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FOREWORD 

A question on age has been regularly canvassed in successive Indian censuses .. 
In the 1971 census, the age last birthday was collected from every individual. Th~ 

single-year age data have been tabulate<lon a sample basis. 

Tbe census single-year age returns suffer from age distortions and biases. To 
remove tbese distortions and to make the data usable it has been the practice to 
smooth the reported age data. This 'paper examines the quality of age returns and 
presents an adjusted series of single-year age data for males and females by states. 
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PART I 





CHAPTER I 

SMOOTHED AGE DATA 

Though conceptually age it; a :;imple item, the 
quality of the data collected in population census on 
this item has been unsatisfactory. Apart from dilTe­

rentia! under-enumeration in various ages, the age 
data suffer from distortions owing to preferences for 
some ages and digits. A number of investigations 
have been undertaken by successive census actuaries 
on the quality of age returns, the nature of age bias 

and concentrations. To remove these distortions and 
make the data collected usable for practical pur­
poses, it has been the practice to !'.mooth the obser­
ved age data. 

In the 1971 census single-year age returns were 
tabulated on the basis of a sample of individual slips 
(10 percent in rural and 20 percent in urban areas). 
The sample was drawn systematically for males and 
females separately. The details of the procedure 
adopted for sampling have been described fully in 
the volume containing the age data. * 

Among the methods applied to examine the 
quality of the age data is Whipple's index. of concen­
tration which measures the extent of concentration 

at ages ending in digits ° and 5. The next one is 
Myer's index of digital preference WhICh pro'> ides 
information about preference for individual digits as 
well. as, an overall index. Zelnik's age ratio ~core 
based ,on the assumption of linearity of popUlation 
in short age spans gives an idea of the extent of 
deviation from linearity. In addltion, the unadjusted 

age-wise populations have been compared with the 
cprresponding adjusted population, assuming the 
latter to be true population. Taking all these tests 

into account, the following general conclusions 
emerge: 

1. The concentration at digits ° and 5 has been 
jncreasing in all-India. 

*Census of lndia 1971, Series I ·India-Part U (C). 

2. The concentration at digit 0 is much higher 
than that at digit 5. 

3. Ages ° and 1 arc in heavy dl'fkit. The delicit 
at age 1 seem~ to be higher than that at age O. 
Among the digit'> ending 5, age~ 25 and 35 :-.cem tLl 
be preferred very much. 

4. Age>. 10, 30, 35 and 40 seem most preferred. 
Among males, the maximum number are reported at 
lOin Assam, Bihar, Gujarat, Haryana, Kerala, 
Orissa and West Bengal. Tn Madhya Pradesh, Rajas­
than, Punjab and 1) ttal' Pradesh, maximum number" 
arc reported at age 30, in Maharashtra and Tamil 
Nadu al age 35. In hmmu & Kashmir, Andhra 
Pradesh and Karnataka, 40 seems to be the most 
preferred age. In the case of females, however, age 

30 is highly preferred in the state" of Bihar, Haryana 
Jammu & Kashmir, Karnataka. Madhya Pradesh, 
Mahara5htra, Ori~sa, Punjab, Tamil Nadu, Uttar 
Prade~h and Rajasthan. In Gujarat and Kel'ala, the 
maximum number of females is reported at age 10 

and in Assam and West Bengal at age 8. 

5. A fter age 40, the heapings at ages ending in 
digit 0 are much sharper than those at digit 5. 

6. Ages ending in digits 2 and 8 are on an average 
correctly reported up to age 30. There is concentration 
at these digits after 30, the digits 5 and 0 becoming 
the principal points of attraction. 

7. Digits 6, 4, 3, 7, 1 and 9 are all disfavoured. 
There is some concentration at age 6 and only a 
marginal deficit at age 16. 

8. The distortion at all ages is in general higher 
for females compared to males. In states like 
Andhra Pradesh, Bihar, Jammu & Kashmir, Madhya 

Pradesh, Himachal Pradesh and Kerala, even the 



absolute number of females reported at ages 20, 25, 
28 and 30 are higher than that of males. Barring 
Kerala, in all other states the total number of males 

exceeds that of females. 

9. The smoothing of the age data has reduced 
the distortion considerably. This may be seen by 
comparing the reduction of age ratio and sex ratio 
scores for males and females. These scores are based 
on '0-4 group. 

Age ratio score Unadjusted Adjusted 
data data 

Males 12.1 1.1 

Females 13.2 1.2 

Sex ratio score 4.7 2.6 

Joint score 39.4 10.1 

Index of concentration (Whipple) 

This index reflects the preference or avoidance of 
parlicular digit or digits. This is usually calculated 
by summing the populations at ages ending in digits 
o and 5 in the age range 23-62 to one fifth of the 
total enumerated population in the age range. The 
index varies between 100 and 500. If there is no 
concentration the index should be 100. If everyone 

;reported age ending in digits 0 or 5 only, then the 

index should be 500. 

Index of preference (Mfcr'S) 

While Whipple's index measures the concentra­

tion or otherwise at particular digits, Myer's index 
reflects simultaneously the preference or dislike for 
each of the ten digits 0 to 9. For the purposes of 
.calculation age range 10-69 and 20-79 were used. In 
each range the sum -of the population enumerated 
in ages ending in each of the ten digits 0, 1, 2 ...... 9 
were calculated. This gave rise to two series of ten 
values 'each. The two series were blended into one 
by giving weights 1, 2, 3 .. , 10 for the first series and 
9, 8, 7 ... 1, 0 for the second series. If ages are repor­
ted correctly, every term of the blended series will be 
abJ~t -10 percent of the total of the series. Devia­
tions from 10 percent, irrespective of sign, when 
added up give Myer's index of digital preference. 
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The index can vary from 0 to 180. Table 1 shows 
the index of concentration for 1951, 1961 and 1971 
for all India, states and union territories and that of 
preference for 1971. The indices for 1951 and 1961 
are from 1961 age tables. Since the index of prefe­
rence fo~ 1951 and 1961 presented in 1961 age tables 
are based on different age range, these are not strictly 
comparable to that of 1971 and hence not presented. 

These indices in general move together. The 
index of preference for all-India is 61.4 for males 
and 63.8 for females. The index of concentration is 
294 for males and 300 for females. Statewise compari­
son of Whipple's index of concentration with the pre­
vious years indicates that the concentrgtion at digits 
o and 5 has increased as compared to 1951 and 1961 
in most of the states. As judged by this index the 
quality of age data has deteriorated in the states of 
Andhra Pradesh, BIhar, Madhya Pradesh, Mahara­
t~htra, Orissa, Rajasthan, Uttar Pradesh and Wes 
Bengal. 

The concentration decreased in the states of 
Gujarat, Jammu & Kashmir, Kerala, Manipur, Tamil 
Nadu and Tripura. Boundary change during the 

decade 1961-70 vitiate the comparison for the states 
of Punjab, Haryana, Himachal Pradesh, Assam and 
Meghalaya and the union territory of Chandigarh. 

On the basis of these two indices, the states may 
be devided into a few groups. A few states like 
Kerala, Manipur, Sikkim and the union territory of 
Goa, Daman & Diu have low values for both the 
indices, below 40 and 225 respectively for index of 
concentration and preference. The indices are rela­
tively low for Assam, Gujarat, Himachal Pradesh , 
Maharashtra, Tamil Nadu, Tripura and West Bengal 
and a number of union territories like Arunachal 
Pradesh, Andaman & Nicobar Islands, Delhi, Dadra 
& Nagar Haveli, Lakshadweep, Nagaland, Megha­
laya and Pondicherry. The values being lower than 
all-India. In states like Andhra Pradesh, Bihar, 
Haryana. Jammu & Kashmir, Karnataka", Madhya 
Pradesh, Rajasthan & Uttar Pradesh, the indices 
are higher than the all-India average. Andhra Pra­
desh and Uttar Pradesh have the most distorted age 
d istribu tions. 



Table 1 

Indices of Concentration and Preference 

Index of concentration Index of Preference 
Unit 1 1971 I 1961 I 19..51 ---W71 

-Malesi Females I Males I Females I Males I Females Males ! Females 

INDIA 294 300 282 294 247 258 61.4 / 63.8 

STATES 

J. Andhra Prade"h 332 346 327 343 363 379 71.8 79.4 

2. Assam 275 294 221 239 231 247 58.3 60.3 

3. Bihar 308 303 253 252 183 186 65.8 65.8 

4. Gujarat 278 269 309 307 334 343 47.4 58.6 

5. Haryana 320 329 M.8 69.4 

6. Himachal Pradesh 230 253 227 257 184 179 42.5 47.2 

7. Jammu & Kashmir - 314 322 322 317 66.4 6904. 

8. Karnataka 315 338 315 343 159.0 76.4-

9. Kerala 195 207 206 223 ]82 193 34.2 37.6 

10. Madhya Pradesh 302 311 297 312 230 234 62.6 69.4-

11. Maharashtra 279 299 245 259 296 310 57.0 63.3 

)2. Manipur 195 206 232 249 160 160 34.2 37.2 

13. Megbalaya 268 270 55.2 56.6 

14. Nagaland 225 233 220 221 45.6 52.0 

15. Orissa 272 286 261 276 220 229 55.1 60.9 

16. Punjab 316 300 311 323 304 320 65.6 63.S 

17. Rajasthan 341 359 336 359 275 289 76.6 83.8 

18. Sikkim 133 150 199 204 205 }09 14.1 15.1 

]9. Tamil Nadu 265 286 279 308 251 270 52.8 60.1 

20. Tripura 283 304 300 318 267 232 60.0 66.0 

21. Uttar Pradesh 333 364 324 314 254 258 74.6 12.6 

22. West Bengal 233 241 206 234 160 170 47.6 48.4 

UNION TERRITORIES 

1. Andaman & Nicobar Islands 250 266 242 251\ 50.2 53.15 

2. Arunachal Pradesh 220 223 43.2 43.0 

3. Chandigarh 231 231 41.8 42.6 

.(. Dadra & Nagar Haveli 249 225 265 125 53.2 49.0 

5. Delhi 261 265 267 283 185 208 48.6 52.2' 

6. Goa, Daman & Diu 217 232 37.0 42.8 

7. Lakshadweep 259 273 253 267 51.0 55.2 

8. pondicherry 267 301 278 320 53.2 65.2' 

3 



An examination of the indices by sex, indicates that 
these indices are higher for females than males in 
most of the states and union territories. Only in a 

few states like Bihar and Gujarat, the trend seems to 
be the reverse. In Chandigarh, Delhi and Megha­
alya the indices are' almost the same, 

Table 2 

Percentage of Population at each Digit in Myer's Blended Series 1971 

Unit 

INDIA 

STATE,S 

I. Andhra Pradesh 

.J.. Assam 

3. Bihar 

4. Gujarat 

,5. Haryana 

6. Himachal Pradesh 

7. Jammu &; Kashmir 

8. Karnataka 

9. Kerala 

10. Ma<;lhya Pradesh 

11. Maharashtra 

12. Manipur 

13. -Meghalaya 

14. Nagaland 

Sex o 
2 3 4 

Males 27.3 4.2 
Females 28.7 4.1 

M 

F 

32.7 3.1 
34.7 

25.4 4.2 

2.5 

Digits 

2 3 4 5 6 7 8 9 

5 6 7 8 9 10 II 12 

9.9 4.8 5.5 23.4 6.9 4.7 9.6 3.7 
9.5 4.6 5.5 23.2 6.5 4.4 10.0 

8.4 4.2 4.7 24.7 6.5 3.1 9.6 3.0 
7.7 4.5 4.3 25.0 6.1 2.6 10.0 

10.7 4.9 5.6 22.1 6.9 M 
F 26.9 4.0 10.2 4.5 5.7 22.5 

5.6 
6.7 

10.9 
5.3 

3.7 
10.6 

M 27.6 4.4 10.3 3.7 5.5 25.0 7.2 3.6 9.5 3.2 

3.5 

2.6 

3.6 

F Z?2 4.1 10.0 3 . .8 5,8 23.3 6.7 3.4 10.4 3.3 

M 24.2 5.0 11.7 5.2 5.4 23.1 6.3 5.6 9.6. 3.9 
F 25.2 4.2 11.7 5.2 5 6 21.6 6.5 5.3 10.8 3.9 

M 29.3 3.4 9.7 4.7 5.7 23.1 7.5 4.5 8.9 3.2 
F 30.7 2.6 9.7 4.4 5.5 24.0 6.6 3.8 10.0 2.7 

M 
F 

M 

F 

21.9 5.4 
23.5 4.7 

29.3 4.2 
25'.9 3.5 

10.2 6.8 7.3 18.S 8.7 6.1 9.8 5.0 
10.2 6.0 6.9 19.8 8.2 5.7 10.1 4.9 

8.9 4.8 5.3 24.2 6.9 4.4 8.8 3.2 
8.7 4.4 5.3 24.8 6.8 4.0 9.5 3.1 

M 29.5 3.3 9.4 4.3 5.3 24.0 6.8 3.2 11.0 3.2 
F 

M 

F 

M 
F 

M' 

