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THE INDIAN STATISTICAL INSTITUTE
SEVENTH ANNUAL REPORT: 1938.39

The year ander review has wilnessed a great deal of extewsion of the ativitics of the lustitute
In various directions.

INDUN STATISTIAL COXFINENCE.

The sccond session of the Didian Statiztical Conference was hehl at Lahure from the S Jannary,
1939, 1 the 7h Jonuary, 1939, in close vo-ope: i i e Congress, Tl Conferee
was openal by Hig Excellency Sir Henry Duflicl) Craik, K.CS.1 erior of the Punjah, aud was
presided over Dr. T. K. Gregory, D.S¢., Reouomic Advisor to the taweenment of India, The Labore
sexsion was largely attended and was considdered highly suceessfol in every way, A shan report is
given in the form of an appendix. A detailed report of the Conference with full Frocecdings wil
be published shortly.

RosurcE Work.

It has always been the policy of the Satistical Laboratory and Institute 1o emphasize the fact
that statistics is an applied science, amd that its pltimate justification lies i e promotion of homen
wellare, We fully recognize the importance of fundanienstal rescarch hut our 2im it develop the
matliematical theory in actoal relation 1o practical problems.  The work in Calvmtta has been
developed in conformity with this principle. Although grauts ure secvived from different swurces
fand in certain coses not dircclly in the nane of the nstitnte) the rescarch and technical work is
orgatized on n unitary basis.

bmprovement of the fnle Forccast. During the vear mmder review extensive re<eanches lave
leeen carried out in the field as well as in the Statistical Laboralory in connexion with the improve-
ment of the Jutc forecast. The reotiomic importance of the question can scarcely Iv exugperatal as
4ate and cotton form (he two chiel items in (he export acconnt of India. The price of juie, plore
am any olher aingle factor, controls (e prosperity of agricullare, aml Jience of commerce and
industry in Bengal. Ixisting icthods for \he preparation of tlie jule forecast are known tw be
thoroaghly anrelisble; aml the nced of improving the cstimate has been recoguired for a long time,

On an average more than <cven million for xeventy lakhl of indiviloal plots are soaen with
jute cach vear. These plots, however, du not occur in compact Blocks; but are scaltered among
aboot 120 million lor twelve crores) of other plols rovering an area of ovve fftyfive Unaisan | wpiare
miles. I this situation, a complete enumerstion by direct inspeetion of each of s 120 million
plots is out of the question. It wovld require un 2y of cight or ten thowsand men and wonld
cost at least twelve or fifleen laklis of rupees, while the resnltx woukl he (horonghly untrustworthy.

The Statistical lostitute, therclore, suggesicd using the method of a ample survey in which
oaly a very small fraction fol the order of nue or two per cent of the plots) would be cnunrcrale)
ot random. The Government of Bengal and the Indinn Central Jute Coimittre aceeepted the proposal
and decided 1o explore the possibilities of the sample sarver. An Experimental Crop Census ws
organized in 1837 and a larger field corvey in B districl: wos conducted in 198; model swmpling
experiments as well as detailed amalysis of the data eollected duriog the fiehl sorvey were then
carricd oat in Ihe Statistical Laboratory. The resnlis oblained were distinetly promising, anml wark
has slready started ob a scheme for a random samplc sorvey 1o be ennducted in Benga) o 1939 at
Bt estimated cost of about eighty Lhoosand ropees.

Although the whale of the work in 127 and 1938 was donc in the Statistical Laboratory and
the entire responsibility resied o us, the scheme was conducted in the nane of the Jate Commiltee.
Prom onr point of view this arrangement was nol satixiaciory; and after a great deal of egotiations
with the Jute Committee and the Government of Bengal it ha< heen finally tettled that the Statistical
Institute shonld undertake the complete responsibility for the statistical portion of the work, ood a
block grant of Rs. 35,000 has been sanclioned for thix purpose. The details of the present arrange-
ment were considered and settled 81 a meeting of the Council held on the 91l Pebroary, 1939,

Flood Problems in Orissa. The Hony. Secrctary hal sabmitied some time ago a comprehensive
report oo reiofall and floods in Orissa; and \he Government of Orissa have bren tsking a good desl
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of interest in this work since 1§37, During the year onder review the Foo'ble Mr. Kasengo,
Minister-in-Charge of the Irrigation Department, Mr, A. Vipan, Chief Rngieer aod Mr. ). Shaw,
Special Flood Officer, Orissa came to the Statiscal Laborstory and discussed varics questions la
the present conmexion with the Hony. Secretary; asd Mr, Lingaraj Das, Assistant Rngiveer, was
sent on depolstion to the Statistica) Laboratory in March, 1639, o study some of ile techmical
problems. The Government of Orissa have also expressed their appeeciation of the work done in this
connexion in the form of a resolution from which an extract is given below :—
“Professor P. C. Mahaluachis, Calcntta, at the request of the Governmemt of Dihar
and Orissa, ondertnok the preparation of a report on the complete sindy of nlnml nd
floods in Orissa and the report is wow in the honds of the printers. *
Professor has leted this work covering M(mmnd
abont 180 maps and diagrams which the Government of Orissa think will be a classic of sach
work in India. ® ® ® ¢ The Government of Orissa are indebted to I'rofrescar
Mahalancbis who has done this work {ree of charge on his part. The preparation of & repon
on Orissa Ploods in his spare time, has of mecessity laken some years and it will lr wme
months yet before the report is fimally published; Lut the Government of Oriva with to
take this opportunity of thenking Professor Mahalanobis and expressing their high apprecia-
tion for his great work, stndy and self-socrifice in producing (he repoct, which it b
beliered, will be of grest value to the Orissa Province and also to India ss a whole.

River Problems i Bewgal. The Homy. Secretary was appoioted & member of the Coaference
on River Problema convened by the Goreroment of Beagsl in Cokutia in July (838 Amowg other
recommendations the Conference wsamimoasly supported the proposal thal necessary arrangements
should be made for the systematic stmiistical analysis of data relating (o rsinfall, irrigation, fuud and
drainage.

Economic Statisifcs. At the request of the Government of H. H. the Maharsja Holkar of Indore,
a detoiled scheme has been prepared for an enquiry on & random sample basis inlo the family
budgets of textile workers in Indore with a view Lo the constroction of & cost of lving index.

