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field is liable at times to get spoilt by. inopporlune rains’ and subsequent
sprouting.

4. Some extra vigour is s2en in the growth of lhe treated seed. The
vigour is most when the seed is treated cnce and declines with the number
of times the seed is re-treated.

5. Cerlain degree of drought resistance is induead by this ‘frestment;
thie elfect is more pronounced with seeds ireated 2 larger ’i_m:"nbar ot limes
and tends to increase with the number of limes: the gsed iz re-iraaled, -
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Accuracy of Estimates of Yislds of Indian Cotton
Forecasts with Special Heference to

the Madras Cotton Crop-
By PROFESSOR J, S. PONNIAH,
American College, Modura

Under the standing orders of the Government of India, the Director
General of Commercial Intelligence -and ' Statistics, Caleutta, issues for all
India forecasts for cotton at intervals of two menths—in August, ‘October,
December, February and April. The exact day and hour of the release of
the forecast is announced in a Press Note about one week in advance and
arrangements have been made for the publicstion .of the ‘information in
Calcutta and Bombay simuitanecusly-and then subsequently thrnugh-._’.:ut the
country in the guickest possible time. a

Area The forecast is prepared on the basis of the formula — Estimates
of yield = area x standard or normal outturn per acre geasonal or condition
factor. Though the acreage figures are considered o be accurate il may be
noted that reliable’data are lacking in the csze of permanently setlled areas,
lands held on privileged tenure and unsurveyed lracls, though staps are
being taken to make good the deficiencies. '

Btandard outtura Standard outturn per aces, the recond element, has
been defined as “the crop which pael experisncs hes shown to be the most
generally recurring crop in a series of years”. 1t iz therelore the “mode®
and not the average of a series of years' figurés which is an arithmetical
average or mean. It may be noted thal the present slandard oullurn figures
have not been worked out scieniifically after a proper clessification of soils
and a statistical analysis of the varicus faclers Ihat influence vields on a
series of years but are based more or less on empitical estimales prepared
by the Agricultural and Revenue Deparinients. of ‘he normal or average
yield per acre of land of average qualily under ihe fwo major heads of
irrigated and unirrigated land in each district. Crep-culling experiments
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are indeed ‘made every year both by the Agricultural and Revenue
Depattments for revising the standard yisld fiqure, but recent statistical ana-
lyses' have shown® that lhese data of crop-culting experiments are of
doubtful value as they are too few in number and are not carried out on
_nic:d_srp statistical lines.

Seasonal Factor The third elemant, known as the Sessonal Factor, is
the condition of the crop expressed as a peréentags of the “"normal " crop®.
Under the preseént system, the village accountant reports the condition
of the crop as so.many " annas’ of the rupee, the rupee or 16 annas bemg
taken to represent the normal crop in cerlain provinces while 12 annas is
taken to be the normal in certain other provinces, like Madras, This " anna
‘estimate’’ is then converted into a percentage estimate®. For example,
in Provinces like Madras where 12 snnes are taken to represent the narmal'
& nine anna crop would give a seasonal factor of 75; and a 14 anna crop
a seasonal factor of 116, The chief defect ol the "anna estimate” is the
unavoidable element of error due to perscnal bisg on the part ofthe primary
reporting agency.

Post-mortem Examination (which canunot be detected') of the
Cotton Forecasts -

The above réview of the methods of forecasting the yields of crops
shows that thera are elements of error in all the three factors forming the
basis of estimates, The Indian Ceniral Cotlion Committee has therefore
been subjecting the Cotton Forecasts of the Director General of Commercial
Intelligence and Stslistics to a post-morlem examination in order lo trace
the sources of error wilh a view to improve the accuracy cf {uture forecasts,
This is done on the basis of the two following formulae: —

1. A study of Forecasting of Cuttun E‘rnps in the T'unjab, I, J. A, 8. Vol, 1X,
Part I11, June 1941,

Z, Inthe 1. 5. A, the primary ugenr.:,r itself reports the condition of the
crop as a percentage ﬂf the "“normal”™. In England, the Crop Reporters are
ipstructed to relate their estimates of y:eid of the current crop to the *'esti
mated"” ordinary average of their district which is the average of the ten
previous years (Economie Journal, Vol, XXX,, p. 406)

3. “These estimates bring generally in the form of an integral number of
annas per rupee when they are first prepared are likely to be in excess of or
defect of the true value to the extent of half an snna owing to this cnuse alone,
The error may not be & serious one in the case of a nearly normal crop but fora
crop below normal, it will be large............" (Ibid,, p. 3.)

