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SUMMARY. Tho srrangement of tho total sample in the form of interpenctrating pel-worke of
subaamplos onablve one 10 test by 1he methiod of analysiv of varienco tho differential effocta of the invesi-
gators {partios) and of athor factore causing varlation. Mahalnnobis (1038) mado the analysis of vaziance
of four demographie variables, namely, the scx-vstic, the potcentages of population in labour force, poputns
tlon literote, and population sged 50 yosra and above on tho basia of the ninth round (May-November 105)
of the National Sumple Survey, taking the cxiimates at the State lovel aa the basic observation. In this
noto, tho study has been extended by taking tho catimates at the villago lovel aa tho basic observation for
the 8tato of Uttar Prackesh. Tho samo general conclusion emarges, namoly, that thero was no significant
differontial inveatigator effcet, that is, that the nlm;y was generally under matistical control.

1. IxTroDUCTION

P. C. Malalanobis {1958) had p 1 In a lecture series in Japan in 19058 the reults
of anslysis of variance of four demographie variables, namely, sex-ratio (number of malea
per 100 females), percentago of population in labour force, p go of literato population,
and pereentage of population aged 50 yeara and above. For each of the 19 States or State-
groups, with two partics of investigators working in two time periods. the four party X time
combinations wero taken as the basic observation; arl the snalysis of variance was dono
within each State with the following partition:

df.
time 1
party 1
error 1 (party X time)

total 3

For each of tho characteristics, out of the 19 F-ratios for each of Party/Error and TimefError,
nono or only ono cama out aignificant at § per cont lovel, which was as could bo expected.
Tho study has been extended in this note ; the data for the State of Uttar Pradesh {rural)
being analyzed scparately for strata having 4, 8 and 12 samplo villages ench; the data for cach
villago being taken ns the basic observation.

2. SAMPLE DESION AND PROCEDURE

Tho design was two-stago stratificd. Rural India was divided into 256 vhimate
strata consisting of districts or groups of adjoining districts, and wilhin each stratum tho
samplo villages were allocated in proportion to jts 1951 Census population; then the silocated
numbors woro adjusted to mako them 4 or multiples of 4. _That is, Jn other words, within
each of the strata tho enmplo villnges, which were 4 (or multiples of 4) in numbers, wero
nolected with probability proportional to 1951 Census population and with replacement;
in each samplo villago thus sclected, 10 houscholds were selected systematically with a random
dtart. Tho survay was mo designed that in cach State there woro fwo Independent *pocties”
of investigators, each working in two different time periols, consisting of three montla each—
mid-May to mid-August ad mid-August to mid-November 1055, In Uttar Pradesh,
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230 ramplo villages wero sclected from 46 strata—23 strata with 4 sample villages ench,
18 strata with 8 samplo villages each, and 3 strata with 12 samplo villages cach.

The arrangement of tho total sample in the form of interpenctrating networks
of sub-samples enables one to test by the method of Fisherian analysis of varianco the cffect
of the investigators (pactics) and of other factors causing varistion {Mshaloncbis, 1946).
It is casy to writo the mathematical models involved. W. G, Cochran (1833) has, for example,
given two such models with parties and replications,

For tho present studly of analysis of variance, the characteristic for each sampls
village way taken as the busic observation.  Tho analysis of varianco was done with each of
the 46 strata into which tho State was divided with the following three different partitiona:

(A) Within stralum haviag (B) Within atratum having (C) Within stratum having

4 sample vitlages each 8 sample villagea each 12 sample villages each
df. df. a.f.
party 1 party 1 pacty 1
time 1 timo 1 timo 1
error 1 (porty x time) party Xtimo 1 party Xtimo 1
ecror 4 error 8
total 3 total 7 total n

The universo was not normal, and strictly speaking Fisher's F.ratio cannot e used to test
the significance, Tho uso of F may however, as mado by Mahalanobis (1946, 1938), give
approximate results.

3. Resurts

Tables 1.1, 1.2, 1.3 and 1.4 givo the analysis for sex.ratio, pereeniago of popu-
lation in labour force, percentago of literate persona and percentage of population aged
50.above respectively for ench of tho stratum having 4 samplo villages cach; Tables
2.1, 2.2, 2.3 and 2.4 corresponding analysis for each of the stratum having 8 sample villages
cach; and Tables 3.1, 3.2, 3.3 and 3.4 that for cach of tho stratum having 12 sample
villages cach.

