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IN organising th~ abstraction and, rompilation · ~f ·data cbllected during · 
the I9SI·Census of lridia, a special arrangement was ,made to select one out <;>f· · 
every ten slips on a strictly random basis. " The main. object of this .arrangement 
was to secure a wider range of tabulations than was possible, wi~hin the pres­
cribed ,limits of time and cost, on the total count, . It was als9 the iritention 
that material should be c;ollected at thiS . Census wherebY. one may •. settJe ·th~ 
siz~ and structure of the sa~p1e ·which may be· regarded a~, ·,adequate fot 
purposes of Census tabulation in futun;. 1. ~ · • . : · 

• . ? . 

· Shri R. A. • Gopalaswaini; the Registrar-General,.· discussed with me the · 
lines of organising this study and he ent~ted me ~ith the work. ,; The discus­
sions led him to define a suitable yard stic~ for ,measuring the degrc:re of app~o:'i-: 
.mation of the . Sample Value to Total Count Value, The. Index of 
Approximation, thus introduced, is explained in . the appendices .to . the 
introduction. ,,,, . · •· ' · . · · · .. . • . · · · · · · '. . · 

. ·' • ,·· .·· ~"',;;.: ;, .. _- f ·•. .t· • ... ""' :· ; .. ·.~ 1 

I have had very liberal help and urisparirig criticism from Shri R .. A. Gopala- . 
swami. His letters to me have been most thought-provoking. . I am. grateful , 

' to him ~or his guidAnce in this st4dy.. . . . . ' · . · . . . ' · ·~. 
, . . . . . .. .... 

. The large mass of data analysed in this work has. come from. ~e various 
tabul.ation offices in India.: The Superintendents of Census have been certainly 
put to great inconvenience in the despatch . of re~evant material and ~that at a 
time when they :were frightfully busy with the prepa~tion of their final tables. :, 

. For th.eir co-operation in this all-India study, I tender to _them mY. very sincere . 
thanks. ' . c .. •• • • .' -.! . . c .• : . . .'· 

Dr:K~ ·Bhaskara Varma: was ~y collegue. irio~~i~ this study~· :'J11~ :­
calculatiom have been heavy and I am happy to record that he, ~ook great pains 
to check at each stage the wor~'done by the .computing'sta~ under him.: .. : He 
has placed me under a deep sense of obligation. . . 1.· ' . • · :. · · :- .· . 

. . . .. . '· ' . ' . . . 

The printing of the elaborate tables in this volume has been a heavy res~ ' 
ponsibility on the . Superintendent of· .Government Presses.. The scrupulous ' . 
care'and speed with· which the work was done ~teach stage of pr~ting go. to 
the gteat credit. of. the large band of ~mest workers·~. the Pr~~ ·,To. the· 

'Superintendent and his staff, I extend my sincere thanks. : ., .· ' ·, ·. · · ' 
' • • ' '1 ~ 

. In presenting this volum·e, I have. strictly followed Shri R. A. Gopalaswamrs 
advice-"analyse and tabulate observed results in such a manner that all may 
study them and make their own researches." .• shall feel happy if this purpose 
is served. · " ·· · · · · ·· 
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INTRODUC~ORY NOTE 
-.. 

I hare no faith in an)'thina short of actual 
Measurement and Rule of Three. _ , 

;,.. 1. Sampling l:as not played any prominent 
part in Indian Censuses prior. to 194-1. At that 
Census, as ·a measure of war economy tabulation 
was restricted in the former British Provinces and 
small States to the classification of the total population 
by 'communities'. However to secure inf?rmation 
tha( rni ght be required ,.later, Mr. Yeatts, the Census 
Commissioner arranged for the extraction and preser­
vation of a two per cent sample of the original 
census slips. These sample slips were subsequently 
used~ to construct the age tables for the_ 194-1 census. 

At the- 19.P census a number of sampling 
experiments have been tried. A verification of the 
accuracy of census enumeration by a s_ample check 
was undertaken for the first time at this census., 
The size of the sample ·was ~ne-in':'one -thousand 
of the total number of ,households. The frame 
for this survey was the National Register of Citizens ·· 
which is a list of alh the households and the inmates 

'if 

in each, according to the 1951 census. The results, 
of this enquiry are contained in the Census of lndiai-
Paper No. J, of 1953· · 

