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INTRODUCTION.

1. Previous census reports of the Punjab have dealt in great detail with Preface.
matters connected with religion, marriage customs, caste structure, languages
and other subjects not necessarily directly connected with the statistics which
it has been the object of the census to collect. i o

. In view of the mass of information on these subjects which has been collected
in census reports, gazetteers and reports of ethnographic and linguistic survey,
it was considered unnecessary to deal with them again in great detail and in their
place enquiry has beén directed towards the economic and industrial conditions
of the two provinces. .

The census operations have taken place at a time when Deputy Commis-
sioners and other local officers, already overburdened by the elaboration of their
routine duties during the last decade, were concentrating all their energies

uiding the country through a critical period of change. At former censuses such
focal officers had responded nobly to calls upon them for the provision of masses
of facts and information on subjects which were dealt with in the census reports:
I have felt that it would be impossible for them to respond to any such call at this
time, and have endeavoured to cast as little additional work as possible upon
them in connegtion with the actual census and to refrain from calling upon them
to send in reports on subjects of general interest. I find that I have issued only
thirty-nine general circulars throughout the operations, and that of these only
three asked for general information, the rest being entirely concerned with adminis-
trative details of thé enumeration and preparation of statistics. - .

The inevitable result is that this report, following the lines of those prepared.
for European countries, will be confined in the main to an explanation of the’
figures which have been tabulated. L.

I have spared no endeavour to render these as accurate as possible, an
where there are any reasons for suspecting inaccuracies: have no hesitation in
pointing them out, so that as far as is possible the statistics may forma solid basis
on which statisticians may base arguments and test -theories. Not being a
trained statistician myself Y have tried to resist the fascinating temptation of
building up theories from the statistics, though I have suggested lines of enquiry
that might be taken up by those qualified for such work.

2. The dates of previous censuses are givenin the margin, a short account Previsus

] of them will be found in paragraphs 20 to 22. Some Consuses.
;otﬂ'.'r".:'u?}; o0, of the Tables published in ]]).’art II of this report repeat
inh %};‘;:g 1681, figures for previous censuses back to that of 1881 : the
Int Maroh 1001, two which had been taken before that dealt with such

10th Mucoh 1911, totally different administrative divisions that compari-
son with them is practically useless ; where figures for previous censuses have -

been reproduced in this report they have been adjusted so as to refer to exist-

ing divisions and not to the divisions which were in being at the time they were

originally prepared ; they are thus already in a form suitable for comparison’

with the newly recorded statistics. . -

3. Changes in the boundaries of administrative units that have taken Changesin
place since the census of 1911 are detailed in paragraphs 2 and 3-of this report, gar gver
the only two important changes are the creation of the Delhi Province from port.iom’l : *
of the old Delhi District of the Punjab and the Meerut District of the United
Provinces, and the creation of the new district of Sheikhupura from portions of
the surrounding districts of Lahore, Gujranwala and Lya.ﬁpur.

. 4 _Afull deacngtmon of the census operations is published in the Adminis- Operattons
trative Volume, Part IV, of this report ; that volume being intended only for:;:m Presect
.g?‘?o:rtaﬂg?l a%: lo(l:{a.tltlusec,h:n very brief 1(1lote on each stage of the operations is’ -

. Ver e e w i
give impro}ad ve grevious an nsguse;s made in the procedure gradually evolved
_ 5. 1 took over charge of my duties on the 31st March 1920, an Inlifal
Organisaiion in hand immediately. A preliminary circular 1:oge’1;he;l vt(i)t‘i? %:
first theee chapters of the Provincial Census Code was issued on the 27th April ;
Distrist Census Officers in every district and Censas Superintendents in ever;r
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State were appointed forthwith, and general village and regis

pared 0;1 wﬁch tnlal lim the formatio:ge of census’ d%ewa;?ongo g ters were pre-
. The whole countryside was parcelled out into biocks in which th

enumeration could be carried out by one emu tor ; rouped

in circles under supervisors, and th d o or s these blocks were grouped

. e circles again grouped i
superintendents. The existing revenue d.ivis?ona wore ory charges under charge

-fixing the boundaries of charges and circles, e very generally followed in

and the re
employed as Superintendents and Supervisors, These ‘:;il:;'l;ol;gse !::'Beyrew;:sltarﬁ';g
roughly and then revised after the completion of house-numbering showed where

migtakes had been made in estimating the suitable boundaries for blocks : ulti-
-mately at the time of the final census there were 172,044 blocks, 13,941‘? Ei:glt:s
and 1,017 charges, and the enumeration was carried out by 164,425 enumerators
under the direction of 13,913 supervisors and 999 charge superintendents. Most
of the supervising staff was recruited from amongst officials, whilst the enumera-
tors were in the main voluntary non-official workers ; all were appointed indivi-
dually under the Census Act and thus all gained the status of public servants.

7. The Census Divisions having been tentatively fixed the next step was

Numberlog.  the numbering of all houses, this work was commenced on 15th September and

:?::m:: wag followed in Au

completed within two months, Each house which might be occupied on the census
night was clearly marked with a number, a separate series of numbers being kept
for each circle. This work wae carried out by the supervisors. As a result just
over eight million houses were numbered, but to ensure that no person should
escupeé enumeration many buildings were numbered which were not inhabited on
the census night, and on that night it was found that only a little over five and a
half million were inhabited. This numbering formed a reliable basis for the supply
?if fﬁrms, and after it was completed the census divistons were revised and fixed
nally. . '

8. In July a complete issue of the Census Code had been published and this

t by & pamphlet of instructions for Charge Superintendents

Enumeratlel. o Supervisors ; short instructions for enumerators were printed on the covers

of the actual enumeration books.

During the progress of house-numbering the whole staff received training
in their duties ; starting from the top each census officer instructed the officers
immediately subordinate to him so that the instructions drifted down from the
Provincial Superintendent to the enumerators. Test enumerations formed the
main part of the training. '

The preliminary enumeration took place between the 1st February till the
13t March in rural tracts, in towns it was both commenced and finished & fortnight
later. At this enumeration all persons likely to be in residence on the 18th March
were entered up in the enumeration books ; this procedure allowed ample time
for the careful recording and checking of all entries and reduced the work at the
final census to a minimum. The enumeration book consisted of a cover,containing
instructions and forms of summaries to be filled up and detached after the census ;
a block list, which was a detailed list of the houses in the block and served to pre-
vent any buildings being overlooked either at the preliminary or final enumera-
tion ; and a sufficient number of general schedules on which the actual particulars
concerning each person were recorded.

The Finat 9. The final census took place between 7 and 12 o'clock on the night of

Conaus.

Uss ol‘

the 18th March, every enumerator visited all the houses in his block and corrected
his enumeration book by striking out entries referring to people who were found
to have left since the preliminary record had heen prepared and by adding entries
for all new-comers. This having been completed every entry in the book was
given aserial number—the nuinber of occu ied houses, persons, males and females
was totalled for the block, then for the circle and then for the charge. The charge
summaries were totalled for the district or town at district Beadquarters and then

" telegraphed to Lahore and Simla,

10. The general schedule was a tabular statement of lines and columns

jHouselold vivh g Yine for each person enumerated and a column for the record of each parti-

cular regarding him. In a few places, where Europeans were numerous and it
was possible to obtain the services of an English-speaking enumerator, these
forms were used in English for the recording of Kuropeans ; but in general Euro-

* peans are found in smell numbers in blocks containing many Indians and in such

_ oasos the enumerator could not be expected to fill up entries concerning them in a
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census with am English form termed s “ househald schedule ” on which

mfgll.le xtx]: eior themselves the illﬁl:ies regarding themselves and other members of
their households, In spite of very detailed instractions for, filling them up, these
honsehold schedules were often carelessly completed and their collection and
correction was accompanied by much difficulty. . :
11. A few outlying portions of the Province are cut off by snow-covered
passes which render them completely inaccessible in March ; in these a census
was held in the autumn of 1920 and the results of it treated as part of the Maxch
Census. The dates of such non-gynchronous

B e i w . i in th rgin. In addition
i Kodh snd Sowar .. 20920 '-Censuges are given in the margin. .
Laled8piti - .. 2982  to these there were other tracts where the pre-
Chamba flate . ..15.820 liminary enumeration had to be held in the
Bashalr Stale— autamn of 1920, though it was found possible to

- Chini and Dodea Kuar .- 181220 1 13 the final census at the notmal- time. In yet
other tracts the presence of wild beasts rendered night-work unsafe, and the final
census was held at daybreak on the 19th March instead of the previous night.
12. Special arrangements were made to enumerate the persons travel-
ling on the census night and as each was enumerated he was provided with a pass

which prevented his being enumerated a second time ; the work of this sort of the &

greatest magnitude was the census on the railways. All railway stations -were
made into separate blocks or circles in the district in which situated, a special
enumerating staff was posted to each at 7 p.m. on the night of the 18th March
and remained on duty till 6 a.m. next morning or until the last train had passed
through and the stution was closed for the night ; this staff enumerated everyone

gzneral achedule ; to meet this difficulty Europeans were gupplied & few days

Non-Sya-
ehrenous
s I
Ioaccessible
Traets.