Tablo 4 shows the number of F-ratios significant at 5% level {as also those siyni-
fieant ¢ 1% level) for each of tho four demographic characteristics. Tablo 4 also shows
for strata having 8 and 12 samplo villages each, tho number of significant (at 5% and 1%
levels) F.ratios for partyf(party x tima) and timof(party X timo): as the true “error” mean
squares aro available, these aro shown only for illustrative purposes.

For tho F-ratios hme[(partytho) in strn(n with 4 sample villages each, out

of tho total25 for each ch a i of 3 8| F.ratios for sex-ratio amony
tho four demographio cheracteristica is observed at 5% Jevel. This may probably Lo due

to the differential migration of tho rural pop in tho two time periols. For the F-ratios
timeferror in tho 18 nlmm with 8 s«mplc villages cach, one ench has como ont significant fur
th> threo cf i tio, p go in labour force, pereentago literate.
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TAULE LI, ANALYSIS OF VARIANCE OY SEX-RATIO {100 MALESFEMALES)3Y
BTRATUM WITH FOUR VILLAGES

suim of squarca F.mtio
reriul  ptralum
no, no, party tiino orror parly
(0 W e ) (%) ©
1 [ 373.65 Co1.61  1803.64 0.20
2 v 2079,82 157,38 37.2 83
3 n G41.80 173.84 891.47°
4 ] 450.50 ¥5.10 2.37
8 16 50.77  1367.79 0.05
8 17 1.1 455.18 0.65
7 13 713.08 45, 8.08
] 23 108.90 108.99 1.33
Y 24 37.08 707.83 0.22
v 25 22.85 084,35 1.00
1 28 237 280.23 0.49
12 27 3503,46  ldll.22 9.33
13 20 484,688 40, 0.48
H 13 718,05 418,82 - 3.907
1] 3 135848 505.35 738,75 12,30 4.50
16 35 4304.03 964.72 400.25  2030.00 0.33
17 a6 8321.41 458.88  2213.24 565128 0.08
18 39, 799.00 132,83 645.90 1.17 113.53
19 v 2778.32  1708.00 601.23 381.03 4.71
2 41 0149.90  2738,05 4138.99 2271.00 121
21 42 309,97 336.08 3.31 40.58 8.77
a2 13 2305.65 310,11  2083.01 2.563 122.67
23 44 2128.74 167444 10.64 137,66 3,83
24 45 827,95 51.05 08017 $0.73 0.58
25 48 233.78 146.41 70.60 16.81 8.71

*Significant 8 5% lovel: £ 6%(1,1) m 1614, P 1%(1,1) = 4032,

TABLE 1.2. ANALYSIS OF VARIANCE OF PERCENTAGE OF POTULATION IN
LABOUR FORCE BY STRATUM WITH FOUR VILLAGES

awn of squarcs F.ratio

sorial  stratum

no. no, total party timo orror parly
(0) ) 2) ) (4) _(3) (6}
1 2 544,00 1.08 41.03 501,04 .00
2 10 350.44 73 .45
3 1 116. &.41
4 14 193,79 .60
5 18 69.56 0.33
6 17 89.02 0.08
7 18 78.69 82.94
8 23 674.57 8.07
o A4 398.04 1.41
10 25 01.62 0.20
H | 26 087.45 0.02
12 27 06.684 1.69
13 20 23.47 4.05
14 177.62 5.0
15 34 248.15 3.36
18 35 253.42 0.00
17 36 28.15 0.08
H3 39 219,25 0.20
19 40 371.03 0.7
20 41 107.08 1.07
21 42 216.47 68.51 1.30
22 43 257.85 18,28 102.11 137.47 0.13
23 44 56. 5.04 30.64 20.38 0,25
24 45 323.30 200,30 1.1 102,20 2.06
23 {0 4y4.01 9.12 82.43 302.43 0.02

F5%(1, 1) = 1814, F1%(1, 1) = 4052,
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TABLE 1.3, ANALYSIS OF VARIANCE OF I'EMCENTAGE OF LITERATE
PERNONS RY STRATUM WITI{ FOUR VILLAGES

sunt of wquarcs Forntio
soriul  atmtom -
no, no, tolal Pary time porty timo
uny 11} ) [E) (4) ) (N
) uY IR 123,60 3.04 1.73 0.04
2 a 0.00 0.29
3 0.43 0.28
: 0.00 0.05
5 052 5.08
H 0.08  40.63
? o 03
8 0.04 0.37
9 2.7 0,03
10 8.40 2000
1 0.27 0.63
12 1402 11,63
11 101,430 B7.40
1 02 1484
15 5.43 6.60
18 0.49 2.4
17 1.18
18 0.00 3.00
12 1.77 0.03
2 0.11 .00
08.64  40.D,
1 0.4
390.70° 120,05
43 523.27 17.8) 16,90 0.61
40 531,03 79.04 0.43 0.25

*Significant ot 595 lovel s F 69(1,1) = 1614,  F1%(1, 1) = 4032,

TADBLE 14, ANALYSIS OF VARIANCE OF PERCENTAGY OF FOPULATION
AGED 50-ABOVE BY STRATUM WITIT FOUR VILLAGES

sun of squarca F.ratio
serinl  ateptum

no, na, totnl parly timo orror party timo

1} {2) 3 [JR
T L7 3

@ o)
240 [

e ew-S

BRC Sow
1.