A second sample survey ~as conducted in most 
of the States in India to verify ~ th~ accuracy of 
registration of births and deaths. '(This experimental 
census of births and deaths was intented to be the 
first step towards improvement of population data. 
and was confined to a one per. cent sample of house- ,. 
holds in the districts selected for the survey. The· 
births and deaths in the households :were recorded 
and verified with the entries made in the_ official 
birth and death registers·. • · " 

Besides these surveys, a detailed sampling .. 
experiment on population data was conducted in 
all the states in India at the . time of so~ing ·the 
enumeration &lips of the I 9 s 1 census in the various 
tabulation offices. Instructions were. given by tpe 1 

· 

Registrar-General to extract a ten per cent sample 
of slips for each village and municipal ward. The , 
procedure was to br~k open enumeration pads, 
one by one, shuffle and cut as in a game of cards and 
deal into ten pigeon holes, the slips of displaced. 

•• 

CHARLES DARWIN 

~ > I ' 

, persons being placed in a eleventh hole•., Mter aU 
. the pads belonging to a viiJage or ward wer~ subjec~ "; 
to the above process; the slips in the,. pigeon holes 
were collected in three lots- ·. · · · · 

1 • . ·the _slips of displaced persons 

. ii. the, slips in .the fifth pigeon hole 
iii. the slips in-the remaining nine pigeon holes 
' !, •· ~ I } 

The slips in (ii) formed the ten per cent sample., 

The ·three lots 'or slips .were kept ~~parate at· 
all stages of sorting~ •'The. tables prepared. from 
the slips in (ii) give the results .of·· the sampling 
experiment while those obtained by. collSolidating 
the tables from (ii) and (iii) contain the. results of 
total count. · · 

Ordinari~y~ in sampling s~dies·, the results of 
complete enilmeration are unknoWn .. : Statistical .. 
tecnniques have been· developed to estimate the 
unknown values for . the total population from . the · (\ 
known values ' in the sample. The object of !he· _1· 

~ present, study. is ·not to prepare estimates of un.: 
knowns-in fact, the results of complete enumeration _ 
are. known-· but. to assemble the sample values· and· · 
the total count values and indicate the extent of 
agreement. of di,v~rgence betwe~ them. . . -· ·,._ . \ •, . . 

· . . 2. ·. The ·samples wer~ · drawn in the various . '· 
Tabulation Offices and sorted for (a) sex'and (b) eight · 
livelihood classes for each village and ward. , Full~r 
sorting. was done "a_fter. combining the slips of villages. 
for· l~rger geographical areas _called Trac;ts, ·each 
tract having a· population of nearly two _lakhs. . The 
results are contained .in the various tables,. published 
as Part II of the C~us .· Report for eacli State. ~-~ It 

. ' ~ . . .. . 

· * A displaced, person was defined as a J?enon who' has 
entered India, having left or being compelled to leave hi.s or her 
home in Western Pakistan on or after, the ut March ~H, oi 
hisjher home in Eastern Pakistan on or after the ·• sth October 
1 ~H-6 on account of 'civil disturbances or the fear oF such cJis.; 
turhances or on account o£ the setting up of the· ·twO dominions 
of India and Pakistan. · ·. ~ . · , · · 

Displaced persons have been e~cluded in dlil study.' 
.. . ' ~ 

I 
:: 



was however decided to select the following 
popu1a~ion chara~teris~cs for sampling study. 

1 • Sex Composition 
2. Livelihood classes 
3 • L~velihood classes and dependency 
4· Employment in Industries an<l Services 

The· tables for each district for these four charac­
teristics ~ere made available for the pr(\Sent study. • 
This data correspond to an approximately ten per 
cent sample for the districts. 

Samples with smaller 'sampling fraction were 
also studied. These samples were deri.ved by pooling 
together the slips .<;>f :- '. • / · • · 

(a) Every~ te~th ·tract . (se~ection being made 
with a random start) in each' district 

_ · (b) Every tenth village '(with a random start) 
in all the tracts · 

(c) Every tenth village 'of every tenth tract. 
The four .sample types ~hus .. evolved are:-

' · (i) S. 1_: Approximately _ ten per cent 
, sample -,. 

(ii) s:o 1- Approximately ten . per cent 
_ ' 'thick' samp~e formed by pool­

ing the ~en' per cent ~amples · 
of ever(. tery.th tract' 

; .... 
' -

(iii) S. 'o1- Approximately· ten per cent 
'thin' sample fo:r:rned by pool­
ing the ten per 'cent samples 
of every tenth village in all the 

· tracts. 

(iv) S.oo 1_: Approximately one-in- thousand 
sample formed by pooling the 
samples -?f · every tenth 
village of every tenth tract. 