F 

M 

F 

32.7 2.6 8.7 3.7 4.9 24.9 6.4 2.8 10.6 2.7 

17.4 6.0 11.2 7.5 8.1 16.6 8.6 6.8 11.9 5.9 
18.8 5.3 10.'5 7.2 7.7 17.3 8.3 6.9 12.1 5.8 

27.6 4.2 10.1 4.6 5.3 24.6 6.7 46 8.9 3.4 
30.2 3.8 9.4 4.4 5.2 24.5 6.3 3.7 9.3 3.2 

24.6 5.2 10.7 5.0 5.7 24.1 5.6 5.4 9.2 4.5 
27.4 4.6 \ 10.0 4.3 5.3 24.2 6.4 5.0 8.7 4.1 

20.3 6.8 8.9 7.4 7.4 15.3 8.7 7.8 11.5 5'9 
21.7 6.5 8.9 6.9 7.6 15.4 8.2 7.4 11.5 5.9 

M 25.9 4.8 8.8 5.3 5.8 21.2 7.7 5.5 10.5 45 
F 

M 
F 

26.3 4.0 

25.4 5.2 
27.0 4.3 

4 

8.9 5.1 6.2 20.8 8.1 4.8 11.2 4.6 

8.8 5.5 6.6 16.6 8.6 5.3 11.8 62 
8.0 5.0 6.4 16.1 8.7 5.2 12.9 6.4 



Table 2 

Percentage of Population at each Digit in lvfyer's Blended Series Jr)71 (Colltd.) 

Unit 

15. Oriss:t 

16. Punjab 

17. R,aja,than 

18. ~ikkml 

19. Tamil '\[adu 

20. Tripura 

21. Uttar Pradesh 

22. \~cst Bengal 

UNlON TERRI [ORTES 

1. Andaman & Nicobar Is1ands 

2. Arun3chal Pradesh 

3. Chandigarh 
" 

4. Dadra & Nagar Haveli 

"5. Delhi 

·6. Goa, Dam~n & Diu 

7. Lakshadweep 

8. Pondicherry 

')cx 

2 

;\1 

F 

1\1 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
J-' 

M 

F 

M 
F 

VI 
F 

M 
F 

M 
F 

M 

F 

M 

o 
3 4 

25.2 4.(i 

27.3 4.2 

2'U 35 
2X.2 :1.0 

.12'4 3.3 
:155 Vi 

Digit 

2. 3 4 

'i 7 

10.2 5.2 5.9 
9.7 5.0 

9 

22.4 h.9 
5.6 23.0 6.4 

() 

10 

5.3 

SA 

q 2 5.2 5.5 )3.1 h.7 4.6 
').6 5.2 6.0 22.8 6.7 4.4 

9.2 4.6 4.1 25.9 5.S ·to 
8.3 4.1 4.0 26.4 5.2 3.3 

II 

10.0 

<) 

12 

4.3 
9.4 

9.2 ~.3 

10.9 

8.2 2.5 

8.5 

LUi 9.0 9.1 8.1 9.0 12.7 10.1) 9.2 11.4 IU 
13.8 H.5 10.0 g.X 9.:1 D.7 10'0 85 

23.5 5.1 10.0 6.4 5.3 22.9 6.4 (i.9 

26.0 4.1 9.4 5.6 4.8 24.0 (i.2 6.3 

25.2 43 11.2 4.X 5.5 23.1l 6.7 5.4 
26.6 3.8 10.4 4.5 5.1 26.0 6.1 5.1 

32.0 3.1 8.8 4.0 5.0 25.3 (i.4 3.6 
31.6 2.7 lLS 4.3 5.5 24.2 6.1 3.4 

i).6 

9.1i 

8.8 

9.X 

4.9 

9.0 

3.7 
9.0 

3.0 
10.5 

22.0 

22.9 
4.6 11.2 5.1 7.7 19.0 S.3 5.9 11.6 4.6 

10.7 4.7 11.4 5.5 7.2 19.2 IU 5.8 

23.2 5.1 9.8 5.9 5.S 21.7 7.5 5.7 10.2 5.1 
24.4 3.8 9.9 6.0 5.S 21.0 7.4 5.1 11.4 

23.5 5.5 9.1 5.9 7.3 18.1 7.7 5.7 10.1 7.1 

4.0 

32 

2.1 

7.6 

4.(i 

3.4 

2':) 

4.5 

5.2 

23.1 5.7 8.5 61 7.4 18.1 7.5 5.8 10.3 7.5 

21.4 6.2 10.8 6.4 6.7 18.4 7.5 6.5 10.3 5.8 
21.8 5.4 10.6 1i.8 7.4 18.4 7.8 6.3 105 50 

22.9 4.2 11.0 5.1 6.5 21.8 7.6 5.6 10.9 4.4 
21.9 4.3 11.6 6.5 7.4 18.8 7.3 5.4 12.2 4.6 

22.9 5.2 10.6 5.9 6.4 20.8 7.7 5.8 10.0 4.7 
24.3 4.6 10.3 5.9 6.6 21.1 7.7 

20.0 6.S 10.(i 6.5 7.0 17.9 8.1 
22.1 5.!i 10.2 5.8 7.0 1<).1 X.l 

23.1) 
24.3 

4.0 

5.0 

l2 

3.n 

10.0 60 0.6 

10.2 5.7 

10.0 6.3 5.5 
1:(.9 5.2 

5 

19.0 7.9 

5.7 203 8.1 

22.0 1).6 

4.5 24.~ 6.3 

6.7 

5.6 

4.7 

6.5 
9.9 

10.4 

fi.5 
9.4 

12.9 4.4 
5.4 13.1 

5.4 10.0 4.6 
4.8 10.3 

4.4 

6.0 

4.0 

4.1 



Table 3 

index of Digital Perference 

(Ratio calculated with the blended population at the selected digit to that at digit 9) 

Unit 

INDIA 

STATES 

1. Andhra Pradesh 

2. Assam 

3. Bihar 

4. Gujarat 

5. Haryana 

6. Himachal Pradesh 

7. Jammu & Kashmir 

8. Karnataka 

9. Kerala 

10. Madhya Pradesh 

11. Maharashtra 

12. Manipur 

13. Meghalaya 

14. Nagaland 

15. Orissa 

16. Punjab 

o 
2 

M 7.3 
F 8.1 

M 11.0 
F 13.3 

M 6.9 
F 7.5 

M 8.7 
F 8.9 

M 6.3 
F 6.5 

M 9.2 
F 11.4 

M 4.3 
F 4.8 

M 9.1 
F. 9.8 

M 9.4 

F 12.2 

M 2.9 
F 3.2 

M 8.1 

F 9.5 

M 5.4 
F 6.6 

M 3.5 
F 3.7 

M 5.8 
F 5.7 

M 4.1 
F 4.3 

M 5.8 

F 6'8 

M 9.1 
F 8.7 

3 

1.1 
1.2 

1.0 
0.9 

Digit 

2 

4 

2.7 
2.7 

2.8 
2.9 

1.2 _ 2.9 

1.1 2.8 

1.4 3.3 
].2 3.0 

1.3 3.0 
1.1 3.0 

1.1 3.0 
1.0 3.4 

1.1 2.0 
1.0 

1.3 
J.2 

1.0 

1.0 

1.0 
0.9 

1.2 

1.2 

1.2 
1.1 

1.2 
1.1 

1.1 
0.9 

0.8 
0.7 

1.1 
1.0 

1.1 
0.9 

2.1 

2.8 
2.9 

3.0 
3.2 

1.9 
1.8 

3.0 

3.0 

2.4 
2.4 

1.5 
1.5 

1.9 
1.9 

1.4 
1.3 

2.3 

2.4 

2.8 
3.0 

6 

3 

5 

1.1 
1.3 

1.4 
1.7 

1.3 

1.3 

1.2 
1.2 

1.3 
1.4 

1.5 
1.6 

1.3 
1.2 

1.5 
1.5 

1.4 
1.4 

1.3 
1.3 

1.3 
1.4 

1.1 
1.1 

1.3 
1.2 

1.2 
1.1 

0.9 
0.8 

1.2 

1.2 

1.6 
1.6 

4 

6 

1.5 
1.5 

1.6 
1.6 

1.5 

1.6 

1.8 
1.7 

1.4 
1.5 

1.8 
2.0 

1.5 
1.4 

1.6 
1.7 

1.7 

1.8 

1.4 
1.3 

1.5 
1.6 

1.3 
1.3 

1.3 
1.3 

1.3 
1.3 

1.1 
1.0 

1.4 
1.4 

1.7 
1.9 

5 

7 

6.3 
6.6 

8,3 
9.6 

6.0 

6.3 

7.9 
7.1 

6.0 
5.6 

7.3 

8.Q 

3.7 
4.1 

7.5 
8.1 

7.7 

9.3 

2.8 

3.0 

7.2 

7.7 

5.3 

5.9 

2.6 
2.6 

4.7 
4.5 

2.7 
2.5 

5.2 

5.7 

7.1 
7.1 

6 

8 

1.8 
1.8 

2.2 
2.3 

1.9 
1.9 

2.3 
2.0 

1.6 
1.7 

2.4 
2.5 

1.7 
1.7 

2.1 
2.2 

2.2 
2.4 

1.5 
1.4 

2.0 
2.0 

1.2 
1.5 

1.5 
1.4 

1.7 

1.7 

1.4 

1.4 

1.6 
1.6 

2.1 
2.1 

7 

9 

1.3 
1.2 

1.0 
1.0 

1.5 
1.5 

1.1 
1.0 

1.5 
1.~ 

1.4 
1.4 

1.2 
1.2 

1.4 
1.3 

1.0 
1.0 

1.2 
1.2 

1.4 

1.2 

1.2 
1.2 

1.3 
1.3 

1.2 
1.0 

0.8 

0.8 

1.2 

1.3 

1.4 
1.4 

to 

2.6 
2.8 

3.2 

3.8 

3.0 

3.0 

3.0 
3.1 

2.5 
2.8 

2.g 

3.7 

1.9 
!.l 

2.7 
3.1 

35 
3.9 

2.0-
2.1 

2.6-
2.t 

2.0; 
2.( 

2.0 
2.0 

2.3 
2.4-

1.9 
2.(} 

2.3 

2.3 

2.8 
3.4 



Table 3 

Index of Digital Perference (Contd.) 

