tn the meantime, the work of the Institute was steadily gaining recognition outside
India : the award of the Weldon medal of the Oxford University to Mahalanobis in 1944
and his election as a Fellow of the Royal Society in 1945 were, in a sense, laurels won by
the Institute. In 1946 he was appointed a member of the Statistical Commission of the
United Nations. Since then he has been regularly going abroad, usually twice a year, to
attend various international scientific and statistical conferences. He served as the
Chairman of the United Nations Sub-Commission on Statistical Sampling from 1947
to 1951; and was elected Chairman of the U.N. Statistical Commission in 1954. The
Institute now maintains through him close contact with many of the statistical deve
lopments at the international level.

~ The scientific papers of R. C. Bose, S. N. Roy, C. R. Rao and others were winning
recognition abroad. R. C. Bose was invited to go to the Columbia University as a visiting
professor in 1947 and 8. N, Roy in 1948 as a recognition of their distinguished contributions
to mathematical statistics. They both returned to India, but Bose left the Institute mn
1940 and S. N. Roy in 1950 to take up posts of professors in the U.S.A. This was no doubt
a serious loss; yet the Institute is proud of having sent out its representatives to the other
side of the globe.

INTERNATIONAL STATISTICAL EDUCATION CENTRE : 1950

The Indian Statistical Institute actively collaborated with the International
Statistical Institute in establishing the In ternational Statistical Education Centre in Calcutta
under the sponsorship of the UNESCO in 1950. Professor K. B. Madhava worked hard
in organizing the work in the heginning and gave shape to the ISEC in its initial stage. The

-Government of India have been giving substantial financial support since 1952 and have
been also awarding a large number of scholarships under the Colombo Plan. The Research
and Training School of the Institute under the leadership of C. R. Rao and A. Mathai are
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in effective charge of the teachiny programme. The Pormanent Office of the International
Stﬂtiﬁtii‘ﬂl Institute at the [‘Iﬂ.j._'illt' 15 r{':!-epnngihl{: mn a j.!__EHE'I‘J.L] way for the admizsion of
students and also helps in securing teachers from outside India.  The United Nations and
tho Specialized Agencies (FAOQ, ILO, WHO, eto.), have been providing some teachers from

time to time.

At first there used to be two academie sessions of about five months each which,
however, was not convenient and from 1954 the period of study was increased to about
9 or 10 months (July to April) The eleventh session started in July 1957, Tt is gratifying
ta note that between 1950 and 1957 as many as 294 students have come to the ISEC fmn:m
17 countries, namely, Afghanistan. Burma, Cambodia, Ceylon, India, Indonesia. Iran, Iraq,
Japan, Malaya, Nepal, Pakistan, Philippines, Singapore, Syria, Thailand and Vietnam; some

special students also came from Egypt

W

INTERNATIONAL STATISTICAL CONFERENCES IN INDia @ 1951

The Institute acted as the host society for the 27th Session of the International
Qtatistical Institute and the International Statistical Conferences which opened in New
Delhi on the 5th December 1951 The Conference held a session in Calcutta from 16 to 18
December, the Institute’s own building providing the venue.

CLOSER CONNEXION WITH (GOVERNMENT

Conditions were becoming more favourable for the advancement of statisties
in India. Just before the general election of 1946 Shri Jawaharlal Nehru visited
Caleutta and stayed for a few days in Mahalanobis’s house in which tne Institute was
located at that time and thus canie to know the work of the Institute intimately.  He made
arrangements for a young scientist, Pitambar Pant. to come to the Institvte carly in 1946
to assist Mahalanobis as his scientific secretary. Some time later, Pant went to the U.S.A.
On his return to India in 1948 he joined the Central Service in New Delhi nnd since then

has been closely associated with the Institute.

In 1949 Mahalanobis began to work in New Delhi as Honorary Statistical Adviser
to the Cabinet, Government of India, and as Chairman of the Commuittee of Central Statis-
ticians. N. T. Mathew went from Calcutta to set up a small office of the Institute and also
to organize a Central Statistical Unit in New Delhi. Pant and Mathew, with the hLelp of
the Institute, prepared a valuable report on the organization of statistics at the centre
and in the states. Also, for nearly two vears the Institute staff with the help of Pitambar
Pant looked after the work of the Central Statistical Unit until the Central Statistical
Orpanization (CSO) was established in Fehrtiary 1851, Since then the SO and the

Institute have been working in ¢lose collaboration.
Tar NATioNAL IncomMeE CoMMITTEE @ 1944

The Government of India set up the National Income Committee m 194820 with
Profoscor P. €. Mahalinohis as Chairman and Professors D. R, Gadgil and V. K. R. V. Rano
as members,  Mani Mohan Mukherjee, an old worker of the Institute, who had gone abroad
for wdvaneed studies, came back to Indin in 1949 and started work on national inconie in the
Institnte Office in New Delhi. A little later he took charge of the National Income Unit in
the Ministry of Finance which also has been working in ¢lose association with the Institute.
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THE NATIONAL SAMPLE SURVEY @ 1050

On the praject sule the sivople survev of crops i Bengal, which had been started hy
the Instritute nu 1937 was handed over as a going concern to the Government of West Hu-nu;:l
i 1931, However, a vear carlier the Institute had heen called wpon by the ”varl”";“t
of India to takeupancven bicger project, Shri Chintamon Deshimnukh had come to New Delhi
at the end of 1949 as Financial Adviser to Government.  Prime Minsler Nehrua, after a is.-
cussion with Shrr Deshmukh and Professor Mahalanobis, desired that o continuing sample
survey should be started covering the whole country.  The National Income Committee,
which had been established by this time, also recommended that gaps in national statistics

be filled through sampling.

1n LOH) the Nillil}llﬂl SHHIIJII' HIIT’TE}-’ wiis E'Hl'ﬂl_lh.ﬁh{‘{l to L‘ﬂ“(‘t't t-ﬁmprehyngirﬂg il'lfﬂl‘-
mation relating to social, economic and demographic characteristics on a countrywide bhasjs
in the torm ot about two “rounds™ of survey every year covering both rural and urban areas.
This s reputed to be the biggest sample survey of its kind in the world today.

The [ostitute was asked by Government to take charee of the design of the survey
and the processing and analysis of data, The heavy task of orvanizing fell on J. M. Sen
Gupta, Debabrata Lahiri and Ramkrishna Mookerjee. In the first round the Gokhale
[nstitute of Politics and Economics of Poona actively collaborated in the work. In 1951
Satvabrata Sen came back from the United Nations totake charge of the section. InJanuary
1956 the work of the NSS was reorganized in two divizions, one for the operational wnri»:
under Mohanlal Ganguli and r\jit Das ('hlptﬂ: and the other {or pilnr studies and methodo-
logical researches under J. M. Sen Gupta, D. B. Lahiri and Nimai Ghosh with S. B. Sen
acting as consultant.  Since May 1957, the NSS is functioning under a committee cousisting
of N. C. Chakravarti, J. M. Sengupta, D. B. Lahiri, Nimai Ghosh, Mohanlal Ganguli, Ajit
Das Gupta and 3. Raja Rao (Secretary).

Twelve rounds of the NSS have so far been conducted as a result of which extensive
information has been made available on the economic conditions of the whole country. The
NSS collected much useful information for the Taxation Enquiry Commission, the Press
Commission, and the Minwstries of Rehabilitation, Labour and Commerce of the Government
of India;it has undertaken special studies on unemployment for the Planning Commission,
and an extensive survey of agricultural holdings in the eighth round. A number of reports
have been completed on houschold consumption, demographic conditions, unemployment
in urban and rural areas, couple fertility, manufacturing industries, small scale transport
operations ete.; awl alsoa technical paper on the sample design by D. B, Lahiri ; and a
valuable study of Faridabad (a new refugee town near Delhi) by Pitambar Pant.

RESEARCH AND TRAINING ScHOOL : 1952

After discussions extending over several years with the Department (and later,
the Ministry) of Education basic changes were made in the rules of the Institute in 1949
to convert it primarily into a research and training institution but owing to certain technical
difficulties, the rules were not brought into operation. Mainly through the efforts of the
President of the Institute, Shri Chintamon Deshmukh, further changes were made in the
rules to enable a separate Governing Body being cstablished, as had been desired by the
Education Ministry, to look after the work of the Rescarch and Training School and at the
same time the more comprehensive scope of activities of the Institute was retained under
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the control of its Council which was made responsible for the general co-ordination of the
work of the Institute as a whole.

The Research and Training School was stabilized with an initial recurring grant
of Rs. 4.5 lakhs from the Government of India from 1949-50. The administrative sponsor-
ship was transferred from the Ministry of Education to the Ministry of Finance in 19560,
and a Governing Body consisting of members elected by the Council of the Institute and
a number of representatives of the Government of India, the Reserve Bank of India, the
Federation of Indian Chambers of Commerce, Associated Chambers of Commerce, Inter-
University Board, the National Institute of Sciences and the Indian Economice Association,

was formed in 1952 to look after its affairs.

The departure of R. C. Bose and 3. N. Roy for USA naturally left the
research and Training School in a somewhat weak position. At this stage C. R. Rao. who
had resumed his work in the Institute on his return to India in 1948 took charge of the
School from 1950 and through wise leadership soon placed it on a sound foundation.  He
gradually gathered round him a group of young statisticians among whom may be men-
tioned Tarapada Chaudhuri, G. Kallianpur, A. Mathai, Debabrata Basu, Des Raj, Joga-
brata Roy, I. M. Chakravarti, Sujit Mitra, R. G. Laha and others who now form the core
of the research and training personnel on what may be called the theoretical side of
statistics. D. B. Lahiri and J. M, Sen Gupta have been working mostly on research and
training in sample surveys and statisticians engaged in applied work also carry on

researches in their own special subjects.

In the Research and Training School there is emphasis on theoretical studies based
on the foundatior of probability and the logic of statistical inference but attention is also
given to research in applied statistics and the application of statistical methods in Various
fields. A brief note on the main lines of research is given later ; and a list of papers
by the workers of the Institute is given in Appendix D.

The teaching programme of the School is being continually developed in the light
of experience and to suit changing needs. The training of officers deputed by Central
and Provincial (now State) Governments had started in 1932, In the earlier ycars truil'lix}g
was given more or less on an individual basis; but as the demand gradually increased the
Institute started giving organized courses of instruction from July 1939. At first the
duration of the course was one year. Although admissions werc restricted to advanced
students who had already taken their master’s degree, ugnally in mathematics or statistics,
it was found that one year was not adequate for professional traimng. The period of study
was increased to two years from July 1948 In 1954 a new scheme of three-year fraining
was introduced with possibility of exemption of one year for those who have already taken
the master’s degree in statistics. The teaching programme is arranged jointly by the
Institute and the CSO and all trainees work for a good part of the time in the CSO and other
Government statistical offices. A special feature 1s that candidates, who are selected
jointly by the Institute and the CSO with the help of special tests, are not required to pay
any fees but are awarded scholarships varying from Rs. 75 to Rs. 200 per month or even
“more depending on merit and experience.

The Institute has been providing for a long tim

puters and in-service training at various levels, Evening courses of lectures
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in 1950 for eandidates intending to appear at the Computers Certificate EKxamination and
in 1955 for candidates for the Diploma for Statisticians, in the Institute Office in Calcutta
city for groups of selected trainecs. The Institute has also continued to offer facilities
for training to officers on deputation Ifrom Government offices more or less on an
individual basis. Botween 1932 and 1957 more than about two thousand persons
have received training in the Institute in one form or other (exclusive of in-service
or apprenticeship training).

The different courses impartedd at present in the School are as follows: 1. Advanced
studies 2. Three-year Statistician s course, in collaboration with the Central Statistical
Organisation (CSO) 3. Short-term Statistician's courses, (Junior and Senior) 4. Ofhicer’s
Training course, jointly with the (SO 5. Individual Oflicers on deputation 6. Com-
puter's Training courses, ( Junior and Senior) 7. Training at the International Statis-
tical Education Centre { 2SEC ) 8. Short-duration Intensive courses on special subjects,
the subjectsin which courses have been given in the past being (a) Design of experi-
ments, (b) Operational research, (c¢) Industrial statistics and (d) Psychomeoetric methods
of personnel selection.

WoRKsHOP AND ErLEcTrRONIC COMPUTERS @ 1053

An associated non-proflit institution for the development of calculating machines
and scientific instruments had been established in 1943 with the approval of the Council
of the Institute and a small workshop was started which did some useful work in repairing
calculating machines during the war but which became somewhat inactive after the war
when imported machines again became available. In 1950, Samarendra Kumar Mitra, who
had gone abroad with a UNESCO Fellowship to study electronic computers, returned to India
and joined the Institute. The small workshop was reorganized and was gradually expanded
to undertake the repair and maintenance of desk calculating machines and < cher equipment.
An electronic laboratory was started a little later where a small electronic analogue com-
‘puter with some novel features was designed and constructed in 1953. An order was placed
for a digital computer HEC-2M in London in 1954. In the meantime arrangements were
made for the Institute to receive, through the United Nations, technical aid and equip-
ment for electronic computers. Mahalanobis and Mitra went to USSR in the summer of
1954 for personal discussions in this connexion; a number of Soviet experts, D. Y. Panov,
B. A. Ditkin and others came to the Institute in the same year; and S. K. Mitra and
D. S. Kamat went to the USSR for further technical discussions in 1935, It was finally
decided that USSR would send through UNTAA a large electronic computer URAL and
machine tools, instruments and equipment for a laboratory and workshop for the repair,
maintenance and development of electronic computers and precision instruments and
accessories. A good deal of Soviet equipment was received in 1956 and the workshop was
expanded and reorganized.

The Hollerith Electronic Computer, HEC-2M, was received in February, 1956.
The Machine was installed in an air-conditioned room and has been in operation from the
end of March, 1956. The Research and Training School of the Institute has many problems
- to be solved on the machine. Requests have been received and certain assignments have
been accepted from several scientific institutions in India for assistance in solving com-
_putatiﬂnu.l problems. Efforts are also being made to use this machine for certain classes
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of data-processing work of the Nationa! Sample Survey, A number of new workers have

joined  thas section and its activities are increasing in different directions. The mainten-
ance of punched machines of Russian Origin and development of new punched card
machines are notable lines of expansions. Schemes are also being got rcady for tho

atilization of the Soviet machine tools and equipment in a suitable way.

STATISTICAL QuaLrtry CoNTrOL : 1953

As early as 1935, the Institute had reccommended that the Government should take
appropriate measures to initiate Statistical Quality Control methods in Indian industries.
Dr. Walter A. Shewhart (the originator of Statistical Quality Control) came to India at the
vitation of the Institute in 1947-48, toured the country, held conferences and stimulated
interest among industrialists. The first all-India Conference on SQC was held in Calcutta
in January 1948 with Dr. Shewhart as Chairman.  In 1952-53 a jeam of SQC experts spon
soredd by the United Nations Technical Assistance Administration visited India and con-
ducted intensive training courses in SQC methods in different parts of India. The Institute
fanctioned as the host society and in collaboration with the Central Statistical Organization

made arrangements for these courses.

In 1953 an Advisory Committee for SQC was set up with Shri C. D. Deshmukh as
Chairman and Pitambar Pant as Secretary. Gradually three whole-time SQC Units were
established in Bombay, Bangalore and Calcutta. Dr. W. A. Shewhart visited India for
the second time in 1954-55: and the second SQC conference was held in Calcutta in January
1955 which gave an impetus to the movement. Since 1954 & number of experts such as
Mr. T. Hanada and Dr. G. Taguchi from Japan, Mr. D. J. Desmond from the UK,
Mr. A. L. Raich from the USA have come to help in this work. Protessor G. A. Barnard
of the UK came for a short visit in 1936 and Professor E. R. Ott of the USA in 1957, and
participated in technical conferences of SQC workers in India. Work in this sector is

making slow but steady progress.

NATIONAL PraxnNINg : 1954

In 1940, Jawaharlal Nehru asked Mahalanobis to prepare & statistical commentary
on the reports of the National Planning Committee, which had been set up by the Indian
National Congress a little earlier with Nehru as its Chairman, Pandit Nehru visited the
Institute in 1946 since when he has been taking a keen interest in its work. He asked
Mahalanobis to work as Honorary Statistical Adviser to the Cabinet, Government of India
in 1049, Since then the Institute has become more and more closely associated with the
work of the Central Statistical Organization (CSO)., the Planning Commission and other
Government agencies in New Delhi.  In accordance with a decision of the Government of
India of 1952 the Iustitute is functioning as the focal centre for professional traming
and rescarch and as a National Statistical and Computational Laboratory in India.

In 1953-54 an Operational Rescarch Unit (ORU) was established in the Institute to
undertake, on a small scale, technical work relating to planning. In September 1954 the
[nstitute was asked by the Planning Cominission to undertake jointly with the Central
Statistical Organization (Cabinet Secretariat) to study the possibility of solving the problem
of unemployment in 10 years and at the same time to increase national incomeo at a reasonably
rapid rate.
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On the 3rd November 1954, Prime Minister Nehru inaugurated in the Indian

Statistical Tnstitute studies relating to planning for national development. The Economic
Division of the Planning Commission and the Department of Economic Affairs (Ministry
of Finance) started to collaborate actively with the Institute and the CSO in this matter
from December 1054, On the basis of such four-agency co-operative studies, P. (1. Mahala-
nobis prepaved the Praft Plan-frame of 17 March 1955 which was accepted as the basis {or

the formulation of the Second Five Year Plan.

[n September 1935 1t was decided by Government that the technical and statistical
work on the Second Plan in the Institute should continue and greater attention should be
paid to perspective planning and more especially to statistical work in this connexion.
It was further agreed that in order to facilitate this work the operational rescarch unit (ORU)
in the Institute should continue on an expanded scale in close collaboration with the Central
Statistical Organization, the Ministry of Finance and the Planning Commission. In accord-
ance with the above decisions by Government, the staff for work on planning was expanded
and an economic wing was set up in the Institute in the last quarter of the financial year

1955-56.

Studies undertaken by ORU and Economic Wing of the Institute during 1956 and
1957, related to methodological aspects of annual and long range planning, growth maodels,
construction and utilization of input-output tables, production capacity, projection of
population, expenditure elasticity, transport problems. taxation and financing of the plan.
and a few other topies of similar type. Some of these studies were couducted under
directions of eminent visiting experts. The collaboraticn with the Planming Commnuission,
Central Statistical Organization (CSO) and the Economic Wing of the Ministry of Finance
was continued and a section of Institute workers worked directly for the Technical
Man-power Division of the Planning Commission to produce a number of interesting studies
on technical man-power. Assistance was given to Professor Kaldor when he, working on
behalf of the Institute, formulated his recommendations on direct taxation which partly
formed the basis of recent taxation proposals. The forms used for collecting information
on the projects included in the plan were devised in collaboration with the CSO.