The district samples were combined to_ give 
corresponding samples for larger areas within the 
State-called Divisions-and the division samples 
were co:rnbined to . give the state samples. The 
population characteristics, sample types and geo­
graphical areas included in this study are as fol­
lows:-

Population 
characteristic 

Sex co~position · 
Liyelihood classes 

Livelihood classes 

SAMPLE TYPE 

State Division District 

All the four sample types 
All the four S. 1 & S.o 1 

sample types 

and dependency·.: S. 1 an,d S.oi S.I 

Employment in indus-
tries and-services .. S.1 and S.oi Nil 

•The data for Bihar, Hyderabad and Andaman Nicobar Islands 
were not available. 

viii 

3. As has been mentioned at the outset, the 
object of this study is to assemble the results of 
complete enumeration and of sampling and give 
an indication of the agreement between them. The 
number per ten thousand has been calculated from 
the data for all the population chara~teristics. 
The proportions based on complete enumeration 
are called total count values and those from 
the samples, sample values. To judge the agreement 
between the total co~mt values and .sample values, 
the percentage error and the coefficient of variation 
have also been calculated for each proportion. 
Theoretically the percentage error in large samples, 
will be less than thrice the coefficient of variation 
almost always. Thus the sample value is in agree-

' . ment -with the total count value if the correspond­
ing percentage error is les'i than thrice the coeffich:nt 
of variation. .As an illustration the sample value and 
the total . count value are in agreement in the 
follow,ing ·cases :--

. i. Percentage error is I.o and the coefficient 
of variation is o. s. 

ii. Percentage error is 1 o and the coefficient 
of variation is s. . 

.. Clearly, the ·sample value in (i) is a much better 
,·estimate than that in (ii). To bring out this dis­

. tinction, a new index called the Index of Approxi­
mation has been introduced. 

'A' will be defined as the index of approximation 
of a sample value if the percentage error exceeds 
half A in A out of 1 oo cases utmost. Low valm's 
of A correspond to · good approximation; the 
approximation becomes coarse as A increases. The 
theory of the index of approximation is given in the 

. appendices. 
4· To represent the large volume of results for 

the various population characteristics, sample types 
and geographical areas, without loss of any relevant 
information the followincr details are given for each 

' b 
sample value:-

i. Sample size and sampling fraction 
ii. The total count value and the sample value 
iii. The percentage error · 
iv. The index of approximation 
v. The coefficient of variation 

There are. four series of tables corresponding to 
. the four population CJ'1aracteristics. These are 

Table I. Sex Composition 
Table II. livelihood Classes 
Table III. livelihood Classes and Dependency 
Table IV. Employment in lndustrie.-> and Ser-

vices 

Each Table consists of three .parts-A for the 
State, B for the Divisiom and C for the Di~tricts. 



APPENDIX I 

Degrees and Indices·. o( ~pproximation 

'R. A. GoPALASWAMl, I.C.S., 

Resistrar-General, India,.· .. ~ . 

I more tha~ s per : ce~t ~~~~es not exceeil1 ~ 'per cent 

I. Let the following assumptions ·be made- .. ·. of .n. · . .1 ~ ·; ·• · '.· • • · ~~ • ·• · . . ·• 

(i). ~a) There are n. di~~rent popu~ation groups . 3· Generalising t~e , ~regoing, ·it· is. possible ·. '· 
compnsmg PJ, p 

1
, .. •• P 

11 
md1v1duals respectively. . . . to define an index C?f, apprOxi.matio~ hetwe~n, the se~ : 

(b) F h 1 
· . · ·of values I',* a~d:the•corres.pond.i.ngset ~~ as follows.......,; · 

. . rom eac popu ation group, a sample 
IS drawn on a strictly randon,:t basis using the same ,· . 'The. index· o'f appr~x!mati~n b' A if th~.· num~e~ of ',' 
sampling fraction. Each of these samples compris- cases in ~h~ch Pi eJ<icee<:k. <?r fal!s. short of~ .1. by more .. · 
es sl, s., .... Sn individuals respectively. . . \ ,., ; than Ah per Cent is.~hearl/as.may be, e'tualr~O A'. 