(Ratio calculated with the blended population at the selected digit to that at digit 9) 

Unit o 
2 

17. Rajasthan M 128 

P 17.0 

18. Sikkim M 1.5 
F 1.8 

19. Tamil Nadu M 4.8 
F 5.7 

20. Tripura M 6.8 
F 7.9 

21. Uttar Pradesh M 10.7 
F 10.8 

22. West Bengal M 4.8 

F 5.1 

.uNION TERRITORIES 

1. Andam an & Nicobar Islands M 4.5 
F 4.7 

2. Arunachal Pradesh M 3.3 
F 3.1 

3. Chandigarh M 3.7 
F 4.4 

4. Dadra & Nagar Haveli M 5.2 
F 4.7 

5. Delhi M 4.9 
F 5.6 

6. Goa, Daman & Diu M 3.1 
F 3.6 

7. Lakshadweep M 54 
F 6.1 

8. Pondicherry M 5.3 

F 0.8 

3 

1.3 
1.2 

1.1 
11 

1.0 
0.9 

1.2 
1.1 

1.0 
0.9 

1.0 

1.0 

1.0 
0.7 

0.8 
0.8 

1.1 
1.1 

1.0 

0.9 

1.1 

1.0 

1.0 
1.0 

0.9 
0.8 

1.1 
0.9 

Digit 

4 

3.6 

4.0 

1.1 
1.3 

2.0 

2.1 

3.0 

3.1 

2.9 

3.0 

2.5 

2.5 

1.9 
1.9 

1.3 

1.1 

1.9 
2.1 

2.5 

2.5 

2.2 

2.4 

1.6 
1.7 

2.3 
2.6 

2.2 

2.2 

7 

3 

5 

1.8 
2.0 

1.0 
1.2 

1.3 
1.2 

1.3 
1.3 

1.3 
1.5 

1.1 
1.2 

1.2 

1.1 

0.8 
0.8 

1.1 

1.4 

1.2 
1.4 

1.3 

1.4 

1.0 
1.0 

1.4 

1.4 

1.4 
1.3 

4 

6 

1.6 
1.9 

1.1 
1.2 

1.1 

1.0 

1.5 
1.5 

1.7 
1.9 

1.7 

1.6 

1.1 
1.1 

1.0 
1.0 

1.2 
1.5 

1.5 
1.6 

1.4 

1.5 

1.1 
1.2 

1.5 
1.4 

1.2 

1.1 

5 

7 

10.2 
12.7 

1.5 

1.8 

46 
5.3 

6.4-
7.7 

8.4 
8.2 

4.2 

4.2 

4.2 
4.0 

2.6 
2.4 

3.2 

3.7 

5.0 

4.1 

4.4 
4.8 

2.8 

3.1 

4.3 
5.1 

4.7 

5.9 

(i 

8 

2.3 
2.5 

1.3 
1.3 

1.3 
1.4 

1.8 
1.8 

2.1 
2.1 

1.8 
1.8 

1.5 

1.4 

1.1 
1.0 

1.3 
1.6 

1.7 
1.6 

1.6 
1.8 

1.3 
1.3 

1.8 
2.0 

1.4 

1.6 

9 

1.6 

1.6 

1.1 
1.1 

1.4 
14 

1.5 
J 5 

1.2 
1.1 

1.3 
1.3 

1.1 
],0 

0.8 
0.8 

1.1 
1.3 

1.3 

1.2 

1.2 
1.1 

1.0 
1.1 

1.3 
1.4 

1.2 
1.2 

8 

10 

3.2 

41 

1.4 
1.3 

1.7 

2.0 

2.6 

2.6 

2.9 
3.6 

2.5 

2.4 

2.0 
2.2 

1.4 
1.4 

1.8 
2.1 

2.5 

2.5 

2.1 
2.4 

1.5 

1.5 

2.9 

3.3 

2.2 
2.5 

--------_ 



Index of digital preference : Myer's index shows 
the preference for each digit. Table 2 presents the 
ratio of the blended population at each age to the 
total in 1971, state-wise In table 3, the ratios of 
the blended population at the selected digits to that 
at digit nine are shown. These tables clearly indicate 
that in a maj.ority of the states, digit 9 is the least 
preferred one followed by digit 1. Digits 0 and 5 
are the most preferred ones, the preference for digit 

o being a shade higher than that for digit 5. Popula­
tion ltith ages ending in digits 2 and 8 seem to be­
more or less correctly enumerated. The -other digits 
are generally disli~d. Among them 6 is preferred 
to 4. The proportions returning ages in dJgits 
ending 3 and 7 seem more or less the same. 

The digits can be arranged in order of preferenc~ 
on the basis of all-India data as follows: 

Table 4 

Ranking of Digits in Order of Preference 

Digit 

Year 0 2 3 4 5 6 7 8 9 

Males 

1971 9 3 7 6 2 5 8 9 10 

1961 9 3 8 6 2 5 7 4 ·10 

1951 1 9 3 8 6 2 5 7 4 10 

1911 1 9 3 7 6 2 5 8 4 10 

1901 1 10 3 8 6 2 5 7 4 9 

1891 1 10 3 8 6 2 5 7 4 9 

Females 

1971 1 9 4 7 6 2 5 8 3 JO' 
1961 1 10 4 8 6 2 5 7 3 9 

1951 10 3 8 6 2 5 7 4 9 

1911 Not available 

1901 Not available 

1891 Not 

The rankings for 1951, 1961 and 1971 are based 
on Myer's index. Others are based on different 
methods. The table clearly shows that the relatIve 
preference for digits has not changed over time. 

On the whole the pattern prevailing at the natio­
nallevel seems to prevail at the state level. The pre­
ferences for 0 and 5 are distinctly higher in all the 
states. The concentration at digits 0 and 5 is extre­
mely higher in the states of Andhra Pradesh, Harya­
na, Jammu & Kashmir, Karnataka, Madhya Pradesh 

Punjab, Rajasthan and Uttar Pradesh. In these 
states more than 50 percent of the population (as 

judged from Myer's blended series) is reported in 
ages ending in these two digits. The concentration 

8 

available 

is relaiively low in the states of Kerala, Manipur, 
Sikkim, Tamil Nadu, and West Bengal. Among 
union territories, Goa, Daman & Diu and Chandi­
garh seem to be slightly better than Delhi. 

Next to digits 0 and 5, come digits 2 and 8. States 
are not uniform in their relative preference for digits 
2 and 8. In the southern and eastern parts of India 
digit 8 seems to be slightly preferred to digit 2. In 
states like Bihar, Gujarat, Haryana, Himachal Pra­
desh, Madhya Pradesh, Maharashtra, and Rajasthan 
the digit 2 has an edge over digit 8. 

Digits 6 and 4 occupy the 5th and 6th rank in 
almost all the states. States, however, differ in the 

-



respective preference for 3 and 7. In Andhra Pra­
desh, Haryana. Himachal Pradesh, Jammu & Kash­
mir, Kerala, Karnataka, Nagaland, Punjab, Rajas­
than and Uttar Pradesh there seems to be a little 
preference for digit 3, while in other states digit 7 is 

preferred to digit 3. 

The pattern 0 f concentration is similar for males 

and females. Preference for digit 0 is, however, 

stronger for females. No such differential preference 
is observed in 'Cttar Pradesh. 

Zelnik's age ratio: Melvin Zclnik defined an age 
ratio as the ratio resulting from the number of per­
sons at any age divided by the average of ten adjas­
cent ages, five on eaeh side. On the assumption 
that over a short span of time the number of births 
does not deviate from a linear trend and that deaths 
do not cause a marked deviation from linearity the 
age ratios will approximate to unity; where deviations 
do occur they will be the result of age heapings. A 
ten-year age {ntcrval was used in the calculation of 
the ratios as it was considered (i) short enough to ap­

proximate to a straight line; (ii) long enough to reduce 
the effect of small yearly fluctuation from the trend 
and (iii) the denominator for each age was composed 
of a series of ages ending in all other digits. 

Table 5 presents the pen;entage distortion by 
Zelnik's age ratio i.e. [(age ratio-I) x 100] for 1961 

and 1971 calculated from 1961 and 1971 all-India 
age distributions. Po~itivc deviation indicate prefa­

renee for the digits. The table brings out clearly the 

quality of age data. 

Digits 0 and 5 are highly preferred. The prefer­
ence for digit increa~es as the age cycle increases. The 
pattern of preference for digit 5 is, however, slightly 
different. While age 5 is clearly preferred, age 15 is 
preferred for males, but not for females. Ages 25, 
35 and 45 are highly preferred, the preference inc­
reasing with age. In fact the score for age 25 (males) 
far exceeds that for age 20 indicating heavy prefe­

rence for this age. Similarly, the ~core for age 35 

(males) far exceeds that for age 30. In females such 
a trend is observed only for age 25. After age 45 the 
preference for digit 5 decreases drastically. 

9 

Digits 1 and 9 are disfavoured throughout. The 
age ratio scores are similar after age 30. In the range 

20-29, ~ge 29 is to be more disfavoured than age 21. 

The pattern of preference for ages 2 and 8 differs 

from one age cycle to another. Digit .2 is preferred 

up to age 40 and disfavoured after that. Digit 8 is 
similarly preferred upto 30 and disliked afterwards. 
The preference for age 2 is, however, stronger for 
ages 12 and 22. After age 30, the dislike for age 8, 
is relatively stronger than that for age 2. 

Age 6 shows strong preference, similarly age 1 (j 
is also in excess. Ages 26, 36, 46 and 56 are clearly 
in deficit. The extent of deficit increase'> with age 
cycle. 

Age J 4 is slightly in excess in case of male~ but 
deficient for females. 16 is another age where both 
males and females are in excess. 

At ages 20, 25, 28, 30, 40 and 50 the concentra­
tion for females is higher than for males. At other 
ages not much nlale-femaJe differential is observed. 

Comparison of 1961 and 1971 age ratios shows 

that in most of the ages the distortion has increased 
in 1971. Only in ages 5, 13, 14, 17, 18, 20 to ~4, 26, 
32, 38 and 40 has the ratio decreased. 

Compari:,oll with adjusted age distributioll: The 
excess or deficit at each age can be measured as the 
ratio of the difference between enumerated and 
estimated population divided by the estimated 

population. Table 6 shows such deviations at 
the national level. Negative sign means that the 
enumerated population at the particular age is in 

deficit. Table 7 shows similar deviations at state 

level. These tables clearly bring out the cyclical 
pattern of distortion. All-India table indicates that 
the reported population at digits 0 and 5 have under­
gone major changes. The quantum of adjustment 
needed increases as the age increases. Ages 5 and 
15 show only minor excess compared to the heavy 
concentration at other age:. ending lU digit 5. In ca::.e 
of age 15, the females are slightly in deficit. The 
adjusted data conform to the familar pattern that the 
distortion increases as the age increases. Beyond 
age 40, the concentrations at digits 0 and 5 are 
much heavier. While ages 8, 12, 18, 22, 28 and 32 
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Table 5 

Percentage Distortion by Zelnik's Age Ratio 1961/71 (INDIA) 

lOp-Q 
1961. I 1971 

M F M F 

19.5 15.1 14.9 10.9 

13.1 lU 13.9 12.7 

-5.7 -1.5 -10.7 -7.4 

14.1 14.6 20.0 19.3 

-22.0 -16.7 -23.7 -19.8 

lOp=30 
1961 I 1971 

M F M F 

170.5 196.4 176.4 199.6 

-67.4 -72.8 -71.6 -76.2 

10.1 1.1 

-63.7 -68.9 

-55.7 -57.7 

157.3 150.2 

5.7 -0.4 

- 65.3 ._ 68.0 

-60.3 -60.5 

183.4 174.3 

-26.3 -33.0 -33.5 -37.4 

-62.4 -67.3 -63:4 -65.9 

-22.6 -16.5 -17.4 -8·1 

-68·3 -69.4 - 72·3 -72-4 

IOp-lO • J 

1961 I 1971 I 
M F M F I 

31. 7 32.3 39.3 38.8 

-35.4 -32.8 -35.9 -33.2 

45.3 27.4 45.8 32.2 

-27.6 -29.5 -·23.9 --22.6 

-4'0 -8.9 

-1.5 -12.5 

1.5 1.5 

2.0 -0.6 

4.0 -6.9 

2.4 0.9 

-46.5 -46.0 -43.2 -42.5 

38.9 43.3 38.4 36.9 

-41.6 -44.6 -41.6 -44.5 

lOp =40 
1961 I 1971 

M F M F 

235.0 266.5 243.7 256.5 

-68.3 -72.7 -74.3 -77.9 

-16.0 -22.5 -19.8 -25.5 

-69.2 - 72.4 -70.9 -71.9 

-66.1 -68.1 -71.0 -71.0 

] 82.2 173.8 202.0 189.5 

-53.5 -63.3 -57.7 -69.2 

-66.3 -70·7 -68.4 -71.3 

-26.3 ·-21·3 -24.0 _ 19.5 

-71.2 -72.4 -75·1 -75·6 

10 

lOp-20 
1961- - r 19-n--

M F M F 

59.1 96.7 49.1 79.1 

-41.9 -48.3 -38.6 -49.1 

26.2 26.5 25.4 25.4 

-43.7 -47.8 -40.5 -44.9 

-26.4 -25.3 -29.1 -28.7 

125.1 131.7 111.1 123.1 

-23.2 -30.5 -27.7 -33.4 

-45.2 -52.6 -47.4 -53.7 

10.6 ]6.6 13.2 23.6 

-64.6 -67.9 -67.0 -70.6) 

