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As regards uncultivated fields, the two investigators had agreed in the case of 189 out of 196 fields,
There was agrecment in 315 (or 94-3 per cent.) owt of 334 fields.  This may be contrasicd with the
agrecment in the case of only 106 (31-9 per cent.) out of 332 ficlds in the provious table, | Such
differences show the wide variation in the quality of field work done by different investigators.
The importance of providing statistical conuwrols like duplicated grids can be therefore casily
appreciated.

1 may now give a quantitative example. In the sample survey of crops the field statf is required
to estimate the proportion of land in each field which is under a particuiar crop.  These estimates
are made in terms of the {ndian coin anna, sixteen of which make up a rupce.  In other words, crop
estimates are made in units of 6} per cent.

Table 6 shows a comparison of results of such estimates of the proportion of land sown with
rice on the same group of 56,163 fields which were surveyed independently by two scis of inves-
tigators. The comparison between the two sets of records has been made with increasing latitude
of discrepancy. For example, it the two entries {estimates of the proportion of field under rice)
relating to the same field (made by the two different parties of investigators) agree within [ anna,
(or 6} per cent,), then the latitude of comparison is | anna, or 6} per cent, In the same way, il the
two entries agree within 4 annas, then the latitude of comparison is 25 per cent.; and if they agree
within 8 annas, the latitude is 50. per cent. Finally for 2 16-anna (or 100 per cent.} latitude of com-
parison two entries relating to the same field would be considered to be in agreement if both the
partics record the field to be under rice irrespective of the quantitative proportion. .

TasLe 7

Bihar Crop Survey, 1944, Bhadoi (monsoon) rice. Comparison of complete cnumeration by twe
' sets of investigators
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A glance at the summary Table 7 would show that if a 6} per cent. latitude of comparison is
permitted, then records relating to 11,506 {or 20-47 per cent.) of 56,193 fields were discrepant.
Increasing the latitude of comparison to 25 per cent., the number of discrepant fickds is only slightly
reduced 10 10,939, or 19-46 per cent,  Allowing a much higher margin of comparison of 50 per cent.
' the number of discrepant fields is again only very slightly reduced to 10,463, or 13:62 per cent.
Finally, allowing the maximum possible latitude of comparison—that is, considering merely whether
the field is recorded to have rice or not—it is seen that no fewer than 6,548 or 16-99 per cent. of
ficlds still show discrepant entries.  The latitude of comparison thus makes very little difference,
which shows that mistakes usually occur in the identification of the fields rather than in making
quantitative estimates of ** » "' (the proportion of land under a crop).

Comparison of ** duplicate’” grids. It has been already mentioned thas in the same survey of
crops the present practice is to have a certain proportion of grids cnumerated in duplicate by two
independent sets of investigators. This supplies a valuable chack on the quality of the feld survey.
The field investigators make an entry for each grid of the proportion {called ** p**} of the total land
included within each grid (namely, 2:25 acres in the Bengal crop survey of 1945-4€) which is
estimated to be under aman (winter) rice. Such estimates werc prepared wwice by independent
parties of field siaff so that for each grid there are two vaiues of ** p,” one estimated by party A
and the other by party B. The two scis of records can therefore be shown in the form of a two-way
t1able as in Table 8.
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TanLe 8
Bengul Crop Survey, 194336, Compurison of two iwlependent estimaies of o (proportion of wrid
wnder aMan rice) by two parlics of investigators
Halt=sample (8)
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Frequency constants: mean p{A) = 32-0 per cent., mean pid) = 51-9 per cent.
5.d. of A = 409 per cent., s.d. of 8 = 41-2 per cent., coetficient of coreelation = 0-739.

TanLe 8a
Summary iable of proportion of agreement with different latitudes of eomparison
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If the two sets of erop enumeration made by the two difTerent parties {4 and 2) were in complete
agreament. then the entries would occur only in the diagonal calls and the coetficient of correlation
between the two sets of records would be ~- L. This of course cannot happen in practice, as different
investigators would have ditferent ** personal equations *" of observation and estimation. -In the
table shown above it would be noticed that in 3.204 (oF 51-6 per cent.) out of 6,204 arids, the two
sets of records are in complete agreement, I agreement is defined to include 2 margin of variation
up 1o 10 per cent, on either side then 4,273 (or 68-¢ per cent) of all grids are in agreement. In the
same way about 83 per cent. of the grids would be in agreement if’ a latitude of comparison up to
30 per cent. is permitted. This is not uasatisfactory.

The agreement between two scts of records can also be expressed in the form of a coetficient of
correlation of —a-739. Owing to the cancellation of positive and negative errors the two mean
values p(A} = 52:0 per cent. and p(B) = S1'g per cent. are in entmely satisfzctory agreement.
Duplicated readings thus show two things—narmnely, (a) detailed agrecment, plot by pict or zrid by

1id. can never be attained in practice even when the field work is done with reasonable care:
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. TapLE 9
Bewgal Crop Survey, 194031, Yickl of jute (green pland) in Ibs. per aore
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aus \monsoon), and aman (winter) rice in different provinces of India. An account of the first
serics of experiments on jute in 1940 was given in a report submitted 1o the Indian Central Jute
Comimittee, which had financed the work. The report was printed by this Committee for officiat
use, but was not released 1o the public owing to war-time restrictions. Other reports on crop-
cuiting work were submitted by us in subscguent years, but the Govacnment restricted these-also
for official use. Although a good deal of material has been accumulated, it has not yet been
possible to publish 2 comprehensive account.* I am giving a few typical results in Table 10.

TabLE 10
Crop Survey. Percentage yicld rates based on sampie cuts of different sizes
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Tn this table the results have been cxpressed as percentages of the yield rate based on sample
cuts of the largest size used in different series of experiments. On the whele, the above table
indicates that the bias decreases as the size of the cut is increased from 9 sq. ft, 1o probably something
of the arder of 40 or 30 sq. ft.. 2nd becomes negligible with cuts of lurger size.

The results given in Table 10 all refer 1o sample cuts which were |acated in the feld with pegs
and rapes. Experiments were also made with rigid and semi-rigid framss made of wood or of
wood and iron 1 have no time here 10 discuss these results, beyond'stating that there was evidence
of over-estimation with small cuts in such cases zlso.

| may mention a¢ this stage that in the paper ** On Large-Scale Sample Surveys ' written at the end
of 942 I referred to the over-estimation arising from the use of sample cuts of small sizes, and
explicitly stated (Phil. Trans., Vol. 231(B), No. 584, p. 409): :

*“ Tt was found that there was persistent over-estimation in working with units of very smai!
size. Inthe case of field survey the obvicus explanation is that ihe investigator has a tendency
to include rather than to exclude plants or land which stand near the boundary iine or perimerer
of the grid. This boundary etfect naturally becomes less and less important as the size of the

A fe\a: observations have been made in Sankhyd, Vol. 7, part 3, April 1946, PP, 269-80.