During the year under review n good deal of help was also given to the recently staned
Buresu of Bconomic Intelligence of the United Provinces, especially in conpexion with an enquiry
into the family bodget and housing conditions of working men in Cawnpore and certain enquiries
into the standard of living of caltivators in villages. At the request of ihe Government of the Uniled
Provinces the Hony. Setretary went to Luckoow for three days in January, 103 10 discoss various
preblems in connexion with the statistica) work of the province; and attended a special conlerence
of Government officers which was convened in Luckmow for this porpose. As a resalt of these
discessions several achemes have been already prepared aod ere under comsideration by the U. P.
Governmest.

The Hon. Secretary has been re-appointed a member of the Bengal Board of Ecovomic Enquiry;
and the question of taking up an enquiry into Ihe family budget of extile workers in Bengal with
the active co-operation of the lastitute is voder cons{deration.

Work has been continned ander the guidance of Dr. H. Sinbu on varions ecomomic questions
sach as the exchange ratio snd the Indisn foreign trade,

Agriesltural Stabistics and Design of Experiments, Systematic studies in the design of cxperi-
ments have been conducted in varions directions. A new mathematical method of comsiructing
Hrper-Crueo Latin Squares has been worked oo, and the method of constrociing symmictrical

block have been ized, leading to the solution of
farther new designs. Generalired types of designs which include as special cases Yoles's incomplete
balanced block designs and quasi-factorial designs with equal or onequal block sizes, are bring
investigated; and the comcept of gencradieed interaction in lhe cose of the 2* design hag been
extended to include &)l symmeirical designs of the type 8*, where S is a prime or & power of 1
prime. A new method of estimating mixed-up rields in a field experiment and performing exact
tests of significance for the treatment effects has also heen worked oct.

A ferge amoant of work was dome on the anelysis and interpretation of field experimems
A mumber of schemes and campling programmes were as usual prepared for varions porposes such
08 cropcatting experiments, survey of gugnreane pests ond borers etc. Complex experiments aod
quasi-faciorial designs on various crops were slo analysed and interpreted. The Hony. Secretary
attended the meeting of the Advisory Board of the Imperial Council of Agriculturs! Rescarch in
November, 1938 and strved oo varions committees.
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Autlmolarial Work, A delailed rcpon was prepared oo the basis of field dats collected in
course uf anli-mosquilo cxpeniments organized by the Bengal Depariment of Pblic Health with o
view (v ascertain lhe uscfulness of cerain sprcial apparalus for Use control of walaria,

Dict Swrvey b Cslcutto, With the help of a specin) graot a diet survey on a random
sample basix corering about 1400 familics in Calcuits was complcted during the year pader review.
It s hoped that the survcy wouh! yichl rexulls of considerable practical usefelness,

Theoretical Stollstics, Work on 1he D'Statistic lms been contivucd, and 3 simple clegam
method of obiaining the distrilation of the Stedemized (orm of the statistic has been obiained.
The importanee of vur previous work Tas bren recognised in generous tenms by Prof. R, \. Fidkr
in an anthoritatiee artick in a recent issae of e Awnals of Emgenics (VIIN, 1938, 376-386) in which
he Juc linked pp our work o the generalized distance with his own work on b Jiscriminant
Toction.  Tables for 1he Stadentized furm of the statistic are proposed 1o Be concirncted, for which
a scheme has been sobmiticd lo the Iniperial Council of Agriculteral Research. A list of papers
publishicd or completed during U year is given in Appendix |

GUANT FROM THY GOVIRXMINT OF 1xDIA

The Goverament of India had made provisius for an increased grant to the [nstitole in the
binget for 1938-39; owing lwwever 1o (he swiden deterioration in e financial situation the proposcd
increment was kepl in abeyance,  The Huny. Secretary made persunol representations in this matter
1 1 number of high officdab of the Government of India ; and we are glad ta report that the
Government of india have beea pleawed 10 resture the grant from the carrent year. The cunditions
of the grant remain practically idevtienl; bat the Govemment of Jodia have expressed a dosire o
nominate two members instead of one member of the Standing Uommitice for Rescarch.  This
propesal bas been obready accepted by the Council.

During the year vnder review somic of the research workers of Lhe Institate were eogaged in the
Jute Census scheme and were paid ont of the funds provided for this purpose. The expenditure on
Wre research staff paid dJirectly owt of (he general fund of the Institwte has therefore beem
comparatively small Whis year.

The Standing Commitice for Revearch cunsisted of the followiog members during the year
under review,

Dr. G. §. Nose, Projessor of Psychology, Calewtta University; Prof. S. N. Bose, Professor of
Physics, Dacea University; Mr. P. R. Carpenter, Chic/ Scienlific Officer, Tocklai Tea Experimintal
Stolion, Assam ; Col. A. C. Chatterjee, LM.S., Dircclor of Public lcalth, Bengal: Prof. K. B.
Madhava, Projesser of Statisties, Mysorc Umiversity; Dr. John Mauhai, Dircctor Geseral of Com-
merciol Intelligence and Stotisties, DethiSimda; Dr. C. W. B. Normaad, Dircclor Genesal of Obser-
valorics, Poona; Mr. T. ). Y. Roxburgh, LS., Jadicial Sccrclary, Bengal; Col. A. J. H. Rassell,
Public Health € with the of Indla inaled by the of India);
Prof. N. R. Sen, Ghosh Professor of Mathematics, Colewtta Univeesity; Dr. H. Sinha, Culeuile
University with Prof. . C. Mahalanobis as Seerctary of Ihe Commitice,

StnsniaL Expuikies,

As in the previons years, o large number of inquiries from all parts of India were atteoded to
during the year under review. The distibation Ly subjects and by provinces is given bekone :—

By Swbjerls—Agriculture 75; 2 ics 18; lerigation 7; Mathematical
Statistics 3; Medical 22; Psychology 6; \hmlhnems 6; Total 139,

By Provhccs—Assam 4; Beugal 9; Bibar 2; Bombay 1; Madvas 2; Orissa 2; Pumjab §;
United Provinces 20; Sind 1} others 6; Total 139,

Apvascrp Wonrzres.