Arrange-
mants for
Raliways,
Fairs and

gratory
Population.

found on the station at 7 p.m. and thereafter ennmerated everyone arriving at-

the station either by road or rail who could not produce a pass showing that he
bad already been enumerated. In this way everyone entering or leaving a train
during the night was accounted for ; there remained a few people on trains running
long (%istances who had entrained before the station enumeration started and had
not left the train next morning ; to ensure that these people were also counted
it was arranged that all trains running throughout the night should carry an enu-
meration staff ; this staff spent the night enumerating the passengers and at 8 a.m,
all such trains were stopped and a final enumeration carried out of all those who
had oot got passes. .

The District census authorities were responsible for the station enumeration
which was however usually carried out through the agency of the station staff;
the running train enumeration was conducted entirely by the railway authorities
therselves. : '

The instructions issued provided for all contingencies, and it is unlikely
that more than a very few railway travellers escaped enumeration ; the above
description ouly indicates the broad lines on which arrangements were made.
Enumerating stafls were appointed to 762 stations in the two- provinces and 69
ruuning trans,

_ Especial arrangements for fairs and other large concourses of people were
put in train beforchand and were necessitated in thirty places.

_ All main roads were patrolled by enumerators, staffs were posted to ferries
especial arrangements for troops on the march were made with officers in chargé
of.such units. There remained such persons as were temporarily absent from
their houses, guarding their fields or doing other casual work in the immediate
vicinity ; the orders contemplated that these should be recorded as though present
in ther houses, and it is probable that very few escaped enumeration. = .

13. As expluined in paragraph 9, the totals for each district, State and
town were added up as soon as possible after the census ;'these totals included all
persons whether enuinerated at their houses or whilst travelling ; their collection
lfx rom outlying tracts was one of considerable difficulty and motor-cars

orse-men, camel-riders, and runuers were employed in bringing them in, ’

The Kapurthala, Pataudi and Nabha States were all able to telegraph

Provisional - -

Totals,

their provisional totals on the 19th March ; in British Territory the Delhi-

Province was the first unit to report ita totals which it did on the 20th ; the

ajority of totals had been got in by the evening of the 22nd March but
Strict, in which work had been delaved owi i 3 canpene last
o et otie gaen work b yed owing to a mistake in s cantonment,

tal till the 27th. The figures as reported by telegram

great
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are compared with those finally tabulated below, and show a high standard of
accuracy for so hurried an operation. : -

Oceupiod Persons. Malcs. ‘ Females.
houses,
PUNJAB.
rovisional Total 5,623,073, 26,003,704 13,726,146 11,367,648
Hinel Totals 5,632,305 25,101,080 13,732,048 11,360,012
Provisional Totals 112,895, 488,741 280,700 206,032
Final Totals 114,083 488,16&1 BBLEW 200,506
sup vy 14. The next stage in the operations was to copy the entries concerning

each person enumerated on to a separate slip. These slips were issued in five
different colours, one for each of the main religions and one for all other religions ;
a distinctive symbol was printed on each to distinguish between males and
females, and between unmarried, married and widowed persons ; there were thus

- five different colours and six different symbols giving a total of thirty easily dis
tinguished slips ;in addition special slips were issued for the recording of infirmi-
ties ; the other particulars recorded about each person were recorded by hand on
the slips, a previously arranged system of abbreviations being adopted.

This work was done as in 1911 by the supervisors who were collected at
tahsil headquarters for the work immediately after the census; as the period
available was very short owing to the majority of supervisors being patwaris who
were required in’ their circles for crop-inspection, an option was given to local
authorities to have slips prepared from the preliminary record before the final
census. The intention of this option was that slips should be prepared according
to the provisional entries in the enumeration books so that the only copying work
to be done after the census would be to destroy slips for cancelled entries and
prepare new ones for the entries made on the actual census night. 21 districts
and 10 states adopted the option and prepared slips beforehand, in only & few of
these was the experiment justifiedby the result; slip-copying after the census was
carried on by a staff collected together and constantly under supervision, that
done before the census was done by supervisors in their circles and was only the
subject of supervision by charge superintendents when they visited the circles ;
it was very generally found that the slips prepared before the census had to be
corrected or prepared afresh after the census and the experiment did not result in
the saving of time and led to & considerable additional wastage of slips. Although
very careful estimates of the numbers of slips required in each tahsil had been
made heforehand and a supply sent allowing a liberal excess for wastage, yet in
many centres slips of particular varieties ran short and a break-down in printing
arrangements occurring at the cnitical time much delay resulted ; in many districts
it was found impossible to complete the copying before letting the patwaris return
to their urgent revenue duties and in such districts the copying had to be finished
after the crop-inspection was over. It was hoped to complete the slip-copying
by the 27th March and this could have been done in most centres had not the
supply of slips broken down ; actually the slips came 1n very slowly and a consider-
able number of units had not sent in shp? gylthe middle of May whilst the last

ived arrived at the beginning of July. _
to be IT;‘G éentral sorting offices weregopened at Karnal, Ludhiana, Lahore and
Lyallpur ; and the completed slips were sent to these offices where large stafls
sorted them according to the various heads required for each table of the report.

] d the dates of commencing and completing
The maximum staff employed an cing and comp cing

Sorting.

SrART: these offices1s shown
i g rtors, | OPRIEBOC | Compietion. in the margin. - The
Office, Inspeo- |Supervi . 1 .

tor. | o " ment. Phulkian  States,
Patiala, Jind and
' . Nabha, carred out

. sel 7ta Apru 1921 21at August 1921 D&, 0
{\:dmh"a:na 2 ‘.1’3 g 1at A[;Prri‘! 1921, | 22nd August 1621, thell‘ own ) gortmg
Laben § B imamon|ieh itk g tabulution, but
Lyallpor ! : o D with this exception

all the sorting was carried out at the four central sorting offi

ces.
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16. The results of the sorting were set forth on sorters’ tickets which were Gompilstion,
gent to the compilation office in Lahore where they were compiled into Distriet or-
other units totals, and then finally arranged in the form in which. they ;agpear n
the Tables Volume of this report. This office wasin charge of my Personal
Assistant who had a large staff of Inspectors and Compilers working under him.
The office opened on 1st May 1921, the first table was sent to the press on 17th
September 1921 and the last table was finally printed.off on 17th January 1923.
The process of tabulation is & long and complicated one; any errors in the
previous operations, which have escaped detection, come to light at this stage
- when their correction involves long and careful investigation which js extremely -
difficult to carry out. -

17. The results of the census are published in four parts, the months in which Publeation

these were issued or in which it is expected that they will issue are a8 follows:—

Part I. The Report .. - - .. during June 1923.

Part II. The Imperial Tabl .. .. s May 1923.

Part T1I. Appendices to the Imperial Tables .. s May 1923.

Part IV. The Administrative Volume .. .. 5 .Juns 1923.

18. The census of the two provinces has cost Government Rs. 3,50,224 Cust of the
which works out at Rs. 14-0-8 for every 1,000 persons enumerated; this compares Gonsus.
with Rs. 1,238,907 or Rs. 5-1-11 per 1,000 in 1911. In addition to this sum of
Ra. 3,569,224, the total cost of the census includes Rs. 23,112-1-3 recovered from
Municipalities on account of cost of tabulation, Rs. 11,560-7-7 recovered from
Indian States on account of the cost of forms, sorting and compilation ; ‘whilst
Indian States have reported a cost of Rs. 50,977-12-10 for the enumeration that
they themselves carried out. The Phulkian States have been omitted altogether
;21‘1;eckomng these figures as they carried out the whole of the operations them-

e8.