The current work programme of the group at Calcutta includes studies on economic
growth and planning, inter-industry relations studies and estimation and assessment of
basic economic aggregates. Apart from this, work is proceeding on a ten-year decision
‘model and a study of long range planning in USSR, East Germany and other socialist coun-
tries. Recently, the group has taken up the responsibility of a course on Planning in the

Resgearch and Training School.

A series of working papers on Planning are being prepared in the Institute; a list
is given in Appendix B. Apart from this 8 number of technical notes have been prepared

and some technical notes and working papers are under preparation.

VISITING SCIENTISTS

Many distinguished foreign scientists have come out to India to work and lecture
in the Institute as visiting professors. The firat to come was Professor (now Sir) Ronald

“A. Fisher, who paid his maiden visit in 1938, repeating it in 1945, 1951, 1954 and on the
occasion of the Silver Jubilee in 1956. Other visitors have followed and except for an un-
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avoidable break during the second world war, a stream of distinguished foreign scientists,
statisticians as well as specialists in other fields of science, have responded to the invitation
of the Institute to come here and work as research workers and guest lecturers.  In recent
vears many of the visiting scientists have actively participated in the studies and discus-

sions on planning for national development.

The Institute has thus become a real international centre of research as well as a
forum for scholars and scientists from all over the world to work and hold discussions.
Mention may be made of a few amongst these distinguished visitors who came to work in
the Institute for an extended period of several weeks or months, such as, H. Hotelling (USA,
1039-40), W. A, Shewhart (USA, 1947-48, 1954-55), Herman O. Wold (Sweden, 1948-49),
Abraham Wald, (USA, 1950), William Hurwitz (USA, 1951), J. B. 5. Haldane (UK, 1951,
1054, 1956), Frank Yates (UK, 1951, 1953-54, 1956), Arthur Linder (Switzerland, 1951,
195G), M. Masuyama (Japan, 1951, 1952, 1953-54), T. Kitagaava (Japan, 1953, 1956),
H. Theil (Netherlands, 1952-53), J. Durbin (UK, 1953-54), Charles Bettellicim (France,
1053-54, 1954-55, 1955-56), Q. M. Hussain (Pakistan, 1954, 1955, 1956), Richard Goodwin
(UK, 1954-55), Ragnar Frisch (Norway, 1954-55), D. D. Degtyar, I. Y. Pisarev, D. Y.
Panov, V. A. Ditkin, M. I. Rubinstein, P. M. Moskvin (USSR, 1954.53), M. Zia-ud-din
(Pakistan, 1955, 1956), Oskar Lange (Poland, 1955,1956), Norbert Wiener (US4, 1955-56),
J. Tinbergen (Netherlands, 1956), J. K. Galbraith (USA, 1956), The Rt. Hon’ble John
Strachey, M.P. (UK, 1956), Nicholas Kaldor (UK, 1956), Paul Baran (USA, 1956), G. A.
Barnard (UK, 1956), Sir Robert Hall (UK, 1956), Morris Hansen (USA, 1956), J. §.
Neyman, S. S. Wilks, Russel L. Ackoff, (USA 1956-57) Teon H. Keyserling, Samuel
Alexander (1957) A. F. Zelinovsky (Deputy Chairman, Gosplan) and A. I. Polosukhin
N. N. Bogolyubov, A. I. Ezhov (USSR, 1956-57). Wang Szu Hua, Hwang Chien. To, Tai

Shinkuang (1956-37).

NEW RESEARCH UNITS

Biometric Unat :  This unit for research in biometry was started in April 1954
under the leadership of Dr. M. Masuyama of Japan. Dr. B. C. Das joined in 1955 and is
now in charge of the unit and is assisted by Shri Subodh Roy and others. Professor J. B. S.
Haldane and Mrs. Haldane (Dr. Helen Spurway) who worked in this unit for several months
in 1954 and 1956, have joined as members of the staff with effect from July 1957.

Psychometric Unit: Some work on group tests had been done in the Statistical
| Lahnratnry and the Institute in the early days. A separate unit for psychometric research
and service was established under the leadership of Dr! Ed. Harper, Jr., and is mainly con-
cerned with selection tests. Dr. Shibkumar Mitra and Dr. Rhea Das joined in 1955 and
are assisted by a number of other professional workers. |

Anthropometric Unit: A good deal of anthropometric studies had been carried
out, in the Statistical Laboratory and the Institute in the early days by Mahalanobis and
a little later by C. R. Rao but there was no provision for systematic work. In 1955-56 an
Anthropometric Unit was started with two anthropologists who had been trained by
Professor . N. Majumdar of the Lucknow University. This unit is m*igage%d in the
standardization and collection of measurements. | | |
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Ope rational Research Growp o In view of the usefulness of Operational Research
in India and the need for trammed personnel, the Institute organized in February 1957 a
seminar and a training course under the guidance of Dr. Russel Ackoff, Case Institute of
Technology, USA. Following this, an Operational Rescarch Group was formed in April
1957 with the objective of developing and promoting Operational Rescarch techniques’
This group consists of two trained technicians and a number of part-timne workers drawn

from different fields.

Demographic Section . Demographice studies are also proceeding in different direc.
tions, Two of the sentor statisticians in the National Sample Survey, D. B, Lahiri and
Ajit Das Gupta have made important contributions on different aspects of demography. A
separate section for demographic researches have also been orgamzed under the charge

of a younger worker, S. Janardan Poti.

Kalyanashree : A new unit called Kalyanashree was started in Calcutta on 28
Eebruary 1956 to study the economics of small scale household industries and handicrafts.
The Institute has provided accommodation, some equipment and staff for the statistical
and economic studies. The industrial work in the unit is organized on an entirely self-
supporting basis, current expenses being met from sales of production.

I'ndustrial Management Research Unit for Planning . The Council of the Institute
approved in March 1956 a scheme for the setting up of another special unit with head-
quarters at Bangalore to study the problems of industrial management in both the public
and private sectors. Three experienced engineers of senicr standing, Shri R. Natara)an,
Dr. Bhola D. Panth and Shri D. P. Basu are in charge of this unit.

TWENTY-FIFTH ANNIVERSARY : DECEMBER 1956

The Institute completed 25 years of its existence in December 1956 and celebrated
the twenty-fifth anniversary in a befitting manner. Many distinguished statisticians and
scientists including 46 guests from abroad participated in the anniversary celebrations.

Sri Chintaman D. Deshmukh, President of the Institute, inaugurated the celebra-
tions at a meeting held on December 17th in the Mango-grove, and also presided over the
Anniversary Meeting on December 22nd. Both the meetings were attended by the workers
and a large number of guests.

The Prime Minister Sri Jawahar Lal Nehru scnt the following message on this

oceasion :

“The Indian Statistical Institute has gained a reputation for itself not only in India
but in every country where statistics are studied. It has grown in recent years and has
performed important functions in connection with our planning work, Indeed, it 18 an
essential part now of our planning organisation, On the occasion of its Silver Jubilee, I
send it all my good wishes.”

The most important feature of the celebrations was a programme of about 60 lectures
and seminars by leadingstatisticians and economists from different parts of India and abroad,
spread over nearly three weeks. There was also a crowded programme of entertainments,
such as a musical soiree, staging of Bengali play, folk plays and cinema shows.
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THE PROBLEM OF AOCOMMODATION : 'THE INSTITUTE'S BUILDINGS

The need for increased accommodation made itself acutely felt with the rapid ex-
pansion of the Institute’s activities. A large part of the Institute had been located in I’ro.-
fessor Mahalanobis’s house at 204 Barrackpore Trunk Road since 1942, An adjoining plot
of land of about 3 acres at 203 Barrackpore Trunk Road was acquired in 1950 and a butlding
constructed thereon in 19561 which wasdedicated by Professor IR, A. Fisher in the same year,
In 1954 the Institute purchased a plot of 1.5 acres of land to the west of the Institute premises,
In the same year the Government of India placed at the disposal of the Institute a larger
plot of about 9 acres with some buildings at 202 Barrackpore Trunk Road inmediately to
the north of the main Institute building. An operating branch had been in existence at
Giridih (in Bihar, about 200 miles from Calcutta) since October 1941; and a 35 acre plot of
land (partly agricultural) was acquired there in 1952, Since 1937 the Institute has~ also beon
using rented accommodation in Caleutta, Baranagar and Giriri;h, A number of rooms
in the Presidency College, which the Institute had been ocenpying from the beginning,
were vacated at the end of 1953 and a new city office was opened at 9B Esplanade East,
Calcutta,

The main offices of the Institute are at present located on the Institute’s own land
at 203 Barrackpore Trunk Road in a seven-storeyed building covering 62,400 sq. ft. of floor
space. In addition about 30,000 sq.ft. of floor space is occupied by the Institute at 202 Bar-
rackpore Trunk Road, acquired by the Government of India for the Institute’s work. The
Institute also uses about 50,000 sq. ft. of space in other premises in Baranagar and Calcutta
alone. In Giridih the Institute acquired about 35 acres of land for location of an experi.

mental farm.

BRANCHES

From the very beginning the Institute adopted the policy of opening society-type
branches in different parts of India. The carliest branches to be organized were at Mysore,
Poona and Bombay which were all active from the very beginning. New branches were
_. established at Banaras in 1936-37, at Madras and Lahore in 1937-38, at Lucknow in 1939-40
and at Delhi in 1942. The chief work of these branches is to organize lectures and discussions
~on statistical subjects. Activities have fluctuated a great deal depending largely on the
: time and energy of the local members, especially of the local secretary. In recent years,
~ the Bombay branch has extended its activity by giving special courses of instructions in

~ statistical quality control and by undertaking socig-economic surveys of various kinds.
The Branches of the Institute aro serving a useful purpose in promoting interest in statistics

in different parts of India.

GMERHHEHT Assxsmﬁcﬁ

The Indian Statistical Institute started receiving granta frﬂm the Governmant uf
~India’in 1936. It is practically since then that the question of the stabilization of the
Institute has been under the consideration of the Central (Government. Many diﬂ'awnt
approsaches have been explored for this purpose durmg f.im la.at» twanty yma me timﬁ_ |
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(o time there were proposals from Government to take over the Institute, or to convert the
Institute into a primarily educational and research institution.  After several years of
nogotiations new rules were framed in 1950, at the desire of the Ministry of Kducation, in
which the teaching activities were made the main function of the Institute under the control
of a Governing Body with Government representatives. The new rules could not, however,
be brought into effect owing to certain technical difficulties; and in 1951 the provision for
the Governing Body was incorporated in the constitution in the form of regulations and the

Council retained its status as the general co-ordinating agency.

In 1952 the Cabinet of the Government of India decided that the Institute should
function as a focal centre for advanced studies and research in statistics in India; and since
then extensive programumes of professional training have been developed jointly by the
Institute and the Central Statistical Organization. In 1953 there was a proposal that the
Institute should be converted into a University under a Central Act, but it was felt that
there would be difficulties in preserving the operational and society-type activities within
the framework of a University. Since 1954 the Institute has been increasingly participating
in studies relating to planning for national development. It was agreed that the Institute
should retain its autonomous status but would be recognized by the Government of India

as an institution of national importance in some suitable wav, for example, by an Act of

the Parliament.
(‘ONCLUSION

The activities of the Institute are diverse : developments are still taking place in
many directions; but there is a unity in its purpose. The Institute has been endeavouring
for twenty-five years to promote national development through the patient collection and
analysis of statistical and technical information and their utilization for formulating policy

and administrative decisions in a scientific manner.

8 Whatever success the Institute has achieved has been due to the intellectual inte-
ority. the sense of responsibility. the spirit of team-work, and the initiative of the workers
of the Institute on the one hand and. on the other, the help it has received from its friends
and sympathisers.
avs encouraged

In administrative and organizational matters, the Institute has alw

initiative and endeavoured to reduce costs by improving efficiency and to utihize the savings

made in this way for offering incentives to workers, for promoting the welfare of workers,
and for making investments in hooks, equipment, land and buildings. The future success
of the Institute depends entirely on the devotion and the spirit of co-operation which 1ts

workers can continue to bring to the work of the Institute.
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RESEARCH PAPERS AND REPORTS

The results of extensive work by the Statistical Laboratory and the Indian Sta-
tistical Tnstitute on theoretical and applied statistics upto December 1957 are embodied in
over A3 rescarch papers, 65 reports based on large scale sample surveys and 85 working
papers on economic planning. A brief survey of some of the important contributions in

different ficlds of statistics 1s given below.

APPLIED RESEARCH

The Institute has a record of applied research of an extremely wide range  In the
carlier vears painstaking studies were made of meteorological problems and especially of
rainfall and flonds in Bengal, Bihar and Orissa.  Statistical methods led to manyv effective
remedial measures against floods and were also used to investigate the economic value of
irrigation projects.  Some of the basic calculations for the Hirakud and the Damodar

Valley P’rojects were made in the Institute.

Another field of early work was the analvsis of anthropometric measurcments of
the many castes and tribes of India as well as of Anglo-Indians (of mixed Indian and
British parentage). These studies led to the formulation of the D2-statistic (the Distance
Function) and opened a rich field for research in multivariate analysis. The analysis of race-
mixture in Bengal revealed some association between the hierarchy of social status and
resemblance in physical appearance as well as the influence of geographical contiquity.
The analysis of measurements in Uttar Pradesh led to a number of problems and also gave
some indications for future lines of investigation. Fresh data collected in Bengal m 1945
were recently analysed to throw some light on the racial composition of the Bengalees.

Some new statistical tools were introduced in this study. -

Considerable work was done in the carly davs on intelligence and educational
tests.  The earliest group tests in the medium of the Bengali language were constructed
and used in the Institute. Studies were made of the correlation between intellizence or
aptitude tosts and success in School Leaving Certificate and other examinations. Certain
studies were made on the Intelligence Quotient (IQ) and on standardization of tests. Statisti-
cal methods were also used in the analysis of psvehological measurements. for example,
the method of non-linear regression and analysis of variance was used for the study of the
differential limen in the diserimination of weight.  Since 1954 a special unit has been cstab-
lished in which systematic work is being done on selection tests and the application ot

1 -

statistical methods in paychology.

Statistical methods have been also used for the study of births and deaths. pubhic
health and mediecal statistics, blood pressure and nutrition experiments. Recently a separate
Biometrie Unit has been established which is proceeding with a variety of mvestigations.

A great deal of work was done for the application of statistical methods to agricul-
tural research.  The. topies covered a wide range and included field trialg, plant physiology,
bacterial counts, entomology and control of pests, animal nutrition, forestry, experiments
on urasslands. vernalization, estimating the vield of bark of cinchona plants ete. The
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[nstitite was ilso responsible tor the mtroduction and promotion of the Fisherian desiygns
and analvsis of varianee on a large scale in India.  Experiments designed to examine, new
methods of cultivation, use of manures and growth of fish in Paddy fields are now heing
conducted on the Iustitute farm at Giridih.

Much work has also been done trom the very beginning on various coonomie and
demographic problems.  Some ot the earhier studies related to bankimg, fluctuations n
prices, the relation between supply and price of agricultural crops like wheat and Jute, the
I‘ll].‘!(.‘f‘-HIr'_‘l‘fin_uf cxchange rate, index of business activity in India or the problem ot over-
population. There were also factual studies based on field investizations relating 1o rural
indebtedness, economic conditions of handloom weavers In Bengal, and family budgets of

working classes.

With the inauguration of studies relating to planning for national development
{954 a new pl'mse h{i'gﬂn 1m E{'.unnmf‘tt'it' wirk.,  The aim was ﬁt‘st- to dfﬂ;eln]l a congistent
conceptual frame for a planned cconomy under the prevailing social and political conditions
in India and to develop necessary analyvtic tools for solving problems of planning.  Secondly,
attention was given to a systematic analysis of factual information for the estimation of
technological parameters and ratios required for purposes of planning. The series of Workiny
Papers on Planning represent this latest phase of work.

A general idea has been ziven above of the maw lines of apphed papers. There
were also many publications dealing with miscellaneous problems.  Finally, a number of
statistical and mathematical tables were constructed in the Institute and published in the
form of papers.

SAMPLE SURVEYS

£

Some early sample surveys were carried out in 1935 and 1936. Systematic work
on agricultural crops began in 1937 which culminated in a survey of the jute crop covering
the whole provinee of (pre-partition) Bengal in 1941, This demonstrated the possibility if
using Lirge seale sample surveys to collect information on erops, qguickly and economically,
with sufficient accuracy for most practical purposes.  Two notable contributions were made
to the technique, namelv, the concepts of "pilot surveys’ and ‘interpenetrating stibsamples’.
The pilot survevs constitute an early example of sequential decision functions developed
recent vears by the late Abraham Wald, providing as it does a sequential method of progres.
sively improving the design of the survey utilizing the previous information on cost and
variance funetions. The interpenetrating net work of samples, used in the proper way,
makes it possihle to estimate non-sampling errors which seem to be inevitable in large scale
sample survevs amd usually are of a greater order of magnitude than sampling errors.
The first full length treatment of these concepts is contained in the memoir on large scale
sample surveys hy P (' Mahalanobis which appeared in 1944.

Besides agricultural surveys. several ad hov surveys on socio-economic factors relat-
ing to inidebtedness. unemployment, destitution, standard of living, consumption patterns
ete., were conducted between 1937 and 1949, The Tnstitute also undertook in 1941 a com-
prehensive survey to ascertain public preterence in radio broadcasting. A list of large scale
surveys (75 in number) conducted upto December 1958 i3 given in Appendix C,
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One important achievement may also be mentioned.  The preparation of many
hasie tables had been abandoned after the Population Census of 1941 and most of the
original census slips were destroyed with the exception of a two percent sample (called the
Y .sample which was preserved by the Census Commissioner, Mr. M. W. M. Yeatts. The

[natitnte constructed a series of census tables on the basis of the Y-sample.

By 1950 when the Plannimg Commission was established it was realised that serious
gaps existed in the information necessary for the preparation of the plan or the assessment
of its progress.  The Institute at this stage took a bold step in undertaking the responsibility
of organising & multi-purpose National Sample Survey on an all-India basis. Designed as
a continuing type of survey, information is collected, with the help of a whole-time field
organisation spread all over the country which works under Government control, to provide
periodie estimates of social and economic tactors affecting the national economy. The
mformation collected 1n the first twelve rounds upto November 1957 covered production,
consumption, land utilization. manufacturing industries, unemployment and demographic

data of many kinds,

ADVANCED PROBABILITY

A detailed study is made of the weak tﬂpﬂltmgy of the space of all regular signed
measures defined on a general topological space. These measures are considered as
elements of the dual of the Banach space of all bounded continuous functions defined on the
topological space. Results are then obtained which go beyond the classical results of Levy
and others, for example it is shown that the space of regular measures which are—smooth, is
metrizable when and only when the basic space is metrizable. and is then topologically
commplete when and only when the basic space is topologically complete. A definitive form

is given to the investigations of Alexandroff, Prohorov and others concerning convergence

and compactness of sets of measures. Structure theorems are obtained, which show that

under general conditions, these spaces of measures determine the basic space to within a
‘homeomorphism. Methods are also developed which (a) obtain the classical results of
- Gelfand, Kolmogoroff, Hewitt and others on function spaces and function rings and (b) give
cxplicit descriptions of the each compactification and Q-extension of an arbitary completely

regular Hansdorft space.