The year under review has been particularly noteble for a rapid increase in tbe number of
officers and advanced workers from different parts of India coming on deputation lo the Statictica)
Laboratory for tralning. A complete lin is given in Appendix 2. The tola) nomber of workers for
wham accommedation could be provided was 27; and the total smoust of lmition given was 10
mag-monthis, so that the average atlendance was obout 9 men per month on An average. A large
number of opplications Led to be refosed, however, owing o lack of sccommodation and other
facilities for training.
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Da. Six Baajrxnes Nava Sut, 1864—1938.

There were two beavy losscs Ly death during the year under revicw. Sir Brajendra Nath Seal,
who was Honorary Member of (he Lustitute swee ity mception in 1931, died in Cakutta on the
3rd Deceuiber, 1939, He wos born is Calcotia vn the 3rd Scpiember, 1864, and very early acquired
8 unique feputation os & mest versatile and erudite scholar and philosoplicr. He lad o deep

of the theuty of ility and statistis which be considered (o be Lbe
loundation of imlnctive inference 1o science, Me inilisted stsuitical rescarches on modern lwes in
Calcuttn in 1906 whea he was holding the cluir of philosophy in the Calcutta Umiversity. Thiy
served to create o small nocleus for statistical work which later developed imto the Statistical
Laboratory aud Ipstite. When he becamke the Viee-Clamellor of the Mysore University he
created a speciul chair for Malewatical Economics and Staustics, the hrst and up till now the valy
chair of itx kind in Lodia. In spitc of failing bealth hic contioued 1o tuke an active ferest m
the work of tlx Instilatc as long as e was alive. An obiluary articde will be published shonly
in Sankhyd.

SupsENDY Sexuax Bust, 19061838,

Subbendn Sekhar Bose, a wember of the Conoerl of the lostitute, was bom in 1906 in a vdlige
pear (aleotia. After a bpiliant ocademic career be ook up the study of Statistics seriously in 198,
and juined the Statistical Laboratery as 8 sciestific asssitant in 1931, and was its most acuve wourker
up to the time of bis sudden Jeath afier an emergency vperation on 2nd November, 193, He
published abuut 25 papers ou thevrctival and applied statistics apd w1935 was awarued the Pronchand
Roychuod Stedeniship of the Calesuta University for statistical rocarches. ln one setise cven
more iniporiant was his contribution 1o Uie orguiisational side. 1 recent years he was i etlective
churge of the Usining scction, oud thus caimc Wt personal contact with must of e slatstical
workers of his generaton in ludia. He was o puoneer w the statistical movesient in Indi, and
without Jis Il the Statisucal Laboratery ond Institete could mever have attained ns present posttivn.

A memorial meetivg was beld in the Stansucal Laborstery oo e 7th Novemler, 1938, A
wemorial fuud was opened at the same linse 1o which about Rs. 1,807+ have been connbuted o
for. A subomuwitice bus teen appointed by the Council to prepare a scheme. A special memonal
article will be published in the vext issue of Sankhyd.

Visitors.

As in the previous years a large tumber of distinguished visitors came to sec the work of
e lnlitte, aweng \\hunl wmay be sientioned :—
5 ial Council of \gnnll\nnl Research, New Dxihi);
Sir Edword Benthal), Ll i Mr. ). K. blair, 1.C.S. (Sccretary, C jon und Works £
Bengal); Nr. M. 0. Cagter, LU.S. (Director of Land Records, Bengal); Col. 3. (. Chatterjee, LALS,
Wircetor of Public Health, Bengal); Dr. Arthur Geddes {Umiversity of Edinburgh, Scottanu); br. 1
¢ Ghose; Mr. H. Grabam, LCS, (Secrctary, Ageiculure and Industries Departmient, Sengal);
Mr. P, ); Griffiths, 1.CS. (Retd.), (ViceChoirman, fodan Tea Market Lxpansion Board); Mr. A.
Hughes, 108, oim Secretary (o the Goveroment of Deugal, Department of Commerce and
Lobour); Ar. . C. loglis {Dircctor, Ceniral lerigation Rescarch Loloratory, Poosa); Mr. H. V.
Kanath, LU.S. (Retd}, (Coordimation Officer of the Indian Natiua' Congress); The Hom'Lke
Mr. Nityanonda Kanungo (Mivister, Goverument of Orissa); The Hoa'ble Mr. Tomiruddin Khag
[Mimster, Governnrent of Beogal); Mr. D. MacPherson (Secrviary, Communication aml Works
Departinent, Government of Beugal); Mr. 8. C. Majumdar {Chief Enginver, Irrigation Departaicnl,
Bengal); The Honw'ble Mohoraja Sris Chondra Nandy (3inister, Goverament of Bengal); Mr. 8. N,
Roy, LS, ﬂkpnl) mmluy to the Government of Bengal, Faoce Deparumcat); Mr. Joln
Sargent with the U of ludis, New Delbij; Mr, J. Slaw
[Bxecolive Engineer, Unssn). Mr. P. G. Shaw (Chiel Auditor, Hast Indian Railway); Mr. H. R.
Stewart, LAS. (Oficiating Agricoltural Mxpert, Insperial Council of Agricultural Research, New
Delli); Mr. A. Vipsa (Chiel Engineer, lrrigation Department, Orissa).

BRAXCHES OF YHR INSTITUTE.

Poona Branch. We ere giving below extracts from the Poons Branch sent by Principal D. G.
Karve, who was in charge of the Branch throughout the year os the Local Secretsry.

The Branch organized classes in elementary statistice! methods during January, 1839, Prof. G.
L. Chandratreys, D.A. {Cambridge), Profcssor of Mathematics in Lhe Vergusson College, Poona,
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was kind enough 1o give a mum of foar lessons wich was attended by a large number of research
workers employed in i itutions und The best thanks of the
Branch are due to Prof. Chandratreya for his valuable heip.

Qur best thovks sre duc fo the Govermment of Bumbay for supplyiug the Branch with free
copies of a large number of their perisdical pullicotions. The publiations arc of greal assistance
to workers associated with (he Drauch and are being suitably reviewed in Sankhyd.