19. First and foremost a very grateful acknowle t i cknow-
official and non-official census staff zhngtr carried out the im!;mt?of 1:1:1:0 sﬁg? nigmass.
¢opying. With few exceptions this enormous body of workers gave ita services

froely aud without expectation of ]Elaymeqt of reward ;'" the non-officials were
‘honorary vol_upteer workers, whilst the officials undertook the heavy extra duties
without additional Iilayment. All are deserving of the sincerest thanks and of
congratulations on the public spirit they exhibited, especial praise is due to the
Entwam stafi. Patwaris are hard-worked officials and many miscellaneous duties
eyond those directly connected with the revenue administration fall to their lot ;
thoy undertook the severe strain of census duty with very little grumblin and
carried it through as efficiently as they were ab¥e to d0"r1yn addition to fog i
the backbone of the enumeration staff they carried thiougﬁ the slip-copying, whic
is o monotonous and uninteresting work which has to be carriedpthrgfgxlllg;t high
Erosaure. Some small acknowledgment of the services of the enumerating staff
a8 been made by the presentation of sanads (certificates) for good workgth
wore issued in three classes, and the numbers issued were 1st Cla%s 242, 2nd Cl::i
1,218 and 3rd Class 7,641; in addition at the close of the financial year 1921-22
I dovoted all funds available for the purpose towards giving mwartjirs for sI;
ﬁﬁy}ggﬁim I htimly had Rs. 16,000 available and ouly Rs. 15,047 were actually-
menl:l uted, which only allowed small rewards being given to the best of the
_ Deoputy Commissioners and Distri -
vinoes, directed the operations in thgﬁctm?pﬁgvg ﬂ;i]l?:t’f{c:shfogﬁlm_out the pro-
inoreased durinf the last decade and it could not be expected that tlfelr w‘:ﬁlctl s
much time svailable for personal superintendence -bug: far as thei vovstecry
ted they all contributed to the success-of the o verations; an 1:Iﬁ)lme B o
missicners I would especially wish to mentiongt[r Ha.rc;:unrlt? l}gsG reg;ty Come
Mr. Gordon Walker in Rohtak who took much rsonal i e epur and
theiv districts, The work of Mr. Lane RI;%I‘::&I} mlt;e e e Work I
in the Delhi -Municipality, and  'of Mr. Blacker "vh“" ° dwa.s m .charge
::ll the tgm-honﬁer tract of Dera Ghazi Khan, deserves ;:r(:;cnliﬁe gozi%eeratﬁog
103 : A i AT an, ; bo
mm? officers !llld exceptional difficulties which they surmounted with enthusi-

The darbars of ¢ : L . _
take charge of census'opt:atr;:nngali)nm appm:hted ‘Ceanus Superintendents to
their whole time o the sensus, and ol hn}(?i cases these officers were able to devote

» more time to give to it than the busy



Change of
Soperin.
¢endent,

vi PUNJAD OENSUS BRPORT, 1921,

any diminution in their other duties, Amongst & group of very capab
helpful officials T would single out Sardar Bachigtz“tar Sﬁghpin Patia{a,csgzd lib?ufll
Majid in Kapurthala and Syed Altaf Hussain in Jind, but with one exception the
work of all was so good that I feel considerable diffidence in specially mentioning
any by name. ‘ o

Five Extra Assistant Commissioners worked under me in the Census De-
partment ; Lala Arjan Das worked a3my Personal Assistant between 21st Janu-
ary 1921 and 31st August 1921 and was succeeded by Sheikh Abdul Majid who
had already been in charge of the Lahore Sorting Office. The Personal Assidtant
was in general charge of the tabulation work : and both incumbents of the office
worked well, Lala Arjan Das giving me material agsistance in the preliminary
stages and Sheikh Abdul Majid preparing and checking the tables ; the whole
quk was new to Sheikh Abdul Majid, bug ie organised beth the gorting and tabu-
lating work on sound lines and justified his selection. The other three sorting
offices were also under men new to the work : they were Syed Abdul Haq at
Ludhiana, Lala Bishamber Dayal Singh at Karnal, and Malik Chiragh-ud-din
at Lyallpur ; the newness of the work led to several mistakes being made which

caused much trouble to rectify but on the whole the work was satisfactory, that
of 8. Abdul Haq being rather more dependable than that of the others.

20. Owing to ill-health I was obliged to take leave from the 21st Septem-
ber 1922; previous to that date ill-health had delayed my work, and on relinquish-
ing my. charge I had only written so much of the Inbroduction to the Report
which precedes this paragraph and Chapter I, but Parts 11 and 11T of the Report

had been completed and were with the Press, I relinquish charge without infor-

- Mmation as to the identity of my successor who will wrife the major portion of the

Report and complete this introduction.
L. MIDDLETON.

20-9-22,
- ' INTRODUCTORY NOTE CONTINUED.

) 21. I took over as Superintendent, Census Operations, on the 3rd October
1922, Sheikh Abdul Majid, B.A., LL. B., having remained in charge of the Office
after Mr, Middleton’s departure. As he has noted Mr. Middleton had completed
Chapter I of the Report, and this chapter alone contains a comprehensive survey
of nearly all the subjects dealt with in the census. Mr.-Middleton also_took to
Englandv and completed there the whole of the Administrative Volume, Part 1V,

"~ 22. My own task has been to see a great portion of Parts II, III and IV
through the press and to write the eleven remaining chapters of Part I. Two months
were spent in gaining familiarity with all the phagses of census work, and in the
remaining five months the chapters have been writtén rather faster than at the
rate of one a fortnight, so as to complete the report by the end of April. Under
these circumstances I have had strictly to limit the time devoted to the investiga-
tion of those fundamental principles without which it is impossible to understand
the problems of migration, birth and death-rates, and age-distribution.

23. Throughout the chapters for which I am responsible I have sought,
wherever possible, to express results in a precise statistical form with due regard
to the probable errors of enumeration: Neglect of this consideration has led to
the formulation of many utterly unproven and-even demonstrably false proposi-
tions. Every census report in fact bristles with dogmatic statements and I
should hesitate to estimate how many are contained in the chapters written by
myself. I am fully aware that that to make much unqualified statements is c](:n-
trary to the spirit of scientific progress, and would ask the reader to believe that
the limitations to which most of the statementshg.r_ilsub]:c;t rv:ﬁre in many cases

resent to my mind even when they are not explicitly set forth.
prose Nothinyé, in fact, is more c};nducive to- dogmatic statement thp.n the
masses of statistics contained in a census report, yet no where is dogmatic state-
ment less justified or the critical spirit of present-day statistical doctrine I?i(;)ere
necessary. Indeed modern statistical methods probsbly indicate more o ln
what conclusions are false than what conclusions are true and even this seemingly
negative result may be reached only after patient and abstruse enquirres,
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24. In addition to the gentlemen whose services have been aclmowledged.
by Mr. Middleton, I wish to express my thanks to those who have specially assist-
ed me, in particular, to Colonel W. H. C. Forster, I.M.S., Director of Public
Health, Pun)ab, whose constant advice and criticism has been of the utmost value
in all matters relating to vital statistics and deaths from disease ; to Mr. G. Ander-
son, C.ILE.,, LE.8., Director of Public Instruction, who kindly devoted many
hours together with several departmental officers to the  discussion of the problem
of education and its bearing on the generalditeracy of the province ; to Colonel
Ward, I.M.8., Inspector-General , of Prisons, who furnished me with some special
jail mortality statistics ; to Mr. Calvert, I.C.S., Registrar, Co-operative Credit
Societies, whose unrivalled knowledge of the industrial and rural economics of the
Punjab has been freely placed at my disposal in the form of notes on my~draft
chapter on occupation ; to Mr, R. Sanderson, M. A, 1. E. 8., Inspector of Schools,
Lahore Division, who has kindly supplied me with certain data regarding Albinos ;
to Mr. H. L. O. Garrett, M.A., LE.S,, for a note on recruitment.in the Ludhians
district ; to Rai Bahadur Sir Ganga Ram, Kt., C.LE., C.V.0., for information
regarding the Vidhva Vivah Sahaik S8abha, Lahore ; to Mr. Fagir Chand, Auditor
of Statistics, North-Western Railway, for information supplied regarding the
number of passengers and density of traffic on the North-Western Railway ; to
Mr. Labha Mall;, Assistant Librarian of the Punjab University Library, for
bringing to my notice several interesting books on population statistics; o the’
authorities of the ““Civil and Military Gazette”” Press, and in particular, to
Mr. Gilbert, whose unfailing courtesy and energy has smoothed the task of getting
8o much material into print ; to Mr, K. C. Vidyarthi, Manager of the Bharat
Insurance Company, for his kind treatment of the Census Department which
rented offices in the Bharat Buildings, Finally, I'must acknowledge the great
services rendered by my Personal Assistant, Sheikh Abdul Majid, B.A., LL.B.,
but for whom the task of completing the report within the short time allotted
would have been well-nigh impossible. The Chapters IV and IX on religion
and language are almost entlrelmis own, and I did little more than edit them.
Both my computers, Mr. Abdul Majid, M.A., and Mr. Baltvant Singh, B.Sc., gave
great asaistance in many laborious computations and both of them put up many
valuable notes. Good work was done by all members of. the staffi of whom
Mr, Barkat Ali, Head Clerk; Sheikh Mohsmmad Abdul Wahid, Recordkeeper ;
Inspectors Ata.-ur-Ra.hmg.n and Fazal Din, and my Stenographer Bawa
Jagat Singh may be specially mentioned. ' '

S. M. JACOB:
1-5-28,

- .-
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APPENDIX 1.