The result that two linear functions of a set of independent random variables can
be independent of one another only if each Of the components that are present in both

tunctions are normal was proved under certain assumptions. Various similar characteriza-

tions of the univariate and multivariate normal distributions, others stable distributions,
Gamma distribution ete., were given in terms of near or complete independence of various

saemple statistics.

It was proved that a statistic U can be independent of a complete sufticient statistic
7' if and only if U is information less (i.c., has a distribution free of the unknown parameters).
A large number of results useful in distribution theory and tests of hypotheses are immediate

- consequences of the above result.
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F,STIMATION

The theory of anbiased minimum variance estimation has been extensively studied
starting with the investigations on the least attainable variance., The lower limit to the
asvmptotic variance of a consistent estimate derived by Fisher (that is, the reciprocal of
information) is shown to hold good tor the exact variance of an unbiased estimate. This
was further generalised to obtam sharper inequalities to the minimum variance.  Later the
existence of a uniformly minimum variance estimate was examined and its applicability toa

Very limited class of distributions has been demonstrated.

An important result which is referred to in statistical litcrature as Rao-Blackwell
theorem which came out of thesc studies, namely, that a minimum variance estimate is
an explicit function of the sufficient statistic, found application in a variety of problems and,
in particular. in the general theory of decision functions when the loss function is convex.,

The results on large sample estimation obtained by the Institute workers have led
to a clarification of the methods of estimation by maximum likelihood and minimum chi-
square. Firstly the rigorous conditions under which a consistent estimate has Fisher's lower
bound to asymptotic variance have been worked out. Secondly it was shown in the
multinomial case that with probability tending to unity the supremum of the hkelihood
infimum of chi-square) is attained at the unique consistent root of the maximum likelihood

(of the minimum chi-square) equation.

LArRGE SAMPLE THEORY

Large sample tests of hypothesis, utilising efficient scores of the parameters and

their variance covariance matrix, were developed. These tests, though asymptotically
equivalent to Wald’s test (involving maximum likelihood estimates and their estimated

variance covariance matrix) or the Likelihood Ratio, distinguish themselves from the rest
in that they include the large class of frequency chi-square tests as particular cases.,
Frequeney chi-square tests, for composite hypothesis, which use the different of minimum
chi-squares (as in least square theory), were developed and rigorous demonstrations were
given for the limiting chi-square distribution of the suggested test criterion. Asymptotic
power funetions of the frequency chi-square tests were obtained. The goodness of fit chi-
square is shown to be stochastically smaller when deviations from simple sampling occurred,
which led to a plausible explanation of the predominance of small chi-square values in

Blood group surveys.
D=zsigN or EXPERIMENTS

Rescarches in design and analysis of experiments started in the Statistical Labo-

ratory as early as 1938. The theory of Galois fields was used to construct a large number
of new balanced incomplete block designs in addition to those already cnumerated by Fisher

and Yates. jFurtl_mr work led to a compact representation of all practically useful balanced
incomplete block designs. |

A new class of designs called partially balanced incomplete block designs, which
includes as special cases the balanced and quasi-factorial designs, was intmduped and the
problem of construction end analysis was studied in detail. Another important class of

28



HISTORY AND ACTIVITIES

designs called mntra und mnter group balanced designs was developed. A gencral method of
approach for recovering the intra and interblock information from the results of a general
mcomplete block design and the necessary tests of significance have been given.

Studies relating to factorial experiments started with a new representation of main
effects and mnteractions using the properties of an s-silled hyvper-gracco-latin square.  This
was exploited to get confounded arrangements.  Euler’'s oconjoctare rogardimy completely
orthogonalised lati squares when s is a prime or prime power was proved. The principle
of generalised Interaction first enunciated by Barnard for s = 2, was proved to hold good
also in the general case when s is a prime or prime power.  With the help of finite geometries
a complete enumeration was made of confounded designs when s is a prime or prime power.

Balanced confounded designs were defined and constructed for a Jarge number of usc-
ful asymmetrical factorial experiments. A new class of arrangements known as orthogonal
arvays is introduced and used in the construction of factorial designs with the maximum
number of factors for yiven block size and fractionally replicated designs with or without
confounding.

By employing an integral representation of the treatment combinations in a factorial
experiment and also of the contrasts for main effects and interactions, a method was deve-
loped by which all possible confounded designs could be simply obtained by mechanical
tabulation with punched card equipment. The analysis of factorial designs requiring the
computation of main effects and interactions is also made available through mechanical
tabulation,

MULTIVARIATE ANALYSIS

The problem of discrimination between statistical populations on the basis of multiple
measurements on ndividuals first came up in connection with anthropometric studies. A
measure ol divergence hetween two populations in respect of the mean values of multiple
characteristics was introduced and its properties studied in a number of papers. This
measure has come to be known as Mahalanobis’ D? or Distance Function. Since its use
was first demonstrated in the classification of 25 castes and tribes of the United Provinces

in 1946 the method has been applied in a variety of other ficlds with some success both in
India and abroad.

In the application of D2 one assumption is made that the groups under consideration
possibly differ in the mean values but not in the variances and cnvarianeﬁa To test this
}“"Pﬂthuals test criteria depending on the roots of a determinantal equation were introduced.
In a series of papers, distributions were nbta.med of individual roots and also of their symiue-
tric functions in the null and non-null hvpnthuaea for the general case of p variates.

A farther problem which arises in the use of D? and allied applications is the choice
of charactors, their number and nature. The question to be asked is whether some assigned
characters show any discrimination between the groups independently of a basic panel of
characters already selected. It is to be recognized that these assigned characters may be
important by themselves for purposes of discrimination but, in conjunetion with a basic
Panel, may not contribute any additional distance. This is important if a stable classifica-
tion of a g“’ﬂn number of groups is to be obtained, There must he a limit beyond which the
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rest of the L'-l“l.l‘ﬂiftt‘l“ﬁ do not vontribute to the distance function. 'This hud been stated
i an axtomatic manner by Mahalanobis @ an empirical test has been made available for

this purpose.

Following Fisher's work on the diseriminant function, methods of classification
when more than two groups are involved have been developed. General problems of lassi.
fication and selection have been considered in & number of papers. The concept of size
and shape fﬂ.ﬂtt}l‘h was extended to conatruet new functions of observed ulmra.utarmm,g
which are found to be useful in problems of classification. |

To facilitate the nse of the test criterion of the likelihood-ratio in many problems
ot multivariate mmi}':sis, i powerful approximation requiring the use of available statistical
tables enly. was obtained. Techniques appropriate for the treatment of multiply classified
 data with unequai numbers in cells and for missing observations in multivariate analysis of
variance have heen deviloped  recently.
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Appendix A
LIST OF REPORTS ON LARGE SCALE SAMPLE SURVEYS

SrupY OF CONSUMER PREFERENCE IN CaLcurra. By P. C. Mahalanobis. (Report
submitted to D. J. Keymar and Co., in 1935).

PRELIMINARY REPORT OF THE SURVEY OF HANDLOOM WEAVING INDUSTRY TN
BexGgAL CONDUCTED UNDER THE TECHNICAL GUIDANCE OoF P. C. MAHALANOBIS.
By N. C. Chakravarti. (Government of Bengal, 1937).

SrATISTICAL REPORT ON THE EXPERIMENTAL Crop CENsvs, 1937. By P C
Mahalanobis. (Indian Central Jute Commiltee, 1938).

FirsT REPORT ON THE CROP CENsus ofF 1938. By P. C. Mahalanobis. (I ndua
Clentral Jute Commattee, 1939).

“ENERAL REPORT ON THE ENQUIRY INTO THE PREVALENOE OF DRINKING TEA AMOXNG
MinDLE CLASS INDIAN FAMILIES IN CaLcurta, 1939, By P. C. Mahalanobis.  (Teq
Market Expansion Board).

PROGRESS REPORT OF THE JUTE CENSUs SCHEME FOrR 1939. By P. C. Mahalanobis.
(Indian Central Jute Commatiee).

REPORT ON THE SAMPLE CENSUs oF JuTe 1IN 1938, By P. . Mahalanohs.
(Indian Central Jute Commillee).

Syatiorical, NOTE ON CROP-CUTTING EXPERIMENTS ON PADDY 1N MYMENSINGIL
By P. C. Mahalanobis. (Submitted o the Government of Bengal. May 1940}

STATISTICAL REPORT ON CROP-CUTTING EXPERIMENTS oN JyTk 1940, DBy P
Mahalanobis. (Indian Central Jute Commatlec).

PRELIMINARY PFEPORTS ON THE SAMPLE CENSUS OF THE AREA UXNDER JUTE.
By P. C. Mahalanobis. (Indian Central Jute Committee, August 1940).

REFPORT ON THE SAMPLE CENSUS OF THE AREA UNDER JUTE IN BExGAL 1x 1040,
By P. C. Mahalanobis. (Indian Central Jute Committee, November 1940).

A NOTE ON THE EXPENDITURE ON TEA AMONG WORKING-OLASS FAMILIES IN HOWRAH
AND KANKINARA. By P. C. Mahalanobis. (Submitted to the Tea Market Expan-
sion Board, Ootober 1940).

REPORT ON THE ENQUIRY INTO PREVALANCE OF DRINKING TEA IN Nacrur. By P. C.
Mahalanobis. (Submitted to the Tea Market Expansion Board, March 1941).

PRELIMINARY STATISTIOAL REPORT oN THE REGIONAL SURVEY OF BORER PESTS OF
 SuaARCANE. By P. C. Mahalanobis. (Submitted to the Imperial Couneil of Agri-
cultural Research, June 1941). | -

A ﬁm'aTrﬁTIGA-L REPORT OX THE RUPEE CEXNSUS. B_v. P. C. Mahalanobis. (Published
.H;:}m fﬁmﬂ on Currency and Finance, 1040-41, by Reserve Bank of India, June
141, 49.55). s S s s e

NTATINTICAT. REPORT OK CROP-CUTTING EXPERIMENTS ON JUTE I¥ BERGAL, 1940. By
' . Mahalanobis. (Indian Central Jute Commitiee, June 1941). P

REPORTS ON PROGRAMME PREFERENCE AND BROADCAST RBEACTION, CaLcvrTa, By
P (. Mahalanobia. (Submitted to the Government of India, July 1041).
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33.
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REPORT ON THE SAMPLING TECHNIQUE FOR FOREOASTING THE BLOCK YTELD OF CINCHONA
Prants : Rxpermaents SeEriEs B. By P. C. Mahalanobis. (Submitted to the

(lovernment of Bengal, October 1941).

({ENERAT, REPORT ON THE SAMPLE CENSUS OF THE AREA UNDER JUTE IN BeExgar, 1941.
Bv P. C. Mahalanobis. (/ndwan Central Jute Commattee, 1941).

FayiLy BUDGET ENQUIRIES OF LABOURERS, JAGADDAL. DBy P C. Mahalanobis.
(Board of Economic Enquiry, Bengal, January 1942).

REPORT ON THE PRECISION OF FAMILY BUDGET ENQUIRY AT JAGADDAL, AUGUST 1942,
By P. C. Mahalanobis. (Bengal Board of Economic Enquiry).

PRELIMINARY REPORT ON BurDWAN-HoOGHLY-HOWRAH CROP-CUTTING SURVEY.
By P. (. Mahalanobis. (Submitted to the Government of Bengal, 1942).

PRELIMINARY REPORT ON THE SAMPLE CENSUS OF THE AREA UNDER JUTE IN BENGAL,
1942. By P. C. Mahalanobis. (Submitted to the Government of Bengal).

PRELIMINARY REPORT ON THE SAMPLE CENSUS OF THE AREA UNDER AUS PADDY IN
BENaaL, 1942, By P. C. Mahalanobis. (Submitted to the Government of Bengal).

PRELIMINARY REPORT ON THE CROP-CUTTING EXPERIMENT oN JUTE 1941. By P. C.
Mahalanobis. (Submitted to the Government of Bengal).

REPORT ON THE SURVEY OF BorER PEsTs oN SUGARCANE, Parts 1-9. By P. C
Mahalanobis. (Submitted to Imperial Council of Agricultural Research).

PRELIMINARY REPORT ON THE SAMPLE CENSUS OF THE AREA UNDER AMAN PADDY IN
BENGAL, 1943. By P. C. Mahalanobis. (Submitted to the Government of Bengal).

Finar, REPORT ON THE SAMPLE CENSUS OF THE AREA UNDER JUTE AND AUS PADDY
in Bevean, 1943, By P. C. Mahalanobis. (Submitted to the Government of

Bengal).

REPORT ON THE Binar Crop SURVEY : RaBi SEasoN 1943-44. By P. C. Mahalanobis.
Sankhyd, 7(1), 1945, 29-106.

TrAFFIC 0ENSUS ON NEw Howran Bripge. By P. C. Mahalanobis. (Report submitted
to the Government of India, November 1948).

ANTRROPOMETRIC SURVEY OF THE UNTTED ProviNcEs, 1941. By P. C. Mahalanobis,
D. N. Mazumdar and (. R. Rao. (Published in Sankhyd, 9, 90).

REPORT ON THE SURVEY OF REFUGEE PorrratioN 1N WEST BENcAL, 1948, By N. C,
Chakravartti (submitied to the Government of India, 1949).

AGE TABLES BASED ON THE Y-SaMPLE. By P. C. Mahalanobis. (Submitted to the
Government of India, 1950).

MEANS OF LIVELIHOOD AND INDUSTRIES TABLER BASED ON THE Y-samrrx. By P. C.
Mahalanobis. (Submitted to, the Geyernment of India, 1950-51).

SvrvEY or Ruran INDEBTEDNESs. By P. C. Mahalanobis. (Report submitted to
the Government of West Bengal, April 1950).

SurvEY oF Ecoxodic CONDITION OF AGRICULTURAL LaBour. By P. C. Mahalanobis.
(Report submitted to the Government of West Bengal, December 1950).

Tug NaTional SAMpLE SURVEY., GENERAL REporT No. 1 oN THE FmrsT ROUND,
Ocropxr 1950-Marcon 1951. By P. C. Mahalanobis. (Government of India, pub-
lished in December 1952)

38, REPORT OF A SAMPLE SURVEY OF REFUOEE HOUSEHOLDS SETTLED IN REHABILITATION

coroNTES IN WEST BEnoaL, DEcEMBER 1951, By S. B. Sen. (Submitted to the
Fact-Finding Committee in February 1953). e
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30. THE NATIONAL SAMPLE SURVEY. RerorT No. 2. TaABLES WITH NOTES ON THE
SgooND ROUND, APRU~JUNE 1951. (Submitted to the Government of India 1n

August 1953 and published in December 1953).

40. Tur NaTioNaL SAMPLE SURVEY. REPORT No. 3. TABLES WITH NOTES OK THE THIRD
RousD, AvGuUsT-NOVEMBER, 1951. (Submitted to the Government of India In

August 1953 and published in March 1954).

41, NaTioNaL SampLE SURVEY. REePORT No. 4. SURVEY OF PERSONS IN THE ‘LIVE-
REGISTER’ OF DELHI EMPLOYMENT EXCHANGE, SEPTEMBER 1953. By Pitambar
Pant. (Submitted to the Government of India in December 1953 and published

in March 1954).

49, SAMPLE SURVEY OF DISPLACED PERSONS IN THE URBAN AREAS OF BOMBAY STATE,
JuLY-SEpTEMBER 1953. By S. B. Sen  (Submitted to the Ministry of Rehabilita-

tion in February 1954).

43. THE NATIONAL SAMPLE SURVEY. REPORT No. 5. TECHNICAL PAPER ON SOME ASPECTS
OF THE DEVELOPMENT OF THE SAMPLE DESIGN. By D. B. Lahiri. (Submitted to the

Government of India. Published in March 1954). ,

44 THE NATIONAL SAMPLE SURVEY. REPORT No. 6. SURVEY OF FARIDABAD TOWNSHIP,
MARCH-APRIL 1954. By P. Pant with a foreword by P. C. Mah alanobis. (Submitted

to the Government of India. Published in December 1954).

45, Tug NATIONAL SaMPLE SurVEY. REPORT No. 7. COUPLE FERTILITY. By A. Das-
gupta, R. K. Som, M. Majumdar and S. N. Mitra. With a foreword by P. C.
Mahalanobis. (Submitted to the Government of India. Published in December

1955).
46. THE NATIONAL SaMpPLE SUrRVEY. REPORT No. 8. REPORT ON PRELIMINARY SURVEY

OF URBAN UNEMPLOYMENT, SEPTEMBER 1953. With a foreword by P. C. Mahalanobis.
(Submitted to the Government of India. Published in March 1956).

47. THE NATIONAL SaMPLE SurvEY. REPORT No. 9. LAND HOLDING. (Provisional
report submitted to the Government.of India).

a——

48 TuHE NATIONAL SAMPLE Survey. REPORT No. 10. REPORT ON SAMPLE SURVEY OF
MANUFACTURING INDUSTRIES, 1949 AND 1950. (Provisional Teport submitted to
the Government of India).

49, THE NATIONAL SAMPLE SurvEY. REPORT No. 11. CALCUTTA EMPLOYMENT SURVEY.
(Provisional report submitted to the Government of India).

50. THE NATIONAL SaMPLE SurvEY. REPORT No. 12. REPORT ON SAMPLE SURVEY OF
MANUFACTURING INDUSTRIES, 1952. (Provisional report submitted to the Govern-
ment of India).

5. THE NATIONAL SaMPLE Survey. REeprorT No. 13. TABLES WITH NOTES ON THE
FourTH ROUND, APRIL-SEPTEMBER 1952, Vous. 1 & 2. (Provisional report submitted
to the Government of India).

52. THE NATIONAL SAmPLE SurVEY. REPOoRT No. L4. SOME CHARACTERISTICS OF TIHE
ECONOMICALLY ACTIVE POPULATION. (Provisional report submitted to the Govern-
ment of India).

H3. THE NATIONAL SaAMPLE SURVEY. REePorT NoO. 15. REPORT ON SAMPLE SURVEY
OF EMPLOYMENT AND UNEMPLOYMENT, MAY-NOVEMBER 1355, (Provisional report

submitted to the Government of India).

4. THE NaTioNaL SaMpLE Survey. ReporT No. 16, A TECHNICAL NOTE OX AGE
GROUPING. (Provisional report submitted to the Government of India).

55. TuE NATIONAL SaMpLE Survey. REport No. 17. REPORT ON SMALL SCALE
TRANSPORT OPERATION, SEVENTH ROUND, OCTOBER 1953-Maron 1854 (Provisional
report submitted to the Government of India).
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56.

57.

58.

69.

60.

61.

62.

63.

Tie NATIONAL SAMPLE SURVEY. REPORT No., 18, BoMBAY REFUGFE SURVEY.
(Provisional report su bmitted to the Government of India).