7
45 73.04
¢ 153.63

Fo6%, 1) =004, 1%, 1) = 4032
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TABLE 2.1 ANALYSIS OF VARIANCE OF SEX-KATIO (100 MALESFEMALES) 1Y
STRATUM WITH EIGUT VILLAGES
sum of squarcs Forsuo

sorial  stratum nican

no. no. tatal parly  time  parly  orror wuaro parsly  time  party

X X
Limo {or orror tino

{0) (U] ) ) ) (3) (6) (8) ) (10)

[} ol 12.52 24.00 BIX.10 0.0)

2 [ ¥I03.81 100748 1407 13 454,09 ) 319

3 us 3033.77 700 147130 g8l 4.13

] 07 0.02  B.61 031,04 0.00

3 o3 1315.33 1Lo0 674.92 b.16

[} 00 204,03 73.99 13453.01 0.v

7 13 4.31 773,33 2328.00 0.0}

8 by 74520 400).54 824,47 7 0.39

% 19 138,80 173.87 2008,20 1.38

1o 20 190,32 742,47 609,04 ¥ 0,15

n 21 341,02 3238.26 ol

12 o2 373.61 0320 2 o.n

13 2y 1648,50 330,12 3 B30.47 0.21

1] W B).0% 118N 472,07 0.42

13 n 1338.01 1.3 903,33 0.00

16 32 190,90 69.73 301.6% 0.63

17 kX J120139.30 61102 720.38 521,69 0.17

it 34 2436,03 ¥40.29  43.47 5.57 l.:ﬂ7 30 39182 2.4

sSignificant at 5% lovol:  F 3%(1,4) = T.7; F19(1,4) = 21.2,

TADLE 2.2, ANALYSIS OF VARIANCE OF PERCENTAGE OF POI'ULATION IN LABOUR
YORCE BY STRATUM WITH EIGI(T VILLAGES
aum of aquaren Forotio
sorial  slrstun mean
no. no. Lotal pucty  time pady error square parly  tinw party
x
tinte for orror timo.
(0) [ 2) 3 ) 3) ) (g} 8) 9) (10}
1 01 169, lﬂ
2 (] 4.2
3 v 241. m
4 o7 B 24.02 102,69 25.03
h o . 188.10 4,61 8.65
L] 00 m.'s H 6.23 0.23 410,41 1205.27 301.32
7 13 871.03 0.01 438,16  100.54
8 15 1087.72 7.01 983.89 1me.47
o i 497,37 12,47 281.08 T0.42
1o 20 403,08 12,60 4|3 M 103,20
n 21 £93.50 #4.81 36.40
(B o2 369.03 0.50 "OU Cl ‘ a2.3
13 ks 86,37 7160 17.88
I 30 313,30 251.01 52,10
1% 3l 11379 18.73 4.09
14 32 41453 a8 13,00 78, 10,56
17 k] 12,74 31,32 D140 96,60 4.17
18 n 63,40 4136 33418 230.03 04,91
*Nignifleant at 5% lovol 1 £ 504(1, 4) = 7.7

ignificnnt at 19,

Tovel ¢

A%, 4) = 212,
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TABLE 23, ANALYS!S OF VARIANCE OF IERCENTAGE OF LITERATE PERSONS
BY STRATUM WITH EIGHT VILLAGES

wum of squarce F.ratio

morial  wirutum mean

no. no, total parly  timo parly  error wjusre psrty  timo  party
x X

timo for error timo
{v) n (& 3 (L)) 3) (] (U] (10)
1 ol 773.03 587.12 L.so 4.18
2 03 230.59 248,26 .66 004 0,30
3 ug .22 10839 49.60 .37 0.8
4 07 214,03 53,61 1.34 181
) uy 7370 IR 0.19 0,03
L] 09 721,08 180.27 0.01 0.44
7 1 546,501 120.63 012 0.49
a 15 240,48 62,30 1,64 0.04
9 19 709.067 102,42 0,02 113
10 20 44,37 63131 132,83 0.13 0.32
n 21 17.97 181.43 45.38 10 0,40
12 22 5.93 130.01 32.50 0.93 0.18
13 28 130,70 34§7.04 86,76 6.21 1.68
It 0 204,50 5l.19 1.45 0.55
13 3 184,48 46.12 235 2.07
18 32 313,40 83,85 1,53 .55
17 37 D 125.70 3r.42 0,55 2,90
18 a8 2459.12 175.78 141,07 33549 L4 0.52

*Significant nt 59 lovol:  F 494(1, 4) = T35 F 19(1,4) = 21.2,

TABLE 2.4.