"THR ERROR IN VITAL STATISTIOI AS DETERMINED EROM OENSUS ENUMERATIONS,
BABLE HYPOTHESIS AS TO THE ERRORS OF THE CENSUS.

ON A FRO-

A
RN - . , Dn )

Let us call the number of persons recorded as

immigrants at any census as I'y, where n is the year of — o
. .

the Cepsus, We will call the recorded number of

emigrants E',

[B.
Let I, be the number of immigrants in the nth year.
E, » n emigrants  ,, »
VBII n. » bi'thhs » »
Dy » " deaths 3 ”»
Then if the inter-censal rise in population is R,
R=8um (In +Bn _En _Dn) -
B—D=R-—n{I—E). : M
provided that I, and B, are constant throughout the decade and equal to I and E
sespectively. ’
Now assum migrants enter at the mid-point of the year, we have
I:.H. “,GI’,; B"o+In+ 1 8 4 +In+ 2 sa!'l' ------- Ads omoranssincons ‘e -I-In+ mBi
~where 8 is equal to the proportion of survivors after one year, and assuming a constant
death-rate.

Hence
) PP U RS T I | SR | S cevrecnn Creretaraineame s°L 4+ )
assuming that immigration is constant from year to year and equal to I per annum,
g10—]1
I:: +10=I’; 8 104 [t ——
8—1
810—]
or I e (ly4 1T, 830 [
. = @
Similarly , ’ o ‘ -
| Eppro=Ew 0194E,,,% 4+B,,° +......... TS,
-assuming as before equal survival rates, and again assuming constant emigration
. g10.-] "
By 10=E'; 814 P
s—1 (.
Where E ia the snnual rate of emigration. |
s—1
“Thus I-E= — ' ; T ¢
g (a1o—1) { L. 10—Bp 4 10—83° (I s—EL) -
Call the inter-censal gain by migration M,
Then, " 10 (s—1){ ,.
———— L) L .
o (o u_._1){1n+ 10-Byy g8’ (I, —B )} vy .

This result (IV) gives the caloulated gain from migration from the mumber

tecorded at each oensus as having been born inside » given srea and enumerated"f persons

{K') and born outside it and enumerated inside it (I'). onteide it
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The assumption made of a survival proportional ivi
at each age is proba:bly ot so true as the paafumption t?)f ihed:ﬁﬁlb‘:etw::tszr ?lm g
of population, especially between the ages of 36—76 (vide page 92, Census Report teﬁrement.
and Wales 1911). Call the annual decrement 8. Then our equn’tions becoml: of fngland
I'n +1 o="l'n ([-—105) +Iﬂ +1 (1""9%5) +In +1 (1_’8}3) +
-+ Ini- 10 (1_‘38)'

Writing as before
immigra.tion , | In+1=In+H=In+a="In+h...--.......-....:—-IfOtthe annual
1, +10=l'y (1—103)++1 (10—508)

I, T, (1—105
therefore 101 il ( ) (a1 &)
o 185

B, ,..—BE, (1-103
and 10 E—-—- + 10 ] ( ) . (III A)
1563
these equations give the total migration (emigeation and immigration) during the decads.
If we put =20/1000=1/50

10 1=(T, , =V, 4/5)/(9/10)=10/9. T, , ,,—8/. I',

=1/8 (10.I, , ;—8. ',).

. We bave seen how an approximate calenlation of the immigration and emigration
during an inter-censal decade may be made, leading to formulae 11 and 1LI based on &
geometric decrease of population, and to formulae 1I A and III A based on an arithmetio
decrease of population, with age (Middleton’s assumption.)

Let ns write the total immigration and- emigration in o decade asi and e
respectively, then if b and d are the true number of births and deaths and R the inter-censal

rige in population

: R=b+i—d—e
80 that b—d=R—(i—e} : v
Let B and D be the total number of inter-censal births and deaths from the
records of vital statistics. Then in general the recorded number of births and deaths
will be less than the true number of births and deaths, so that b>B and d>D, and we
may write
, b=B4k and d=D+k’,
where k and k are both greater than zero.
Hence k—k’=(b—d)}—(B—D) .
Thus the error in (B—D)is k—k’; but this alone gives us no information 88 to the error of
B or D separately, and the deduction (made in para. 26 of Chapter I of the Report) that
when k—k' is positive k' is zero, and when k—L' is negative k i8 zero, isnot justified,
Tt is now necessary to re-examine the whole question from thep oint of view of the-
“probable errors of the census returns. :
For convenience lot us write the total number of immigrants and emigrants during
the decade as ‘1’ and ‘ e’ respectively, and the immigrants and emigrants enumerated
at the tWo censuses as ig, iy, @ ©y. Then we have from the previous equations (II A

snd ILL A.) '
i1, (i~—105)
1= e = i
1—b3 .
Bl—eg (i'—108)
and e =lg ;—me,
158

where 1=1/{1—55) and m=(1—108)/(1~-5%),

then )
b—A=R—1 {iy—e,)-+m(iy—eo) _ from (IV}
QOall the excess of immigrants over the emigranta 8o, 8, 86 the respective censuses.

b—d=R-—lB 1+m3°
or b—d=p;—-ps—is;+ma,
Qall 0, the standard error of any variable x,

errors in any pair of variables)
8, 3,01 ,+0 %, +110% ,+m 6% ~—216p 6p ~21llp 108, -+2rmbp 168, +

21l6p s 1—2rm9p°935—2lmm 18,

then (r baing the correlation between the.



Lot the proportionate gtandard errors be
v for p, and p,;
wfor s, and 8,,
and let ¢ be the same for all pairs of variables.
We assame that there is no error inl and m, 6o ' .
0 2, =v¥p, *+P:" +wi(it, 24m%, )—2rv¥(p,p)—2vw(lpss1) -
. +2rvwmp 8, +2rvwip 8 —2rywmp se—2rlmw % 38,
where all the p’s and g's are mean values. - - )
8,1, =7 XP, D1 2P po) +W 1%, 8, y—rlms,s,)
—~2rvw(lp 8 ;—Ip 18,—P51 +mp 8.}
Lot us take a special case and put : B
P, =P =P and 8,=8,=8 e
then . _
Byod =2 v? p?(l~r)4wih? (12 4-m 2—2rlm)}—2rvwps (—m—1+m)
—gvipt(l—1)wil ((2Fmi-2 thm) .
-6 — ' 4, 6 and%r' being the correlation in

ay write6)a ;
Now ::m lzxit{g the error in the births and deaths are {errors of the birth and death
8.

proportionate to their numbers figure _ )
8},=ut (b34+d2—2¢' b d)
where u is the proportionate error in b and d respectively
Putting in our specigl case b=d
g,3,= 2uth? (1-T)
therefora
o (1) s (1*+m*—2rlm)
w=vtis. i TV b 3 (T V)

This formula gives the proportionate standard error in the birth and death return
(u) in terms of tho proportionate census standard errors (v), in the standard'ezrror of enumera-
tion in emigrants and immigrants (w), in the correlations in errors of the various census
retarns (r) and in errors of registration of births and deaths ¢y - '

In applying the result (v) difficulties arise owing to our ignorance of th
orrors of the census, and of the values of the correlations, & e probable