Tre NATIONAL SaMpre SUrvEY. RErort No. 19, PATTERN CONSUMER EXPENDITURE
SECcOND TO SEVENTH RoOUND, APRIL 1965 1-Mancu 1954, (Provisional Report sub-

mitted to the Government of India),

THE NATIONAL SAMPLE SURVEY. REPORT No. 20. REPORT ON SMALL SCALE Maxvu-
racTURING (HousenoLD ENTERPRISE), OcTOBER 1953-Marou 1954 (Provisional
Roport submitted to the Government of India).

Tug NATIONAL SaMPLE SURVEY. REPORT No. 21. REPORT ON SMALL MANUFACTUR-
o EstaBLisEMENTS, NINTH RounNp, May-NoveEMBER 1955, (Provisional Report
submitted to the Government of India).

Tug NATIONAL SaMPLE SUrVEY. REPORT No. 22. NOTES ON INVESTIGATORS TIME
Recorps, Bieuti Rounp, Jury 1954-ApriL 1955. (Provisional Report submitted

to the Government of India).

TuE NATIONAL SAMPLE SuRVEY. REPORT No. 23. REPORT ON SAMPLE SURVEYS OF
MANUFACTURING INDUSTRIES 1052, Aprir 1957 (Provisional Report submitted

to the Government of India).

THE NATIONAL SAMPLE SURVEY. REPORT No. 24. SomME Basic INFORMATION ABOUT
SAMPLE ViLraces, NixTH Rounp, Mavy-NovEmBErR 1955. (Provisional R:port
submitted to the Government of India).

THE NATIONAL SAMPLE SURVEY. REPORT No. 25. TABLES wWrTH NOTEs oN THE LAND
UTiLIzATION SURVEY AxD Crop-CorrTiNg EXPERIMENTS, NINTH RouNDp, DECEMBER
1955-May 1956. (Provisional Report submitted to the Government of India),

THE NATIONAL SAMPLE SURVEY. REPORT No. 26. REPORT 0N SAMPLE SURVEY OF
MaNuracTURING INDUsTRIES 1953, May 1957. (Provisional Report submitted

to the Government of India).

THE NATIONAL SAMPLE SURVEY. REPORT No. 27. VILLAGE STATISTIOS, THIRD ROUND,
AUG:UST—-JOVEMBER 1951. (Provisional Report submitted to the Government of
India).
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Appendix B
WORKING PAPERS
(@) Economic Planminy

VaaLanouts, P. C.: Note on studies relating to planning for national development
 how being conducted at the Indian Statistical Institute in collaboration with the

Central Statistical Organisation. (9 November 1954)

BerreLueiM Ci. ;. Scheme of a model of reasoning for the elaboration of the 2nd
F Y P of India. (9 November 1954)

RaaNAR - Planning for economic development in India: A memorandum on

(he broad macro-economic aspects of the problem. (26 November 1954)

Roy. .J., CHAKRAVARTY, L M. and Lana, R. G.: A study of concentration curves as
description of consumption pattern. (26 November 1954)

FriscH. RAoNAR ¢ A short memorandum on a technique for elaborating the new F.Y . P.
for India. (11 December 1954)

RerreLuEmM, CH.: Notes on the economic policy. (15 December 1954)
Durra, Uma: A preliminary study of inter-industry relations in India. (16 December
1954)

Roy. J. and Lama, R. G.: Preliminary estimates of relative increase in consumer
demand in rural and urban India. (18 December 1954)

Das Goupra, Anrr and  MaJumpar, M.: India 1951-2001 popnlation projections.
(23 December 1954) "

BerTerLuEemM, CH.: Investment allocation and increase in  national income.
(24 December 1954) '

FriscH, RAGNAR: General remarks on the programming matrix. (25 December 1954)
Rupra, A.: Balance relations involved in the Bettelheim model. (29 December 1354)

FriscH, RAGNAR: A basic instrument in the planning work-—the technical description
sheet. (29 December 1954)

o et Investment, consumption and employment under a balanced expansion.
(16 January 1955)

- : The programming chart with a preliminary draft of a nomenclature of pro-
duction sectors. (20 January 1955)

BerreLneiM, CH. : Observations on the social conditions necessary for a rapid and
planued economic development. (21 January 1955)

CnowpHury, T. and Goopwin. R. M. . Transactions matrices for the Indian Union
1950-51. (21 January 19565)

OsTrRovitianoy, K. V.. Scientific principles of planning the national economy of the
USSR, (22 January 1955)

BHATTACHARYA, SITANGSHU : A note on the concentration of production and labour in
some seleeted industries and its consequences. (22 January 19565)
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31.

36.

37

38.
39.

41.
42,

43.

Frison, RagNyar: The mothodology of planning in an under-developed country.
(23 January 1953)

Rao, V. K. R. V.: Second Plan: Aims and philosophy. (27 January 1955)

FriscH, RaaNAR : A sequence of calculations for determining an optimal plan-frame
by means of linear programming. (4 February 1955)

Some preliminary results on experimental plan-frame no. 1. (15 February

- — i .

1955)

SEN Gupra, PrRaASUN © The concepts of employment in India and their measurement.
(16 February 1955)

CuHaxrAVARTY, A. K. and SeEN cupra, S. S.: On a method of grouping industries by
similarity of outlay structures. (26 February 1955)

FriscH, RaaNAR : The compact form of the (Gaussian algorithm for solving linear
equations and inverting matrices 1n the general case where the original matrix need

not be symmetrical. (26 February 1955)

GaNguLy, A.: Consumption patterns in different occupation groups. (1 March 1955)

LAaNGE, OsgAR : Some data on the economic development of Poland. (4 March 1955)

SargAR, B. N.: Labour force from census data. (5 March 1955)

GozuLov, A. I. : Some balances of national economy (extracts from A. I. Gozulov,
Economic Statistics, part VIL, p. 480-526). Compiled by Oskar Lange. (8 March
1955)

CeAERAVARTY, N. C.: A plan for iand reform (for consolidation of holdiugs and
purchases). (10 March 1955)

CrARRAVARTY, A. K. and SEN Gupra, 8. S.: Planning and the problem of aggrega-
tion. (11 March 1955)

Laxge, Osgar: Agrarian reform in Poland. (11 March 1955)

FriscH, RAGNAR : Experimental plan frame-no. 1 : Structure of the set-up and
numerical results. (12 March 1955)

RusiNsTEDN, M. I.: The history of the electrification plan of the Soviet Russia.
(12 May 1965)

Pisarev, I, Y.: Balance method in the Soviet socio-economic statistics. (18 May
1955)

LANGgE, OSEAR: Some problems concerning economic planning in under-developed
countries. (21 May 1965)

Fundamentals of economic planning. (21 May 1955)

Moskviy, P. M.: Basio problems of the statistics of the national income in the
U.S.8.R. (23 May 1955)

Prsarev, I. Y.: GStatistics and planning. (16 June 1955)
Moskvin, P. M.: Balance of the national economy, (23 June 1955)

Psarev, I. Y.: The most important categories, concepts and definitions of the
Soviet State Statistics of population and industry, based on Dictionary-Reference
Book of Social Economic Statistics of the Central Statistical Department.

(28 June 1965)
Divisia, F.: Technical coefficients (consumption units physical), France 1949,
(30 June 19565) |t fhg
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61.
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63.

64,

65,

66.
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69,
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LopeL, E. and Das, P.: Productive capacity of large scale industries in India.
(16 August 1956)

MusHERJEE, M. and Durta, UMA : A note on the ratio of increment of national
income to investment. (31 August 1955)

MukHERJEE, M. : Value of material production in India (1948-49). (10 September
1955)

: On the shift of employment from capital intensive production processes.
(20 September 1955)

SEx Gupra, S. S. and Bosg, DEB KuMar : A study in maximalization of employment.
(30 September 1955)

MUKHERJEE, M. and DuTTa, Uma : An attempt at estimating parameters of a simple
model of economic growth. (1 November 1955)

BerreuHEM, CH.: Foreign trade and planning for national economic development.
(24 January 1556)

Rupra, A.: A scheme of caleulations for an annual plan.” (30 January 1956)
BerTELHEIM, CH. :  Planned economic growth and foreign trade. (1 February 1956)
GoPALAKRISHNAN, P. K.: Financing the Second Five Year Plan. (7 February 1956)

BaraN, P. A.: The concept of the economic surplus. (28 February 1956)

Narsu, A. V.: Introduction to a study of industrial, non-industrial and financial
groupings in India (Calcutta region). (29 February 1956) -

LLANGE, OSRAR : Some observations on input-output analysis. (23 March 1956)

Roy, Anr and BANErJEE, NRPEN : Monopolies and concentration of economic
power—part I. (24 April 1956)

UrapnYanA, P. K.: Measurement of the density of Railway Passenger Traffic.
(28 May 1956)

SENauPTa, S. S.: Rates of utilization in selected manufacturing industries.
(18 June 1956)

NArasiMuAM, G. V. L.: A note on the utility of Cobb-Douglas type of production

~ function for Indian manufacturing industries. (28 June 1956)

Roy, Asrr: Indian labour during First Five Year Plan. (2 July 1956)

BerreLnem, CH.: The technological choices and the aim of economic planning.
(9 July 1956)

CHATTERJEE, N. K.: Shipping and foreign exchange. (12 July 1956)

SARMA . I R. K.: Relation between investment and production of cement and
steel In some sclected countries. (14 July 1956)

CHATTERIEE, N. K.: Non-essential imports and foreign exchange. (15 July 1956)

SEN Gupra, S. 8., CHAKRAVARTI, A. K. and AcarwaL, V. K. : A note on forecasting
net product of 1953.54. (17 July 1956)

SEN GUpra, S. S.: A model for periodic planning. (20 July 1956)

BerTELuEM, CH.: Basic data needed for solving the problems of investment alloca-
" tion and of technological choices. (21 July 1956)

The allocation of investments., (23 July 1956)
~——~: The problems of technological choices. (26 July 1956)
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71.
73.
73.
74,

79.

80,

81.

86.
87.
88.
89.

90.

Baran, P. A.: Reflections

BerreLueiM CH. ;. Mmployment probloms and economic growth, (27 July 1956)
————:  Modernization and rationalization investments, (28 July 1956)

——— 1 Some basic long-term planning problems: general conclusions. (30 July 1956)

Nagvi, K. A.: The problems of the elaboration of the provisional project of a long-
term plan of India. (31 July 1966)

 The methodology of the elaboration of the provisional project of a
long-term plan of India. (1 August 1956)

- . The problems in the choice of techniques during the fifteen year plan
(1956-57-1970-71 of India). (2 August 1966)

CHAKRAVARTY, A. K.: On factors of production of coal. (4 August 1956)

NarasimaaM, G, V. L.: Estimates of material production in India from 1949.50
to 1952-53. (4 August 1956)

Sarma, I. R. K.: Relation between national income and production of some selec
ed industries. (6 August 1956)

JOINT PAPER : Annual plan for 1957-58: A Draft outline. (9 August 1956)

TaLwar, T. R.: Commodity balances for the basic raw materials (Indian industries
1951-55). (10 August 1956)

LueerL, H. and Kukresa, O. P.: A graphical increase in the use of consumption
patterns. (17 August 1956)

Rao, P. R.: Agricultural forecasts for 1955-56 to 1960-61. (24 August 1956)

CHATTERJEE, N. K.: Unutilized capacity, imports and foreign exchange. (27 August
1956)

RuDRA, A. and Roy, Biva: Some results in consumption studies. (7 September
1956)

Narsu, A. V.: Size, efficiency, correlation in manufacturing industries. (19 September
1956)

Guosu, M. N.: An approach to the ﬁrnblem of investments in railways and road
transport during the Second Five Year Plan. (19 November 1956)

CHATTERJE, A. K.: Trends in labour productivity and wages in twelve selected
industries. (4 December 1956)

Das, P.: Progress of the industrial sector (organised) during the First Five Year
Plan—An assessment.

GrosH, M. N. and Prerar, T.:  Increased food production and its effects on the Trans-
portation system.
MISCELLANEOUS PAPERS ON PLANNING

on planning of the economic devel ¢ of Tadis
(February, 1956). elopment of India

BerrsLgemm, Cx.: Remarks on the Second Five Year Plan: Draft outline.

1056). (March,

GaLBrATTH, J. KENNETH : Economio planning in India, Five Comments. (March, 1956).
Lange, O.: Observations on the Second Fi‘i;’ﬁ Year Plan: ‘

capital. March (1956). Long-terrn and short-term

STRACHEY, J.: A note on Indian development. (May, 1956).
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TINBERGEN, J. : Accounting interest rates and accounting wage rates; A note on employ-
went policy; On the optimum use of the factors of production; How to split up
a plan into its geographical components; The Socialistic pattern of society; The
need for o uniform method of appraising investment projects, A possible set up

for a planning model with supply and demand equations, The optimum rate of
saving. (February, 19566).

Sik RoserT HALL: Note on the use of independent research in planning (18 November
1956).

SimoN KUzNETs @ Notes on economic research in India (22 January 1957).

SIMON EITZ:NETE: Observations on national income estimates and related measares in
India, January 1957 (31 January 1957).

J. P. MILLER: Some observations on industrial organizations in contemporary India
(1 April 1957).

ALviy MAYNE: Scope and institutional arrangements for perspective planning work in
India (11 April 1957).

-

(b) National Sample Surveys

1. Josui, K.: A note on the nature of the basic data on large industrial Establishments
in India.

2. Das, R. 8. and MiTra, Suis K. : Evaluation of the NSS 11th Round Training and
Discussion Conference on July 1956.

3. MasumMpaAR, M.: Growth of urban Delhi.

+. SENGurra, J. M. : On perimeter bias in sample cuts of small size.

tni |

On the use of motor vehicles in crop cutting surveys.

6. SexgupTa, J. M. and Roy, A.: Some studies on the estimated rates of food consump-
tion based on household interviews with varying lengths of reference period.

~)

Y . | - . - 4R & i
SENGUPTA, J. M., DurTa, N. C. and Roy, 8. . Experimental land utilisation surveys

in cadastrally unsurveyed areas through direct plot to plot observation, Bihar
1956-57.

(c) Demography

I. MapLagar, C. R.: Study of trend in fertility of U.P. females during 1931-1951.

2. Pori, S. J. and Raman, M. V.: Fertility differentials with respect to level of living.
(d) Psychometry

l. CrarTERIY, S.: Relation between manifest and inventoried interest of college fresh-
men. .

[ g

Interest pattern of school boys of a town in Bihar.

3. A study of scaling methods for triadic items.
4. Development of a non-verbal interest inventory.
b. . Item Analysis of a mathematics aptitude test.
)

—— :  Design of a test scoring machine using a simple olectronic device.

7. Cuarrerdl, S. and Sex, Taras K.: Development of a differential aptitude test
battery.



<.

9.
10.
11.
12.
13.
14.

18.

19.
20,

)
[S—

t-2
Lo

- 24,
- 25.

Das. Raea S.: Report on the imrup Personnel Selection Program.

and MiTra, SumB K.: Conference Evaluation.

Dais. RHEA S.: A Syllabus for Psychometrics for Use in India.

The Interview of Personnel Selection.

Pilot Project in Personnel Selection.

HarpPeEr, A. E. JrR: Should group intelligence tests be timed ?

HArPER, A. E. Jr. and Kumar, SusHIL: A note on a rapid method of counting
OW & NR from punched cards.

Kuuar, SusHIL: Tables for the calculation of triserial correlations.

A table of proportions and percentages for psychologists.

Analysis of data from Woodstock School on the Seashore measures of musical

talents.

Use of edge-punched cards for address-files and data analysis.

Mrtra, SHIB K.: On the characteristics of a good item.

Computational procedures for some selection test statisties.

Analysis of Biographical Questionnaire 157.

Analysis of Abstract Reasoning 956.°

A multi-factor test battery.

Factor analysis of examination marks.

A scale of study habits.

SancarL, S. P.:” Tests for the selection of medical college students.

Item analysis of medical college entrace tests.

A statistical analysis of T.Sc. marks of different universities.

SEN, Tapras K.: Validity of a test of comprehension of scientific materials and other
analysis.

An empirical study of correction formulae in item analysis.

: A reference list for industrial psychology, psychometry and psychological
statistics.

An empirical study of reliability formulae.



Appendix C
LIST OF SAMPLE SURVEYS CONDUCTED UP TO DECEMBER 1957

Sample surveys of the area under different crops

1. Area under jute in Bengal, 1935. Field work: under control of H.P.V.
Townend, I.C.S., Development Commissioner, in consultation with Indian Statistical
Institute ; Coverage : 20 districts (practically the whole jute growing area of about
40,000 sq. miles) ; Sample-unit : Square shape 40 acre ; Number of sample units : 2,100,

2. KExperimental sample-census of area under jute in Bengal, 1937. A pilot sur-
vey to explore possibilities of sampling. Both complete enumeration and sample survey
methods were used for comparison. Ficld work : under Director of Agriculture, Bengal;
Coverage : 124 sq. miles ; Sample.unit : Three different units—(a) square shape 5 acre,
Number of sample-units : 1,488, (b) plots as indicated on settlgment maps. Number of
units : 14,159, (c) mouzas (small villages); Number of units : 20,

5. Area under jute in Bengal, 1938. Field work : Indian Statistical Institute ;
Coverage : 414 sq. miles ; Sample-unit : Different sizes at different densities -(a) 16 acre,
Number of sample-units: 328, (b) 4 acre, Number of sample-units: 1,221, (¢) 1 acre,
Number of sample-units: 6,339—Total : 7,888 sample-units. Also complete enumeration
over 400 sq. miles for comparison.

+. Area under jute in Bengal, 1939. Field work: Indian Statistical Institute ;
‘overage : 2,663 8q. miles ; Sample-unit : 5 different sizes at 12 different densities—(a) 36
ncre. Number of units: 344, (b) 16 acre, Number of units : 475, (c) 9 acre; Number of
units @ 1,432, (d) 4 acre, Number of units: 2,208, (¢) 1 acre, Number of units: 7,652.
Total : 12,111 sample-units. Also complete enumeration over 700 sq. miles for comparison.

Hh.  Area under jute in Bengal, 1940. Field work : Indian Statistical Institute:
Coverage : 20,533 sq. miles; Sample-unit : 4 acre; Number of units : 32.996. A small number
of four other sample-units were used for the sfudy of cost and variance functions. Survey
conducted in the form of two independent and interpenetrating sub-samples.

6. Area under jute in Bengal, 1941. TFicld work : Indian Statistical Institute;
Coverage : 59,199 sq. miles : Sample-unit : Different sizes at different densities—(a) 1 acre.
Number of units: 10,690, (b) 2 acre, Number of units: 9,018, (c) 2.5 acre, Number of
units: 7,314, (d) 3 acre, Number of units: 14,168, (¢) 4 acre, Number of units : 12,458,
(f) 6 acre, Number of units: 2,414, (g) 9 acre, Number of units: 660, (h) other =sizes,
Number of units: 650. Total number of sample-units : 57,362. Survey was arranged In
the form of two sub-samples.