The total membership continued la be the same as fast year's, viz, 12 Life-menibers anid
2 Local Associates. Prof. V. G. Kale was retlected a3 Chairman aml Principal ). G. Karve as
Secretary for the year,

Lahore Brauch. The Hon'ble 3r. Manohar Lal, Vinance Minister of the I'unjab, continoed
to be the Chairmun amt Dr. N. K. Basu, the Hon. Sccrctary of the Lalwre Brauch. The Hm'ble
Mr. Manohar Lal kindly ngreed also 1o act as the Chairman of the Reception Committee of Uhe
sevend sexsion of (he Indinn Statistical Conference held al Labare, amlb it wis due to the active
interest taken by him and other members of the Local Dranch that the Lalore sexsion of the
Statistival Conference was 50 successfol.

Mysore Branch. Prof. K. B. Madhava contioued (0 be in charge of the leanch thronghout
the year. s inn previous vears the work of Uk brancl was conductul in netive cooperation with (he
Departments of Statistics, Mconomics and Psychology of the Mysore University.

MisceLiasrovs.

We nute with pleasure that Mr. Samarendra Nath Roy, a semior worker of ihe Statistical
Laburatery was appuinted part-time hotiorary lecturer in \he Department of Fosi-graduate T ching
of e University of Caleuttn, Mr. Atidmnath Rose, one of Uk xenior workers of the Statistical
Laboraters, was awanled the Prenichand Roychaml Stndent<hip of the Pniversity of Caleutta,
Mr. K. R. Nair, anohter <cnior worker of the Laboratory, was awarded the degree of M.Se, in
statistivs of U Madras University on the strength of a thesis submitied by him,

We regret to report that Mr. M. Thomax wha came here from lyderabad in July, 1938 died
of meningitis on the 29th Jannary, 1999, He was a promising voung maon, aml had made himsell
popular among his fellow workers in the Laboratory. A comdolence meeting was leld on fhe
next day.

SaNREYA: TR INDLAN JOURXAL OF STATISTICS.
Four issucs of Sankhya were published in the sesr under review. The scientific standard
ul e paper was maintained at o high level; and the number of subscribers, espevially owside
India, is steadily increasing. Audited scconnts for the year under review are given below.

Recoipts and Payments Account for the year 1938-39.

RCE)PTS. EXFINDITURE,
Rs. A P.| Rs. a. P Rs. A | Rs. a b
T Subscriptions 518 ¢ 4By Establishment o210
o Mdvertisement lergrs 37 8 0f ., Press Bills ... 2dn 29
“ : w Postage & Saativnary
L G expenses M5 R 0
Mahalanobisx| 175 0 0 w Papers 660 7 8
Mr. K. B. Madhava | 100 0 0 . DBolarnce at Bank 470 31
275 0 0]
« Barmarked Grants:—
l-mm the Govt. of
India 2,000 0 0
Other Grants 1,700 0 0
3,200 0 0
.. Contribution from lnsli
lute 9 49
4960 0 4 4960 0 4
, Masmixes Srraxy, Caama, Bxamincd aml Foamd Correct.
The 20tk April, 1939, P. C. Naxpt & Co., Hony. dndilors,

Chortered Jteconntants,
Repgistered Acconntants,
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Membership : The pumber of life-members is 27 and of ordinary members 160,

AUDITID ACCOUNTS.
The audited sccounts of the lmstitute for the year voder review are given below.

Recaipts and Payments Account for the yoar 1938-36.

LEXPEXDITURE. Recxters,
Rs. a.r| RS. a P RS a h) Rs, wr

General Fund :—

General Fund :—

To Opening Balance— By Research Stafl 1601 & 3
To Cosh ... 6 0 « Dooks anid Journale L s 6
ToBamk .. .. 219 40 Laborators Equipme 107 6 0

22910 0| .. aad
., Sabscriptions— Travelling Kxpensex w2
To Ordinary Men- « Dintage, Statjonery and| |
i) .| %012 0 Comtingent Expenses! ‘ 1246 14 6
To Life Members ... " l!ununauon Fees .. ]
1,000 12 0|, 1o Sankyd|

o Grant from the Gov- for supplying Jouraals
vernment of India .. 5000 0 0 o Members | 8 30

,» Bxamination fees 120 4 0|, Bank Charges TR

1« Miscellancous 612 0 |

8498 6 0] | |66 3 0

Banmarked and  Speciall . Statisticnl  Conference,

Enquiries Fynd. 1839 92
w Grant for Sankhyi—

To Grant from the Govt, from Govt. of India| 2000 0 0
of Tndia— Other Grants [ 00
for Saukhys .| 2,000 0 0] 13700 0 0
for Conference and ,» Crant for Conference| |

Proceedings, 1938 | 2,000 0 0| aud Proceedings for]
—————1 4,000 0 1938 123{» 00

.. Grant from the Gov-| W« Diet Suner . 1585 10 6
emment of B!ngal 3,000 0 Of

o Gram  from H. 3
Maharaja of Hollmr 1,000 0 0 Contingent expenses, 183 & 0

w Graut from . Hire  charge  for)
the Nizams Govern machines and fur-;
ment 700 0 0) nitures o W40

. Grant from Govern- i =116 7 0
ment of Punjab . 20 00 ‘ o

. Grant from Tca Rxpan- s s )
sion Board .., 4,000 ¢ Of Iosms Dalance : —

" Gnm from Indian Cen- Cash General Fund] 217 5 0

1 Jote Comnmittee] 750 0 0 Bank [RSRRUNY
Rank  Jute  Census
work .| 2.800 9 ol
Bank  Earmarke
and  Special  Fne —
EXNE quiries Fupd .. 4566 14 9| 9088 10 ¥
RN8 6 O BN
6, Hastixes Sreev, CaLeutra, h\nmmrd and Found Correct.
The 20lh April, 1939, £. ¢ Xavor & Co., lwiton.
Charlered Acconntants.
Registered Accountants,
CoxcLuston.

Considerable progress has been made during the year under review in spite of fimancial and
sther difficalties, and we offer onr most sincere thanks to all our fricnds and well-wishers who have

aelped us in oor work.

P. C. Mamatavous,

Hony. Secretary.



APPENDIX 1. LIST OF PAPERS PUBLISHED IN 193839

1. A Note on the Influsnce of Lunar Phase on the Rainfall in the month of Mly in
Calcutta, 18781924, Uiy P. . Mahalanobis. Sankhyd, Vol. 3 13), 1938, 232-238.