We might expect the correlation of the errors in the populations at 'difemnf ;
to be much smaller than those of births and deaths, the latter being based on oerm
made by tho same men. ’

We may put as an exampla r=0¢ and =07
- |_E_._. g_f_'."‘i‘mt""’ﬁ—lm
ut=vis $+w T ———-———-—2xl‘,v
as 8/b is amall we may neglect the second term and writing p/b=3*
. ui'=18v? or u=v4/18

‘and if v=19, u=424%
u givea the calculated percentage standard error of the births or deaths i decad
determined from the census figures, which latter we have assumede:o h;l;e t:mstandsz;

percentage error of unity.
Lower limit of error in vilal Stafistics.
We got two groups of equations from the typical form

bd-(B-D)=C.
which may be written as
b-B-(d-D)=0.

where we will taka b>Band d>D, s.e,, that the errorinthe vital i i
the side of omission, " il siaiaten . always on

Call E, the error in the number of birtha,
Eb » 1" dﬁﬁthﬂ.
then sapposs we find from the census returns and the returna of births and deaths that
E,—E, =0, where E; and Ej, are both>0
* Rougbly p=25,000,000 and h=8,500,000.




then weget (i) if C>0

E; >0
(ii) if C<0
Ep >0

Hence if we take together all those districts for which C>0, we find on the average that

Ey /B>0 say ; and if we take together all the distri :
sverage tiat E'y /D'>C. toge e districts for which C<0, we find on the

Now it seems to be a reasonable assnmption that in those distri
nothing n:hout the error in th_e death-rate, that it amoum to ?ﬁ::i%‘:e‘ :? okint?l:
lower hm%m the error in the districts for which we have such knowledge,

E, /D=k.Bp /' - andE, =B
E’, /B'=k.E, /B s =lp +0

and approximately B=D and B’'=D"
Hence, Ep /B=C/B+E, /B

=C/B+B, /D

=C/B+k, By /D
Similerly

E'n lD'=C'ID'+k._E IB » andE' :-_-E' L{”
- =0'/D'+k. C/B+k By D © " +0
o
2P (1-k9=0/D'+k. 0B
¥, /D,=C {D'+k.C/B
I—k? (1v)

1f we assume that k=}, this is equivalent to ssying that the error in the death-
rate in the districts where the birth-rate error is inexcess is half the error in the death-
rate in those districts in which the death-rate exror is in excess, and the birth-rate is
assumed to be wholly free from error,

Putting C'/D' =74 and C/B=4-0
E'p /D'=94/3=37'6/3=126%- (error in death-rate)
apd E'), /B'=51
E, /B=(40+3x74)/3=103 % (error in birth-rate)
and En /D=6'3

"thus the percentage errors in the birth-and death-rates in the districts where the
birth-rate is more inerror are 103 and 63, and in the districta where the death-rate
iz more in the error are 5°1 and 125, - '

The average error of birth and death-rates is thus

10:34-6'34+514+14°6 342
4 ‘4
] Another alternative i8 to assume that where the birth-rate is more in error than the
death-rate, the crror of the latter is k times (k<1) the former, and vice versa.
We ghall then have,
Eg /B=C/B+k'E; /B
E?D/D’=O'ID'+£E'D ID"
E,/B.=C/B. 1/(1—k)
B'p/D'=C/D’ 1/(1—k)

Assuming that in the districis whese the birth-rate is more in error than the death-

rate that the latter is half the former, we get

=85 %,

k=3

E, /B=2C/B

E', /D’ =2C"/D,
and sssuming the same values of C and O’ ae before, we get '

-~ Errom in
Birth-rate Death-rate

{n Districts where the error in birth-rate is greater . 809% £09%
In Districts where error in death-rate is greater o 148Y% 4%

The mean of these resulis is
. ‘804404148474 _ 342 _ &b %
4

4
On an average therefors 1 birth or death in 18 is not recorded.
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The figures given below are the percentage errors on the recorded births. The actual
births will number 10856 to 100 recorded. : -

The percentage errors on the actual births will be

8:5/108:5=7-8 %,
that is about 1 in 13. _

Thus we reach the conclusion that the vital statistics of the Punjab are likely to be
about 7 or & per cent. in error, and that, provisionally, errors of about 11 per cent. in the
birth-rate and of say & per cent. in the death-rates may be adopted as probable. Fiually
it is clear that the census figures of 1911 and 1921 do not establish the accuracy of the
vital statistica to a greater degree of accuracy than 7 or 8 per cent. of error. .

Since making theabove deductions slight arithmetical errors were discovered in
Mr. Middleton's table on page 54, and the following rovized table must be adopted instead:—

Calculation of the percentage errorsof the birth and death returns on the assumptions
that sn any one district one at least of the returns iz absolutely correct.

Percentage excess error of
Districts. .
Birth-rate Death-rate
C positive, C negative.
1 Bissar e - . . .. 34
2 Kamal . .. .. I 13
3 Jullvndar e .. .. T e 09 .
4 Ludbiana .e .. - e .. 3-8
6 Ferozepors . . o .- 009 ;
6 Lahore .. .. e . 1-7 :
7 Amritsar .o . A 0-48
8 BSimla o . . T . 145-2
9 Kangra . .y .. . . 44
10 Ambala . .. - ALY IR ) 026
11 Hoshiarpur . . . .. . 427
12 Gardarpur . . .. . . 85
13 Sialkot . . . . ‘80
14 Gujrat . .. -~ .. .' 12:61
15 Jhelum . . . . O R
16 Rawalgindi .. . . S - 618
17 Attock . . . . . © 166
18 Montgomery .. .. . . " 996 '
19 Shahpur . . . . 25-4 ..
20 Mianwali . . . . 0 ) 98
21 Lyallpur ‘e . . : . 97
23 Jhaong . . N .. - 8-
23 Multan . 3 - - o
24 Muzaffargarh e . - - N 5.79
25 Dera Ghazi Khan .. . o N 72
' . . .. . 13:3
-
Total .- 19589 132-94
Aversge . 3265 70

If we adopt the corvected values of the ex i .
_ . b cess errors in the bi -
instead of dedlet:on 8 values, then excluding Simla, the percentage exl:e&;s 2!;;10;1 .;I:th rates

10°14 %, for the birth-rate )
7:00 %, for the death-rate,
Let us take thess as 10 % and 7 % respectively,
i.e, C/B=10and CD'=7
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(¢} Then on the assumption that theerror in the death-rate in the districts where the
birth-rato error is in excess is half the average error inthe districts where the
minimum can bo fixed,*

Es/B=0/B+} E'/D"
E'p/D=C/D'+{. E/B

. We get . ‘
Ep/B=18, E, /D=6, Ep/D'=12, Ey/B'=9
_Ave'mge ‘=1§-i'.li+ﬁ—_;-ﬂ=ll 25 %.

(¢8) On the ussumption that the errorin the birth-rate, where the danth-rnte error is in .
excess, is § tho error in the death-rate, and vice versa.

EP /D'=c'/Dl+i E'DIDI
Es/B=C/B+]. E,/B
~ We get
’ Ey/B=20, E,/D=10, E'y/D'=1d, E'p/B' =T,
or = 20+144+10+1 =1275 9
_E'nking the moan of the two results we may say that the average error of the
birth and death-rates, assuming the censuses are correct, i 12 %,

If we treat this as the standard error and adopt an estimate of 1 % for the standard
error of a census, the standard error of the birth- and death-rates is given by

Ey 0=(12)*+(424)?
=144 4 18=162
Ey =127%
This is the percentage error on the recorded births and deaths. Assuming the errvrs
aro always in defect the percentage error on the actual births and deaths is

Average error

Tﬁh result is still more unfavourable to the accuracy of the vital statistics, and il

may exaggerate their incorrectnesay _
However it is clear that iwhatever the standard error in the vital statistica is, whether
5, 8, or 11 per cent.,, we are Yery far from being justified in assuming these statistics to ber

roally close to the truth. E

: -
& Noto that dashes indicate that! wo avo dealing with districts in which the death-rate error is in excem.
- r
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APPENDIX 2.

The relationship between density of rural population per square mile with the District
, percentage of cultivaied area,

Briefly, there is, as Mr. Middleton states a clear association between density of rural
population and percentage of cultivated ares in each District, but the conclusion that density
of population increases faster than the percentage of the cultivated area, can hardly be said to
be catablished withont a laborious analysis. Speaking statistically the law of density conld
only be accepted, if it were shown— - 3y

(a) that the regression of density of populatior on percentage of cultivated area
i8 not linear.
(b) that the regression curve is concave upwards.