7. Area under jute and Aus paddy in Bengal, 1942. Field work : Indian Statist ical
Institute ; Coverage : 47,713 sq. miles ; Sample-units : Different sizes ranging from 1 to
16 acre. Total number of sample-units : 54,031. Survey arranged in two independent
half samples.

8. Area under jute and Aus paddy in Bengal, 1943. Field work : Indian Etati.-:t'ivﬂi
Institute ; Coverage : 59,199 sq. miles ; Sample-unit. : 2.25 acre ; Number of sample-units :
63,352, Survey arranged in the form of 2 independent interpenetrating sub-samples.

9. Area under Aman paddy in Bengal, 1943. TField work : Indian Statistical
Institute; Coverage : 59,199 sq. miles; Sample-unit : 2.25 acre; Number of sample-umts:
$2,431. Survey arranged in the form of 2 independent interpenctrating sub-samples.

10. Area under cereals in Bihar, Rabi (Winter) season, 1944. P‘ielq wurk_i Bihar
Government assisted by Indian Statistical Institute ; Coverage : 8,075 8q. miles ; Sample-
unit ;. 4 acre ; Number of sample-units : 14,352,

11.  Avrea under jute and Aus paddy in Bengal, 1944.  Field work : Indian ﬂtni'iz-'.t-‘i{‘ﬂ-l
Institute ; Coverage : 59,199 sq. miles ; Sample-unit : 2.25 acre ; Number of sample-units :
60,534. Survey was arranged in two independent and interpenetrating sub-samples.
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12, Area under Aman paddy in Bengal, 1944 Field work : Indian Statistical
Institute; Coverage @ 59,109 sq. miles; Sample-unit @ 2.25 acre; Number of sample-units
1.00,608. Arrangement of survey as in No. 11.

13, Area under paddy in Bihar, Bhadoi (Autumn) season, 1944. Field work @ Bihar
Government; Coverage @ 67,5636 sq. miles; Sarple-unit : -+ acre; Number of sample-units :

44,196.

14. Area under dghani paddy in Bikar, 1945. Field work : Bihar Government;
Coverage : 67,536 sq. miles; Sample-unit: 4 acre; Number of vample units ; ti.lﬁ;.ftil'}, _Hn_uw:v:}'
arranged in the form of overlapping sub-samples (with duplicated sample-units) for judging
accuracy of tield work.

15, Area under cereals in Bihar, Rabi (Wainter) season, 1945. Field work : Bihar
Government; Coverage : 67,536 sq. miles; Sample unit : 4 acre. Number of sample-units
67,800. Survey arranged in two independent and interpenetrating networks with a third
survey of some sample-units of these two networks.

16.  Area under jute and Aus paddy in Bengal, 1945. Field work : Indian Statistical
Institute; Coverage : 59,199 sq. miles; Sample-unit : 2.25 acre; Number of sample-umts :
1,06,127. Plan slightly different from No. 11.

17. Area under Aman paddy in Bengal, 1945. Field work : Indian Statistical

Institute; Coverage : 59,199 sq. miles; Sample-unit : 2.25 acre; Number of sample-units :
92,119. Plan similar to No. 16.

18.  Area under jute and Aus paddy in Bengal, 1946.  Field work : Indian Statistical
Institute; Coverage : 59,199 sq. miles; Sample-unit: 2.25 acre; Number of sample-units
87,410. Plan similar to No. 16.

19. Area under Aman paddy in Bengal, 1946. Field work : Indian Statistical
Institute; Coverage : 59,199 sq. miles; Sample-unit: 2.25 acre; Number of sample-units :
84,313. Plan same as in No. 16.

~ 20.  Area under jute and Aus paddy in Bengal, 1947. Field work : Indian Statistical
Institute; Coverage : 59,199 sq. miles; Sample-unit: 2.25 acre; Number of sample-units :
99,000. Plan similar to No. 186.

21.  Area under Aman paddy in West Bengal, 1947. Field work : Indian Statistical

Institute; Coverage: 29,000 sq. miles; Sample-unit : 2.25 acre; Number of sample-units :
43,000. Plan similar to No. 16.

. 220 Area under jute and Aus puddy, pulses, oilseeds, potato and other winter crops
in ¥ est Bengal, 1948-4!.  Field work : Indian Statistical Institute: Coverage @ 25,000 sq.
miles; Sample-unit : 225 acre; Number of sample-units : 49,816, Plan similar to No. 16
with slight variation in details.

23 Area under jute and Aus paddy in West Bengal, 1949-50. Field work : Indian
Statistical Institute; 'COFtrr;LgE : 30,000 sq. miles; Sample-unit : 2,25 acre and 6.25 acre;
Number of sample-units : 16,143, Plan similar to No. 16 with modifications in details.

24 Area under Amun paddy in West Bengal, 1949-50. Field work: Indian Statistical
Institute: F?ovemgn 30000 sq. miley; Sample-unit : 2.25 acre and 6.25 acre. Number of
sample-units : 19,031. Plan similar to No. 16 with modifications in details.

25, Areu under wheat, barley, pulses, sugarcane potato, mustard and linseed in
Wﬂé‘i L:Engal, 1949-50. Field work : Indian Statistical Institute; Coverage: 30,000 sq.
miles; Sample-unit : 2 25 acre and 6.25 nere; Number of sample-units : 22,749. Plan similar
to No. 16 with modifications in details, o
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06. Aren under jute and Aus paddy in West Bengal, I 950-51. Field work : Indian
Statistical Institute Coverage : 30,000 sq. miles - Sample-unit : Kxclurive cluster of 30
gerial plots in a Union (administrative unit); Number of sample-units : 4,800. Plan based on
two-stage sampling; in the first stage 600 unions were chosen from 17 strata and in the
gecond stage 4,800 clusters of 30 plots were chosen from the Umons at the rate of 8 clusters

+ Union. Unions chosen from each stratum were divided into two interpenetrating

random samples.

97 Area under jute and Aus paddy in West Bengal, 1951. Field work : Indian
Qtatistical Institute ; Coverage : Entire state of West Bengal (except for the hill-tracts and
Sunderban forests)—area, 30,000 sq. miles ; Sample unit : Cluster of 30 senal plots ;
Design : stratified, two-stage ; Number of strata: 17 ; Number of sample unions: 599 ;
Number of sample clusters : 4,557 ; Objective : To try out a new sample design for estima-

tion of area under crops in West Bengal.

98. Area under Aman paddy in West Bengal, 1951-52. Tield work, coverage, sample
anit. design and objective same as for the jute and aus survey (1951) : Number of strata :
17 - Number of sample unions: 600 ; Number of sample clusters: 4,644,

20. _Area under jute and Aus paddy in West Bengal. 1952. Field work : Indian
Statistical Tnstitute @ Coverage : 30,000 sq. miles of West Bengal; Rample unit : plot within
Austers: Design @ stratified three stage ; Number of unions : 596: Number of clusters of
plots (30 to 100 plots cach) : 6,845 ; Objective : To try modifications in the design and get
reasonably dependable estimate for the state as a whole.

30. Area under Aman paddy in West Bengal, 1952-53. Field work, coverage, sample
unit, design and objective same as for the jute and aus survey (1952) : Number of unions:
532 - Numbers of clusters of (50 to 100) plots : 5,246.

31. Arca under jute and Aus in West Bengal, 1953. Field work : Indian Statistical
Institute ; Coverage : 30,000 sq. miles of West Bengal ; Sample unit : Cluster of plots ;
Design ;- Stratified, two-stage ; Number of unions : 600 ; Number of clusters : 6,000,

32, Area under Aman paddy in West Bengal, 19563-54. Tield work, coverage, sample
unit and design same as in Jute-Aus survey (1953)—Number of unichs : 599 ; Number of

clusters @ 5,909,

33.  Area under jute and Aus paddy in West Bengal, 1954. Field work, coverage,
desivn, sample unit and number of sampling units same as in Jute-Aus survey of 1953.

34. Area under Aman paddy in West Bengal, 1954-55. Field work, coverage, design,

sample unit and number of sampling unit same as in Aman survey of 1953-54.

35.  Speeial harvest survey in West Bengal, 1955-56.  Field-work : Indian Statistical
Coverage : 14 villages, one in cach of the distriets of West Bengal ; Design :

Insiitute ;
Objective : To colleet basic

complete enumeration of all the plots in the selected villages
data for use in designing crop surveys.

36. Sample survey for pre-harvest estvmales of crop-acreage : Rabi season, 1955-56.
Ficlid work : Village revenue officials and patwaris of the selected villages ; Coverage @ Bihar,
Bombay, Hyderabad, Madhya Bharat, Madhya Pradesh, Rajasthan, Uttar Pradesh and
Vindhva Prade-h ; Sample unit : Plot ; Design : Stratified, two-stage : Number of sample
villages : 22,500 ; Objective : To obtain the pre-harvest estimates of arcas under IDA)OT

+ -l-ll—l"’-

crops of rabi reason.

. 37. Sample survey for pre-harvest estimates of crop-acreage . Kharif season, 1955-56.
Ficld work same as in the rabi survey (1055-56) ; Coverage : Besides the states which partook
i the rabi survey, the states of Assam, Madras, Mysore and Saurastra also participated.
Sumple unit. and design same as in rabi survey ; Number of sample villages : 30,000 ;
Objective : To obtain the pre-harvest estimates of arcas under major crops of Kharf
KURSON.,
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Sampling for estimates of yield per acre (crop cutting experiments)’

38.  Adman rice in Burdwan-Hooghly-Howrah flushing and irrigat ron ared (1_3: HHFI).
Field work : Bengal Government ; Coverage : 1,067 sq. miles in 3 districts ; Sample-cut :
52'%5.2 : Number of sample-cuts : 48,000 (approx.).

39 Aman rice in Mymensingh, 1939-40. Field work : Bengal Government ;
Coverage : 837 8q. miles; Sample-cut: 5.2"x5.2°; Number of sample-cuts : 16,000 (approx.).

40. Aman ricein BH.H.F.I. area. Spﬂeiﬁuatiﬂnﬂ same as in No. 38. Number of
sample-cuts : 26,000 (approx.).

41. Jute in Bengal, 1939-40. Field work : Indian Statistical Institute ; Coverage :
804 sq. miles ; Sample-cut : 23 types of different size and shape ; Number of sample-cuts :

492,

42, Jute in Bengal, 1940-41. Field work : Indian Statistical Institute ; Coverage :
800 sq. miles ; Sample-cut: (a) 4'x4’, (b) 16" X167, (c) (1'+3'+12')* multiple cut with 7
sub-cuts ; Number of sample-cuts : 528 ; Samples were located in 5 stages. Accurate time
records were kept for enumeration studies.

43. Sugarcane in United Provinces, 1940-41. Field work : U.P. Government ;
Coverage : 2,500 sq. miles ; Sample-cut : (a) 6’ %6, (b) 12 %12’ (c) 18"« 18’, (d) 27" x 27",
(6) 45" x 45°, (f) (6'+12'+27")* multiple cut, (g) (6'+12"+9)2 multiple cut ; Number of
sample-cuts : 2,650. The survey was of an exploratory nature divided into 3 schemes.

44. Wheat in United Provinces, 1940-41. Field work: U.P. Government ;
Coverage : 2,500 sq. miles ; Sample-cut : (a) 3’ x 3", (b) (3'+6'+12')* multiple cuts with 9
sub-cuts ; Number of sample-cuts: 1,624.

45. Aman rice in B.H.H.F.1. area, 1940-41. Field work : Bengal Government;
Coverage : 1,057 sq. miles (same area as in No. 38); Sample-cut : (a) 5.2"x 5.2, (b) 12" x 12/,
(c) 21’ x 21", (d) 33’ x 33, () (5.2’4+7.2'+20.8")* multiple cut; Number of sample-cuts :
16,000 (approx.).

46. Jute in Bengal, 1941. TField work : Indian Statistical Institute ; Coverage :
40 Police Stations in 8 districts; Sample-cuts: (a) 3’ x3’, (b) 5'x5', (¢) 7' X7, (d) 8"X8,
(e) 10’ x 10°, (f) 12'x12', (g) 15’ x15’, (h) (3'+56'+7')® multiple cut with 7 sub-cuts;
Number of cuts: 2,019. Exploratory survey to study technique.

47. Aman rice in B.HH.F.I. area, 1941-42. Field work : Bengal Government;
Coverage : same as in No. 38; Sample-cut : (a) 5.2 X 5.2', (b) 7" x 7', (¢) 12" x 12', (d) 16" X 167,
(e) 21’ x 21", (f) 33’ x 33', (g) (5.2’ +7.0"420.8") multiple cut with 7 sub-.cuts; Number of
sample-cuts : 15,200.

48, Sugarcane in United Provinces, 1941-42. TField work: U.P. Government ;
Coverage : 3,500 sq. miles ; Sample-cut : (a) 6”6, (b) 12'x 12", (c) 18" x 18, (d) 27" X 27,
(6) 39’ x 39", (f) 45’ x45', (g) (6'+12'+7')* multiple cuts ; Number of sample-cuts : 23,000
(approx.). The survey was divided into 5 schemes to study different problems ot technique,

49. Wheat in United Provinces, 1941-42. TField work : U.P. Government ; Cover-
age : 2,800 sq. miles; Sample-cut (extensive scheme): 8'x6’; Number of sample-cuts :
1,780 ; Sample-cut (intensive scheme): (3'+6’4-9')* multiple cut; Number of sample-
cuts : 173.

1 Itis believed that Sir John Hubback attempted for the first time to conduct crop outting experi-
ments in acoordance with the principles of random sn.m;:ling between 1928 and 1925 in Bihar, India. He
worked on the rice crop using triangular cuts of sizo 1/3200 acre demarcated by a rigid frame. The same
mothod waa used hy C. D. Deshmukh on the rice crop in the Central Provinces in 1928, 1929 and 1930,
Hubback gave a general account of his work in a paper on “S8ampling for Rice Yield in Bihar and Orisea’
published by the Government of India in 1927, whioh was later reprinted in Sankhya (Vol. 7, Pt. 3, pp.
281-294). Hubback’s work influenced the work of R. A, Fisher at Rothamsted. i
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«50 Jute in Bengal, 1942. TField work : Indian Statistical Institute ; Coverage :
32 236 sq. miles ; Sample-cut (extensive survey): (a) .l:?"x 12°, (b) 7'}(17’ 3 Numb;ﬁr ﬂf
sample-cuts © (a) 1,127, (b) 1,321 ; Sample-cut (intensive survey): (a) B' X8, (b) 3’3,
(¢) 7' %7 (d) 12'x12%, (e) 16"X 15’. Total number of sample-cuts : 8,984.

Aus Paddy tn Bengal, 1942-43. Field work : Indian Statistical Institute;
50,288 sq. miles ; Sample-cut : 4" x4’ ; Number of sample-cuts : 2,794, Decision
very late in the season when most of the

*51.

Coverage . : :
to include crop-cutting experiments was taken

Aus crop had already been harvested.

52. Aman paddy in B.H.H.F.I. area, 1942-43. Tield work : Indian Statistica:l
Institute ; Coverage : 1,057 sq. miles (same area as in No. 38) ;  Sample-cut : (2) Vg 5.2,
(b) 7' X 7', (e) 12" 12’, (d) 16"x 16/, (e) 21" x 21", (f) 337> 33", (g) (5.2'+7.0"4-20.8)* multiple
cut - Number of sample-cuts : 15,000 (approx.).

*53. Jule in Bengal, 1943-44. TField work : Indian Statistical Institute : Coverage :
17.123 sq. miles ; Sample-cut (extensive survey): 8'x<8"; Sample-cut (intensive survey):
(a) 4" x4', (b) B'x8" (c) 6'x6', (d) 12"« 12, (e) 16"x16"; Number of sample cuts:
% 100, Different schemes were used to study ground variances at different stages.

*54.  Adus paddy tin Bengal, 1943-44. Field work : Indian Statistical Tnstitute
Coverage : 43,684 sq. miles; Sample-cut: 4'4"; Number of sample-cuts @ 3,500,

*35.  Aman paddy in Bengal, 1943-44. Tield work : Indian Statistical Institute :
Coverage : 59,199 sq. miles ; Sample-cuts : (a) 6'x6’, (b) 12'x12"; Number of sample-
cuts : (a) 4,248, (b) 4,249,

*56. Wheat and gram in Bthar, 1943-44. Field work : Bihar Government ; Cover-
age : 8,075 sq. miles; Sample-cut: 25'x 25" square divided into two triangles of equal

aren ; Number of sample-cuts : 1,800 (approx.).

*57.  Jute in Bengal, 1944-45. Ficld work : Indian Statistical Institute ; Coverage :
59.199 sq. miles ; Sample-cut : (a) 5.2”%5.2'/2, (b) 10’ > 10"; Number of sample-cuts : 2,000

8.  Aus paddy in Bengal, 1944-45. Specifications same as in No. 57.  Number of
sample-cuts : 39,024,

59.  Bhadoi paddy in Bihar, 1944-45. Field work : Bihar Government ; Coverage :
67,536 sq. miles; Sample-cut : (a) 8% 8’, (b) 12.5 sq. ft. triangle ; Number of sample-

o -

culs @ 2,277,

*60. Aman paddy in Bengal, 1944-45. Specifications same as in No. 57 with
slight modification; Number of sample-cuts : 11,037.

*61. Aghani paddy sn Bihar, 1944-45. Field work : Bibar Government ; Coverage:
67,736 sq. miles; Sample-cut (extensive survey): (a) 10’ < 10/, (b) 5'x 5'/2 : Number of
sample-cuts : {a) 3,120, (b) 2,250; Sample-ent (intensive survey): multiple cuts of
(a) (62 124202 (b) 49T HO L), (o) TG A2 46.37). (d) (578
Number of sample-cuts @ 6,204,

| 62, Wheat, gram and musur in Bikdr, 1944-45 Ficld work @ Bihar Government;
Coverage @ 67 636 sq. miles; Sample-cut {extensive scheme) @ 8 %87 Number of sample-cuts

f’&:‘lt.l_{‘i; Naraple-cut  (intensive scheme): (a) set of 3 independent cuts of (1) 6257507,
(i) 6.25" < 8" (iti) 6.23" x 10" in & plot; (1) set of 3 concentrie circular cuts with radin (1) 27

(1) 3, (1) 47 and another multiple cat 6.25" (27 { 6') inside a plot; {c¢) set of 3 cuts of (1)8" = §

(i) 89, (iii) 8 x 16’ taken at & random point in a field ; Number of sample.cuts : (a)
2,063, (b) 222, (¢) 1,807.

) *63. Jute in Bengal, 1945-46. Field work : Indian Statistical Institute : Coverage !
irf.l_.lﬂ'ii'm:], ‘I‘nih'h’ . Sample-cut : set of 3 coneentric circles of radit (i) 27, (i) 4. (1) 6'-74° ;
Number of sample-cuts (gets) : 1,254.