Tor a fuller discussion vide Guide to Current Cficinl Stotistics, Government
of India, Voalume I, p. 3,

4. Exzperience has shown that -{there is a definite positive bins wher: yields
are high, and n negative bias when yields are low. This ceuld be eliminoted
however by a statistical ¢xamination of the data from t'me fo time. It muy be
noted further that u uniform basis is necessory for the Annbo Estimate in ol the
provineces so that the estimates of one province can be compured with those of
another, For a fuller discussien, vide Ufficiu] Stutistics, Volume | (second
edition), p. 4. '
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(a) Actual crop=net exporls of cotton by all routes +mill consimption
+extra-factory ‘consumption +varialions in stocks (stocks at the end of the
season mminus stocks at the beginning of the season.)

(b) Actual crop=cotton pressed +loose cotton consumed in spinning
mills 4 net exports of loose cotton+ village or extra factory consumption of

loose cotton.

It may be pointed out at the outset that the two formulae for arriving at
the figures of actual crop are subject to certain limitations, ‘Complete
statistics of road-borne traffic in collon are not available, though such traffic
should be considerable particularly after the advent of ‘molor lorries.
Consumption of raw cotton in mills situated in the Indisn States is not
known accurately as the data relating to the same are collected on.a
voluntary basis instead of on a statutory basig as in the case of the mills in
British India and cannot therefore be relied upon as complete. The data
relating to stocks are admitted to be incomplete, beingbased upon voluntary
returns. Stocks of ginned unpressed cotton and kapasare omitted in the
calculation according to the second formula on the assumption that they
are negligible, an assumption that may not be true in all cases. The method
of making a constant allowance of 43 lakhs of bales for extra-factory con-
sumption for the whole of India on the basis of the enquiry conducted by
the Indian Central Cotton Committee in 1933—36 irrespective of the year
to year changes in demand is also open to objection. '

Even after making allowance for the defectsin the two formulas as
noted above, it is clear that the approzimate actual crop should be far
greater and anyhow not less then the forcasted crop, since the errors noted
above against the different items entering into the calculation of the actual
crop are on the side of deficiency and not on the side of excess.

The Post-mortem Data of the Madras Cotton Crop from 1936 to 1032

A study of the post-mortem data of the Madras cotton crop as published’
annually by the Indian Central Cotton Commitiee in its Statistical Leaflet
No. 5 (compiled and presented below in Table) would show that the
" approximate actual crop’ for all the years from 1936 to 1942 has heen
considerably hig“er than the “estimates of yield " as published in the
Final Forecast Reports of the Indian Cotton Crop.

It may be noted in this connection that the post-mortem data for Madras
have become somewhat complete only after 1938 when for the first time
statistics of imports by road of raw cotton from Hyderabad were collected
and included in the calculations of the "actual crop”. Thess additional
-data necessitate corrections to the original data shown in Tables [ and 11 of
the Reports of the Indien Central Cotton Committes on the accuracy of the
AllIndia Cotton Forecast. Columns 3 and 4 in our Table given below
contain a summary of the original data as arrived at by the Indian Central
Cotton Committee by the application of its two well-known formulse and we
have indicated within brackets the corrections we have made to the original
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~dala in the light of the additional data noted above. Columns 5 and 7
give the simple differences belween the “estimates” and the " actuals " as
arrived at'by the first and the second formulae respectively and columns
6 and B their percentages. Figures within brackels represent the corrections.

" An examinalion of the data shows that the “actual crop” according to
the second formula (column 4) is higher than that of the first formula
{column 3).batween 1938 and 1940 (the data of earlier years are not taken
into consideration for the reason stated above) but lower than that of the
first between 1941 and 1942. In fact, there has been this problem of “two
conilicting actuals™ in the case of the data of many cotton areas in India
and, so far, there does not appear to have been any effort made to explain
the causes for these conflicting actuals. As the method of arriving at the
average of these two actuals as the “probable aclual” is open to objection,
it is proposed to examine here the causes for these discrepancies as far as
Madras is concerned and then to indicate also the causes for underestimates
in Government forecssts.