Now, the testing of these pointe, making allowance for the errors due to the smaliness
of the sample, is a considerable task ; but we can get an approximate result by fitting the data
with second and third order parabole. If this is done we find (calling “ D * the rural density
per square mile, and * k " the percentage of cultivated area)

D= —23-260 46989 kk—°026 k*
D= 2374144005 k+023 k=—-0002 k*

These oquations show that— ) .

(a) the relation of density to cultivated area is expressed very nearly by a straight
line, both the aquare and cubic terms being small up to a percentage of 80
for the cultivated area; which is above the limit found in this data;

() os judged by the quadratic the curvature is convex upwards, which is exactly
tho opposite conclusion to that reached in paragraph 18;

(¢} as judged by the cubic, there is an almost negligible concavity upwards for
values of k less than 38 per cent., but that for higher values of k the curve
is once more convex upwards, ) .

It is by no means certain, without a much fuller analysis, whether the curvature would
bo positive or negative, if the errors of random sampling could be eliminated, and it is not
intended to set up any law in opposition to that of Mr. Middleton, Unless, however, he has
used other and wider material than that discussed here, judgment as to the nature of the
divergence from linearity of the association of density of population 'and cultivated area must
be suspended. Infact one might in slang phrase say that the data give a very good imitation
of linear relationship,®

The data and the quadratic and cubic parabole are shown in the diagram below—

ASSOCIATION OF DISTRICT bENSlTY OF RURAL POPULATION AND
(DISTRICT PERCENTAGE OF CULTIVATED AREA., PUNJAB, 1921,

EQUATTON OF QUADRATIC PARABOLA Y- 23:260+6-989%-026x" ———m— g
EQUATION OF CUBIG PARABOLA .n o Ye28-73103005X4+023x%~0002x
POINT_ OF INFLEXION OF CUBIG AT 38% OF CULTIVATED AREA *
1 »
«0 Q
. F = P L
E‘ RPN '
Vg . 1
: '_g LI § l /‘___——0
’ -
00 o5 300
t ' - © &
g "‘ - R
= o p
Q O .
00 a _ °.
E 200
B
-
=
1]
a D
L]
. ¥ 00
o, )
o0k o]
. o ’,t‘r:“y
‘i
o et
-
. 10 o ... 30 . a0 . - 80 &0 n ue

" PERCENTAGE OF CUILTIVAYED AREA IN LACH DISTRICT

of vultivatod “S:“ ;::nmu mm;;hlt there ia alons one correspondesice between density and percer

dleton Yhough Bo did not otas is skew, it in cortunlur oot perfoct—a poin‘t no doubt which Mr. Mid-
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_ APPENDIX 3.

Meaw Scavas DisTaxce.,

-

L& us find the mean gcalar distanice of atnangle
ABO from theApexA. '

The vniue is given i)y

ffr’d fdr

f_[’ T dr . m&egrate& over the area of the triangle.;

— = — e o — = ———

Thelimitsoirnre 0 andpsec.s for 0 <Q<ﬂ
The limits of ¢ are 0 and p seo. 6 , far 0 <8 < a

where « and B are the angles which the parpendxcular p makes with the mdes AC
«nd AB respeohvely. T

14 1

Call the area of f.he tnangle A, then

_ p sec. 8 e
o - S
Q

-

3 3 "
do+ [ 220 30
[}

p? " fa 2 )
= f sec.3 0460 +fgec,=odo
_ ° o .}

WNow facc.‘ Y =fsec. 0d tan @

L 3
o= P'Bec.s 6

= seo. 8 tana—-fmnossnasec.= 8de

i

sec, O tan 6— | sin®P5ec. 364 &

P

. = mama—fdo sec.? 9+fsec.9&0

.'.2Jl 3§ = gec. ' x 8
: 800, sec. O tan 6 4 log tan (4 +?)



| 10

~

I

b b B

p? . ' a
3 [sec. a tan 4 - sec. # tan ﬂ\+ log tan F4+ §)

+log tan( 'E' +/B)]
- 3 '
- 'BE[ gec. a tan @ -}- see, 8 tan 3 +log tan ( —g— +_,_; ) tan (I-I-g) ] 3

1f the triangla is isosceles a = B, and the mean scalar dictance is then '

'§=39_}; [ sec. « tan a _+ log tan ( i’- + %‘.)]

‘ Now we have for the triangles formed by joining the terminals of a side to the contre
the following values of «. . . .

Figure. a |Becatana Log tan('%f +% ) S;::l dc?;h AT | 3E/E. SQ~

(1}] {2) {3) {4) (5) ] (0 {8)
Hexagon . 30° 666667 '5493031 1-216973 2-279507 é'?’"BlB 377197
8quare .e 45° 1414214 ‘8813736 2206588 1 2295588 382598
Equilateral triangle |  60° | '+ 3464102 Y 18169577 4'78.1090 142“279507 2097410 ‘ 403047

Now call Q the whole area of the figure,
i. e, Q=64 for the hexagon
=44 for the square
=3A for the triangle (equilateral) /
For a circle from the centre S/\/_ 376126
Roturning to the general formuls, o graphic method of determmmg the mean scalar-
dastanc% a;lalphcable to an megular boundary, will be developed.
e have v .

, integratod over the wholo area of the figure.

. oA . :
M N . 4 .

Let O be the point from which the inean scalar
distance is to be determined.

~

Let P be any point in the boundary.

o

Let Q be s boint. oﬁ O P (produced if neoessé.ry),
Buch that




o "OP=1 0Q?*
then if O Q=R, we get 3r23r=2LR3R

and S
IR db. 4B.
_§=ff |

rde dr : i
where the integrals extend over the outer and the inner curves respectively.

Calling A the area of the original curve
' A’ the ares of the constructed curve

5-§ 51 | o
and the mean scalar distance can'at once be obtained planimetrically.
Lot I be the unit of length on which O P is measured :

: 1= 9 £
.- ‘ .0 Q¢ - -
and where O P=0 Q we get,
=0 P=0Q.

In order to calculate graphically the mean scalar distance for any contour from any
point, it will suffico to measure the area of the two curves in the same unit, and maultiply
two-thirds of their quoticnt by the distance adopted as unity, for which the two radii
veotors are equal. ’

The contours of 4 villages together] with the semi-cubical curve for the calculations

=S ————— = of the mean scalar
=\
DIAGRAM SHOWING ACTUAL VILLAGE BOUNDARY),
_AND CURVE WHOSE RADIUS. VECTOR 1S THE SEMI CUBE}

distance are ahowﬁ

in tim attached

i — o —— .-
: o

S . G
. I“‘lﬂ: OF THE G_WNIJA!W_EOH THE DETTRMINATION OF THE HEI_!_WLM mSTA!{UE:] diag[am. ‘I'he rela-
- Sealo—1 IncN® S Milss” T T T .
T tive dats for these,
L. VILLAGE RAMSAA TARSIL, KABUL 5, . Foee suver TaSIC e

' and 2 other villages

< WEAN SCRLARDISTANCE mOd3 mm]
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APPENDIX 4.

MOBTALITY FROM VARIOUS DISEASES,

(A). Tho annual doath-rate from 1867 to 1921 (inclugive) from (1) cholera, (2) small-pox, (3) bowel
somp'sints, {4) plague, {5} fevers, (6) all * other  causes,-and (7) all canses, (B)}—The scasopal variation of the
deaths from tho above causes for tho 2 periods 1867—1686 (30 years) and 18871—1921 (25 years), (C)—A
comparison of the urban and roral death-rates from the causes enumerated in () above.

The object of this Appendix is merely to summarise in convenient form the broad sta-
tistical features of the deaths as classified in the Public Health returns since 1867,

The three sections into which the Appendix is divided will be taken seriatim.

(4).—The annual death-rate from 1867 to 1921 (inclusive) from (1) cholera, (2} small-
poz, (3) bowel complaints, (4) plague, (5) fevers, (6) all ** other > causes, {T) all causes.