IOp=50 
1961 I 1971, 

M F M F 

308.0 348.0 309.1 332.2 

-65.2 -71.1 -72.4 -77.4 

-24.7 -35.1 -31.9 -40.2 

-70.0 -75.4 -73.3 -76.3 

-61.0 -65.2 -67.0 -;69.8 

112.9 ]09.9 134.1 137.8 

-44.9 -51.5 -49.3 -54.7 

- 68.7 -74.5 -72-4 -76·8 

_ 42.8 _ 44.1 --43.9 -42.3 

-72.4 -76.4 -78.3 --80.8 



Table 6 

Percentage Distortion at Individual Ages-India, 1971 

Age group Sex 0 2 3 4 5 6 7 II 

0-9 Male -14.33 -39.93 -1.35 -0.39 1.89 13.90 11.64 -4.02 24.45 -n7.68 

Female --12.24 -38.88 --0.04 5.01 2.21 11.25 11.49 -0.81 23.57 -14.12 

10-19 Male 42.78 -30.40 42.34 -18.65 0.97 8.56 -0.36 -39.63 26.05 -4322 

Female 39.76 -28.89 27.68 -19.°2 -5.29 -4.11 -4.86 -40.99 22.17 -,I:' 05 

20-29 Male 45.26 -37.05 16.94 -38'18 -33.20 ] 10.96 -26.02 -42.95 1\.66 -tif! 13 

Female 70.76 -45.65 18.46 -41.22 -30.98 129.98 -30.21 -4R.34 ]9.64 -- (,,, 20 

30-39 Male 17-k99 -09 13 4.38 --62.30 -59.89 195.12 32.81 - 59.88 -18.24 -70% 

Female 19662 --74.30 - 1.85 -M.9Ci -60.06 188.5<) - 38.06 63.20 10 R3 - 7' 06 

40-49 Male 242.29 -73.18 -21.65 -68.76 - -70.04 219.97 -58.06 - 66.45 -24.% - 7335 

Female 250.02 --77.11 -27.03 -69.60 -70.00 212.94 -60.75 -69'59 -20.73 -73.''<0 

50-59 Male 284.22 -72.70 33.81 - 71 75 -66.40 169.07 -51.73 -71.42 -43.98 -76.~.f 

Female 30415 -77.12 -41.37 -74.63 -69.03 179.23 -56.22 -75.55 -41.95 -N.IS 

60-69 Male 357.29 -73.61 - 40.64 -74.38 -72.28 18R.24 - 70.98 -72.24 -52.61 -77.U5 

Female 390.53 -77.'11 -45.54 -77.73 -75.22 201.00 -73.36 75.41 -50.23 -77.33 

J J 
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are in excess, other ages ending in these digits are 
clearly in defi,it. The females at age 32 are, how­
ever, in slight deficit. Ages ending in I, 3, 7 and 9 
are in heavy deficit at all ages, the delicit being 
heavier ahove age 30. This pattern is in agreement 
wIth the one brought out earlier. 

General pl.1 tl ern ill states: The pattern of distor­
tions in states is almost the ~ame as in all-India. The 

distortion at individual ages are discu~sed below: 

Digits a alld 5 :- ·Age 0 is in defi.cit in all the 

states. Tf we exclm1e age 0, the distortion fur males 
at ages ending in digit 0 is higher in the states of 
Andhra Pradesh, Karnataka, Rajasthan and Cttar 
Pradc5h than all-India. Tn Assam, Gujarat, Himachal 
.Pradesh, Keral::l, \1aharashtra, Meghalaya, Orissa, 
Sikkim, 1 amil Nadu, Tripura and West Bengal, the 
concentration seems to be less than the all-India 
value. Among lmion territories Chandigarh, Delhi, 
Goa Daman & Diu, Lakshadweep and Pondicherry 

have concentration less than all-J nJia. 

A similar pattern is observed in case of females 

too in all the states except, Andhra Pradesh and 

Karnataka. In these two states the distortions in 
case of femaks seem to be higher than all-India. 

The pattern of di,t0Ttion at digit 5 is not very 

.different. 1he majcr difference it> that the concentra­
tions at ages 25 and 35 are prominent in all the 5tates. 

The pattern of omission and distortion at age ° 
fall in a ~eparate category. At this age there is a 

tendency to omit a large number of :nfants. rhe age 
distortion is also only one way. Highe't adjustment 
was required in the states of Bihar and West Bengal. 
Manipur and Nagaland also required adjustments 
over 20 percent. In Andhra Pradesh, Jammu and 
Kashmir, Kerala, Madhya Pradesh and Tamil Nadu, 

the adjustment is between IS percent to 20 percent 
for males, whereas Himachal Pradesh, Gujarat, 
Maharashtra, Meghalaya and Orissa required adjust­
ment below 10 percent. 

Digits 2 and 8 :-Strong cyclical patterns are 

observed when the concentration at digits 2 and 8 
are examined. rn most of the states and union terri­

tories the concentration at these digits are below age 
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40. Above age 40 the digits 2 and 8 are in deficit in 

all the states. 

Age 2 is in deficit in the states of Andhra Pradesh, 
Haryana, Himachal Pradesh, Jammu & Kashmir, 
Kerala, Manipur, Punjab and Sikkim and union 
territories of Arunachal Pradesh, Dadra and Nagar 
Haveli, Delhi, Goa, Ddman & Diu and Lakshadweep. 
Age 12 on the other hand is in excess in all the states. 
Concentration at age 12 seems to be more in case of 

males than females. Age 22 also is in excess in most 
of the 5tates and union territories. The quamum of 
excef>S is, however, <;maller than that of age J 2 in all 

the cases. No distinct pattern is observed in respect 
of age 32. Tn a few states like Assam (male8), Gujarat 
Himachal Pradesh, Madhya Pradchh (males). Maha­
rashtra (males), Ori :-,a, Tripura, West Bengal and all 

the union territories like Chandigarh, Dadra and 

Nagar Haveli, Delhi, Goa, Daman & DIU except 
Andaman & Nicobur I..;lands and Anmadlal Pradesh, 
age 32 is over reported. Except Punjab and Himachal 
Pradet>h all the 5tates are immigrating states. Whether 
in-migration has anything to do with the observed 
excess at this age is a point worth pondering. At 
other ages like 42, 52 and 62, digit 2 is in clear delicit 
increasing with age. 

Broadly" similar patterns are observed in respect 
of digit 8 also. Ages 8 and 18 are in considerable 

excess, the la tter being distinctly higher in many 
states. Concentration at age 28 is much hig~er for 
females than for males. This trend is ohserved in most 

of the states. 

Digit 4: -At the all-India level there i~ a small 
exceqs at age 4. At age 14, again there is a small 

excess for males but a deficit for females. In subse­
quent age cycles there is a sub,tantial deficit, the 
quantum increasing with age cycle. Above age 40, 
the deficit is of the order of about 70 percent. The 
state percentages of distortion vary around these 

figures. In Andhra Pradesh, Assam, Bihar. Gujarat, 
Haryana, Karnataka, Madhya Pradesh, Punjab, Rajas­
than and Uttar Pradesh, the distortion is, in general, 
higher than that of all-fndia. At age 4, Andhra 

Pradesh, Haryana, Himachal Pradesh, Punjab (males), 

Rajasthan (males), Sikkim, Tamil Nadu and Uttar 
Pradesh (males), show marginal deficit. Excess of 

more than 5 percent is shown in Assam, Bihar, 



Karnataka (males), Kerala, Mydhya Pradesh (females), 
Manipur, Meghalaya, and Tripura. Except at age 
14, the deficit or excess does not differ for males and 
females in other ages. At age 14, Assam, KarnataI<a, 
Maharashtra, Meghalaya, Orissa and Uttar Prade:sh 
show differing signs for males and females. 

Digit 6 :-Age 6 is in excess at {he national level. 
At other age cycles, the digit is very much in deficit, 
to the extent of 70 percent at age 66. The broad 
patterns are similar to that of digit 4. However, the 
deficit at digit 6 (other than age 6) is less than tllat 
of digit 4 at age cycles above age:O in all the states. 
This is comistent with the finding by Myer's index 
that age 6 is preferred to age 4. The concentration 
at age 6 is higher than that of all-India in the states 
of Andhra Pradesh lmales), Bihar, Haryana (males), 
Jammu & Kashmir, Karnataka, Madhya Prade$h, 
Manipur, Meghalaya Nagaland, Rajasthan, Trip\lra 
and Uttar Pradesh. and is particularly low in the 
states of Gujarat, Himachal Pradesh, Kerala, Orissa 
and Tamil Nadu. In the case of the latter two states, 
reported number of females in age 6 seems to be in 
deficit, 1'he deficit at age 16 is only marginal 
(0.4 percent) in case of males and is low in case of 
females (-409' percent). Andhra Pradesh, Haryana, 
Madhya Pradesh (males), Karnataka, Kerala, 
Maharashtra (males), Nagaland, Punjab, Uttar 
Pradesh (males) and West Bengal (males) show 
concentration at age 16. 

Digit 3 .. At the all-India level age 3 is more or 
less correctly reported for males. A slight excess is 
indicated in the case of females. At ages 13, 23 etc. 
there is a substantial deficit; 19 percent at age 13, 
38 percent at age 23, 62 percent at age 33, 69 percent 
at age 43, 72 percent at age S3 and 74 percent 
at age 63 in the case of all-India males. The 
percentages for females are of the same order, 
though a shade higher at aU ages. Andhra Pradesh, 
Bihar, Karnataka, Rajasthan, Tripura and Uttar 
Pradesh show substantially higher distortion than 
all-India at ages ending with digit 3. Himachal Pradesh, 
KeraJa, Manipur, Sikkim and Tamil Nadu show 
lesser deviations than all-India. Himachal Pradesh, 
Kerala, Manipur, Punjab and Sikkim indicate a 
small excess at age 13. 

Digit 7 .. ·Digit 7 is in deficit at the national level 
in all the cycles, the deficit increasing with age. The 
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extent of deficit is higher at younger ages compared 
to digit 3. At higher ages, however, the deficits are 
of same order. Andhra Pradesh, Bihar. Karnataka, 
Rajasthana and Uttar Pradesh show deficits higher 
than all-India. It is interesting to note that the same 
st~tes showed higher deficit at digit 3 also. Assam, 
Gujarat, Madhya Pradesh, Maharashtra and Tripura 
shows slight excess at age 7. Age 17 is uniformly 
deficient at all the states. Assam, Gujarat, Jammu 
& Kashmir, Kerala, Manipur, Orissa, Sikkim, Tamil 
Nadu and West Bengal may be classified as better 
than all-India in reporting digit 7. 

Digits 1 and 9 : - Digits 1 and 9 are the most 

avoided digits in all the cycles. In all- India, age 1 is 
deficient to the extent of 40 percent. The deficit at 
age 1 is much higher than that of age O. One prob­
able reason for this is that in the 1971 census there 

was a question on any child born during last one 
year, which helped in better reporting of children 
age O. In all-India males the defLcit was 30 percent 
at age 1 I, 37 percent at age 21, 65 percent at age 31,_ 
73 percent at age 41, 73 percent at age 51 and 74 
percent at age 61. There is thus not much variation 
in the percentages after age 30. Similar deficits are' 
observed in case of females, the highest percentage 
deficit going upto 77. The deficit at age I is higher' 
than all· India in the states of Andhra Pradesh, 
Bihar, Gujarat, Haryana, Karnataka, Rajasthan~. 