- -

*Joint urea and yicld survey.
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64. Aus paddy in Bengal, 1945-46. Field work : Indian Statistical Institute;
Coverage : 39,199 5q. miles ; Sample-cut : Set of 3 concentric circles of radii (1) 27, (ii) 4/,
(iii) 5'-73" ; Number of sample-cuts (sets): 2.129.

*65. Aman paddy in Bengal, 1945-46. Specifications similar to No. 64 : Number of
sample-cuts (sets): 2,569,

*66. Jute in Bengal, 1946-47. Specifications similar to No. 64 : Number of sample-
cuts (sets) : 8Y3.

*67. Aus paddy in Bengal, 1946-47. Specifications same as in No. 64 : Number of
sample-cuts (sets) : 1,630,

*68. Aman paddy in Bengal, 1946-47. Specificutions same as in No. 64 ; Number of
sample-cuts (sets): 2,746,

69. Jute in Bengal, 1947-48. Specifications same as in 64 ; Number of sample-
cuts (sets) : 1,150

70. Aus paddy in Bengal, 1947-48. Specifications same as in No. 64 ; Number of
sample-cuts (sets): 2,192.°

71. Aman paddy in West Bengal, 1947-48. Coverage : 29,000 sq. miles : Other
specifications similar to No. 64; Number of sample-cuts (sets): 3,089,

72. Jute and Aus paddy in West Bengal, 1949-50. TField work : Indian Statistical
Institute ; Coverage : 30,000 sq. miles: Other: Specifications same as in No. 64
Number of sample-cuts (sets): 3,3986.

73. Aman paddy in West Bengal, 1949-50. Specifications same as in No. 64 ;
Number of sample-cuts (sets): 6,392

74. Wheat, barley, pulses, sugarcane, potato, mustard and linseed in West Bengal
1949-50. Specifications as in No. 64 with the following exceptions-—for potato, sugarcane
and ahrar 15" x15”; Number of sample-cuts: 4,219,

75. Jute in West Bengal, 1950-51. " Coverage : 30,000 sq. miles. Specifications
same as in No. 64 : Number of sample-cuts : 365,

76. Aus prld;}y in. West Bengal, 1950-561. Coverage : 30,000 sq. miles. Specifica-
tions same as in No. 64 ; Number of sample-cuts : 247.

77. Aman paddy in West Bengal, 1950-51. Coverage : 30,000 sq. miles. Specifica-
tions same as in No. 64 ; Number of sample-cuts : 1,285.

t 78. Wheat and barley, West Bengal, 1951-52. Field work : Indian Statistical
Institute ; Coverage: 30 sq. miles; Sample-cuts: same as in No. 64 also two concentric
circles of radii 1’ and 1'-10” ; Number of sample-cuts : 1,152.

t 79. Jute and Ausin West Bengal, 1951-52. Field work : Indian Statistical Institute;
Coverage : Entire state of West Bengal (except for the hill-tracts and Sunderban forests)—
area of 30.000 sq. miles; Sample-unit : cirenlar cuts of radii, 2, 4', and 5'-8"; Design :
Stratified four-stage design. A 20°% sub-sataple of unions selected for the Jute-dus area
survey (1951-52) was chosen at random : Number of strata : 17 ; Number of sample cuts:
365 (jute) and 247 (aus): Objective : To try out a new sampling design for purposes of
estimating the yield of crops in West Bengal. Jute retting work was carried out in 291
cuts belonging to different strata for purposes of estimating the ratio of weight of dry jute

fibre to weight of freshly harvested jute plants.

80. Aman paddy in West Bengal, 1951-52. Field work, coverage, aamplp;aunit. and
demign : same as in Jute-A4us survey ; Numher of cuts: 1.285; Objective : To estimate the
vield of aman paddy in West Bengal. *
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t Pilot studies for improvement of the design of sample surveys.
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R1. Jute and Aus in West Bengal, 1952-553. Field work, coverage, sample-unit and

design ; same as in Jute-Jus survey of 1951-52; Number of unions : 125; Number of clusters

of 50 to 100 plots: 921

82, Aman itn West Bengal, 1952-53. Field work, coverage, sample-unit and design :
same as in Jute-dus survey ; Number of unions: 118 ; Number of clusters of 50 to 100
plots © 1,149.
83. Jute and Aus in West Bt’ﬂ{}ﬂt 1953-64. Field W'{'H‘k, coverage, Eﬂfﬂplﬁ*-llﬁit and
same as in Jute-Aus yield survey of 1952-53.

84, Adman in West Bengal, 1953-54. Field work, coverage, sample-unit and design :
same as in Jute-Adus yield survey ; Number of circular cuts of radius 5°-73" : 225,

design :

85. Jute and Aus in West Bengal, 1954-55. Field work, coverage, sample-unit and
design : same as in Jute-dus yield survey of 1953-54 ; Number of sample plots : 748 cuts
(1n 743 fields) for Jute, 832 cuts (in 832 fields) for Aws. .

8G. Aman in West Bengal, 1954-55. Field work, coverage, sample-unit and design :

same as in Jute-Adus yield survey ; Number of sample plots : 2176 cuts in 2176 fields.
e

Miscellaneous agricultural surveys

87. Yield of Cinchona bark, 1949. Multiple survey or ‘double sampling” method
was used to develop a technique for estimating yield of bark from measurements of

characters on living plants,

88. Damage caused to sugarcane by borer pests, 1940-41. Field work : Imperiﬂ,]

Council of Agricultural Research ; Coverage: nine principal sugarcane growing regions
of India: Plan : from each region 11 localities, from each locality 2 ‘ETIHB;'{E% and from each
village 3 sugarcane fields were successively selected at random. Each field was divided
into 3 portions and from each such portion 3 shoots were selected at random, examined and
extent of damage was recorded. Data relating to density of crop were also collected.

89. Forecasting the yield of cinchona bark (Madras plantations), 1950-51. Three-
phase sampling to estimate three factors separately in three successive phases was adopted
with sub-sampling in the second and third phases.

790. Special experiments on Jute, August 1953. Coverage : three centres in West
Dinajpur and 24 Parganas in West Bengal Objective to study very small cuts of 1’ radius
compensated for border bias and (a) prediction of dry fibre from auxiliary characters,

(b) retting experiment for the extraction of dry fibre for jute plants.

t91. Experiments on land utilisation surveys in cadastrally unsurveyed areas—Giridik,
Birbhum August 1956-February 1957. Objective : To study the possibilities of the ‘line
sampling’ in land utilisation surveys without the use of (plot-wise) cadastral survey maps.

192.  Special experiment for a study of the distribution of harvestable fields on different
days of the crop season, August-October, 1956. Coverage : three centres in West Bengal.

: 193. Special area and yield estimation surveys in Birbhum with three different
investigating units moving on foot, on bicycles and in motor car.

194. Cost and precision in sampling for acreage under crops with varying types
of sampling units, Birbhum, March-May 1057; Giridih, July-October, 1957; Birbhum,

‘Burdwan and Murshldn.bﬂ.d Auguab—October 1957,

195. Sampling with line units in cadastrally unsurveyed areas with the help of
magnetic compass and ‘‘degree’’ maps (survey of India) Birbhum and G‘rmdxh January 1957;
Hazaribagh, March 1957. |

Snciu-tconnmic surveys

96, Rural tﬂi?bf#dﬂeaﬂ in Bengal, 1933-34. TField work : Government of Bengnl
Coverage : 20 districts of Bengal ; S&mple unit : Family; Number of sample-units: 7 000

(appmx );
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97. Study of consumer preference in Calcutte, 1935, A study was undertaken of

reference for three non-alcoholic drinks served both hot and cold to several groups of

individuals. Tho work was organised in collaboration with Dr. Girindra Sekhar Bose, Head
of the Dept. of Psychology, Calcutta University. Financed partly by a private firm.

08. Sample Survey of conswmer preferences in Calcutta, 1935. Field work - Indian
Statistical Institute ; Coverage : Selected localitics of Calcutta ; Sample-unit : Family;
Number of sample-units : 1,000 (approx.). The survey financed partly by a private firm
was designed to collect general information about economic status of the family and
purchases ol consumer goods including proprietory and advertised goods.

99.  Handloom weaving industry in Bengal, 1936. Field work : Board of Economic
Enquiry, Bengal ; Coverage : 500 villages from 8 selected districts and 5 principal centres ;
Sample-unit : Family ; Number of sample-units : 5,372,

100, Prevalence of drinking tea among middle class families in Calcutta, 1939. Field
work : Indian Statistical Institute ; Coverage : 7 wards of Calcutta Corporation ; Sample
unit : Family ; Number of sample-units : 1,187. Questionnaire was designed to ascertain
dietetic habits in relation to economic factors.

101.  Prevalence of drinking tea among middle class families in Nagpur, 1940. Field
work : Indian Tea Market [xpansion Board ; Coverage: Nagpur city ; Sample-unit :
Family ; Number of sample-units : 1,573.

102, Economic condition of industrial labour, 1941. Field work : Indian Statistical
Institute ; Coverage : Jagaddal, Budge-Budge and Asansol (industrial towns of Bengal) :
Sample-unit : Family ; Number of sample-units : 2,499,

103.  Radwo programme preference, 1941. Field work : Indian Statistical Institute ;
Coverage : Predominantly wmiddle class residential areas in Calcutta ; Sample-unit :
(a) family, (b) individual radio licence holder ; Number of sample-units : (a) 1,503, (b) 803,

104.  Family budget of labourers, Jagaddal, 1942. Field work : Indian Statistical
Institute ; Coverage : Jagaddal ; Sample-unit : Family; Number of sample-units : 740.

105. Family. budget of textile labourers, Nagpur, 1942. TField work : Central
Provinces Government ; Coverage : Labour area, Nagpur ; Sample-unit : Family ; Number
of sample-units : 1,044,

106.  After-effects of Bengal famine, 1943. Field work : Indian Statistical Institute ;
Coverage : 60,000 sq. miles in 41 sub-districts ; Sample-unit : Family ; Number of sample-
units : 15,769.

107.  Famuily budget of labourers, Jagaddal, 1945. Field work : Indian Statistical
Institute ; Coverage : Jagaddal ; Sample-unit : Family ; Number of sample-units : 755,

108 Duet survey, Calcutta, 1945. Field work : Indian Statistical Institute | Cover-
age : 23 wards of Calcutta Corporation ; Sample-unit : Family ; Number of sample-units :
1,700.

109.  Family budgets of middle class Government employees, 1945-46. Field work :
Indian Statistical Institute and Bengal Government ; Coverage : 4 district towns ; Sample-
unit : Family ; Number of sample-units : 1,200.

110.  Family budgets of labour employed by Calcutta Corporation, 1945. Field work :
Indian Statistical Institute ; Sample-unit: Family ; Number of sample-units : 402.

111. FKconomics and statistics of road developmend, 1945-46. Field work : Indian

Statistical Institute. Enquiry divided into two complementary parts—(a) traffic census,
(h) ¢conomic survey of catchment areas of 7 centres. 1,756,000 vehicles were enumerated.

In economic survey three types of schedules were used : (a) village, (b) market, (¢) family,
Number of schedules collected : (a) 603, (b) 81, (c) 3,738.
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112.  Incidence of tea drinking in a number of areas in North and West Bengal, 1946,
Ficld work : Indian Toa Market Expansion Board ; Sample-unit : Family ; Number of
gample-units : 2,020.

113.  Rural indebtedncss and economic condition of agricultural labour in Bengal,
1946-47. Survey conducted in two stages (a) and (b). Field work : Indian Statistical
Institute : Coverage : 59,199 sq. miles ; Sample-unit : Family ; Number of sample-units :
(a) 80,710, (b) 16,000.

114, Sample survey of family budgets and social conditions of working class families,
Jagaddal, 1948-49. Field work: Indian Statistical Institute; Coverage: Jagaddal;
Sample-unit : Family ; Number of sample-units : 850 (work suspended after completion of

ficld “'{Jl’k).

116. Rangoon sample survey, 1948-50. Indian Statistical Institute acted as
consultants in this economic survey of Rangoon city by the Government of Burma.

7116.  Enquiry into the economic condition of the population Calcutta, 1949-50. Field
work : Tndian Statistical Institute : Coverage: 28 sq. miles (Calcutta Corporation) ;
Sampling unit :  Municipal holding ; Number of sampling units®: 6.000 ; Objective : To
Lring out the distribution of resident families and possibilities of stratification for plan-
ning the main survey. Work was suspended after completion of the field work.

117. A Survey of newspaper reading habits in Caleutta, May-June 1951. Field
work : Indian Statistical Institute ; Coverage : 28 sq. miles (Calcutta Corporation) ; Sample-
unit : Family ; Number of sample-units: 14,000.

7118. Family budget enquiry at Giridik, June 1952. Field work : Indian Statistical
Institute; Coverage : 11 villages near Giridih; Sample-unit : household ; Number of sample-
anits : 60 ; Objective : To collect information on quantities of daily consumption of major
food items to test whether the length of the reference period (day, week, month) had any
cffeet on the ultimate estimate.

1119. Refugee survey in West Bengal, December 1952. Coverage : three typical
regions of West Bengal—Midnapore, 24 Parganas and Nadia ; Design: two stage design
where first stage units were camps selected with probability proportional to the number of
familics and second stage units where families selected with equal probability ; Objective :
To ascertain the condition of the refugee families residing in Govegnment rehabilitation

can ps.

120.  Survey of refugee families at Bombay, August-November 1953. Conducted
at the request of the Ministry of Rehabilitation ; Coverage : Government refugee colonies
as well as other places in Bombay ; Sample-unit : household ; Number of sample-units : 3,000;
Desivn : the units were drawn in two sub-samples ; Objective : To ascertain the socio-econo-
mic condition of refugee families residing in the state of Bombay.

+121. Urban unemployment survey, September 1953. Coverage: all towns having
population 50,000 and above except the four big cities of Calcutta, Bomhay, Madras and
Delhi ; Sample-unit : houschold; Number of sample-units : 4,446: Design stratified three
stage where the first stage units, towns were selected with probability proportional to
population with replacement, the second stage units, blocks were selected with probability
proportional to number of households and <¢hird stage units, households were selected
systematically with a random start; Objective : To find out the various types of problems

arising in urban unemployment surveys.
122.  Survey of persons tn the live-register of Delki Employment Exchange, September

1953, Sample-unit : registrant; Number of sample-units: 800; Design : stratificd simple
random sampling; Objective : To collect relevant data for a study of employment position

during the period of survey by houschold enquiry.

123, Calcutta employment survey, September-November 1953. Coverage : municipal
area of Caleutta city; Sample-unit : household; Design : stratified two stage; Objective : To
collect details about employment charaoteristics.
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124. Swurvey of saver’s preference in Delhi State, August 1954, Sample-unit : appli-
cant for National Saving Certiticate; Number of samplo-units : 496, Design © stratified syste-
matic; Objective : To study the preferences of purchasers of National Saving Certificates in
Delhi State.

T125.  Employment and wnemployment survey .  Baranogar pilol enquiry, December
1954, Coverage : Baranagar in the immediate vicinity of Indian Statistical Institute's
headquarters: Objective : To collect basic information for the preparation of an efficient
sampling design for a detailed All-India Survey of Employment and Unemployment.

126. Chittaranjan enquiry, January-March 1955. Sample-unit : hougehold; Number
of sample-units : 7580; Design : stratified simple random sampling without replacement; the
sample was divided into six independent interpenctrating sub-samples; Objective : To study
the characteristics of the economice development in the newly developed industrial towns.

127.  Indian Statistical Institute Workers’ Household Survey, December 1955-.Ja nuary
1956. Conducted by Indian Statistical Institute Club at the request of the Planning
Section of the Institute; Sample-unit : household; Number of sample-units: 821 ; Objective :
I'o study the living conditions of Indian Statistical Institute workers’ households and their
consumer preferences.

-

t128. Survey of housing conditions in Calcutta, February 1956. Coverage : 14 blocks
of Calcutta; Sample-unit: household; Objective: T'o collect information on housing conditions
and consumer expenditure on some selected items with particular reference to their source
of supply. This survey was conducted to give field training to the second year trainees of
Research and Training School and the trainees of the International Statistical Education
Centre.

T129.  Pilot Agricultural Labour Enquiry, April 1956. Field work : Indian Statistical
Institute in West Bengal and NSS Directorate in the rest of India: Coverage : 24 sclected
villages all over India: Objective: To test out schedules to be used in the Agricultural
Labour Enquiry to be conducted during the eleventh and twelfth rounds of NSS.

t130.  Occupation survey in West Bengal. Field work : Indian Statistical Institute:
Coverage : 30 villages in Hooghly district in West Bengal; Objective : To have an idea of
the nature and variety of occupation in the rural areas, the extent of self-employment in
such occupational activities and testing the efficiency of the probability of selection pro-
portional to non-agricultural population.

T131. Studies on the variability (regional and overtsme) in the rate of consumption for
certain selected items with varying lengths of refrence periods, October-November 1956. A small
experiment was carried out at Giridih and at Sainthia (Bengal).

t132. Studies on the cost of enumeration for different blocks, i.e., item groups in a
consumption schedule, September 1956-November 1957. A small experiment was carried
out at Calcutta and at Sainthia (Bengal).

T133. Public preferences and opinions on certain topics of general interest, October-
November 1956, Number of households surveyed : 400; Objective : To study the effect of
the choice of a particular informant on the final estimates. -

.134. Survey of Faridabad Townshyp, March-April 1954. Field work: NSS
Directorate ; Coverage : Faridabad town in Gurgaon district of the Punjab ; Sampling unit :
househoid; Design : stratified random sampling; Number of sample-units: 500; Objective: To
collect information on (a) population of Faridabad (separately in households registered for
rehabilitation in the township and households not so registered), (b) sources of livelihood
of the population, (c) nature and extent of unemployment and (d) level of living of the
population.

$135. Change in the pattern of living between April-September 1952 and January-
March 1957. 410 sample households in Calcutta, which were interviewed in an earlier
survey (April-September 1952), were revisited and a short schedule on the consumption of
food and clothing was collected in February 1957. - R
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Multipurpose National Sample Survey

1 36. _Flr,st_ round, October 1950-March 1951. Field work : Government of India
i {Tﬂ“ﬁb{.lrﬂt{ﬂﬂ with (a) Indian Statistical Institute and (b) Gokhale Institute of Politics
and Economtcs: Coverage : Union of India (rural only) excluding Jammu and Kashmir;
Sampling unit : household for sucio-economic and cluster of five plots for land utilisation
survey: Design: stratified two stage; Number of strata : 256; Number of sample villages ;
[,833, Numl_mr of sample houscholds : 25,494; Number of clusters : 36,660; Objective ;
Sociveconomic surveys and land utilisation survey.

137. Second round, April-June 1951. Field work : Government of India in colla-
boration with the Indian Statistical Institute: Coverage: rural India excluding some
parts of Assam and Bombay, Jammu and Kashmir, Andaman and Nicobar Islands; Sample-
anit : houschold; Design : same as in first round; Number of strata : 240; Number of sample
villages : 1,160; Number of sample households : 10,947: Objective : Socio-economic surveys;
village statistics were also collected.