2. A Note on the Correlation botwsan Results in the College and University Examinations
Ry D. P. Acharya nod P. C. Molalonobix. Sankhyd, Vol 3 (3), 1938, 234-244.

3. On a Bessel Function Population. Uy Subhendu Sckhar Bose. Samkhyd, Vol 3 (3), 1938,
283-261.

4. On the Distribution of the Means of Samples drawn from a Bosssl Fuaction Population.
Dy Raj Chandra Bose.. Sankhyd, Vol. 3 13), 1038, 262:264.

5. On the Exact Test of Amocistion Between the occurrence of Thunderstorms and an
abnormal lonimtion, By Sabhemtu Sckhar Bose nnd P. C. Molalsgobis, Sunkhyd, Vab 3 Q)
2038, 249-252,

6. A Geometrical Nole on the use of Rectangular Co-ordinates in the Theary of Sampling
Distributions connected with a Multivarists Normal Population. By S. N. Roy. Sanithwl, Vol. 3 131,
1938, 273-284.

7. A Note on the Fool and Stature Correlstion of certain Bengal Castes and Tribos. By
Bhupendranath Datta amd? P. . Mahalanobis. Saukhyd, Vol. 3 @), 1938, 248248,

8. A Raview of the Application of the Statistical Theory to Agricultural Field Experiments
in India. By P. C. Mahalanobis. (Procecdhigs of the Secomd Mecting of the Crops and Soils Wing
of the Board of Ageicnlture and Awimal Husbandry, Gavernment of Indla).

9. The Distribution of Krishna lyer's “Maan of Fisher's ¥". Dy K. Raghavan Nair. The
Current Scicnee, Vol. VIL, 1), July 1938, 21-22.

10.  Statistical Report on the Experimental Crop Camsu 1937. By P. C. Mahalagobis.
iIndian Central fule Commitlee, 1938).

[l. A Note on Grid Sampling. By P. C. Mahalanobic. Science and Culture, Vol. TV (5),
Novemhes, 1938, 300.

12 On the Application of the Properties of Galois Fields to the Problem of Construction
of HyperCraeco-Latin Squares. Ny Raj Chonded Rose. Sankhyd, Vol 3 14), 1938, 323058,

13.  Relative Efficiencies of Regremion Coefficients Estimated by the Method of Finite
Differences. By S. & Bose Sankhyd. Vol. 3 (4), 1938, J39-M6.

4. The Ratic Question—A Reply to Mr. Adarkar's Criticism. Ry H. and J. C. Sinha.
Senkhyd, Vol. 3 [4), 1938, 303404,

IS. Indian Foreign Trade (1933-37): Its Relation to Exchange Rate. Br H. K. Dstte ond
H. Sinlia, Sankhyd, \'ol. 3 (41, 1938, 405412,

16.  Distribution of Studentised D*Statistic. By R. C. Dose wnd 5. N. Rov. Sanbhiyd,
Vol. 4 {1}, 1838, 1938,

17. On Tippett's “Random Sampling Numbers”, By K. Raghavon Nair. Sankhyd Vol. 4 (1),
1938, 65-72,

18 On Estimating Individua) Yields In the case of Mixedup Yields of Two or More Plots
in Field Experiments. By S S, Tose aml P, C. Mahalanohis, Sankivd, Vol. 4 {2, 198, 183-120.

1. On & Method of Getting Confounded Avrangements in the General Symmetrical Type of
Experiment. My K. R. Nair. Sankhyd, Vol. 4 (23, 1038, 121136,

2.  Indin through the Depression. By H.and J, C. Sinha. Senkhyd, Vol. 4 (1), 1938, 193-200.

21 First Report on the Crop Cemsus of 1938. Dy P. C. Mahnlanobis. ({indian Central
Jute Commitice, 1939).




APPENDIX 2. LIST OF ADVANCED WORKERS IN THE
STATISTICAL LABORATORY, 1938-39.

I. Mr. Parimal Roy, M.A., Leclurer in Economics, {Dacca University). Mag—Jone, 1038

2 Mr. S. P. Agurwale, MA., LLB., Posigraduste Student, (Lucknow Unlversity). May—
July, 1938,

3. Mr. A, N. Sankaran, B.Sc. (Hons), Department of Physical Rdncation, (Awnantalal
lintversity). June—December, 1938,

4. Mr, Bhim Sen, Defence Department (Goverument of India). JulyScptember, 1938,

S, Mr. Tapobikash Bose, M.Sc,, (University College of Sclence, Coleufty). Joined in July,
1938—still working.

6. Mr. Jagadish Chand Khosle, M.A. (hrough Dr. T. B. Gregory, Economlc ddviser lo the
Govermmnent of Indha). July 1938—Vcbruary, 1939,

7. Mr. M. Thomas, D.A., Hydrrabad Siate). July, (938—January, 1939,

8 Br. J. R. Seu Gupta, M.Sc., Meteorological Department, Alipore, [Government of India).
August-December, 1938,

9, Mr. P. N. Segal, BA., Delhi University, {on the recommendation of Dr. T. F. Cregory,
Economie- Adviser, Government of Indla). Workiog part-lime from August, 1938,

10. Mr. Hirendra Mohan BMitra, BSc., (Ag Instituie, pur). Seplemb
October, 1938.

1. Mr. Ashatosh Sen, B.Sc., (Tcacher, Madarot Populer Aeadewry, Barnipnr, M-Parganas,
Bengol). October, 1938.

12, Mr, AL d bha Rao, B.A., P o Agricullure, Mysore Slate).
November, 1938,

13. Mr. Debidas Morumdar, M.Sc., (Calcutta University). November, 1908—January, 1939,

M. Mr. Gopal Krishna Sorcar, M.Sc., {Postgradunate Depariment, Colculta University).  Joined
November, 1938—still working.

15, Mr. Jyotirmoy Sen, M.A., (Posigradwale Deparimeni, Calewtla Unbversity). November,

16. Mr. Nibar Kumar Sarkar, M.A., (Posigraduelc Depariment, Calentla University). Jnined
in November, 1938—still working.

17. Mr. Hemendra Nath Pal, M.S¢,, Bolanical Assistant, (Gowerument of Assam). February,
1939,

18. Mr. V. G. Pendharkor, B.Sc. (Bom.), D.Sc. (London), (Sent by Principal D. G. Karve,
Willingdon College, Salora). Joined in December, 1938—still working.