ANALYSIS OF VARJIANCE OF PERCENTAGE OF IOPULATION AGED
30-ABOVE BY STRATUM WITH EIGHT VILLAGES

sum of squarcs Furatio
#ratum mesn
no. 1otnl porty  time porty  error square parly  timo purty
x X
timo for error timo
(0) (U] (2) (3) ) 7 (8) 9) (19)
1 op 102,27 0.13 0.0 0.87
2 [ 353.00 0.28 1.33 200
3 g 181.28 3.72 0.70
4 07 14,80 0,33 9.53
5 o8 1104 L1 000
[ vy 88,82 0,22 ar
7 I! L5 0.l
8 13 1.3% o2
" ] 4.3 6.25
10 20 .00 0,20 0.05
Iz 2 20.1 [N I ST R
12 22 41,03 .0l .26 0.55
13 n 22,68 640 0.02 0.2
" 30 38,82 ot 0.15 1.62
Ib3 31 4.0 0.67 2.0 043
16 32 35,62 n.2i 0.02 07
17 37 2.50 . {0.18 v 2.6 1.03
3 10.03 +.25  04.32 0,84 0.3 7.

*Significant at 6% lavel: F 8% (1, 4) = 1.7;
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ANALYSIS OF VARIANCE OF DEMOGRAPHIC VARIABLES

TABLE 3.1. ANALYSIS OF VARIANCE OF SEX-RATIO (100 MALES/FEMALES) BY
STRATUM WITH TWELVE VILLAGES

anm of squares Puratio
serisl  atratum mean

na, no. total parly  timo  pary error square party  timo  party

X X

time for error time

) m (&3] )] ) (3) ) &) 8) ® t0)
1 L4 0301.76  §0.89 1274.1F 150.32 7830.44 078.8] 0.04 1.30 0.1

2 21 11410,68 3604.03  91.67 9.00 7704.17 063.02 3L 0.10 0.0L
3 2 433,24 31.8) 508,42 92,68 4210.3] 530.04 0.06 1.07 0.17

P a8 = 53%  F1%(1,8) wm 11,26,

TABLE 3.2, ANALYSIS OF VARIANCE OF PERCENTAGE OF POPULATION IN LABOUR
FORCE BY STRATUM WITH TWELVE VILLAGES

sum of aquares

Foratio

sorinl  stentum nmean
0, . total party  time party X error snuore pnrly  time parly X
timo for error timo
) t (&3] (] ) 3) 6) (U] 8 9 (10)
1 03 1770.20 326.86 300.07 343.01 738.76 02.34 3.8 307 352
2 [ 2109.63 106,05 368.84 0.82 1514.02 189,36 0.08 3.00 0.0
3 12 376,80 28.03 25.88 63.28 239,01 32.38 0.89  0.77 1.05

P 851, 8) = 5,32 F1%(1, 8) = 11,20,

TABLE 33, ANALYSIS OF VARIANCE OF PERCENTACE OF LITERATE PERSOXS BY
STRATUM WTTIT TWELVE VILLAGES

sum of squnyen F.ratio
sorial  steatnm mean
no. no. toial pety  timo party X orror #uare party  timo  party X
timo fer orror timo
(0) n [§] 3) 0] (8) ) &) (8) ) 1)
L o3 82104 72.00 25.05 105.48 818.51 77.31 0.04 0,32 1.36
2 o 888.79 20.33 107.88 068,50 603.82 82,98 0.25 1.30 118
3 2 H25.80 10,08 10843 56,13 1190.58 170.08 0.08 0.99 0.32

FO%(1,8) m 6.3% F19(1,8) = 11.20.
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TABLE 34. ANALYSIS OF VARIANCE OF I'ERCENTAGE OF POFULATION AGED
60-ABOVE BY STRATUM WITI[ TWELVE VILLAGES