The second item in the second formula—loose cotion consumed in
gpinning mills—may be considered gui'e accurate as the relevant statistics
are collected by an amendment to the Indian Cotton Cess Act of 1923,
With regard to the third item —net exports of loose cottor —it may be
noted that there is very little chance of exports of loose cotton by road, rail
or sea from any of the southern "districts for the simple reason that the cost
would be prohibitive., In fact, the Western Ghats, the Indian Ocean, and
the Bay of Bengal provide such natural frontiers® that there are no land
connections with any adjoining cotton areas as there are, for example, bet-
ween the Punjab and Sind or between Berar and Bombay. The only part
of the Madras Presidency from where exporis of loose cotton by road to
adjoining cotlon areas are possible is the Bellary area. At present complete
data of road-borne traffic are not available. It is possible that during years
of low prices there may be much export of loose cotton by road and the
absence of data on this point will therefore affect the data of “net exports”
of the first formula. If this conclusion should be correct, it explains satis-
factorily why the actual crop of the first formula shows a higher figure than
that of the second formula during the years 1938 to 1940. Similarly, in
years of higher prices and brisk local demand, much loose cotton might be
imported by road into the Madras Presidency from the adjeining cotton
areos and pressed here. As the pressing returns are statutory and therefore
very accurate, and as any error in the second formula is likely to arise only
from this first item — “colton pressed' = we may conclude that the main
source of discrepancy between the first and the second fcrmulae lies in the
data of import and exports by road of loose cotton.

gource of error in the Madras Forecasts

Having explained the probable reasons for the discrepancies between
the lwo actuzls as determined by the posi-morlem examination, we may now
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proceed to trace the source of error in the Government Forecasts of the
Madras Cotton Crop.

The Madras figurss of cotlon acreage are aaid lo be accurate. The
necessary corrections are also said 1o have been introduced lo some. extent’
tothe “anna eslimates” of the concilion {acter as reporied by the village
accountants. Hencs it is obvicus that the main sourcs of error in the Madrés
Catton Forecast should be with regard to “standard of normel oulturn” “per
acre. (Estimated yield, asis well kaown, is delermined by. the formula,
Yield =Acreage % standard yield per acre % condilion fscior)., This prima
facie conclusion is confirmed by lhe fact thet the same standard outturn of
250 lbs. lint per acre for irrigated cotton in lhe Madura areas given in 1930
ig repeated also for the year 1941—42 in spite ol the {actthat there has
been a large increase in acreage under Cambodia during the last decade
and that in certain parts there has also been the introduction of the higher-
vielding varieties of Co. 3 and Co. 4. Obvicusly the .crop-culting experi-
ments conducted by the Revenue and the Agricultural Departments for the
revision of the standard yield figure have nét been sstisfactory or their
results have been misleading owing to the obvious delects in the technique
adopted at present. The normal discrepancy bestween the estimates and
the actuals according to the first formula is about 15 per cent, and if this
is due to an underestimation of the standard yield figure only (the matter
requires further examination), there is & possibility of avoiding the error in
‘future forecasts. _

Discrepancies between Estimates nnd Actuals as vevealed by the post-mortem
examinations of the Madras Cotton Crop by the I C. C.C. as published in

the Statistical Lﬂnfiat Nao. 5 of the Committee (in 1000 bales of 400 lbs, lint)

Actunl crop * Differences between listimates
¥ 85 per i . and Actuals :
ore- . .
Years casted Simple _ Percantage
vields 1st Ind difference difference

Jformula formula As perlst As per2nd As per Ist As per 2nq
formula  formula formula formula

1 2 3 . 4 5 6 7 8
193 455 522 480 . -7 ~147 ~2 -5
1937 541 743 639 -202 -373 - Eg - 1g-§
1938 535 594 533 ~59 -110 - -1 —Dd=

: +(550) . (=15) ., (=28
1939 505 - 562 543 <57 -113 - 38 -75
1940 389 477 522 - 88 -229 -133 -342°

_ 1(463) . - (=74} (-189) .

1941 421 1 .453%53 ‘ {52299 -84 ~199 - 108 - 2546
| H(549) —68)- 161 . 5

1942 504 593 gii ..{ e in-rﬁ [312{13%- {-3201:!':{
(578)  T{642) [(=74) (14'7) (-138) (-273)

Figures within brackets indicate corrections made b i
_ . ie by us on the bosis
data noted by the [. G, C, C. as shown below: - ; s
* After tﬁki_ng fntn accountimports by-road of loose cotton from Hyderabad,
¥ Mte; t:fl:t_m’. into acconnt exports by-raad of lonse cotton from ijﬂerﬂbad
and variations in stocks of loose enttan hv mille and beage,