(ii) (a) Each population gro!l~. and the corres• . per cent of n. ,·'. , • ' .~ . . . , . .. , , . 

ponding sample are stratified acco.rdi.ng .to different ; ',II ' J ·. · ' 
characteristics. .. ~· · ... ...,. ,1, ; : . ; . · .• · I ·•. 'f ,.... I . • • 

<
b F h · · · "~' I~ ·A somewhat different conception . of the 
) ~r . ea.~ . of the_ popUlation . groups,. ·degrees. and 'indict$, .of ,.approximation 'may be· b~sed \ 

the. n.um~er of. md~_vtduals havmg a specified chara~· . on .·the .• following. assumptions. . :: · 
tenst1c .ts ascertamed and the proportion which ·. · · · · __ · ' · · 
this number bears to the total number of individualS (i) (a)• Tqere,. is. only one , population 1 gr~up .· 
in· the. popul.ation group ~e~er~ine,d, .. ~s, the v:Iu~· 't ~c~~frising ~;i,ndivi~uals:. "' ·;; .. ': · .. J. . ' ..• 

of the. specafied ~hara~remtlc proportion, £of :tha.\ . '¥,'\'"'. • , " (~) FrP.m ... th1s. group 'J1 dtffer~nt samples are 
populataon group. The val~es thus · det~rnun'ed ~·;.· d.rawn. on, a,• strictlY:· random' .pa§is, each . sample· 
are found to be ~~~ 2., .... ~11 •. ~ ; : ,,: ,. ; • • ·~ '~".·.. ~onsis~ing :o~·.~~~· nm~ num~er·. of individuals . say. 

(c) The values of the same· c:haracteristic '.S· {n 15 la~ge). ~: . · · . ' ' 
pro?ortion are al~o determined similarly for the popu·; · (H).(a) The!, value .·of · ~ specified\~haracteristi~ 
lat10n group samples.· These are found to be p

1
r. · proportion is tfetep;ninsd for th.e e?tire population . 

p., .... pn. .. group ~~dfound tC?be ~·.· . · · . · . \. ·. 

2. It_ is necessary to ·define!· in precise terms. . .(b) The . values: of th~ same ' .. c:haraciefistlc 
the degree of approximation· of· the set of values proportion ·,are . determmed for · a.ll, the n samples 
Pl to ~ 

1
• . .. ! and found, to).e p1 , p1, ••• p, res.pectively. ·, '·., '\\ · 

Three d~grees of approximation are defined as '- ,.. 1·.~ . The index· of. approximation of an_y of . the' 
follows- · ·• · · . . · . values ~ to 2 is A if. the nulllber of ~ses in which P! ~ 

(~) Very qo~e Approximation-if the . ' numbe~ · · exceedi ·or falls short of~ by. ~ore than Af1 per 
of cases in which Pl exceeds or falls . short of ~ '· by. cent is,. a• nearly ~s rna~. be; .. equal to- A per cent 
more tha.~ one per· cent,, does, not exceed 2. per ?f n. . ' . · ' '; ~ . 
cent of n. : • . ·· 3· The different degrees of appro~frriation; .may 
. (b) Close .Approximation-where the approxima .. : .· be defin~d as below;-; · .. ' .. ·: · . ,.\ · · '· ~ ... ·: 

tton is not very close, if the number of cases in which. (a) · Yeryr Close Approxiatat!o~-where A d~es 
pi exceeds or falls ~hort of,!,' by mor~·than 2.s p~r not .. ex~eed,, 1. ·.. : q . ' \~: . . •• 

cent does not exceed s per cent of n. ·, .': · . (b) · .. Close· Approxlmatlon~where A\ exceeds·, 
. (~) Fair Appro~imation:-~here_ the approxima-'·' . · "' .1 butdoes not exceed r~ :' · ' . \~ ... · 1. .· • 

taon 1s not very close nor even close,. if the number (~). Fait Appro~imation-wh~re': A. excee~ .. ~ 
of cases in which Pl. exceeds or faits. ~,!rort ·of g1 by , ·. · , .hut does ~ot exceed to-;' . ; · ··. : 

. ' 



APPENDIX II 

· .. The Index]of Approximation.· 

·I. Consider a population g~oup of siz~ N an~ a. rando~ sa~ple of' ~ize n fr~m i~. · ' 
The populati?n group and the sample are str~tified into k strata each stratum . c~rrespond- . . 
ing to a particular chara~teristic of the population. ·t . . t c. · .· .. · . •· · 

X1 , X1 , •• x, and x1• x1 , •• Xi are th~ numbers in the. strata .in the' 'population'. 
and sample respectively. 