Tamil Nadu and Tripura. In Andhra Pradesh". 
Haryana, Karnataka, Rajasthan and Uttar Pradesh. 
the distortions at all ages are higher. Himachal 
Pradesh, Gujarat, Kerala, Maharashtra, Manipur, 
Nagaland, Orissa, Sikkim, Tamil Nadu and West 
Bengal show much smaller distortions. 

The extent of distortion at digit 9 is almost same­
as that of digit I. While Andhra Pradesh, Bihar 
Haryana, Jammu & Kashmir, Karnataka, Madhya 
Pradesh, Punjab, Rajasthan and Uttar Pradesh show 
higher deviation than all India, Himachal pradesbr 
Kerala, Maharashtra, Manipur, Sikkim, Tamil Nadu 
and West Benga( show lesser distortion. 

The facts brought out in the preceding paragraphs 
accord well with similar conclusions drawn from 
other indices of concentrations, thus giving credence 
to the procedure adopted for smoothing and esti­
mation. 



CHAPTER II 

METHOD OF SMOOTHING 

The evaluation of the quality of single year age 
returns of census shows that the age data are marked 

by strong preferences. For a large numer of uses, a 
reasonably correct single year age distributions are 
required. Even a grouping of population by quin­
quennial ages and re-estimating the single year age 
data from the groups totals does not give usable esti­
mates. It has, therefore, been necessary to modify 

the group totals themselves. In adopting such a 

method, it is clearly recognised that the finally adjus­
ted figures depend on the method used and that there 
may not be a unique set of adjusted figures. What 
has been presented is essentially a compromise bet­
ween the need for reasonably smooth usable data on 

one hand and closeness to original data on the other 
hand. 

The Method :-There were five important steps in 
smoothing the age returns. 

(i) The census count at each age, was grouped 
into a set of five quinquennial age groups and a suita­
ble group determined. 

(ii) From the five year totals, single year age of 

population were estimated by using Grabill's weighted 
average of Sprague's coefficients .• 

(iii) No change was made in the popUlation ohile 
first and last group. Those of the second and last 
but one quinquennial groups were smoothed by the 

formula W01=t (W-1 +2W.+W1) where W-b Wo 
and Wl are the group totals in (i). 

(iv) The population at younger ages were obtai­
ned by special methods, making use of the results of 
census evaluation studies. 

(v) In the adult ages, wherever necessary the 
values were estimated by making use of ten year 
totals instead of quinquennial totals. 
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The rationale behind the methods is explained 
below. 

(i) Choice of suitable grouping :-As was shown 
in the earlier chapter, the single-year age data showed 
wild distortions. 1 he usual method of dealing with 
such distortion is to group the data so that the total 
may be assumed to be approximately correct. Follow­

ing the principle that such grouping should not be 
too small or too wide, and at the same time even out 
wild fluctuations in individual ages, the choice was 

restricted to five sets of five year groupings namely 
0-4, 1-5, 2-6, 3-7, 4-8. These grouped data were 

sUbjected to two tests namely Myer's average index 
and age ratio score. The first method follows direct­
ly from Myer's blended measure of digital preference. 
In the absence of digital preference, each of the ten 
percentages in the blended series should be 10. It 

follows, therefore, that the best grouping of 5 digits 

would be that for which the sum of their five percen­
tages is closest to 50 percent. The age ratio score is 
the average of absolute deviations from 100 of the 

age ratios. Since the smoothing was attempted 
separately for each sex, it was not considered neces­

saay to consider sex ratio score or joint score at this 
stage. 

The regularity of the age ratios for each method 
of grouping was also tested by calculating average 
difference between the ratios for groups including 
digit 0 and those including digit 5. If the difference 
were zero, the data could be expected to be smooth. 
Deviation from 0, would be a measure of the lack of 
smoothness of various groupings. 

Tables 8 and 9 indicate the results of these tests 

for various states and union territories. Based on 
these tests, a suitable grouping was selected for each 
state. 



Table 8 

Deviation of MYER' S Index of Digital Preference from 50, Age-Ratio Score and Joint Score by states and 

Union Territories (Unadjusted Data) 

Sl. 
No. 

INDIA 

Units 

2 

STATES 

1. Andhra Pradesh 

2. Assam 

3. Bihar 

J, Gujarat 

5. Haryana 

6. Himachal Pradesh 

7. Jammu & Kashmir 

8. Karnataka 

9. Kerala -

10. Madhya Pradesh 

11. Maharashtra 

12. Manipur 

13. Meghalaya 

.1(1· L ~!lga~~d 

-1:,';; ~.\ '). '" 

.. 

I M.l./ARS/I 0-4 
I J.S. I M I F 
I 3 I 4 5 

M.I. 1.7 2.4 
A.R.S. 12.1 13.2 
J.S. 39.4 

'M.1. 3.1 3.7 
A.R:S. 19.4 27.1 
J.S 639 

M.l. 0.8 1.3 
A.R.S. 12.6 16.6 
J.S. 55.6 

M.I. 1.5 2.9 
A.R.S. 13.0 14.9 
J.S. 52.5 

M.I. 1.5 1.9 
A.R.S. 10.5 11.5 
J.S. 31.6 

M.1. 2.R 1.7 
A.R.S. 20.6 16.6 
J.S. 59.4 

M.1. 
A.R.S. 

1.6 1.3 
11.8 12.9 

J.S 43.3 

M.1. 2.5 6.9 
A.R.S. 19.3 21.3 
J.S. 60.7 

M.l. 1.8 2.6 
A.RS. 14.3 19.4 
J·S. ~0.1 

M.l. 0.2 0.4 
A·R.S· 8.5 7·9 
J.S. 2S.4 

M.J. 1.8 3·0 
AR·S· 13.2 14·2 
J·S. 46·9 

M.l· 3.5 1.6 
A.R.S. 7.4 11.1 

- J.S. 41.9 

M.I. 0.8, 1.6 
A.R:S. 7.6 8.3 
J.8. 32.4 

M.1. 0.6 0.5 
A.R.S. 17.2 14.9 
J,S. 56.7 

• ~4:,J,. 
A.R,S 
J.S. 

1.5 0.7 
13.5 14.5 

42.7 

1-5 2-6 I 
M I F M F _1-
6 7 

2.2 _3.1 
14.5 18.7 

52.1 

4.9 6.0 
32.8 41.4 

100.0 

2.4 3.1 
21.2 29.1 

91.6 

1.1 3.0 
14.8 19.6 

59.4 

0.4 1.7 
8.3 13.4 

45.9 

3.4 4.9 
26.3 29.1 

82.7 

1.5 2.4 
18.1 23.1 

73.9 

2.6 5.7 
33.6 40.2 

100.8 

3.7 5.2 
23.3 31.9 

. !l3.1 

.Q.6 1.9 
10.5 13.9 

42.1 

1.2 2.7 
15.8 22.9 

·66.3 

2.9 1.6 
9.7 15.2 

48.8 

4.2 4.7 
28.6 25.3 

73.7 

4.1 5.0 
25.0 30.0 

76.6 

8 9 

0.5 0.7 
11.1 11.7 

41.7 

1.5 2.4 
25.1 31.3 

83.7 

0.3 0.4 
17.4 25.7 

86.0 

1.7 0.4 
15.1 17.0 

57.6 

1.7 0.6 
10.1 12.2 

45.1 

0.7 1.0 
21.4 22.3 

83.3 

1.8 1.1 
15.4 18.9 

65.5 

0.1 2.5 
28.7 32.6 

87.4 

Q.2 1-4 
21.0 25.7 

no 
2.0 1.1 
8.1 6.8 

27:5. 

1.3 0.2 
14.4 18.7 

61·5 

3.3 0.3 
14.1 12.9 

51.3 

2.3 3.0 
19.3 19.5 

59.8 

1.2 0.9 
19.5 . 20:6 

60.5 

7.3 10.2 3.9 5.8 
38.8 47.7 30.2 .35.4 

122.5 :" . 93..5 
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3-7 4-8 
M I F M I F 
10 11 12 13 

4.7 5.8 0.1 0.4 
21.3 25.6 10.7 12.2 

63.1 37.6 

6.8 7.5 1.4 2.0' 
40.0 47.8 28.1 35.8 

112.2 83.6 

4.9 5.3 1. 1 0.9 
29.5 35.9 19.6 26.8 

103.8 84.8 

5.0 7.0 0.8 0.4 
24.8 34.8 15.9 18.7 

82.4 36.1 

4.4 5.8 NO.2 
24.0 31.6 12.7 15.3 

79'6 42.7 

4.5 6.7 0.3 1.2 
31.6 37.6 24.5 23.7 

101.0 77.3 

2.3 3.4 0.7 0.6-
22.2 27.8 14.2 15.5 

83.6 54.3 

4.4 7.0 0.4 2.::1 
36.4 42·2 30.8 36.4 .. 

104.4 93.3 

6.4 7·:' 0.3 0.4, 
33.6 41.1 18.8 25.5 

101.4 73.7 

2-4 2·6 2.0 2.3 
11.3 13.0 9.3 9.3 

35.4 27.6 

4:2 5·9 0.1 1.0' 
26.7 30·2 16.8 19.0 

76.7 53.8 

2.2 4.8' 2.2 0.4 
19.5 25.2 11.6 15.8 

65.4 . 48.4 

3.4 4.5 0.7 0.1-
21.3 23.8 11.0 11.4 

71.8 47.3 

4.5 5.0 0.7 1.1 
29.7. 33.7 

. 82.3 
21.3 21.Q 

67.2 : 

7.4 8.6 1.1 '0.7 
43.9 48.9 22.5 24,7 .• 

117.7 62.5 ' 



Table 8 

Deviation of MYER'S Index of Digital Preference from 50, Age-Ratio Score and Joint Score hy States and 
Union Territories (Unadjusted Data) 

_I_j__ 2 3 

15. Orissa M.l. 
A.R.S. 
J.S. 

16. Punjab M.L 
AR.s. 
J.S. 

17. Rajasthan M.1. 
A.R.S. 
J.S. 

HI. Sikkim M.l. 
A.R.S. 
J.S. 

19. Tamil Nadu M.l. 
A.R.S. 
J.S. 

20. Tnpura M.T 
A.R.S. 
J.S. 

21. Uttar Pradesh MI. 
A.R.s. 
1.S. 

22. West Bengal M.1. 
A.RS. 
J S 

UNION TERRITORIES 

1. Andaman & Nicobar M.1. 
A.R.S. 
J S 

2. Arunachal Pradesh M.L 
A.R.S. 
1.S. 

3. Chandigarh M.l. 
A.R.S. 
J.S. 

4. Dadra & Nagar M.L 
Ha\cli A.R.S. 

1.S. 