=um of s(uares Featio
werisl  atentum mean
no, no, 1otal prrty timo parly  errar #unre party tims party
x X

time for orror tiino

{0) ) (2] 3) ) 5) © (&) (8) 9) (10)
1 03 201.62 1.00  46.22 8225 71,00 0.01 0.2 5.13 9.13*

2 04 n23.23  04.08 0.21 16,02 411,44 1.84 0.00¢ 0.33

3 12 263.09 15,07 AR3.33 ©.36 100.73 20.84 0.73 0.400  0.02

*Significunt at 58 lovel: . F59(1, 8) = 5,32 FI%(1,8) = 12,20,

TABLE 4. NUMBER OF F.RATIOS SIGNIFICANT AT 5%, AND |9, LEVELS CORRES-
TOXDIXG TO THE FOUR DEMOGRAPHIC CIARACTERISTICS—SEX-RATIO,
PERCENTAGE IN LAROUR FORCE, PERCENTAGE LITERATE, AND
PERCENTAGE AGED 60-ABOVE—FOR UTTAR PRADESH (RURAL)

number of Furatios significant

nunber of number of al 5% tovol
serisl  villogen inn strota
no. stratum BT T{ET PR TE PTE
(0) (] ) ) ") 3 {8) {3)
sox-ratio
1 4 25 1 3 - - -
2 8 18 D] 1 o 1 2
3 12 3 1 0 0 o
percontaga in labour forco
< N 25 0 o - ~ -
5 8 13 1 1 1 1 *
[ 12 3 0 0 ° o »
percontags literato
7 i 25 2 4 - - -
s 8 18 ° 1 ° 1 o
[ 12 3 0 0 [ o o
porcontage ogod §0-sbove
10 4 25 0 0 - - -
11 18 2 1 1 ¢ 1
12 12 3 o 1 0 0 1

* Bignificant ot 19 lovol.
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Fur tho F.rativa partyf(party xtime), in Atrata with 4 samplo villages erch, out
of the total 25 for each characteristic, two for percentago literate and ono for sex-ratio have
cume out significant at 5% Jevel.  For the 18 strata with & sample villages cach, ono F-ratio
partyferror for the porcentage in labour force aml une for percentago aged 30.above camo
out significant at 1%, and 6% levels respectively; for strata with 12 eamplo villages, none of

tho F-rativs was significant at 5% lovel. The results are thus encouraging and indicate that
the survey was wnder statistical control.®
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*Note by the Editor

It is pomsiblo (o go & wtop further wi
“obsorved™

the date givon in Tablo 4 by srranging them in terni of
and “oxpected” numiber of F-rotios in cacli category. Thiniaahown in Table 4{A) given belos,
Supplemcatary Table 4(A) added by Editor

NUMBER OF EXPECTED AND OLSERVED F.RATIOS WHICH ARE
STATISTICALLY SIGNIFICANT

numbor ot luvels of significance

scrinl total
no. nunther 59 1%,
obsorved  oxpoctod obsorved  expooted
) {2) [©] ) 5) [
sex-ratio
1 50 4 2.6 [ 0.50
2 20 4 4.5 0 0.90
3 15 1 0.73 0 0.15
(3.1) sub-total 155 0 7.75 0 1.58
porcontags in labour force
4 50 [} 2.5 [ 0.50
[ 80 8 4.5 4 0.90
¢ 15 o 0.73 o Q.16
{8.1) sub-total 153 L] 1.7 4 1.566
percontago literalo
1 &0 2 2.8 o 0.50
8 20 2 4.5 0 0.90
9 15 o 0.76 o 0.15
(9.1) sub-total 155 4 1.5 [ 1.55
percontago agod 50-above
10 50 0 2.5 0 0.60
1n 90 L] 4.6 0 0.9
12 15 2 0.75 o 0.18
{12.1} sub-total 156 7 7.7 [ 1.85
(12.2) tota) 620 20 3t 4 6.2
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It ia clesr that Lhe ohacrved nunibers of Feratios in each category faex-ratio, pereentago in lahour
foree, percentage litermte, pereentoge above 50 years) as well as for the data ns 8 wholo are leas than 1he
carreaponding expected mumbers at 5% aml 19 levela of significance oxcvpting for the nex-ratio nt 5%
lovol anl tho percontuge in labour furce at 125 level, This may bo partly due 1a tha fuct that tho
Fliatrilbution may not bo the exnet disiribution sppropriste to the rtios uscd here, Jlowever, the fact
Ihat 1ha observed aunibera mre not widely different from but are gencrally anly slighily Iras thon the
oxpeeted numbers minkes it plausiblo to infer that the survey waa carried out, on the whole, unsler alatistico)
contro),

P. C. Mahalanobia
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