19. Mr. M. P. Singh, (Collon Rescarch Officer. Ramgamolf). December, 1938,
20. Mr. Poorna Bahadur Shresta, M.A., (N¢pol Statv). Joined in December, 1938—suill working.
2. Mr. M. P. Shrivastava, M.Sc. (Nagpur University), Joined in Janusry, 1938—siill working.

2. Mr. Kertar Singh, B,Sc, (Agricwltural Assistanl fo the Cercalist, Punjob). Japuary-
March, 193,

23 Mr. B. Siteram, B.Sc. (Hons), (Amnamalal University). Joined in January, 1939—<ill
working.

. Mr. N. C. Ghosh, M.Sc. (Untversily of Dacca). Joined in February, 1939—still working.

25. Mr. Srivivasan, B.A., (Madras Universily). Joined in Februory, 1839—still working.

2. Mr. S. M. Wakanker, M.Sc., (Deporiment of Agricullurc, Gicalior State). Joined in
PFebruary, 1939—still working.

21. Mr. A. K. Dasgupla, M.Sec., (Coleulla University). Joined Ist March, 1939—ill working.

2. Mr. Devindar Nath Phal, M.A., {through fhe Dircclor of Induslres, Punjed). Joined in
March, 1838—still working.

2. Mr, Suprakash Sen, M.Sc., (Calculfe). Joined in Februery, 1939—still working.
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THE SECOND SESSION OF THE INDIAN STATISTICAL CONFERENCE, LAHORE, 1939,
Tue OPRNING CEIREMONY : SYH JANUAmy, 1939,

The first session of the Iudion Staristical Conference held in Ualcatta in Jaouery, 1938 with
Prol. R. A. lisher s Genernl President was 30 suceessful that it hod Leen decided 1o hold annual
sesslons i future. The sccond session wos held in Lahore in the first week of Javuary, 1939 iu
active couperation with the Indinn - Science Congress. The Conference was openied by His
Pxcellency Sir Dullicld Craik, Goverior of the Punjeb, in thie Hall of the Forman Christian College
at 1149 s.a. on Thursdoy the Sth Jonuary, 1939,

Ihe Hon'blv Mr. Mauoher Lal, Finuace Minister, Punjab, awd Chairomn of the Reception
Connmittee, in welcoming the delegates and guesis on behsll of the Receplion Commitiee referred
to the grent importanee of stutslics in a world growing in inncnsity of fact and muss of observa.
tions, Stutistival analysis furnishes e only means of reaching an objective description of facts
without which o progress is possible.

His Excellency Sir Henry Duflichl Craik, in extending his welcone to ath present, relerred
to the pioneer work of Prof. . C. Mohalanobis and stawed that the Punjob Ingged bebind other
provinces in deriving full advantoge from the study of statisties, but hoped that e holding of
the sccoud session of the Stotiatical Conference i Labore would give o much need impeins (o
satistical swulies o lhe provinee. Bis Exeellency nerred (o the  appropriatencss of the
description of stalistics o the “antithoictic of Nuwan welfore”, oud stressed its importance for
e proper understandings ood solution of any problew aflecting the wellare of monkind, aud
mentioned in this connexion the most vilal problent of over-population in fudia. He hoped that
iu transforming ludin from a poor agricalinrol country into o wealthy and sewi-udusirialized slote
the Jiclp of moders statistical science would Le uvailed of lo the full. With siucere wishes for a
successful session His Lixcellency declored the Conference open.

Dr. T. B Gregory then delivered his presidentinl address in which be discussed the brosd
problem of Wie relations between e sinisticias ond the cownmnity. He Grst referred 10 e
relation between the statisticon and the State. There was unfortunately no longer werely a
threat of the prostilution of science and sciculists—tbhe process was in full swing. Unfortunately
over a large part of Burupe, racialism and cconomic autarchy were poisommg the very souurces of
statistical scivuce, Sowentists could no louger afford to take a merely passive autitude. They
must Jight fur the presesvation of intellectual freedom and whe spiritual value of truth amd reason,
The stotisticians must help the State in improviug the collection of i ion aud iu iulerpreting
Uiet. In this convexion he cmphasized the importance of troining and research,

He then tumed to the relation between statistics and other social scienoes, and poiuted out
the danger of subsiitativg o mwhenicol process for creative thought and of drawing uncntical
conclusivns frum imperfect data, Lostly die discussed the relations of the statistician to the public,
und ewphasized the need of popularizers who would be oble to educate the public in statistical
matters.

Professor P. C. Mohalanohis, General Secretary, then presented a brief report of progress in
statistics during the year ooder review.

Dr. N. K. Bose, Locol Secrelary, concluded the procecdings wibt o vote of thauks to
His Dxcellency the Governor for having kindly ngreed to open the Conference aud lo Dr. Greyory
for haviog agreed 1o act o the General President

Secrion por Ecoxomuc aNp Busixess Stavisrics.

Ou the ofternoon of Thursdsy, the Sth jaouory, 1938, the Section for Economic and Business
Stalistics met under the Chairmonship of Dr. T. E. Gregory.

‘The first paper on “Distribution of Lxpenditore of working class familics in Bombay and
Modras Cities" by Mr. A, R. Sinha was, in his abscace, prescoted by Dr. H. Sinbn. This was
followed by a paper oo “*Economic end Business Statistics™ by Dr. H. Sinha {Calcutta),

Professor P. C. Mahalanobis tien gave o summary of an altempt to measure the reproductive
rate based on a random semplc survey of about $00 middle closs Bengali femilies in Calcutta
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conducted some Ume sgo in the conrse of which the sge at masriage of husband and wife and the
sge of the mother at the binh of cach child were recorded. He enquired whetlier the prosent metliod
could not be used with advantage to stady the question of differential fentility for diffecent castes,
economic groups, or diflerent geographicsl regions, This paper gave rise W a lively discussion
in which Mr. L. S. Vaidyanathan (Bombey), Mr. A, C. Moklkrjee (Baroda), Prof. K. B. Madieva
(Mysore) and others took part. [ was suggested thal a speciol enquiry relating to growth of
population might be undertaken at the time of the 1M1 Uensos.