138. Third round, August-November 1951. Field work ,and sample unit: same
as in second round; Coverage : entire geographiecal area of India excluding Jammu and
Ixashmir, Andaman and Nicobar iglands and some parts of Assam: Sample-unit : household;
resign: same as in second round for rural and stratified three-stage design for urban; Number
of strata : 254 (rural) and 7 (urban); Number of sample villages : 920; Number of towns and
citics @ a3: Number of blocks : 490; Number of households : 10.214 (rural), 3,378 (urban);
Objective : Socio-economic survey.

139, Fourth round, April-September 1952. Field work, coverage, sample-unit:
same as in third round; Design : stratified three-stage design (rural), for socio-economic and
Jaud utilisation surveys and same as in third round for urban; Sample-unit for land utilisation
survey : cluster of 5 plots; Number of strata : 240 (rural), 7 (urban); Number of sample
tehsils ;: 480 (rural), number of towns and cities : 53; Number of sample villages : 960; Number
ot sample blocks: 406; Number of sample households : 25,722 (rural), 11,713 (urban); Number
of clusters @ 7,680: Objective : Same as in third round; land utilisation survey was also con-
dueted.

140. Fifth round, December 1952-March 1953. Ficld work, coverage, sample-units
ainl dlesign are same as in fourth round: number of first and second stage sample units: same
ax in fourth round; Number of sample households : 12.878 (rural), 59,42 (urban); Number of
clusters © 7,680 for land utilisation; Objective : Same as in fourth round except that village
statistics data were collected in this round dn weekly wholesale and retail prices on
selected weekdays in the villages and on manufacturing establishments owned by non-
household entities excluding government agencies.

141. Sizth round, May-September 1953. TField work, coverage, sample-units and
design same as in fifth round, except that the scheme of stratification was changed for the
urban survey; Number of sample tehsils: 480; Number of sample towns and cities : 57 ;
Number of sample villages : 960; Number of sample blocks : 444; Number of households :
[8.300 (rural), 5,134 (urban); Number of clusters: 7,680, Objective : socio-economic and
fand  utilisation survey; data were collected in this round relating to village statistics as
well as opinion of newspaper readers in regard to the newspapers read.

142.  Seventh round, October 1953-March 1954. Field work, coverage, sample
wnits and design same as in sixth round; Number of sample tehsils: 480; Number of sample
towns and cities : 57; Number of sample villages: 960; Number of sample blocks: 444
Number of sample households : 28,817 (rural), 12,144 (urban); Number of clusters : 7,680;
Objective : socio-economic and land utilisation surveys; opinion on changes in outturn of
rice tn villages from 1952.53 to 1953-64 were also collected.

143. Eighth round, July 1954-Marck 1955. Field work: NSS Directorate in
collaboration with the Indian Statistical Institute. All the States participated in the field
work for land holding survey;, Coverage: Indian Union excluding Andaman and Nicobar
istands: Sampling units : same as in seventh roupd: Design stratified two stage for rural
and arban: Number of strata: 356 (rural), 8 (urban); Number of sample villages: 1,424
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(contral) and 2 992 (states); Number of snmple blocks : 488: Number of sample honseholds -
54,163 (rural, central sample), 79 187 (rural, states)and 15,711 (urban): Number of clusters:

11,392 (central): Objective : socio-economie and land utilisation surveys with special emphasis
on f[and-holdingrs |

Lt Niwth round, May-September 1955. Field work : NSS Directorate in collabo-
ratron with the Indian Statistical Institute and the States of Bombay, Uttar Pradesh and
Travancore-Cochin;  Coverage : same as in eighth round; Design : same as in cighth round
except that the scheme of stratification was different: Sampling units : snme as in eighth
round; Number of strata : 266 (rural), 94 (urban); Number of sample villages: 1,624
(centrali; 308 (states): Number of sample blocka : 2,108 (central), 512 (states): Number
ot sample houscholds : 25364 (central, rural), 47,897 (central, urban) : Number of clusters :
6,496 (central). Objective : socio-economic and land utilisation surveys with special emphasis
on the employment and unemplovment situation.

145.  Tenth round, December 1955-May 1956. Field work, coverage, sample-unit
and design for urban and rural socio-economic survey same as in ninth round, design for
crop survey, stratified two-stage for land-utilisation, and stratified three-stage for yield
survey: Sample units : Claster of plots (for land utilisation), circular euts of radins 2°-3"
and 4’ (for yield survey); Number of strata : 266 (rural, socio-economic survey), 308 (land
utilisation survey) and 96 (urban); Number of sample villages : 1,624 (central sample,
socio-economic survey), 448 (state sample, socio-economic survey), 3.260 (central sample,
crop survey), 1,000 (state sample, crop survey) ; Number of sample blocks : 1,328 (central
sample), 364 (state sample) ; Number of households : 20,158 (central sample, rural), 19,913
(central sample, urban) ; Objective : socio-economic and crop surveys. The land utilisation

survey was carried out 1n the socio-economic survey sample villages (central) also.

146.  Eleventh round. Auqgust 1956-Januvary 1957. Field work, coverage and sample
units : same as in tenth round:; Design : same as in the tenth round except that the prineiple
ot allocation of sample units to the strata for crop survey was different and scheme of strati.
fiecation for socio-economic survey in rural areas was also changed; Numher of strata : 72
(rural. socio-economic survey), 94 (urban), 128 (ecrop survey); Number of <ample villages :
1.848 (central sample, socio-cconomic survey), 6,96 (states sample, socio-economic survey),
$.336 (central sample, crop sruvey), 1,872 (state sample, crop survey); Number of sample
blocks : 584 (central sample, urban), 188 (state sample, urban); Number of sample house-
holds per village : 18; Number of sample households per block : 18.

147. Twelfth Round; March-August 1957. TField work : NSS Directorate in colla-
boration with the Indian Statistical Tnatitute and the states of Bihar, U.P., Bombay, Mysore
and Kerala. Coverage, Objective. Design and sample size for the round were the same as
for the eleventh round.

148. Thirteenth round, September 1957- May 1958, TField Work : NSS Directorate
in collaboration with the Indian Statistical Institute and the states U.P.. Bihar, Kerala,
Bombay®*. The duration increased to eight months against 6th month in the 11th round.
Coverage : The survey will be carried out in the whole of the rural and urban India exclud-
ing the Andaman and Nicobar islands and North-Fast Frontier Agency. Naga Hills United
Mikir and North Cachar Hills in Assam. Objective : Socio-economic snrvey and crop-area
and yield survey. Special stress given on the collection of food statistics. Design and
Sampling Unit: The design and the sampling unit broadly the same as in the previous
two rounds. For socio-economic surveys the villages and blocks selected are the same
aa those selected in 11th and 12th rounds and for ons set of village even the households are
the same as selected previously. For the other set of villages and the blocks the design is
madle self-weighting. For land utilisation surveys, systematic sampling of clusters replaced
the previous selection with probability proportional to area with replacement. No. of
sample villages : (1) Central Sample (a) *Scheme I—2072, (b) Scheme II & TT--3390;
(2) States Sample (a) Scheme I-—1196, (h) Scheme IT & ITI—1646. No. of sample blocks:
(1) Central sample—1224, (2) States sample—580.

*Scheme I-—Socio-cconomie Survoy
*Schome IT & IIT—Crop.area and yield sarvey.
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* After the survey started tho following statoa have agreed to participate in tho survey: Andhra,
Madhya Pradesh, Punjab, Orissa, Assam and Myagre-

The contral snmple size for Jammu ond Kaahmir waa also increased.
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Sample Surveys of Manufacturing Industries (NSS)
(COVERAGE : FACTORIES REGISTERED UNDER KACTORIES AcCT 1948)§

149. Sample survey of manufacturing sndustries, 1950. Pilot survey with reference
period 1049 and 1950. Field work : Government of India; Analysis of data : Indian
Quatistical Institute; Sample-unit : Factory employing 20 or more persons and using power;
Npmber of sample-units : 1,800; Design : from a total of 17,000 factories, a stratified
random sample of 1,800 factories was drawn; Objective : the survey was designed to collect
Jata regarding the contribution to the national income from manufacturing industries,

150. S.S.M.I., First round, Seplember 1952—July 19563. Reference year: 1951,
IField work : NSS Directorate; Coverage : 28,206 in India excluding Jammu and Kashmir;
Sample-unit : factory; Number of strata: 1,073; Number of sampling units: 2988,
Design : stratified, simple random sampling without replacement. Objective: same as in

the 1049-50 survey.

151. S.S.M.I., Second round, June 1953-May 1954. Reference periods : (a) 1952
anid (b) April 1952—March 1953. Field work, sampling unit, design and objective same
a= in the first round; Coverage : 29,175 factories of India excluding Jammu and Kashmir:

Number of strata : 1,096; Number of sampling units: 3,143.
152. S.S.M.I., Third round, April 1954-March 1955. Reference vear : 1953, Field

g

work, sampling unit, design and objective same as in the second round; Coverage:
209 931 factories of India including Jammu and Kashmir ; Number of strata: 1,279;

Number of sampling units : 3,536.

153. S.S.M.I., Fourth round, September 1965—November 1956. Reference year :

1454,  Field work, sampling unit, design and objective same as in the third round ;
Coverage : 32,757 factories in India including Jammu and Kashmir; Number of strata:

I 41¢ ; Number of sampling units: 3,788.

154. S.S.M.I., Fifth round, June 1956. Reference year: 1955. Field work,
sumpling unit, design and objective same as in the fourth round except that all factories
ctaploying more than 250 workers were completely enumerated ; Coverage : 32,756 factories
im India including Jammu and Kashmir; Number of strata : 1,109; Number of sampling
units : 4,058. .

155. S.8.M.I., Sixth round, September 1957. Reference yeagy 1956 : Commence-
ment of field work : September 1957.  Objectives, scope and design : Some as in previous
ronnds.  For the first time all the factories having scheduled industry undertakings have
heen completely enumerated.  Coverage @ ( Approx.) 35,000 factories in India including
Jammu & Kashmir. Sampling units : 6010, four sub-samples per stratum instead of two
as 1n previous surveys introduced for the first round. Strata: 624.

156. Census of Coal Mining undertakings : Commencement of field work : September
1957, Objectives, scope and design: Same as in S.8.M.I. surveys. Coverage: All coal
mines registered as undertakings under the Schedule A to the Industries (Development
& Regulation) Act, 1951. Samples sclected : 370.

Demographic surveys

.

1567. AUl India Population Statistics, 1941. Mechanical tabulation contained in
IH41 census slips preserved on a two-percent. basis was completed. Construction of age-
tables, ocoupation tables, means of livelihood and industries tables and studies on fertility
data and sampling methods in population census were undertaken. Total number of

tabulated cards: 5,341 millions.

158. Survey of refugee population in West Bengal 1948. TField Work : Indian Statis-
tical Institute. Coverage : 29,000 sq. miles; Sample-unit : family; Number of sample-units :
17,436."

et = b s e -

§ 2m(i) factorios omploying 10 or more workors on any working day during the yoar and using power; and
2ma(ii) factories employing 20 or more workers on any workng day during the yoar but not using power.
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150 Survey of refugee population in Delhi, September—QOctober 1947 A roupgh
estimate of refugee population was submitted to the Government of [ndia after a pilot survey.
A scheme for a detailed sample survey was also submitted.

160, alewtto bealth Qurvey, 19521953 A pllﬂt RULVEY Was contlueted in ward
No. 23 in South Caleutta to collect basic information regarding the incidence of disease,
tvpes of treatment availed of. the cost of medical consultation and medicine, during a period
of twelve months.

161.  Pidot health survey—West Bengal 1955, This survey was conducted chiefly
for the purpose of trying out suitable methods of collecting morbidity and medical care
statistics.  The validitv of morbidity statistics collected by medical and non-medical investi-
gators were assessed by a special survey based on a comparison of the diagnostic results
entercd in the hospital register with the resalts obtained by household canvass of the patients.
Other points regarding validity arce also discussed in the report of this survey which has
been submitted for pubhlication in Sankhyad.

162, Swurvey on attitude towards family planning, 1956, A pilot investigation in
the city of Calcutta and 2 adjoining villages was conducted to study the correlation between
the attitudes of married women towards family limitation, level of income. occupation.
educational status ecte.

163.  Piot survey on Social mobility and differential fertility—West Benqal 1936,
This survey was conducted for the purpose of assessing social mobility and its demographic
consequences.  Also differential fertility with respect to a number of socio-economic factors
has been studied.

164, dn enguiry into prevalence of contraception and its demographic consrquence s—
C'alewtta ('i1y 19561957 . s survey was conducted to assess the prevailing contraceptive
practices among different socio-economic gronups of Caleutta city populations and their
relation to certain cnltural aspects of the couples surveyed.  Both male and female partners
of 1000 couples in reprocluctive ages have heen investigated separately by male and female
investigators respectively,

Miscellaneous surveys

165, Blood pressure suwrvey 1936, Statistical study of blood pressure of 2,800
persons in relation to their age, height, weight, marital status, etc.

166. . Anthropometric surcey tn United Provinces, 1941. Field work : Under supervi-
ston of Dr. D. N. Mazamdar of Lucknow University. Study on 14 anthropometric characters
of 24 castes. Number of persons measured : 2,997,

| 167, Anthropometric survey in Bengal, 1944, Field work : Indian Statistical
Institute.  Study of important anthropometric characters and blood groups of 3,000 in.
dividuals,

168, Ruper consus, 1940-41. A survev to devise methods for estimating the amount
of rupee coing of various dates in circulation in India.

169, Average life of rupee notes 1940-41. A study to devise methods for estimating
average life of rupee notes.

170, T'raffic survey on Howrah bridge, 1946. Field work : Indian ﬂtn}tiat-iml
Institute ; Coverage : Howrah bridge and its rqad approaches to and from Calcutta. Planned

to stildy movement of wheeled and pr.?drvﬂtrian traffic and to ascertain origin and destination
of vehicles without interrupting movement.

\71.  Ewumeration of postal traffic, 194, Survey was 1cnndtmtf:-:i to {*.Htir:nnt? tn]tal
volume of unregistered articles passing through post offices in Calcutta areas for 3 months.

300 sample mail bags were counted.  Three-way sampling procedure with respect to (a) days
of count, (b) post offices and (c) mail bags, was used.

172.  Enuwmeration of postal traffic. 1947, Survey was conducted to Btudﬁ'hﬂff‘“?i of
better supervision in enumeration of postal articles. It was conducted in 4 batches of 100
post offices gelected at random.

et o S —— W ——— Ty g

t Pilo atu&iﬁ;ﬁ faf 1ﬂn'-; ;mpnwﬂmunt. of the design of sample surveys.

24

s B e e S~

=



173. Spot check of patwari records, 1950. Records relating to arcas under different
crops as maintained by the patwaris (village revenue oflicials) were checked by plot to plot
cnquiry with a view to testing the accuracy of the records. Investigations were carried
onut during March-April 1950 in the States of (i) Uttar Pradesh, (1) Vindhya Pradesh,
(1it) Punjab (I} and (iv) PEPSU.

174. Blood group survey, 1950-51. Blood group data of 12819 of Indian army
persoitinel (collected during the second world war) were analyscd with a view 1o finding out
whether and what relationships exist between blood groups and caste veligion or arca of
Qrigin.

17H.  Spot check of patwari records, 1951. Investigations with the same object as in
No. 165 were carvied out during March-April 1951 in the States of (i) Bihar. (i) Uttar
Pradesh, (ii1) Punjab (I), (iv) Madhya Pradesh and (v) PEPSU.

176. An opinion survey on the efficacy of antimalarial drugs, October 1952. Type
of enquiry : mail survey; Coverage : all registered medical practitioners in India; Sample-
unit : medical practitioner; Design : stratified simple random sampling using the list of regis-
tered medical practitioners published by the Government of India; Objective @ assessment
of preferences in the use of antimalarial drugs; a sub-sample of the non-respondents residing
tn greater Calcutta was surveyed by the interview method.

T177. Pilot survey of agricultural holdiags, 1952-53. This survey was conducted
to colleet baste data in various parts of the country for assessing the variability and cost
of the survey, and deciding on a suitable sampling design for conducting a countrywide
survey of agricultural holdings.

178. A study on the standardisation of ready-made garments, 1953. This survey
was conducted at the request of the Directorate General of Postal Services—for advice in
designing garments for their inferior staff. Measurements for garments were taken on
130 warkers of the Indian Statistical Institute and 3,000 individuals of the postal staff.

179. Swurvey of bullock wtilisation at Giridih from 1953. Field work : Indian Statis-
fieal Institute; Objective : to study the nature and extent of utilisation of bullock labour in
ther cural areas ncar Giridih and the seasonal pattern of “idle bullock-hours’.

IS0 ot swurvey of cow-dung production and atilisation. Februnry 1956, This
survey was conrducted at the request of the Ministry of Food and Agriculture of the Govern.
ment of India to explore the possibilities of conducting a large scale survey for estimating
the quantity of cow-dung production in the country and its utilisation for manurial purposes.
This survey was carried out in three villages of 24 Parganas: Sample-unit : household.

t181. Pilot survey of cattle census, 1956. This survey was conducted in two villages
to study the responses to the different questions regarding number and utilisation of cattle.

182. Sample verification of AlU-India livestock census, May-June 1956. Field
work : NSS Directorate in collaboration with Indian Statistical Institute; Coverage : Indian
Union excluding Andaman and Nicobar islands: Sample-unit : household ; Design : same
as in Tth and 10th rounds of NSS: Number of sample villages : 2,104 (1.624 of 10th rnu__r_n-l.
N8N and 480 of 7th round, NSS); Number of sample blocks : 340 (of 10th round, NSS).
N umbier of households : 42.080 {rural), 6,800 (urban); Ohjective : to verify information collect-
el on livestock numbers in the Eighth All-Indja Livestock Census.

+183. Survey to study response error, 1956. Field work : Indian Statistical Institute;
(‘overace : two villages in West Bengal, one in Hooghly district a nd the ﬂ”H‘]‘t mn 24 ]largn.nns
dwtrict: Objective to have an idea of the response error so that means might be devised
toy control it.