X 
~~ = T and p; = 

are the proportions of the ith characteristic in the populafi~n and s~u~ple . res'pectively. 
p1 is an estimate of ~~ • · The .suffix will be omitted· if there is no' need to specify.the_ 
stratum; · · · · i . . · · · · :; . , : , , ; . · • , .. , . : r ··.).· 

1 The error of estimation ina.y be meas~red. in • terms .of• · t · · · · · / •. ·, 

(o) c = ·p---~ (absolute error) · • . >'. ; · \. 

' • . p-~· ' ' : ' 
. and (b)' 8 = T 100 (percentage erro~) ·.. . .. ; . 

'?"' . ~ ~ • . ' . ~ • ' . ~ 

. l. In practical si~uations,; the ac~ept:mce of p .;~S an .:e_s_!:!m~t~ . of.._~ depends 0~ a .high . 
probablity for a .small error •... The .acceptance, specification .. reduces, to'· .. · . : i. ~. ·· . -

. . (i) 1.31 S#J.i~·, 1. ·." ·} '· ... , ~·:·· ._ .. ~~ ' .. ·) 

. , "' ' > ~" I i il) cf; 
(ii) P [ l 8 I :; pj ] ~ . ~ : : . .· · . . . . ~ . , , ~ 

- ~ : • . •. ,J , • 

fJJ determins the probability IX. that the percentage. error is numerically less than J..U. 
If oc is greater than ~ . the. conditi9nsr . in . ( 1) ~t:e · sa~isfied and p· Js . considered to be in 

· agreement ·with ~. . If oc is . smaller. than·~, the. conditions of acceptance ( 1) are violate~ 
and p is not in agreement with ~. The two parameters- J..U and ~ that specify : the 
conditions of acceptability of p will ,vary -.with the_requiremencs :o~ the problem: studied 
a.nd therefore the specjfication · itself is arbitrarx .... , ; · 

,. , A scale of ~easur~ment ·of agreement. of p ~i~ ~ can ~e.· 'deflned by placing some 
restriction on fJJ and ~- in (t). One way of connecting p..u ana ~ is to assume that . 

. '/ 

· A , , · ,·, ,.·A., (·:,1··~: ~~-:· •••• 

J..U ·....:.. ...:.... and ~- ~ ·I 
. l . 

.. 
100 . . ( 

:' ; ,\ 

. . 'A -.\~ .. : ·.· . . ". ... ... . , .. 
Then percentage er.ror e~ceeds 2 numerically in A out of. I oo" cases. ' A will be . called . 

the index of approximation. ofp. · ·. . . ,1 f ·· , .. , ·• .. · ·: .r. i 
4 

1 ·· · • 

2. 'The in~ex of approximation A is ·define~ hy'"• ,the felatimt Ji 
-. 

• ( t it . J ) .. 'I A 
• p -- S 8 :5- = L..:....-

2 · 1 • too , ' 

'. \ 

In the case when'ihe simple ,size n is large, ·the n~nnal. appro~ima~ion· for bin~mial· proba- , 
bility leads to elegant ·mathematical formula for A. Let-- · ' · . ·' · ' · 

,. ~ • ,! • ~· '. ) 

~ .. •· 3 \i~·l =' ~-··, .· ... , (3) 
(1- ~> xoo· ._V ~ ., :· ~: .• ("'· 

p- ~-

z = 
I • C·. ,..,_,_;_, ... 

~~·-->·· 
/ . ..-: 
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\ v 1-~ In (3), y = 100 - is the coefficient of variation of p. 
n~ 

3/y follows the normal 

distribution and 

p {- -4-
Thus A is defined by 

V+- J. 
A 

/ 2y 

~.3 < -

x2. 

2 

dx 

A 
2y 

+}= V-7 f.- x2 

2 

dx 
0 

A (+) 

. 100 

The calculation of A from (4) is not possible unless the value of y is known. In a sample, 
p alone is known and the formula for A has to be modified to g;ve the index of approxi­
mation knowing the sample proportion p. Denoting this by a 

, .P{-.a <3<-~;givenP} -~-~ 4'1 
2 - . - 2 . 100 . . 

· The distinction between A and a has to be noted. A 'is the index of approxin:'ation · 
in a sample from a population with anunknown proportion ~·while a is the index in a 
sample givin~ a proportion p. To evaluate (4.1) given p, 

~ = 

and r= 

100 p 
Ioo+3 

VIOO q+ 3 
IOO 

Ioo n p 

z = 3 -. 0 \ r IOO n p 
"( 1 00 .v ( 00 q + 8 

where q= I -p 
a a 

Since Z .monotonically increa.ses with 3,- - 1 3 L- is equivalent to 
2- -2 

a ,r n p 

·;;;; V q- a 
200 

Hence a is defined by 

a V. np 

200 q+ 

J I 

.; 2. 1t 

v a np -· 
2.00 

• ·. q-

a 
200 

a 
• 

200 x2 

2. a 
e clx = ( -

100 

a 
-;;J 

4'2 
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Denoting the sample coefficient of variation~by ·v. · 
' .. 