5. Delhi M.l. 
A.R.S. 
J.S. 

6. Goa, Daman & Diu M.l. 
A.R.S. 
J.S. 

7. Lakshadweep M.1. 
AR.S. 
J.S. 

8. Pondicherry M.1. 
A.R.S. 
J.S. 

4 5 

1.1 1.S 
15.9 16.7 

43.3 

3.1 2.0 
19.7 12.2 

57.7 

3.1) 4.5 
22.1 24.0 

65.3 

2. J 0.4 
13.5 15.5 

91.7 

0.3 N 
8.6 10.6 

34.5 

1.0 0.4 
16.3 16.6 

51.2 

2.9 2.9 
19.0 15.1 

61.1 

0.6 1.7 
9. ~ 13.6 

51.0 

0.2 0.1 
17.0 18.7 

106.5 

1.3 O.H 
15.6 13.5 

62.4 

1.5 2.0 
10.7 13.7 

54.4 

0.3 1.7 
12.4 9.9 

49.6 

1.0 1.7 
!U 10.9 

42.3 

0.9 0.9 
IU 10.4 

34.9 

O.'! 0.9 
9.1 11.3 

51.9 

1.4 0.2 
10.0 12.6 

41.2 

6 7 

1.7 2.6 
18.3 22.8 

66.3 

3.5 3.4 
28.3 29.1 

76.6 

2.9 4.6 
26.1 34.3 

92.5 

2.1 0.2 
17.5 20.1 

22.1 

0.3 2.1 
12.3 18.4 

575 

06 0.2 
14.4 21.9 

66.3 

3.8 4. ~ 
26.2 29.4 

75.7 

2.4 2.0 
13.0 1') 0 

57.5 

1.7 3.5 
24.8 33.6 

137.6 

4.1 ·L2 
30.8 25.0 

89.7 

1.5 1.4 
17.6 21.1 

79.5 

1.4 l.J 
17.8 14.2 

62.0 

1.1 1.5 
15.5 20.1 

64.1 

1.2 2.1 
7.: 11.8 

39.2 

4.4 4.9 
28.4 30.1 

84.3 

1.2 3.5 
11.6 18.0 

63.5 

8 Q 

0.5 0.4 
15.8 18.6 

61.1 

0.3 0.3 
26.6 25.2 

69.5 

0.4 2.0 
26.1 26.7 

80.1 

0.5 1.8 
14.1 20.1 

28.7 

1.0 N 
9.9 12.8 

46.3 

U 2.1 
14.4 20.0 

67.7 

0.5 1.1 
25.8 27.3 

74.6 

1.3 1...1 
13. I 14.0 

52.6 

0.7 0.1 
17.9 26.1 

124,4 

l.CJ 2.4 
27.2 21.0 

74.3 

0.2 1. 0 
19.4 15.0 

72.5 

2.0 1.6 
12.') 11.2 

50.5 

1.4 1.6 
12.1 14.5 

52.1 

0.2 0.2 
/1.3 8.7 

34.2 

o.~ N 
22.8 18.7 

69.1 

0.4 0.8 
9.1 ]2.1 

47.0 

10 11 

4.4 4.6 
26.9 27.0 

76.4 

4.CJ 4.9 
37.0 35.0 

97.5 

5.6 7.0 
35.4 39.R 

97.4 

0.4 0.4 
15.5 14.8 

22.0 

2.1 3. I 
144 19.4 

57.6 

4.0 3.2 
24.7 31.5 

83.2 

5.7 6.5 
n5 35.3 

86.4 

4.0 4.2 
25.3 29.0 

79.5 

3.4 4.7 
23.3 35.4 

140.6 

5.3 5.1 
36.6 31.3 

100.3 

4.5 3.3 
24.9 25.4 

84.8 

3.4 4.6 
22.1 23.9 

73.0 

3.4 4.0 
24.2 25.0 

73.5 

3.8 3.5 
17.1 19.6 

56.2 

4.9 4:8 
30.8 38.2 

101.4 

4.2 4.9 
18.3 22.4 

62.3 

12 13 

0.5 0.2 
19.3 21.8 

64.8 

0.9 0.8 
30.6 24.5 

87.5 

2.0 2.6 
26.6 35.5 

80.4 

2.9 1.3 
16.8 12.7 

21.9 

0.1 0.2 
11.3 13.4 

44.5 

0.8 J.3 
18.8 23.0 

68.2 

0.9 0.3 
23.1 22.0 

65.5 

2.5 1.0 
17.0 21.0 

64.7 

0.9 0.7 
14.8 22·5 

] 11.7 

1.1 0.9 
23.8 21.9 

83.2 

0.6 0.4 
15.7 16.7 

63.9 

2.4 1.1 
14.1 t4.9 

61.7 

0.7 0.5 
14.3 16.0 

58.2 

0.4 0.1 
S'8 12.0 

37.0 

2.0 2.6 
13.3 15.1 

60.8 

0.5 0.2 
10.1 13.0 

39.6 



Table 9 

Glover's 'Difference' for Different Quinquennial Groupings-1971 (Unadjusted Data) 

SI. 
No. 

INDIA 

STATES 

Unit 

2 

1..... Andhra Pradesh* 
2 Assam 
3 Bihar 

4 9ujarat 
5 Haryana 
6 Himachal Pradesh 
7 Jammu & Kashmir 
g Karnataka 
9 Kerala 

10 Madhya Pradesh 

] 1 Maharashtra 

12 Manipur 
13 Meghalaya 
14 Nagaland 
]5 Orissa 
16 Punjab 
17 Rajasthan 
18 Sikkim 
]9 Tamil Nadu 

20. 'tripura 
21 Uttar Pradesh 
22 West Bengal 

UNION TERRITORIES 

1 Andaman & Nicobar I~lands 
2 Arunachal Pradesh 

3 Chandigarh 
4 Dadra & Nagar Haveli 
5 Delhi 
6 Goa, Daman & Diu 
7 Lakshadweep 
8 Pondicherry 

0··4 1 5 
M I F M I F 
3 4 5 u 

21.3 24.5 29.1 39.9 

36.4 12.9 59.3 74.1 

12.8 21.2 34.9 47.3 

21.5 29.0 21.4 35.9 

17.6 23.0 3.8 19.7 

32.7 32.3 44.4 48.3 

16.9 18.9 22.0 29.8 
31.9 31.5 47.6 58.5 

23.9 34.4 42.6 58.8 

1.7 4.6 11.4 22.9 

20.2 25.9 22.5 37.8 

7.9 14.1 7.4 20.0 

7.7 15.6 50.0 55.3 

17.5 16.7 54.5 57.7 
22.8 19.1 74.1 96.1 

18.0 23.5 24.0 33.3 

36.1 22.5 46.8 43.5 

41.0 47.2 53.1 58.9 

14.1 10.6 17.8 3.9 
5.3 5.7 11.0 26.4 

16.0 21.2 18.7 29.7 

33.0 28.9 45.4 49.9 

12.5 21.5 24.7 26.6 

6.3 11.5 32.0 56.4 

19.3 15.7 49.7 44.3 

17.2 20.7 25.8 28.5 

2.5 14.8 18.0 21.7 

14.3 16.3 25.1 30.2 

12.2 13.3 11.0 21.5 
6.2 1.2 50.3 55.1 

14.9 10.2 17.4 36.2 

2-6 3-7 I 4-8 
M I F M I F I M I P 
7 8 9 10 11 12 

\ 
7.7 17.2 44.9 53.0 11.0 14.1 

25.8 39.2 65.7 76.6 25.9 31.2 
J3.0 23.6 48.2 54.9 3.'3 11.3 
3.0 17.0 53.3 60.0 15.3 16.2 
3.0 8.7 42.6 55.8 9.8 13.3 

16.0 15.8 51.3 59.2 20.2 17.3 
4.1 2.0 28.4 35.5 3.5 7.1 

19.0 26.0 49.7 55.9 21.5 21) 
13.5 24.6 59.1 70.8 11.2 22.3 
10.2 5.8 21.3 22.7 15.5 1.7 
3.5 17.9 40.9 51.3 10.1 15.5 
5.8 9.0 31.7 42.9 2.6 12.6 

25.6 30.8 32.3 41.1 1.1 5.2 
24.3 22.5 51.1 53.9 11.0 9.6 
42.2 57.2 72.0 83.1 22.9 20.8 

7.0 16.2 43.4 46.9 8.5 14.3 
17.9 13.5 52.5 48.5 24.1 8.1 
21.1 28.5 57.9 68.5 31.8 50.4 
15.2 6.5 7.3 3.9 13.3 '0.1 

1.5 9.9 23.5 31.6 5.6 5.6 
0.2 10.9 42.8 49.8 5.8 11.9 

17.5 21.8 54.2 58.9 20.9 15.0 
1.1 2.5 42.5 45.0 4.1 3.3 

11.2 27.5 38.0 56.6 4.2 12:1 
27.1 26.8 53.8 47.8 21.0 16.0 

9.1 5.7 34.8 36.4 9.8 6.1 
2.0 1.0 38.1 42.4 8.3 2.4 
3.1 3.6 39.1 36.9 • 7.5 3.3 

2.0 4.4 28.4 34.1 8.8 7.8 
8.7 13.4 50.6 42.2 6.4 10.8 
4.7 15.8 37.6 41.9 9.4 ~.4 

,., A.R.S. against 5-9 and 6-10 have been omitted in calculating Glover's clifference for 0-4 and 1-5 respectively. 
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In general it may be seen that groups 2-6 and 
4-8 were close in most of the states. Group 0-4,. 

which is the most commonly used in many tabula­
tion was the 'best' group in a few states. The groups 

3-7 and 1-5 gave the most distorted group totals ·in 
all the states. 

Grouping and smoothing: Though the 'best' 
grouping adopted reduces the age distortion consi­
derably, the group totals when plotted on a graph 

showed the usual ups and downs. It was evident 

that any attempt to estimate the single-year age data, 
keeping the quinquennial group totals, would not 
serve the purpose of producing adjusted single-year 
age data. Unless these group totals themselves lie 
on a smooth curve, use of any formula which repro­

duce the group totals, will produce a set of values 
which show many undulations, though may free from 
discontinuities. It was, therefore, decided to use a 
formula that would modify the group totals. The 
single-year values were estimated by making use of 
Grabill's weighted moving average of Sprague's 
coefficients. '" Use of these set of coefficients reduces 
the undulation in original va1ues and produce a set 
of smooth values, when applied to data such as that 
of all-India which are very much affected by errors 
in reporting. 

Grabill's coefficients have been derived from the 
Sprague's coefficients. The Sprague's mid panel co­
efficients to obtain single-year of age x, have been 
given a weight 10. 1 he coefficients for successively 
younger ages x-I, x- 2, ........ were given weights 
9, 8, 7, 6 ., ..... 3, 2, 1'. Similarly the coefficients for 
successively older ages were given weights 9, 8, 3 ••• 
2, 1. The weighted coefficients for the 19 ages were 
then added together and the sum divided by the 

total of the weights 1,2 9, 10,9 .. 2 .. 1. 

The method in practice workes well, specially 
with data like of that of ours. The rationale for this 
is not readily available and is, therefore, discussed in 

the following paragraphs. 

IfW1, W2, Wa. W4, Ws are the five consecutive 
quinquennial group totals, Grabiil's coefficients 

change the group total Wainto W3'=(0164 W1+ 
.2641 W2 +.4390 Wa+.2641 W4 +.0164 Ws).-

The formUla, therefore, is only slightly more 
drastic then the familiar smoothing formula W3 ' =1 

(W2+2Wa+W4) used under Indian conditions. While 
the latter has a second order term of .25b, the former 
has a second order term of .28b and therefore, the 
adjustment effected in group totals by the latter is 
slightly more then that of the former. 

As explained earlier, the coefficients are the 

weighted moving average of the value at ages x-9, ... 
x-I, x, x+1... x+9. This implies that the actual 
heapings and deficits at each age balance within the 

9 digits on either side. The weights attached to these 
ages are 1,2 9,10,9,8 2,1. The weight is maximum 
at the centre. As one moves away from the centre 
on either side the weights decrease in direct propor­

tion to the distance. This is in accordance with the 
common sense assumption that ages nearer the given 
age, are attracted (or distracted) more ang those 
farther away are less attracted (or distracted). Here 
again the formula is satisfactory from the common 

sense point of view. 

IfU'x_ 9' U'x - 8 .. U·x- I ' U'x ,U'x+ I ' 

U'x + 2' ... U·x+ 9 are the values estimated by using 

Sprague's coefficients, the Grabill's values will be 

Gx = Ibo(10U'X+9 ( U'x + 1 + U'x_ 1 ) +8 

(U' +?+ u· 2) + ..... (U +9+ U' ) 1 x _ x- x x-9 

(10] (10] . = 100 U x, where ( ] stands for sum-

mation. 

