




for the same extent we gain in the sense that the systematic part need not be a
straight line; it can be a polynomial of degree 3 or less, but we may play havoc
with the misstatement errors. Similar arguments apply if the original data is
in 5 year age groups. There appears to be no way of estimating the systematic
part directly. In this situation one may try to eliminate the systematic part and
concentrate on the error part alone. Variate difference is suitable for that pur-
pose. Again, assuming the systematic part to be a polynomial in age, each
difference will reduce the degree of the polynomial by one and after a certain
order of difference, we will be left with only the error part. However, this
approach is bound to fail as, even if there are no errors due to age misstatements
and omissions; it is usually not possible to represent age data by a polynomial
in age over the whole range. Thus, we do not expect to find a certain order of
difference after which all higher order differences are zero.

Taking into consideration these difficulties, it appears that a better approach
will be to assume that the observed -data has a basic pattern. On the assump-
tion that effect of migration is insignificant, departures from the basic pattern
are due to variations in fertility and mortality from those inherent in the basic
pattern and also due to the effects of the two errors mentioned above. In this
paper we assume that the basic pattern is a suitable stable population. Then,
using the method of linear programming, we find the minimum transfers neces-
sary between ages such that a certain order of difference of the smoothed series
satisfy a given pattern. The computational procedure allows one to assess the
impact of omission errors on the amount of transfers necessary for smoothing.
Thus, both errors can be treated simultaneously, and this is a distinct advantage
over the existing methods. The final smoothed series is obtained by an heuristic
approach.

2 The Model

It is assumed that the data is available in five year age group 0-4, 5-9, 10-14,
.. ., and that the error due to age misstatement can result in a shift of certain
number of persons from its proper age group to the immediately preceding and
following age groups only. Let/0)i/i,/2,. . ., denote the enumerated popula-
tion in ages0-4,5-9,10-14, etc., and let A/o, Mlt Af2, etc., denote the correspond-
ing true populations. Let Cj denote the proportion shifting from one age group
due to age misstatement alone, and At denote the number of persons omitted
from enumeration. Table I shows in symbolic form the enumerated number
and relationships between the actual and enumerated numbers in each age group.
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of Table 7 gives a better estimate of the actual 1961 male population of India.

The computations necessary for this type of analysis are heavy. Fortunately,
the entire work can be computerized. For solving the linear programming
problem stated in the upper part of Table 3,1.B.M. 360 package programme
was used and in less than a minute the lower part of the same table was avail-
able. Unfortunately, this package cannot be used for ranging analysis, indi-
cated in set 2. Also, the package requires some modifications if effects of omis-
sion errors are to be estimated as in set 1.
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