,.· Ioo'fT· . . v ~p 
t:. 

' ': ,· 

.-

or 

nvl 
' q = ------=-

IOOOO+nv2 

' . l 
Substitu,ting thes~ )l (.f-.1), 

a. 

2 ,r,.s ('. + ~)·+~ .. · .. · v 200 .. ·· .. D , 

J . J ;\ .. 

.' 4 .• 

' ; . • 

'· I -~ 

: ' . . '. •. r 

;,. } 

' .. 
: ... .. 

- ; 

·. ;\ ::t ,:· \ ,_, t •• 

i,: 

'·•. I.' 

'( . 

f·.. I, 

· - , 2v· ... ~ (·1 
"'-· . ' , . 
' . 

.;•, 

soa ·. \ ··.·. ·~·.' •. · ,· ,. ,. . ' 
When n is large, .. --· may be neglected and (.f.. 3) reduces· t? > ··\ 

. D . ..· ... itt.. .: • • • • --. , ·.·: 

.. 4 .· \ 
« .. ' 

r . xl 

.'[-; ·2 
,L, ' dx e 

• ' ' 't .: , .. 

' .. ,;. 

=' -· 100 
a 

·v· .a 2V I+- . 
· · . '· zoo· . ' 

' ~ . 

. I 

' . :' , I ft, ' · ... r .__ 
' ' . 

' #;> • '· 
'f .. 

.• 

·' 
' 

~ \ 
'· 

' ' • .- :.'. I ' ·_. ' .. · •• • •• ' ., _,·· \ ' ',.: \. \ ·• •• I ;, '' • . •. •. •·. 

(.f. • .f.). is independent of n and'' involves only the sampl~· coefficient of variation. Thus • 
in large sample~, though n and p · ~y vary,.·the )ndex of approximation ··remains :con-! 

· stant if the sample co-, efficient of variation does not ~g~. , . ::. :'- ...... · . ' : · . · \ I •• :' 

.: . . . . '. l • ' • " . . • • . ' ,\.' ', ~ . • ' .··' '· ). ~ • ( 

' 3· tn large sample' theory,· the acceptance limits of a _sample value are defined by' ' ' 
the t~igma rule wher~ t·.depends on the ,value o~ the.probability for ·acceptance •. 'fhis .. , 
rule l~ads t~ limits 'for ~ when p i~ known. ~r for p when ~ is knoWil· . The limits, ~ase~ . · · 
on the t-s1gma rule, are ·· "', .. . · . . ·· · , · . _ ·, ~ . · ' >. . . ~ ·· .· : .. _ 

••p+t!- V •'Hnpq ~ t S 1np-tt2+ V •'+¥pq , (roq~' ., (sf : 
• 2(u+t2) ·_, , · · ' · 2(n+t2) ·· · · · · ·. ,: . ~· 

and ~-·V2 <·.-~! ~P·~ i + •t ~•;e> 
·, \ 

· ... (f~r_p>;- . (6) · i 

' .j 

' . 
L .\ 
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~ lo I 
Keeping only terms of the order or -, (s) becomes 

- n 
I' 

( 
vt ) · t 2 . { vt ) t2 

p .I-- .+-(q-p)~~~q 'r+- +-(q-p) 
. I oo 2n \ 1 oo 2n • 

:, If·~ is ~the ;ndex of approximation of p, 'the limits of p for probability 

p p 

I -
200 

a 
I--

100 

(7) 

a 
In (s) if t corresponds ,to pro~abi.lity -1- -, even though the limits for ~ are 

· 1 ~00 

determined, the per-. centage- error- I~ n~t directly known, whereas in (7), the limits 
and percentage are explicitly indicated .. · 

' In statistical investigations it is usual to take 0.99, o.95' or 0.90 as the proba-
•. bi1ity levels in the t.-.:sigma rule; .·the approximations defined as .'very close', 'close', 

and 'fair', in appendix (1) relate . to probabilities greater than o.98, o.9s to 0.98, 
and 0.90 to 0.95'· Thus the probability levels o.95" and 0.90 in the t-. sigma rule 
correspond to 'at· least close' and 'at least fair' approximations . 

• 