Seen in this light, the formula implies that ten year 
moving averages are applied successively twice. The 
method of moving average is a standard technique 
applied in smoothing the series. Since the digital 
bias has a period of 10, a ten year total is free from 
such bias. However, a ten year total alone is not 
sufficient to remove all the biases, since the attraction 
or distraction for a digit may be spread over both the 
side of the digit concerned with unknown force of 

* Shryock and Seghal -'Methods and materials of Demography', Vol. II-U. S. Bureau of census. 
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attraction or distraction. The attraction or distrac­
tion may extend to one year, two years or 9 years. 
To obviate this difficulty, a second ten year moving 
average is introduced. The principle employed js to 
begin the count at each of the 10 digits in turn and 
then to average the results. The procedure is similar 
to the blended sum calculated for Myer's index. The 
difference is that in case of Myer's index, the blended 
sum is adopted for group totals whereas in Grabill's 
method it is applied to individual ages. 

The formula has a range of 19 terms and a positive 
second order term (equal to 8.25bl. The second 
order term is a desirable one since the unadjusted 
group totals show systematically higher values at the 
quinquennial groups containing digit 0 and lower 

values at the groups containing digit 5. The second 

order differences <?f the values estimated by Sprague's 
coefficients will, therefore, be negative near the 
maximum values and positive near the minimum 
values. The applIcation of the above formula would 
in such a case automatically reduce the values near 
the maximum and increase those near the minimum. 
For, data in hand, such a procedure is extremely 
desirable. 

The formula lias a wave cutting index of 0.44 and 
an error reducing power of 0.25. These compare 
favourably with some of the well known smoothing 
formulae like Hardy's wave cutting formula and 
Spencer's 21 point formulae. Considering that the 
range is only 19, it may be taken as justified on 
theoretical grounds too. 

Grabill's coefficients were used to estimate values 
upto age 71 (2-6grouping), 73 (4-8 grouping), 74 (0-4 
grouping). The case may be depending on the group 
chosen. Unadjusted age data above these ages, were 
added to the values estimated for 70, 71 etc. These 
have been presented as 70 and over. 

Use of Grabill's coefficient gave estimates by single 
year of age above age 12 in case of 2-6 grouping. The 
age group 7-11 was smoothed by the formula 0.25 
(W-1 +2Wo+W1), where W l' Wo and WI represent 
population at age groups 2-6, 7-11 and 12-16 respecti­
vely. The number of persons at individual ages from 
2 t~ II were then estimated by using Sprague's coeffi-

cients for estimating first and second' pane}. Wherever 
a different grouping was adopted, a similar procedure 
was adopted. In some cases, however, the values at 
ages from 2 to 6, so obtained had to be modified as 
explained in a later paragraph. 

The single-year age data estimated .as above, when 
plotted on graph, showed a depression in the age 
range 15-30. To examine whether this depression is 
intrinsic or artificial, the unadjusted age data were 
grouped into ten year age ranges and then plotted on 
a graph. It was found that the decennial age groups 

which include 25 and 30 in different grou ps, showed 
smooth progression. It was evident therefore that 
the depression caused IS due to the heavy concentra­
tions at ages 2S and 30 and these can be reduced to a 
great extent if we treat the data in these age'range in 
decennial groups instead of quinquennial groups. 
The single-year values were therefore estImated from 
the decennial totals after smoothing them. The values 
so estimated were not confined to exact ten year 
multiples. In most of the cases the values were 
estimated for a few ages more on either side so as to 
make the curves join smoothly with values estimated 
by Sprague and Grabill. In a few cases, a free liand 
smoothing was resorted to at the points of junction. 

Graduation at younger ages:- For estimating the 
values a\ ages 0 and I, the results of census evaluation 
study(CES)conducted soon after the 1971 census were 
made use of. In CES, the survivors of various cohort 
of births, recorded in a sub-sample of the sample regis­
tration system, were traced into the census records rela­
ting to these sample areas. The sample registration sys­
tem with its mechanism for day to day registration and 
follow up by half yearly survey mantains an up-to-date 
record of births over time in a sample of villages and 
urban blocks. Cohorts of infants born during prior 
to 1971 and who are normal residents present at the 
heusehold throughout the census enumeration period 
were traced into census, individual by individual by 
a suitable matching procedure. Since their dates of 
birth were known, comparison with census records 
provided an estimate of the extent of under enumera­
tion at each age as well as the quantu m of age distor­
tion from one age to another. Since the SRS was 
initiated at different points of time in different states 
estimates were not available for all the ages: 
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Estim,ates of omission were used for ages 0 and 1 in 
all the states. The distortion factors and omission 
factors were different for different groups of states. 
The factors used and their derivation are discussed in 
the following paragraphs. 

To derive the adjustment factor for age distortion 
factors, a matrix giving the true ages recorded in SRS 
as rows and the age as reported in census as columns, 
was first prepared. In each group of states, there 
were a few states for which data were not available 
for all the rows. In general, the row-wise data for 
age 0 was based on more states, than for age one 
'Which in turn was more than that for age two. 
Therefore the marginal totals cannot be used directly. 

To obviate this difficulty, the percentage of children 
.of true age 0 as per SRS, wllO have been reported in 

ages 0, 1, 2, 3, 4, etc, in the census were calculated. 

Similar percentages for other ages were also worked 
out wherever available. A suitable life table was selec­

ted and the Lx's of the life table were then, distributed 
in proportion to the above row-wise percentages and 
the result adl;ied columnwise. These columnwise 
totals gave a hypothetical set of figures To T1, T2• 

which would have resulted had Lo, L 1, L 2, etc. 
persons at ages 0, I, 2, etc. been subjected to the age 

distortion revealed by the study. The ratios ofio, ~l 
° 1 

are therefore the adjustment factors required to adjust 
the reported number in age 0 and age 1, for age 
distortion. It was checked up that the ratios were 
not different for a range of values of eO

o varying from 
35 to 50. The factors derived are presented in table 
10. 

Table 10 

Adjustment Factors for Age Distortion by Sex 

States on which the factors are based 

Group A 
1. Andhra Prl'desh, Karnataka, Kerala, Maharashtra. 

Tamil Nadu, Goa, Daman & Diu 

Group B 
2. Delhi, Haryana; H'machal Prade~h, Jammu & 

Kashmir and Punjab 

Group C 
3. Assam, Bihar, Manipur, Orissa, Tripura and 

West Bengal 

Group D 
4. Gujarat, Madhya Pradesh, Rajasthan and 

Uttar Pradesh 

The number of persons at ages 0,1 in the cen~us 
multiplied by these factors would give the corrected 
·census age distribution free of age distortion. 

/ 

Omission rates: By tracing the SRS cohorts into 
.census, the ratio of the total number of children to 
those recorded in census has been calculated. The 
ratios are shown in table 11. These are to be applied 
to the census figures already adjusted for age 
.disto rti on. 
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Distortion factor for age 
Age 0 Age 1 

Males Female Males Females 

1.054 

1.040 

1.044 

1.048 

Group of 
states 

Group A 
Group B 
Group C 
Group D 

0.974 1.548 1.520 

1.008 1.174 1.226 

1.049 1.250 1.206 

1.027 1.308 1.286 

Table 11 

Estimated Omission Rates (%) by Sex 

Omission factor 
Age 0 Age 1 

Males Females Males Females 

1.116 1.086 1.187 1.144 
1.028 1.031 1.037 r.028 
1.129 1.104 1.116 1.089 
1.184 1.188 1.277 1.226 



Both the omission and distortion factors for age 
1 are higher than age O. Since every currently 
married woman was asked whether she had a child 
during last one year, the reporting of infants at age 
o might have improved so that the omission rate for 
age 0 is much less than that for age 1. In fact the 
number of persons returned at age 1 in 1971 census 
was less than that of 1961 census in most of the 
states, although the population increased substantially 
during the decade. A higher adjustment is, therefore, 
warranted at age 1. 

The population at age 0 so estimated were tested 
by means of the equation. 

Po=b x p x s (I-r I) where 
b=crude birth rate, p=total population 
s=sex ratio at birth, I=infant mortality rate and 
r=2j3. 

For this purpose a range of values was assumed 
for birth rate and infant mortality rate. 

The estimated number of ages 0 and I, were then 
plotted on a graph together with the values of 2 to 6 
estimated by Sprague's coefficients keeping unadjus­
ted group total 2-6, corrected by subtracting half the 
excess at age 7 as well as the portion going to 0 and 
1 constant. 

In the case of southern states such a procedure 
gave acceptable results. The 0 and 1 were retained 
unchanged. The adjusted value of 2 and above was 
made equal to the total population minus the popula­
tion aged 0 and 1 estimated above. All the ages were 
prorata adjusted. 

In the cases of most of the northern zone states 
like Haryana, Himachal Pradesh, Jammu &Kashmir, 
Punjab and Delhi, the adjustment for age 0 was 
satisfactory. Age r was found to be much deficient. 
Age I was estimated by interpolation from that of age 
() and ages 2,3,4. In a number of cases, however the 
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above procedure did not result in acceptable velues­
for 0 and 1. In such cases, the estimated omission at 
ages 0 and 1 were added to_the unadjusted values or 
0-6 minus half the estimated excess ~t age7. From the 
values of 0-6 so obtained the values at ages 0,1,2. r 

were estimated 9Y interpolation. 

To make the values at younger ages join smoothly­
with those at higher ages, the curves were extended. A 
few values at ages 7, 8 and 9 had to be modified. The­
modificafon was however only marginal. Following 
the practice of keeping the already published census 
total population fixed, the smoothed series was adjust­
ed to the latter in respect of both the sexes. 

The extent oj adjustment: Table 12 shows the extent 
of adjustment, at each age group. If tx is the true po­
pulation at age x and fx the reported population, the­
extent of adjustment can be measured by (rx-tx)/tx• 

Negative sign indicat~s that the adjusted totals are 
more than the reported. 

The adjustments mlly be illustrated with reference to· 
all-India males. Age 0 is in deficit by about 15 percent 
and age 1 by about 40 percent. Quinquennial groups­
like 8-12, which include digit ending 0 are in excess 
compared to adjacent groups. The Quinary age groups-
3-7 and 8-12 have been reduced about.5 percent and 
12 percent respectively. Tp.e age group 18-22 is only 
slightly in excess, compared to other age groups like-
28-32, 38-42,48-52,58-62. The excesses and shortages­
are slightly more for females. 

Broadly similar patterns are found in the states­
also. The extent of distortion is higher in Andhra 
Pradesh, Bihar, Karnataka, Madhya Pradesh, Orissa, 
Rajasthan and Uttar Pradesh. In age groups 58-62 
and 63-67 the extent of adjustments varies between 
20 percent and 30 percent in most of the states. 

Part II of the report presents the unadjusted and 
adjusted single-year age data by zones, states and-
union territories. 
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CHAPTER III 

GROUPED AGE DATA 

1 he distortions in grouped age data are measured 
by means of age ratios, sex ratios and joint score. 
The 1961 age tables present detailed inform at jon on 
the age ratios and sex ratios from 1901 to 1961. In 
this report, therefore, the results for the 1971 census 
only arc presented. 

Tables 13 and 14 pre~ent the age ratios and "ex 
ratios for all-India, statet> and union territories. These 
relate to unadjusted data in age group 0-4. Except 

age groups 20-24 and 30-34, the age ratio~ are more 
than 100 in all other groups containing digit O. In 
age range 20 to 40, the concentration at age 5 is high. 
The high age ratio in age ral'ge 5-9 may be partly 

attributed to the omission of infants in age range 0-4. 
The age ratios for age group 5-9 are higher than 

all-India in the states of Andhra Prade<;h, Bihar, 
Jammu & Kashmir, Madhya Pradesh, Maharashtra 
(females), Orissa (females), Rajasthan (males), 
Tripura, Uttar Pradesh (males) and West Bengal 
(females). The age ratios are nearly 100 in the states 

of Himachal Pradesh and Kerala. 

As the age cycle increases, the extent of concentr­
ation at digit 0 or deficit at digit 5 seems to increase. 
This is reflected in the corresponding age ratios 
which increases or decreases as the age cycle increases. 

As may be seen from tables presented later, smooth­
ing of age data has, considerably reduced these 
distortions. The age ratio scores are very high, comp­
ared to all-India in the states of Andhra Pradesh, 
Haryana, Jammu & Kashmir, Karnataka (females). 

