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Abstract

Turner (1958) considered a hypothetical ranking from 0 to 9 digits in age reporting, such
as '0' the maximum ranking 'S' the next, 2', '4' and, etc., and later compares with the
observed ranking by Spearman's coefficient of rank correlation in order to compare the
quality of age reporting among different countries of the world around fifties. In the
present time his method may not be suitable for developed countries following almost a
progressively declining series in their raw single year age data. As such present author
tries to develop some theoretical ranking only for developed countries based on life table
stationary population by ten digits within a broad age band being depleted by death only
assuming no effects of fertility and migration. The findings are very encouraging as a
"case study" to study the "digit accuracy index", among developed countries. However,
Turner's ranking is most suitable for developing countries with heaping still exists.
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Introduction

Turner’s method

The study conducted by Turner (1958) uses rank difference correlation  method (p)
comparing the observed rankings of populations of a broad age band with a hypothetical
ranking of ten digits 0, 1, 2,.. 9. The ranking was,- heaping should occur most at ages
ending in multiples of ten, next multiples of five, next at multiples of two and next for
odd digits Different researchers later argued, cited and used his index (e.g., Stockwell,
1966 ; Stockwell and Wicks, 1974 ; Ewbank, 1981; Mukhopadhyay and Mukherjee,
1988 and Jowett and Li, 2004).
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Turner’s application for some developing areas

The method of Turner has been applied in the following developing regions, as a case
study. A number of tables have been prepared in the next section from the data of
demographic yearbook  obtained from online network service so that a viable
comparison could be  made in  different developing countries. The Spearman
coefficient (p) is found highly significant (p < 0.00) for six developing countries taken
for the case study.

Census Turner’s p
India 1991 0.96 (M), 0.96 (F)
Uganda, 1991 0.94 (M), 0. 96 (F)
Ethiopia, 1994 0.96(M), 0.96(F)
Gambia, 1993 0.84(M), 0.91(F)
Nigeria, 1991 0.77(M), 0.86(F)

Yemen, 1994 0.77(M), 0.82(F)
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Fig. 1: Population within (10-69) years of age at digits 0 to 9 for India, census, 1991

1000
a0
800
o
[0} ©
2an
S &
w
600
200
400
20 200 T T T T T
1 3 5 7 9 1 3 5 7 9
Digit Digit

Fig. 2: Population within (10-69) years of age at digits 0 to 9 for Uganda, census, 1991
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Fig. 3: Population within (10-69) years of age at digits 0 to 9 for Ethiopia, census, 1994
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Fig. 4: Population within (10-69) years of age at digits 0 to 9 for Gambia, census, 1993
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Fig. 6: Population within (10-69) years of age at digits 0 to 9 for Nigeria, census, 1991
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Fig. 10: Population within (10-69) years of age at digits 0 to 9 for Yemen, census, 1994



The new methodology for developed countries

Before explaining the new methodology, Turner’s ranking method is done for a
few developed areas where less heaping is commonly found.  And age pattern
almost follows a progressively declining series.The values are 0.16 (Male) and 0.14
(Female) for France, 0.28 and 0.28 for Ireland, 0.22 and 0.38 for Chile, and 0.24 and
0.27 for Canada. Now, thinking is that, life table population by ten digits depleted by
only death could be matched with the single age data
assuming there is no effect of fertility in the middle ages, vulnerable for heaping . The
proposed current methodology  gives below the rho values for a number of
developed countries, taken as case study.

The table shows the digit accuracy indices for some developed countries
around 1990’s

Census New p
France, 1990 0.89 (M), 0.82 (F)
New Zealand, 1990 0.87 (M), 0.77 (F)
Ireland, 1991 1.00 (M), 1.00 (F)

Canada, 1992 0.99 (M), 0.98 (F)
Australia, 1991 0.98 (M), 0.98 (F)

Chile, 1992 0.89 (M), 0.82 (F)
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Fig. 12: Population within (10-69) years of age at digits 0 to 9 for France, census, 1990
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Fig. 13: Population within (10-69) years of age at digits 0 to 9 for Ireland, census, 1990
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Fig. 18: Population within (10-69) years of age at digits 0 to 9 for Canada, census, 1992
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Fig. 19: Population within (10-69) years of age at digits 0 to 9 for Australia, census, 1991
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Fig. 14: Population within (10-69) years of age at digits 0 to 9 for Chile, census, 1992




Discussion

In the present paper two methods of digit preference error have been discussed. The first
one is due to Turner (1958) and the second one is newly proposed by the present author.
In the former case, the fixed hypothetical ranking of ten digits 0,1,2, ...... 9 were
considered as such the most heaping should occur at ages ending in multiples of ten, next
multiples of five, next at multiples of two and next for odd digits as already given in a
tabular form earlier. Observed ranking of different countries were then compared with the
hypothetical ranking by Spearman rank difference correlation method (r) in order to
compare the digit preference error among those countries. No doubt, there were
differences found.

Nevertheless, his technique was not suitable as far as developed countries where 1’s
became so less. Accordingly an alternative ranking was thought of based on the pattern
of life table population being depleted by mortality only without the effect of fertility in
the actual age data in the middle ages may be more effective because their raw single
year age data almost progressively declined as life table population. As such for digits 0
to 9 in a specified age band, say 10-69 ranking would be 1 to 10 and then was compared
with the actual ranking of developed countries. It gave the digit accuracy of the country
when the r’s was highest. And next value was for next extent of accuracy so on. A new
index was named as “digit accuracy index”. Tables and graphs were shown for clarity.
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