T184. Aﬂﬁurﬂ.cy in the listing of households using different cnumeration ]u-{mmillrea.
Birbhum, March-May 1957: Giridih, July-Oectober 1957, November-December 1957

+185. Knquiry on the sale of patent medicines (Allopathic) in different localities of
Caleutta, April-Junc 1957

t Pilot studies for the improvement of the deaign of the sample survoy.
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Appendix D

LIST OF PAPERS PUBLISHED AND REPORTS SUBMITTED BY THE WORKERS
OF THE INDIAN STATISTICAL INSTITUTE, CALCUTTA

1922
%
\_/ 22.01 ManaraNoBis, P. C.: Statistical Analysis of Anglo-Indian Stature. Rec. Ind
Museum, 23, 1. |
1923
.f‘f
'V 23.01 ManavLaNoBis, P. C. :  On the seat of activity in the upper air. Memoirs Ind. Met.
7 Dept., 24, 1, 2
v’ 23.02 :  On errors of observation and upper air relationship. Memoirs Ind. Met.
Dept., 24, 10. | 3
23.03 . Correlation of upper air variables. Nature. 4
23 04 :  On the significant character of local variations in the proportion of
dextral and sinistral shells in samples of Bul. Dextro-Sinister from the salt
range, Punjab. Rec. Ind. Museum, 25. 5
1924
24.01 Sivua, H. C.: Seasonal fluctuations in the Indian Bank Rate and the remedy.
With a plate. Banker’s Magazine. 6
1925

25.01 Manavavosis, P. C.: Analysis of face-mixture in Bengal. Presidential address,
Anthropological Section, Indian Science Congress. Jour. Asiat. Soc. Bengal,

23(3), 391. __ 7
25.02 : Probable error of field experiments in agriculture. Agri. Jour. Ind.,
20, 96. ‘ 8

1926
26.01 Manraravosis, P. C. : A note on seasonal variations in the incidence of diarrhoea,
dysentery and appendicitis in Calcutta. Cal. Med. Jour. 9

1927

-~

!\/2?;_01 MauALANOBIS, P. C. : Report on rainfall and floods in North Bengal dur}ng the
period 1870-1922. In 2 volumes with 29 tables and 28 maps (submitted to

the Government of Pengal). - 10
1928
28.01 Manarvanosis, P. C.: A statistical study of the Chinese head. Man in Ind:.lai.
8, 107. | | .
9802 ———: On the need for standardization in measurements on the living. Biomet-
rika, 20, 1. 12
28.03 Sisua, H. C.: Indian purchases of British cotton goods. Capital. 13
1929

120.01-20.04 Smwma, H. C.: Marketing of jute in Bengal, Parts I-IV. Capilal. 14



-

-

/s | 1930

30.01 Manaranonis, P. C.: Tests and measures of divergence. Jour. Asiat. Soc. Bengal,
26, b4l. 16

30.02 ;A statistical study of Swedish anthropometric data. Biometrika, 22, 94. 16
30.03-30.04 Singa, H. C.: Financial notes, Parts I and 1I. Modern Review. 17
30,00 :  British trade with India. Capilal. “ 18
30.06 :  Cooperation in Bengal. Visva-Bharat: Quarterly. 19

1931

31.01 Manravranosis, P. C.: Statistical analysis of Anglo-Indian head length. Rec. Ind.
Museum, 23, 97. 20

31.02 : A statistical study of the level of the rivers of Orissa and the rainfall in
the catchment areas during the period 1868-1928 (submitted to the Govern-

ment of Bihar and Orissa). 21

31.03 ———— assisted by CHARKRAVARTI, N.: A statistical® report on river floods 1in

Orissa during the period 1868-1928. In 20 chapters with 47 tables and 27

maps. (submitted to the Government of Bihar and Orissa). 22

1932
32.01 ManarLanoBis, P. C.: A note on the comparison of means based on small samples.
Ind. Jour. Agre. Sc., 2, 28. 23
32.02 : A statistical note on certain rice breeding experiments in the Central
Province. Ind. Jour. Agri. Sc., 2, 157. 24
32.03 : Auxiliary tables for Fisher’s Z-test for use in the analysis of variance.
Ind. Jour. Agri. Sc., 2, 679. 25
32.04 : Rice and potato experiments at Sriniketan. Ind. Jour. Agri. Sc.,
2, 694. 26
52.05 and Bosg, 8. 5.: On the wariation of the percentage infection of Wilt
disease in the cotton plant in Surat. Ind. Jour. Agri. Sec., 2. 704. 27
32.06-32.08 StwuA, H. C. and GuHA THARURTHA, J. R.: Indfan imports (1929-31),
Parts I, IT and III. Capital. 28
3209 Smvma, H. O.: Variance of ImperiaJ Bank advances. Ind. Jour. Econ. (Conference
Number). 29

1933

33.01 GuHA THAKURTHA, J. R.: A short list of Indian official trade returns {1‘5131).
Sankhya, 1, 106. 30

33.02 MamALANOBIS, P. C.: Studies in educational tests, No. 1. The reliability of a
group test of intelligence in Bengali. With five figures. Sankhya, 1, 25. 31

33.03 : A revision of Risley’s anthropometric data relating to the tribes and
castes of Bengal. Sankhya, 1, 7§. ! 32

33.04 : Tables for the application of L-tests. Sankhya, 1, 109. 33
43.05 — 1 Effects of fertilizers on the variability of the yield and rate of shedding
. gf ilaéxijs and flowers and bolls in cotton plant in Surat. Ind. Jour. Agn. Se.,
i bt . 34’
33.06 : ) A note on field technique. (Government of Bombay, Depariment of Agricul-
ture). | R | 35

33,07 :  On the use of method of paired differences in estimating the significance
. of field trials. Ind. Jour. Agri. Sc., 3, 349. 36
fﬂi:ﬂ%.ﬂﬁ — The randomization of plots in field trials. 7nd. Jour. Agri. Se.. 3, 549. 37
23.09 - The use of random sampling numbers in agricultural experiments. Ind.
Jour. Agri. Se., 3, 1108. | 38
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33.10
33.11

33.12
33.13

33.14
33.15

33.16

34.01
34.02
34.03
34.04

34.00

34.06
34.07
34.08

34.09

34.10
34.11

34.12

34.13
34.14
34.16
34.16
34.17

34.18

34,19

MampanaNoss, P. C. and Bose S. S.: Effect of the time of application of fertilizers
on the yield and the rate of shedding of buds, flowers and bolls in the cotton
plant in Surat. fnd. Jour. Agrs. Sc., 3, 139. 30

: and Bosg, 5. S.: Effect of different doses of Nitrogen on the rate of
shedding of buds, flowers and bolls in the cotton plant in Surat. Ind. Jour.
Agrf. S{:., 3, 147 w

Certain varietal studies on the cotton plant. Ind. Jour. Agri. Sci., 3, 339. 41
: Analysis of manurial experiments on wheat conducted in Sakrand, Sind.
Ind. Jour. Agri. Sci., 3, 345. 49

Analysis of varietal tests with wheat conducted at Sakrand, Sind, 1931-32.

I-m-f. Jour. Agri. Sct., 3, 544. 43

Sex, S. N. and Smwvaa, H. C.: Indian prices during the depression. With seven

figures. Sankhya, 1, 5. 44

SinuA, H. C.: Gold exports. Capital. 45
1934

Bosg, R. C.: On the application of hyperspace geometry to the theory of multiple

correlation. Saxkhya, 1, 338. 46

Bosg, S. S.: Tables for testing the significance of linear regression in the case of
time-series and other single-valued samples. Sankhyd, 1, 277. 47

. A note on the mathematical expectation of the variance of the regression
coefficient. Sankhya, 1, 432. 48

CHAKRAVARTI, K. N.: Age-distribution in secondary schools in the United Pro-
vinces. Sankhya 1, 343. 49

Das, K. N. and Manaranosis, P. C. assisted by Nag, A. C.: A preliminary note
on the rates of maternal deaths and still-births in Calcutta. With ten figures.
Sankhya, 1, 215. 50

Guna TuakxurtHA, J. R.: A note on cotton prices in India in relation to the supply
factor With two figures. Sankhya, 1, 186. 51

A short list of current Indian official statistical publications relating to

agriculture : Sankhya, 1, 329, 52

: A short list of Indian official publications relating to price statistics.

Sankhya, 1, 440. 63

MAHALANOBIS, P. C.: Studies in educational tests, No. 2. The age variation of
scores in a group test of intelligence in Bengali. With eight figures. Sankhyd,
1, 231. o 654

A revision of Risley’s anthropometric data relating to the Chittagong

hill tribes, Sankhya, 1, 267, 55

Rotation experiments with cotton, groundnut and juar in Berar, 1923-31.

Jour. 4gri. Sc., 4, 361. 56

Studies in educational tests, No. 4, A preliminary study of the intelligence
quotient of Bengali School children. With ten figures, Sankhyd, 1, 407. 57
-—: and Bosg, 8. S.: A statistical note on the effect of pests on the yield of
sugarcane and the quality of cane juice. Sankhyd, 1, 399. 58

- with the cooperation of Bosg, S. S., Ray, P. R. and BANERJEE, . K;:
Tables for random samples from a normal population. Sankhkyd, 1, 289. 59

and CoakravarTI, K. N.: Studies in educational tests, No. 3. Analy:aia of
marks in the school-leaving certificate examination in the United Provinoes,
India. 1919. With ten figures. Sankhya, 1, 245. 80
SEN. 8. N.:©  An estimato of the rural indebtedness of Bengal. Sankhyd, 1, 335. 61
Sixua, A. R. The statistical law of demand for wheat in the United Provinces.
With two figures. Sankhya, 1, 166, 62

and Srvia H. C. and Gura THARURTHA, J. R.: Studies in Agricultural
prices in India—No. 1. Indian cultivator’s response to prices. With four
figures. Sankhyd, 1, 155. 63

Srwua, H. C.: Indian agricultural sthtistics. Jour. Roy. Stat. Soc., 97, 155.
28
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356.01

36.02

35.03

35.07

35.08
36.09

36.01
36.02

36.03

36.04
36.05

36.06

36.07

36.08

36.09

36.10

36.11
36.12

36.13

36 14

36.156

1936

Bose, R. C.: On the exact distribution and moment coefficients of the I?-statistio.

Sctence and Culture, 1, 205. 66
and Roy, 8. N.: On the evaluation the probability integral of the D*-statistic.
66

Science and Culture, 1, 436.
Bosg, 8. S.: On the distribution of the ratio of two samples drawn at random from
two uncorrelated population of type III. Scicnce and Culture, 1, 365. 67

On the distribution of the ratio of variances of two samples drawn from a
given normal bivariate correlated population. Sarkhyd, 2, 65. 68

and Mauaranosis, P. C.: On cstimating individual yields in the case of
mixed-up yields of two or more plots in agricultural field experiments. Science

and Culture, 1, 205. 69

HagrrisoN, C. J., Bosk, S. S. and Manaranosis, P. C.: The effect of manurial
dressings, weather conditions and manufacturing processes on the quality of

tea at Tocklai experimental station, Assam. Sankhyd, 2, 33. 70

MarALANOBIS, P. C.: Study of consumer preferencesin Caleutta. (submitted to
D. J. Keymer & Co.) 71
SinHA, A. R.: Elasticity of demand for wheat in India. Sankhya, 2, 65. 72

Svga, H. C.: Is India over-populated ? Modern Review. 73

1936

BANERJEE, K. C., Bosg, S. S. and MaraLaNoBi1s, P. C.:  Studies in tiller variations,
Ind. Jour. Agrs. Sc., 6, 1122. - 74
BANERJEE, S. K.: The one-tenth percent level of the ratio of variances. Sankhya,
2, 425. 75

Bose, R. C.: A note on the distribution of differences in mean values of two samples
drawn from two multivariate normally distributed populations and the defini-

tion of the D?-statistics. Sankhya, 2, 379. 76
Bosg, S. P.: Marketing of rice at Bolpur. Sankhya, 2, 105. 77

Bose, S. S., SexaupTa, S. C. and ManavanNosis, P. C.: Statistical analysis of a
manurial experiment on Napier grass by the method of covariance. Agri. Live-

stock in India, 183. 78
. GaNgurLy, P. M. and Manavanosis, P. C.: Frequency distribution of

plot yields and optimum size of plots in & uniformity trial with rice in Assam.
Ind. Jour. Agri. Scsv., 6, 1107. 79

. CHARRAVARTI, S. C. and MamarANoBI1S, P. C.: The effect of different
methods of harvest on the estimated error of field experiments. Agrs. Lavestock

tn India, 814. 80
., CHARRAVARTI, S. C. and Mamaravosis, P. C.: A complex experiment
on rice at the Chinsurah farm, Bengal, 1933-34. Ind. Jour. Agrt. Sci., 6, 34. 8l

KurLgarni, R. K., Bosg, S. S. and Manaranosis, P. C.:  On the influence of shape
and size of plots on the effective precisipn of field experiments with juar. Ind.

Jour. Agri. Sc., 6, 460. 2
Manaranosis, P. C.: A pew theory of anocient Indian chronology, Sankhyd,
2, 309. 83
Note on cotton prices in relation to quality and yields. Sankhyd, 2, 135. 84
. Editorial note on the margin of error in the calculation of the cost of
cultivation and profit. Sankhya, 2, 121. 85
Karl Pearson, 18567-19368. Sankhyd, 2, 362. 86
A note on the statistical and biometric writings of Karl Pearson (with
seleoted references). Sankhyd, 2, 411. 87

— —- assisted by Roy, 8.: School 8COTES.
Sankhyd,’ 2, 397. 88

marks and intelligent test
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36,16

36,17

37.01
37.02
37.03

37.04

3801
38.02
38.03
38.04

3K8.05
38.06

38.07
38.08
38.09

38.10

Mamananoris, PG On the veneralised distance in statistics.  Proc. Nat. I'nst.
Nevences, 20 H. RQ
SakseNa, S P Cost of living index for industrial labour at Cawnpur, 1914-1935.
Sankhyd, 2. 420, o,
1937

Bose, R. €. On the distribution of the means of a certain Dessel tunction popu-
lation. Science and Cultwre, 3, 335. 9]
and Roy. & N.: On the distribution of Fisher's taxonomic coeflicient

and ‘Studentized’ D--statisties.  Science and Culture, 3 335 92
Bosk, S. P.: Survey of rural indebtedness in South-west  Birbhum, Bengal
93

in 1933-34,  Sankhyi, 3. 143
Bose. S, 8. and Mexox, T V. G A statistical study of the deterioration ot vields
of the permanent manurials, Pusa.  Ind. Jour. dgri. Se.. 7. 205, 04

Preliminary report of the survey of handloom weaving indus.

CHAERAVARTI. N. (. :
95

try in Bengal. (submitted to the Government of Bengal).
ManaLaNoBIs P.C : On the acenracy of profile measurements with a photographic
profiloscope. Sankhya. 3, 65. 96
The need of a sample survey of the growth of population in India, Sankhya.
3, 5H8. 97

MaravLaNosis, P. C. ;. Statistical note on the Hooghly-Howrah flushing and
irrigation  scheme. (submitted to the Government of Bengal, Irrigation
Department). 08

Bose. R. . and Rovy. & N.: Normalization of variates and the use

of rectangular co-ordinates in the theory of sampling digstributions Sankhya,
3. L. 99

Mevox, T. V. G. and Bose. 8. 8. ;A statistical studv of the vield of the permanent
manurials. Pusa.  Ind. Jour. Agri. Se., 7. 193. 100
Nam, K. R.: A note on the exact distribution of A,,.  Sankhya 3. 171 101
- A note on the distribution of the mean of Fisher’s “¢°. Current Science,

6, 290. 102
SixmA, H. C.: Should the rupee be devalued ? Ind. Jour. Econ. 103
104

Sinma, H. C. and Sizua, J. C.: The ratio question. Sankhyd, 3, 125.

1938

AcrARrYA, D. P. and Manavasosis, P. (' : A note on the correlation between results
in the college and university examinations. Sankhya, 3.239. 105
Bosg, R. C.: On the distribution of the means of samples drawn from a Besscl fune-
tion population. Sankhya. 3, 262, 106
On the application ot the properties of Galois fields to the problem of con-
struction of hyper-gracco-latin squares.  Sankhyd, 35, 323 107
and Roy, S. N.. The Distribution of studentized D*statistics. Sankhya,
4, 19.

| | 108

Bose, S. S.: On a Bessel function population.  Sankhyi, 3, 253 109
Relative efficienciex of regression coefficients estimated by the method of

finite differences. Sankhyd, 3, 339

110
e and MamaLANOBIS. 2. (.- On the exact test of association between the
occarrence of thunderstorms and an abnormal ionisation.

L) .i.-ll:l',

Nankhyi, 3,249, 111
On estimating individual yields in the case of mixed-up yields of two
or more plots in field experiment.  Sankhyad, 4, 103. 112
Darra, B, N. and MaraLaxosis P. C.: A note on the foot and stature correlation
of certain Bengali castes and tribes. Sankhyd, 3, 245. 113
Datta, H. K. and Sizvua, H. . Indjan foreign trade (1933-37): Its relation to
exchange rate. Sankhya, 3, 1056. 114
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98.11 Manacanosis, P. C. : A note on the influence of lunar phase on the rainfall in the
month of July in Calcutta, 1878-1924. Sankhya, 3, 233. 115

38,12 . A review of the application of the statistical theory to agricultural field
experiments in India.  (Proceedings of the Second Meeting of the Crops and
Soils Wing of the Board of Agriculture and Animal Husbandry, Lahore, 6th

December 1937, Government of India). 116
38 13 - : A note on grid sampling. Science and C'ulture, 4, 30( . 117
a8 14 :  Statistical report on the experimental crop census, 1937 (Indian Central
Jute Committee, 1938). 118
48 15 Namr, K. R. The distribution of Krishna Iyer’s ‘Mean of Fisher’s t2. ('urrent
Science, 7. 21. 119
38. 16 On Tippett’s ‘Random Sampling Numbers’'. Sankhya, 4, 65. 120
R_17 -~ On a method of getting confounded arrangements in the general symme-
trical type of experiment. Sankhya, 4, 121. 121

138 18 Roy, S. N. : A geometrical note on the use of rectangular co-ordinates in the theory
of sampling distributions connected with a multivariate normal population.
Sankhya, 3, 273. : 122

95.19  Sivga, A R, ¢ A study of the Indian official jute forecast. Sankhya, 3, 413. 123

1939
3901 Bos: R. C.: On the construction of balanced incomplete block designs. Annals
of Fugenics, 9, 358. 124
10.02 and KisHEN, K.: The generalized interaction in s" factorial design where
s is a prime or a power of a prime. Science and Culture, 4, 473. 125
30.03 — . On partially balanced Youden’s squares. Sctence and Culture, 4, 473. 126
3904 Bose, R. C. and Namr, K. R. : On completely orthogonalised sets of latin squares.
Science and Culture, 4, 666. 127
10.05 . Partially balanced incomplete block designs. Sankhya, 4, 337 128

1906 Bose. S.S., Kuanxna, K. L. and Manavavosis, P.C.: A note on the optimum
share and size of plots for sugarcame experiments in Bihar. Ind. Jour. Adgri.

Scr., 9, 807. 129
39.07 Kisen, K.: Symmetrical incomplete block arrangements withe blocks of unequal
size. Science and Culture, 5, 133. 130
39.08  Manavanosis, P. C.: First report on the crop census of 1938 (submitted to the
Indian Central Jute Committee). 13]
39.00 . General report on the enquiry into the prevalence of drinking tea among
middle class Indian families in Caleutta, 1939 (submitted to the Tea Market
Expansion Board). 132
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