Meghalaya (males), Punjab (males), Rajasthan and 
Uttar Pradesh. Among the union territories, the 
Andaman & Nichobar Islands and Arunachal 
Pradesh have high scores. The scores are very low in 
Keraia, Maharashtra (males) , Manipur, Tamil Nadu 
(males) and West Bengal (males). 
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The sex ratios also indicate a defmite trend upto 
age 10-14, the sex ratios generally increase in all the 

states. The ratios fluctuate in the age group 15-19, 
20-14, 25-29 and 30-34. Beyond the age 40, however, 
the ratios are uniformly high upto age 68. The sex 
ratio score was above 70 in the slates of A'>sam, 
Bihar, Haryana, Karnataku and Mahara~htra. 

Age ratios and sex ratios for adjusted age data (1971) 

Tables: 5 and 16 present the age ratios and the sex 
ratios by state and union territories for the adjusted 
population in the conventional 0-4 grouping. The 
U.~, has suggested that for evaluation, a standard 
age ratio score of 2.6 for males, 2.4. for females and 
a sex ratio of 1.5, giving a joint score of 9.5. These 
suggested ratios have been based on the scores of 
Swedish population, considered to be highly accurate. 

The age ratio &core~ for almost all the states are 
below the standard fixed by the U.N. The few excep­
tIons are Assam (females), Tripura(femules), Anda­
man & Nicobar Islands, Arunachal Pradesh and 
Chandigarh. The deviation of the age ratio score 
for femalc-; from 2.4 in the case Assam and Tripura 
is only marginal. The latter three union territories 
are small territories and their pop'ulation are much 
affected by migration. At national level the age ratio 
score is 1.1 for males and 1.2 for females much 

below the recommended leve1. The sex ratio score, 
however, is uniformly high in all the states, with 

the result that the joint score is above the recomme 
nded level. The high sex ratio score of smoothed age 
data is partially due to the fact that the sex ratio of 
the population itself is quite high in all-India and is 
increasing with each successive census. The sex ratio 
of the population is very high in the states of Assam, 
Haryana, Jammu & Ka~hmir, Rajasthan, Sikkim. 
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Uttar Pradesh and West Bengal and the union 
territories of Andaman & Nicobar island, Arunachal 
Pradesh, Chandigarh 4nd Delhi. Among these states 
and union territories ,except Rajasthan in all other 
areas the sex ratio score is also above 4.0. 

Smoothing the age data is done ind.ependently 
for each sex The $noothing procedure does not 
explicitly take into a~count the sex composition of 
the population. The reduction in sex ratio is there­
fore to be viewed more as a by-product of the smoo­
thing of age data. The sex ratio score would not 
reduce as much as the age ratio score. There is 
however, no denying the fact that the smoothing of 
age data has evened out the sex ratio also in a 
number of age groups. 

As has been observed in 1961 age tables, sex 
ratio are high in the age group 35-50 in all the states. 
Kerala, Orissa.and the union territories of Dadra & 
Nagar Haveli, Goa, Daman & Diu, Lakshadweep 
and Pondicherry seem to be a few exceptions. Data 
from independent sources like the sample registration 
system suggest that the mortality in this age range is 
high as compared to males. This may probably 
explain the high masculinity. 

Glover's difference for the adjusted age data 
pressented in Table 17 brings out clearly the sharp 
reduction due to age smoothing. Except for Arunachal 
Pradesh (males) in all other areas, the Glover's 
differences for adjusted data are negligible. These 

may be compared with those of unadjusted data 

presented earlier (Table 9). 

Index of misreporting : The usual test of adherence 
to data, suggests an over all mea~ure of misreporting 
of age data. The index of misreporting, may be 
defined as the ratio of the sum of the positive 
differences (or negative differences) between the 
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reported and the adjusted population at· each age, to 
the total popUlation multiplied by 100. The higher 
the index, the higher the distortion. 

It may be easily seen that the index varies bet­

ween 0 and 100, the latter being reached in the 
extreme rase wherein the entire popUlation is 
reported at an age in which the true popUlation is O. 

Andhra Pradesh, Bihar, Karnataka, Rajasthan 
and Uttar Pradesh have indices above- 25 percent, 
indicating high distortion (Table 18). These are follo­
wed by Assam, Gujarat (males), Haryana, Jammu 
& Kashmir, Madhya Pradesh, Maharashtra, Orissa, 
Punjab, Tripura, Andaman & Nicobar Islands, the 
indices for which lie in the range of 20 percent to 25 
percent. The distortion index is below 15 in the 
states of Himachal Pradesh, Kerala, Manipur, 
Sikkim and the union teritory Goa, Daman & Diu. 
Other states and union territories have moderate 
distortions, the range being 15 percent to 20 percent. 
The indices do not differ much for males and 
females. 

Percentage of population by quinquennial age groups, 
1971-adjusted; 

Table 19 presents the percentage distibution of 
population in various groups. 42.2 percent of the 
population is below age 15 indicating the young 
structure of over population and consequent potenti­
ality for greater growth in future, unless checked. 
The old age population (aged 60 and over) forms 
only 5.2 percent. States like Assam, Gujarat, 
Haryana, Jammu & Kashmir, Madhya Pradesh, 
Manipur, Meghalaya, Rajasthan, Tripura and West 
Bengal have higher proportion than all-India, in the 
age group 0-14. Himachal Pradesh, Kerala, 
Nagaland, Sikkim and Tamil Nadu show percentages 

around 40. In other states young people form about 
41-42 percent. 
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'fable 17 

Glover's Difference for Adjusted Data (0-4) grouping 

3'1. No· Unit 0-4 
Males I Females 

INDIA 0.1 0.1 

STATES 

Andhra Pradesh 0.1 0) 

2 Assam 0.7 0.3 

3 Bihar 0.2 0.8 

4 Gujarat 0.1 0.7 

5 Haryana 0.3 02 

6 Himachal Pradesh 0.4 0.4 

1 Jammu & Kashmir 0.5 0.3 

8 KarlUl.taka 0.5 1.1 

9 Kerala 0.3 0.4 

]0 Madhya Pradesh 0.5 0.1 

11 Maharashtra 0.5 0.1 

12 Manipur 2.0 1·5 

13 Meghalaya 1.1 0.2 

14 Nagaland 0.2 0.1 

15 Orissa 0.8 1.1 

16 Punjab 0.1 0·1 

17 Rajasthan 0.5 

18 Sikkim 0.9 0.3 

19 Tamil Nadu 0.4 0.6 

20 Trlpura 0.3 1.0 

21 Uttar Pradesh 0.5 0.4 

22 West Bengal 0.5 0.2 

UNION TERRlTORIES 

Andaman & Nicobar Islands 0.9 0.3 

2 Arunachal Pradesh 7.4 1·2 , 

3 Chandigarh 1.2 0.9 

4 Dadra & Nagar Haveli 0.2 0.1 

5 Delhi 0.7 0.2 

6 Goa, Daman & Diu 0.3 0.1 

7 Lakshadweep 0.2 1.6 

8 Pondicherry 0.1 
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Table 18 

Index of Mtsreporting of Single-year Age Data 

S1. No. Unit Percentage distribution 
Males I Females 

INDIA 22.15 22.65 

STATES 

1 Andhra Prade~h 26.76 28.24 

2 Assam 20:35 20.38 

3 Bihar 25.79 25.75 

4 Gujarat 20.07 19.84 

5 Haryana 22.29 '23.27 

6 Himachal Pradesh 14.38 16.27 

7 Jammu & Kashmir 23.36 23.36 

8 Karnataka 25.25 26.35 

9 Kerala 12.56 13.39 

10 Madhya Pradesh 22.57 23.82 

11 Maharashtra 20.35 21.59 

12 Manipur 14.22 14.72 

13 Meghalaya 19.57 20.30 

14 Nagaland 19.24 20.04 

15 Orissa 20.34 22.03 

16 Punjab 22.77 22.0& 

17 Rajasthan 26.12 27.90 

18 Sikkim 7·55 8·02 

19 Tamil Nadu 19.23_ 21.70 

20 Tripura 21.46 23.05 

21 Uttar Pradesh 26.17 25·56 

22 West Bengal 18.04 16·'4 

UNION TERRITORIES 

1 Andaman & Nicobar Islands 20.78 18.55 

2 Arunachal Pradesh 17.49 15.79 

3 Chandigarh 16.18 15.07 

4 Dadra & Nagar Haveli 19.15 17.62 

5 Delhi 18.41 17-68 

6 Goa, Daman & Diu lJ.72 15.26 

7 Lakshadweep 17.59 19.32 

8 Pondicherry 19.73 23.36 
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The age pyramids: The age-wise distribution of a 
million people of India as per 1961 and 1971 

censuses are shown in Table 20. The age pyramids 
have been diagrammatically represented in Fig. 1. 

The base of the pyramid (age group 0-4) has 
narrowed marginally, indicating the effect of an 
incipient decline in fertility. 

Table 20 

Age group 

0-4 

5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60--64 

65-69 

70t 

Total 

Adjusted Population (In Standard Millions as of 1961 and 1971 Censuses India) 

Census 1961 Census 1971 
Male Female - Male - F~ma)e 

2 3 4 5 

83,663 81,695 112,591 79,099 

61,227 64,952 72,729 68,225 

58,162 55,164 61,668 56,992 

50,488 47,568 50,651 471.526 

44,458 42,141 42,924 41,214 

40,117 38,067 37,675 36,499 

'35,889 33,297 33,525 32,007 

3J,044 27,643 29,892 27,367 

26,354 22,971 25,987 22,692 

22,043 19,104 21,959 18,600 

17,841 15,518 17,703 14,937 

13,785 12,275 } 3,921 12,088 

9,988 9,325 10,525 9,406 

"' 6,644 6,411 7,148 6,432 

7,532 8,634 9,289 8,729 

515,235 484,765 518,187 481,813 
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PART - II 





SECTION I-CENSUS COUNT BY SINGLE YEAR OF AGE 

Note: 1. This table forms part of "C" Series of 1971 Census Tables and is numbered as C-IV 

2. Population estimated by single Year of Age is given separately for males and females for 
each of 22 States and 8 Centrally Administered Areas. 

3. Figures are given by Zones and All-India also. 

(i) North Zone: Haryana, Jammu and Kashmir, Himachal Pradesh, Punjab, Rajasthan, 
Delhi, and Chandigarh. 

(ii) Central Zone: Madhya Pradesh and Uttar Pradesh. 

(iii) Eastern Zone: Assam, Bihar, Manipur, Nagaland, Meghalaya, Orissa, Sikkim, Tripura, 
and West Bengal. 

(iv) Western 70ne : Gujarat, Maharashtra, Dadra and Nagar Haveli and Goa, Daman & 

Diu. 

(v) Southern Zone: Andhra Pradesh, Kerala, Karnataka, Tamil Nadu, Lakshdweep and 
Pondicherry. 

(vi) Andaman & Nicobar Islands and Arunachal Pradesh are included only in India but not in 
any Zone 
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SECTION ll-ADJUSTED POPuLATION'BY SINGLE \EAR OF AGE 

Note: I. Adjusted population for single yoar of age is given sepmatcly for males and females for 
All India. each of 22 States and 8 centrally administered area~. 

2. The method is described in Chapter II of Part I. 

3. Figures are given by Zones also. Zonal composition is as follows: 

(i) North Zone: Haryana, Jammu and Kashmir, Himachal Platicsh, Punjab, Rajasthan, 

Delhi and Chandigarh. 

(ii) Central Zone: Madhya Pradesh and l;ttar Pradesh. 

(iii) Eastern Zone: Assam, Bihar, Manipur, >Jagaland, Meghalaya, Orissa, Sikkim, Tripura 

and West Bengal. 

(iv) Western Zone: Gujarat, Maharashlra, Dadra & Nagar Haveij, Goa, Daman & Diu. 

(v) Southern Zone: Andbra Pradesh, Kerala, Karnataka, Tamil Nadu, Lakshadweep and 

Pondicherry. 

(vi) Andaman & Nicobar Island!> and Arunach~l Praue"h arc included only in India but not in 

any Zone. 
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