Iln this conexion Dr. T. E. Gregory ststed that it wonld be uselal if a small Commillee
codd be sel up lo make definite recommendations in regard lo statislicsl guestions relating o the
Census. Mr, L. S. Vaidyanathan (Bombay) strongly supponel the proposal, and a resulation was
passed appointing o Commiillee with 3 power to coopt consisling of Mr. L. S. Vaidyanalluo
(Bombay); Prof. P. J. Thomes (Madras); Mr. A. . Mukherjce (laroda); br. H. Siuha (Culcauta)
with Prof. K. D. Madhava Mysore) ond Prof. P. C. Mahalanobis as joint convenors.

Prof, Thomas then presented his paper on “Mconumic results of Prohibition in Sakm District,
Medras,” snd pointed out that most of the nwncy formierly used for drink had been difected 1o the
purchese of food, clothing, otber cousumable goods am for the payment of debl; so that there
was o significant change in the patterns of consumplion. Althogh experience of onc single vear
was 1ol conclusive, the resulis soggested that in rase prohibition is continued o be enforced, it
wax likely lo prove distincily bencficial to the working claxscs. The paper was followed by o
short discassion regarding the methods of collecting information and the aualysis of the material
i which Prof. is and Mr. L. S. Vaidy among others participated.

Mr. Paripurnavanda of the Federstion of indian Mcrchams® Chamber then gave a summary
of a paper “On the Need for a Proviocial Trade alance and Beonomic Censes,” which was followed
by o paper by Mr. T. Ghose {Calcatta) on *Sawmpling in Family Budget Eaquiry.”

Mr. P. N. Nayer (lmpenal Institute of Sugar Technology, Cawnporc) then described the
clianges in the prices of sagar and gur during the post-protection period. In the increasing con-
sumption fo sugar an important faclor prolably was the growtl in the habit of drinking tca.
Dr. Gregory thought it would be uselul to know how far sugar wes Leing sulstituted by gur.

The followiog papers were taken as read : *“Trends of Foreign Trade of India” by Mesrs, N,
Sonddara Ram Sastri and N. T. Mathew; "The Statistical Estimates of Internal Trade” by Dr. D.
C. Ghose; “"Zakat : lts Economic Basis” and *‘Bengal Public Health Swatistics by Mr. J. ML Dawa;
“The Size of Indian Cotton Mills in 1936” by Mr. G. V. Krishoaswami and “The Problem of the
Ratic” by Dr. B. P. Adarkar,

SecTioN YoR THEORETICAL STATISTICS.

The scssion for Theoretical Statistics was held joimly with the Physics and Mathematics
Section of the Indian Science Comgress at I1 AM. on Friday the 6h fanuary, 1939, under the
Chairmanship of Prof. S. N. Bose of the Dacca University.

Prof, P. C. Mahalanobis opened Lhe discussion on “The Technique of Random Sample Sorvey™
with special reference to geographical or regional enquiries such as crop census, forest sarvey or
crop<atling experiments, and illustrated his remarks with resuits obtained during two exprrinicutal
crop census conducted in Beugal in 1937 and 1938. He mentioned that in the case of the jute crop
in Bengal, which was scaliered over 70 lakhs of individusl plots out of I or 12 crores of plots
covering an area of 35,000 square miles, the cost of o complete enumeration had been cctimated
ot onything between 12 or 1S end 20 or 25 lokhs of rupees. In o random sample sorvey on the
other band it should be possible o oblain & provincial estimate with an accoracy of the onler of
three or foor per cent at a cost of about two lakhs of rupees. He emphasired, however, the need
of an efficient sampling techaiqae, and the great imporiance of & proper selection of the size of the
sampling unit and ils oumiber or density per square mile. By a wrong choice of lhe sawpling
unit the cost could be casily increased four or five limes. Be also poinicd out & nomber of
prablems of theorelical and mathematical interest which hed arisen in Lhe course of he work
many of which were still unsolved. The paper was followed by o brisk discussion relating to the
theoretical problems in which a large number of persons including Professors S. N. Bose, N. R. Sen
(Calcotwa), K. Krishnan {Calcutta), K. B. Madhava (Mysore), Dr. K. R. Ramsnathan (Poons), amd
otlers participated. Mr. S. N. Ray, (Calcatta Statistical Laboratory) discussed oue special problem
which had arisen in the same connexion. Ht showed that the exact distribution of o mesn of 8
number of correlated variates (each pair of which had the same intra<loss coerelation) was given
by the usnal Gaoss-Laplacian formule.
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The joint session was resumed afier lunch, Prof. K. B. Madhava (Mysore) discussed the
broader aspeets of (e sampling techniqoe in mndont surveys, and stressed the importance of proper
stratification and the use of beecessary “control”. This was followed by a paper by Messrs. R, C.
Bexe and 8. N. Roy on “The Distribution of Studentized *Statisth: priste (o amy pair om
ol 2 given <t of K equidispersional populations distinct in sets of means.” The following papers
were \aken s rrad :—"On genemlized inter-action” by R. C. Bex ond K. Kishen; “Un ke
Completely Orthogoualizerd 1lyper-Gruceo lalin Square™ by Mr. R. C. Busci “Use of the Median
in Teits by Randomination™” hy r. K. R. Nair ainfall in Calcuun, 1893—1938" by late Mr. §.
S. Bose; “Rain-storm aud River Ploods in Orissa” by Prof. I €. Maholamobix and 3 Note on
Examinalion Marks” by Mr. Q. M. Hossain.

SECTION FOR AGMICULTURAL STAVISTICE.