The death-rates have all been calculated afresh from the original data of mortslity from
each disease for the Punjsb (British Territory) as constituted from time to time, the North-
West Frontier Province being excluded from 1900 and onwards. The actual census returns
for 1868, 1881, 1891, 1901, 1911 and 1921 have been used for the years named ; but for the
inter-censal periods the population has been found by intercalating geometric series, whose end
terms coincide with the actual census populations. The whole set of enumerated and cal-
oulated populations is shown in the table in statement 1. For the sake of comparison of the
growth of the population before and after the separation of the North-West Frontier Province
the figures for the territory comprised in this Province have been added to the Punjab figures
since 1900 (inclusive). The figures suffer from the defect (so far as comparison goes) of the ex-
clusion since 1911, of the part of the Delhi population which lies to the west of the Jumna
for which separate figures are not available in the tables.

The interpolated population will differ from the actual population, sometimes by large
amounts, and it would have been better to use the vital statistics of births and deaths to deter-
mine the population at one census from that of the preceding census, and then apply a geo-
metric progression to the residual differences between the calculated and observed populations
at the later census. .

The diagrams may now be consulted.
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(B)—The seasonal variation of deaths.

The seasonal mortality has been studied by Newsholme’s method, in which the averags
daily death-rate is datermined in two ways (1) by dividing the total mortality of the month
by the number of days in the month, and (2) by dividing the total mortality of the yoear by
the numbor of days in the year. The ratio of the quotientin (1) to the quotientin (2), expressed
a8 & parcentage gives a m2asure of the relative intensity of the disease month by month, as
compared to the averazs intensity throughout the year, The percentages for each month,
year by year, having been determined, the mean monthly intensity and the standard deviation
are roadily determined for any particular group of years. In the presont case the statistics
for 1867-—1921 have been divided into two groups, namely, 1867—1898 (30 years) and
1897—1921 (25 yoars), the objects aimed at being (1) to obtain eventually a comparative
series of groups each of 30 years' duration as the figures for future years become available;
(2) to distinguish the pre-colony era from the colony era that was inaugurated by the start-
ingin 1897 of the Lower Chenab Cansl, and (3) to discriminate the sessonal variations
which arise from chance from those which are basic, and may, therefore, be expected to be
common to both groups of years.

The diagrams balow give the means and co-officients of variation of the mortality rates
caloulated in the manner described for each month for the two groups of years separately.
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(C) Comparison of the urban and rural deatk-rafes from carious diseases.

The full statements of the deaths year by year from each discase in rural and urban
arcas are too lengthy to be reproduced. From the tables only the following results are

noted :(—

. AVERAGE OF m
ANNUAL DEATH-BATES
Discase. e mm,"

" Rural aresr. | Towns.
Chalera (1877—1921, excluding 1885—1888) .., e e o 030 0:58
Bmali-pox (1877--1021, excluding 1885—18€§) . .. . 01 084
Plagoe (1801—1821}) .. . . e ‘e . 653 473
Fovers (18771921, excluding 1886—1888) .. e o . 2288 2068
Bowel complaints {1877—1621, excluding 1885~-1868) . . . 066 251
Rospiratary diseasos (1902--1921) .. .- - L. 2:32 577
Tnjurics (1877—1921, excluding 1885—1888) . . e 0356 . 040
All "other ™ causes {1877—1921, oxcluding 1885—1888) .. .. . 680 | nw
AD cauges (1877—1921, exeluding 1885—-1888) e e . 3604~ | 41-58

We may summarise the statistical conclusions indicated by the 3 classes of figures in
respect of cach disease. The medienl expert must interpret them in the light of his own tech-

nical koowledge.
CHOLERA. ,

General trend.—The mcrtality from cholera shows no signs cf general diminution in tte
55 years 1867—1921. .

Seusonal variation.—Cholera is most evident during tl'e summer months ; though there
is & very marked difference between the seasonal vanarion in the Jot and 2nd group of years.
During 1867—1896 the cholera mortality curve had a double héinp, butis only siugly humped
in the later yoars 1897—1921. Light is thrown en this phenomenon by considering separately
yoary of high, medium, and low cholera mortality, as it ss found that the years of medium and
low mortality exhibit a double hump, the first in May or June, the second in September ;
while years of high mortality have only a single maximum in August. o

The variability of deaths from cholera (shown by the dotted lines on the diagrams) is
very high, as might have becn anticipated from its epidemic character. -

Urban and rural areas.—-Cholera produces a much greater mortality in towns t]ian in
villages. Out of 39 years the rural areas had a greater cholera mortality in only 7 years.

SMALL-POX. . .

General trend.—The seasonal variation curves for 1867—1896 and 1897—
very closely : 8o do their variabilitics. Maximum mortahty is to ke exsl?:ctefiggiln aff[f >
December is the month in which thero is the greatest uncertainty as to an outbreak. s

Urban and rural arens.—Small-pox causes 1} times the proportionate number of deaths

in towns than it does in villages. In only 8 years out of 39 was there a greater rural than
arban mortality.

BOWEL COMPLAINTS,

o dnih o 1500 s S b ot ek g
easonas varaiton.—1Lhe 1na 1 1 .

g b T e B T S

sity from yoar to year: > sifular in character and inten-

PO g g A

was the mortality in urban less than in rural areas from this cause. ’ nigle year

PLAGUE. .

General trend.—So far as any general tendency is exhibited by a dise hic
first in recent Punjab history in 1901, it might be supposed that plag{ze is di:;p;ﬁCh appear.a
f]?baml téanatulm.—'l‘he data are too limited for a secure determinaticy, o
n gl .
years o lagn2 d ‘mra areas.—Rural areas suffered more than urban areas in 12 out of 21
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e L trend_§ : FEVERS,. _ .

eneral trend.—Since 1885 the general tendency appears to be '

. death-rate from fevers : tho high mortality in 1918is due tEP:he Inﬂuenz&fo:;d‘::ﬁ? ney of the
- Seasonal_oarwlwn,—'l‘wo maxims appear in the seasonal chart. One in. May-J

1fa ue o relapsing fever—the other in October-November to malaria. The variabilit % Iune
or the most part being below 30 per cent., consonant with the endemic character gfmtlfe‘:;

diseases,
“ it Tk ALL “ OEHE ” CAUSES.
eneral frend.—This appears to have be i i
tendency to diminish sinee, pe e'n upwards from 1867 to 1908, with o clight
Seasonal variation.—As might have been expected there i i iati
month to monthin the deaths from * other” causepse, which inclu?ie:ega:ll::lim‘xnaafl‘ion from
!;};ceg, 'ch(;\lqer? srqaltl_-l)ox, bowel coml})la.ints, plague and fevers, Agreeably with t]fi‘;ur:l(::
_co-cflicients of variation are véry small ;in Februory, J
per cent. in both groups of yeag 7 July end August they are below 10
Urban and rural areas.—Deaths from “other” causes i
proportionately the numbers of deaths in rural areas. I towns elways  outmumber

General trend.—Th | deathirato sithon
eneral trend.—The general death-rate whether due to physiological
better reporting agency, rose, on the whole, from 1867—1890; si[;c?ltglgfl 1(.:l a;;:::: t?)rbzoo:
the average fairly stationary, though there was great mortality in 1908 and 1918.
) Seasonal variation.—Deaths from fevers constitute about 75 per cent. of all deaths
- 1o the %ugj ab, a:;d thc;' seasonal vlfsriatlon accordingly follows the fever chart fairly closely

rban and rural arens.—The general wrban death-rate is ter t i :
areas in 37 ont of L1 o g e 18 greater than that in the rura)

STATEMENT 1.
Statement showing the population of Punjab from 1857 to 1921 (calculated).

Mo | wow. |Fgmmimolte e wean | R e o
T1 e - 17,611,498 20 | 1895 .. 24488470

2| 1868 - 17,611,498 30| 1898 .. 21,646,766

3| 1%69 .4 17,703,839 31| 1897 .l 21,806,210

4| 1870 . 17,796,885 32| 1898 . 21,966,822

5| 1871 .. 17,889,971 23| 1899 .. 22,128,624

6| 1872 .. 17,983,770 34| 1800 .- 20,330,319 22,291,614

7] 1873 . 18,078,079 5| w0 .. 20,330,339 22,455,819

8| 1874 .. 18,172,864 36 | 1002 . 20,204,517 22,586,175

p| 1876 - 18,268,143 37| 1903 o 20,258,756 22,717,205
10{ 1876 o 18,363,932 38| 1604 .. 20,223,056 - | 22,848,156
1} 1877 .. 18,460,214 30 | 1905 .- 20,187,437 22,981,802
12{ 1878 . 13,551.906 40 | 1808 ‘e 20,151,859 23,115,212
13| 1879 .. 18,654,310 |41} 1807 . 20,116,362 23,249,408
14 | 1880 .. 18,752,107 42| 1008 . 20,080,926 23,384,307
16| 1881 . 18,850,437 431 1909 .. 20,045,531 23,520,113
18] 1882 . 10,042,975 44| 1910 .. 20,010,217 © | 23,656,644
17| 1883 .. 18,237,493 45| 1911 . 19,974,856 23,793,983
18| 1884 .. 10,434,000 46| 1912 .. 20,044,848 23,983,764
19| 1885 .- 19,632,514 47| 1913 . 20,116,000 24,175,001
20 | 1886 ‘ - 10,883,045 48| 1014 v 20,185,372 24,367,018
21 | 1887 .. 20,035,631 49| 1015 .. 20,256,004 24,662,201
22 | 1888 .. 20,240,271 50| 1916 20,326,805 24,758,210
23] 1889 . 20,447,022 51} 1617 ... 20,398,028 24,956,677
24 | 1890 Ve 20,055,868 52| 1818 20,469,356 25,154,737
a5 | ‘1891 . 20,860,847 53| 1019 . 20,641,026 25,355,392
26 | 1892 . 21,020,652 54| 1020 . 20,612,808 245,567,641
27| 1893 L s 21,115,384 g5 19021 . .. 20,685,024 255,761,500
28 | 1894 . 21,331,364 ' -




DEATHS IN THE PUNJAB FROM CHOLERA
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE
FIRST GROUP OF 30 YEARS 1867—1896.
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DEATHS IN THE PUNJAB FROM BOWEL COMPLAINTS
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE
FIRST GROUP OF 29 YEARS 1868—1896.

MEAN PERCENTAGES

COEFFICIENTS OF VARIATION - - - —

200 : T 200
/\

A ‘ / \

100 : . s .

Zhnd N

~__|

leam
oy ==

-t
o v - - -
— e - N _‘o‘-

0 G
JAN. FEB. MAR.  APR., MAY,. JUN. JuL. AUG. SEP. OCT. NOV. DEC, JAN,

SECOND GROUP OF 25 YEARS t897—1921.

20

- 200

100 e \\\‘\
] // | IR

- .-a-...

- -" ] .

P -
- - - -
a2 - e LY N -

0

JAN.  FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.  JAN.

No. 5343




DEATHS IN THE PUNJAB FROM FEVERS
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE
FIRST GROUP OF 30 YEARS 1867—1896.
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DEATHS IN THE PUNJAB FROM ALL OTHER CAUSES
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE
FIRST GROUP OF 30 YEARS 1867—1896.
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. DEATHS IN THE PUNJAB FROM ALL CAUSES
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE.
FIRST GROUP OF 30 YEARS 1867-1896.
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DEATHS IN THE PUNJAB FROM SMALLPOX
THEIR SEASONAL VARIATION & STEADINESS OF RECURRENCE
FIRST GROUP OF 30 YEARS 1867—1896. :
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APPENDIX 5. o

CHANCE OF SURVIVAL FOR CHILDEEN BORN IN VARIOUS YEARS OF m‘m

Take a single parental pair who have been married x years. Let the chance, that &
child born in the pth year of marriage survive till the beginning of (p+1)th year,be R,
[Properly R, will vary with the ordinal No. of the chlld, (;luldren born after the first havmg

s better survival rate than the first-born.]

Let the chance, that a child borr in the pth year of marriage lives from tha beg;ummg
of the qth up to the end of the gth year of its age, be R,

Then - the children born in the ﬁrst year of married life alive at the e.ud of the first
year are—

f,R,
* The children aliv‘e a‘t ;he end of the 2nd year are —
' f1 Bys Rys (aged 1 to 2)
+f3 Ry (aged 0 to 1)
The children alive at the end of the 3rd year are —
£y Ry: Ryg By {aged 2 to 3)
.+ Ry Ry (aged 1 to 2)
+, By (sged 0 to 1)
The children alive at the end of the xth year are — _ )
(i Ry Rys oo oo o0 By (aged x—1 to x)

+f| Rz; B'.’ ce sa me B!’x—l (aged x—-—2-tox—l)
+f' R’,‘ R”’ se .. . B.,l'—' (Bged x-3t01-—-2)

+fl in]. .'_;(ag‘edq_to 1) e as ws (1)

x41)

There arein the summation I-(T different R’s. ‘That is for a marriage of 30 years

duration the namber of R’s will be 465. By putting all the R's equal to each other we are
thorefore making a pretty liberal assumption. It eeems, however, recessary to do so, in order
to got practical conclusions.

Put
RDI=BIIS= - ae -s . B,,x
=Rpl cs  we  am  anm R”‘_l
R,,;,=R

t;I)'han the number of children alive at the end of the xth year is (from 1 pair of
paren

L =R (aged x—1 to x)
+f, R (aged x—3 to x—1)
+ . . ..
+iL R (aged O to 1)

begotten by parents who have completed x years of married life.
Nowwemgumthannmber of marn in thei xth
children alive of marriages in their xth year. e . year, and the nomber of
Let L, = number of children alive from parents in their xth year of marriage.
m, = number of parents in their xth year of marriage.
Th‘n l"'—"mx xl’! -
- '! — X -
R Tn-;-_f,R*+£,R b . eh oo + £ Be (Ap

Take the values of {, and m, from the tables.

Far the Oth recorded year of marriage x=1

» 18t recorded year of marriage x=3
‘and 80 on.
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Iftb o= total number of children born to. parents now in their xij f
year o

marriage,
bb‘ uml(fl-*- f’+ L) e ¢ fl)
E’:’=’f:+f:+fa+ TR .

I we go back to the i e
[ ox=133, foere) expeosion (1) we luve succumively, by putting
‘m'!'; = fl Rn:

I,' :

E; = f!. Rn: Rn! + fg Rp;

l.

™, =f i Rp1 Ry s Ryyy + f2 Ry By, + 1, Rg,

i-L lllll LR N N T : llllllll '.'I...l.!.‘ )

hg = ﬁ 1 R 191 R l,’-.-lRl,x-}- f’ R"l R’,' R”a-onuccnﬁ Xua y +ot.oc-
+fx Rx!l

This gives us x equations to solve ’—‘—(5-.;'_1)_ unknowns

RI’I Rl’l Rl,'....--o.- R”x
»1 & a 2 Broisas . R', K g+

R,,,
I’Iéhe ‘Ps’ are given by eq:mti‘ons {B).
ow it seems reasonable to assume that the survival rate of children in thei
year o{ agt: fbontl,hm :}tlle mth {year oful marriadge of their parents, is equaln t::nthe ;lerm;?ll
survival rate for the nth year of age multiplied by a factor . i i
of marriage at the time of birth. g PHec By @ factor depending only on the duration
We then have ’ . '

Rm'n-_-Km Rn
Thus we get

!

tﬁ_i' =1, K, R,

Lt ot KR, R+ 4, K, R,

mg

l

l:n_: ={,K;?R,R; R, + {, K,*R, R, + fs K, R,

-ix- -------- ; ------------------------------- ’-.:-1-.--- . >(C)

m'x—-h f‘K! R'.‘l R’Ra -------- RI‘{‘f.K’Rl R’Rl .-B;'l'
T T ettt i raeeraaan,
+fx Ex Rl

- /

We may now put in (C) the actual survival rates for the general population R;, R,
«es...Ry and the values of the ['s determined from (B), and we have x equations to de-
termine the x unknowns K,, K, K,......... Kz which give the influence of duration of
marriage at birth on the survival of the children at all ages,

If we call Ly the number living ut age x according to table P of the actuarial Report
for the Census of 1911 (p 187) in our notation

Le
Rx = f;'_-l

8o the values of R,, Rs........ R,o, should bo found from this table and then _

substituted in equations of type (C). .
To start with take all groups together. From Table P, Life Table Punjab, males .
page 187, Census of India Report 1911, vol. I, part I, the survival rates R are given by

subtracting the percentages in col. 4 from 1C0 and expressing as & decimal, t.e.,

Rl = .7021
R g = ‘8061
R, = -9323
R, = -9503
etc,, ete, ‘
The f's are determined from equstions (B) and taking the fertility for the first ten
years only, equations (C) them give 10 equations for the 10 unkncwos K,, E...... Ky
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