The Section for Agricultural Statistics was held jointly with the Agricultural Section of the
Indiat: Science Congress at 11 Ay, on Saturdsy the Tth Jonuary, 199 nnder the Chairmanship of
Prol. K. B. Madhava of the Mysore University

Dr. R. J. Kalamkar (Nagpur] opened the discussion on “Crop Cutting Fxperiments and
Sawmple Sarveys in Agriculture™ by describing e results of certain recoit erop culting experintents
in Central Provincex. Discussing the usval “apna" estimotes of crop forecast, he pointed ont low
tiese were clearly biassed by the psycholugical atinude of the reporters. Dr. L. \. Ramdas (nona)
discusxed the use of metcorolugical ata in prepaning crop estimates and e need of carcfully
plansicd experiments. He mentioned in Whix connuxion o special scheme on wlieh work was
cxpeeted to be slarted ot an carly date. Prof, Mahalanobis pointed out the need of imer-provincial
cooperntion in evolvivg xtandard methods for crap-culting experiments, ond propsal the appoint-
ment of 2 small commitive for collecling information relating 1o such experiments, Mr. A, ¢
Muklicrice (Baroda) and Mr. Momhar Hossain [Hyderabad) supported ihis proposal amd the foll wri:e
resulutions were passel unanimously,

() Rewived that a Commitice with powers (o co-opt consisting of Bhai Ralmukenid (Lyallpun),
Mr. Mazhar Hescam (Hwlerabaul), br. R. ). Kalamkar (Nagpur), Mr. Khatam (Bombay),
Mr. X U Muokherjee (Bareda), Mr. Gopala Kristna Raju (Madrast, Dr. L. A, Ramudas
fPoonn), Dr. B. L. Sethi Cawnporc), Rao Bahadur M. Vaidvanathan IDeibi) and I'rof.
P. C. Mahalanobis as Secretary be appointed to collect information am! report on
available material relatiog to cropcutling experiments end other <ample survevs in
agricaliure which have been recently or are now being conducted in different provinces
and States in lodia with a view to the formulation of suitable all-lndia standards with
necessary regional modifications in regard to the sampling technique.

{ih Alo resolved that the work shoukl be done as far as practicable with the help of and
in active cooperation with the Imperial Council of Agricultural Retearch,

Mr. K. Kishen (Calentta} then read his paper on “Split-plot technique in field experimentation™
and o Note on 3x3xJ fuctorial arrangement and slso presented a poper on "The Application of
Covariance lechniqoe to field experiments with missing or mised up vielde” by Mr. K. R. Nair
Ialeutta). In this paper Ranlett’s method of co-varionce intrdncing certain paeudovariates has
been wsed for oliaining extimates of missing values aud yiclds of A wtised up plols as also the
appropriate Lrtment som of wpuares in e case of Randomized Blocks and Latin Sqouares. Mr. G.
K. Sant (Indurc) read hix paper on on rxtimate of error from unrephcated experiments. The
following paptrs were taken as read : “Sampling in Sugarcanc xperimental Work™ by Mr. AL
Sublaiva; “Some Lalanced confuupded arraugements for the § © type of experiment” by Mr. K.
R. Nuir; end “A 10x10 quasi-factorial vxperiment at Chinsurah with 100 strains of Rice” by
Messrs. K. K. Nair, 8. C. Chakravarti and P. C. Mahalanobis.

DiscussioN ox STATISTICGAL METRODS IX AXTHROPOMLTRY.

A special discussiop mecting *‘On Statistical Methods in Anthropometry”” wax arranged jointly
with the Anthropolegy Section of the Indian Science Congress on ihe Tth Janvary, 1939 vuder (e
vhairmanship of Dr. D, N. Mazonidar of Lucknow Universily, the president of (he Anthropology
Section.

Dr. Mazumdar ized the need of peration between isticians aad Anth logists i
order 1o pul Anthropomietry on a acientific basis, and pointed out the importance of standardisation
in lechnique, the size of samples and the oumber of characters. He concluded by saying that
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“the present plight of the science of Anthropometry in India and elsewhere was not the fanlt of
ists alone; Lhe i most also share the responsibility. Tt was cssential that

the statistician and the anbiropologist should recogmise each othier’s limitations and wark out a

practical scheme which woold faixe the prestige of the wicnce and incresse its osefolpess.”

Prof. P. C. Malwlancbix then discossed the question from Uic poimt of view of atatistical
scientce.  The first thing necessary was a standardization of definitions aml the technique of measure-
ments especinlly on living subjects. Por this it was necessary to investigote carclally the question
of personnl cquation or individnal varistion; controllcd experiments for this parpose shoukd he
vodertaken withont further deloy. The cecond thing necessary was the sewing op of o standard
list of characters wilh pecessary regional modifications. The choracters selected must be such as
are capable of being measured with objective veliobility by different observers, and should be as
far as practicable statistically independent, and yet have a high discriminating power for distin-
guishing between diferent racial groups. As regards methods of analysix he supported the proposat
of R. A. Fisher to use *‘Mohalanobis's gencrolized distance™ and *‘Fisher's directional vestors™.
He cinphasized the need of restricting the number of characters, if passible to seven of cight or ten,
s otherwise computational laboar would Lecome anmanpageable. 1t might be necessary and desirable
w have n short basic list which will be supplemented by snilable characiers for particular regions
or special studies.

After some discossion in which Prof. X. P. Chattopadhyaya (Calcutta) participated the following
resolntion was passed.

“The Joint Session of the Anthropology Section of the Indian Sqience Congress and the
Indian Statistical Conference is of opinion that steps should be taken to prepare a list of stasdard
enthropometric measurements on living subjects for India with soch regioual modifications a¢ may
be considered necessary; this list o consist of such characters as () are capable of being mieasured
with objective validity; (b) are as statistically independent as possible; and (¢) ore efficient for
parposes of racial discrimination.”

Socu, Foxcrions.

Besides the scientific meetings, a pomber of social gatherings were alto arranged, On
Thursday the 5th Janusry the Bharat Tosurance Co. Litd. gave o tea parly at “‘Dhatrat Bhawan'
followed by a special demonstration of the PowerSamas mechonica) calculating minchines. Oa the
same night, the Hon'ble Mr. Manohar Lsl, Chairman of the Reception Committee, gave n dinner
to the President, and delegates to the Conference. On the aftervoon of Satorday the Tth Jaswary
the Reception Committee arranged a lea-party to meet the delegates to the Conference at which
the members of the Reception Commiltet and a number of local residents were present. Such social
functions gave excellenl opportunities for establishing personal contscts between workers (rom
different parts of the coontry, and were highly apprecioted by the members and delegates.

Forore Procrasry,

Tt was decided that the third session of the Indian Statistical Conference should be held in
Madras in (be first week of Jaguary, 1940 in active co-operation with the Indiou Science Congress.

P. C. Mamaaxods,
Hony. Secrelary.
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