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CAUSES OF SEASONAL SwiNos

Etymologically, the word season mcans “time of sowing™ or “secd-time", which
puints to the intimate influence of the scason on agriculture.  In a country like Indin in which
the national income and jts distribution are so closely bound up with agriculture, the influenco
of the scason on economic life must be profound. The building industry is another industry,
which is considerably affected by seasons. But it is not of such a great importance in India
that its seasonal fluctuation wil] givo rise to a corresy fluet in the
activity of the country as a whole, as in somo other parts of the world. In some spheres
not connccted with economiiea, the scasonal factor is however pronounced, e.g. prevalence
of malaria, diarrheea, cholera, plaguo ete. Thus, seasonal factors are of importance not
only in statistics handled by economists but also in those handled by sociologists, biologists
doctors, public health workers ete. In the present paper, however, we shall confine ourselves
only to economic data.

COMMENCEMENT AXD RETREAT OF THE MONSOON

The most important scasonal factor in India 80 far as agricullure is concerned is
the monsoon. Its onset in different parta of India is guite ircegular as shown in Appendix 1.
Thus on the Malabar coast, the monsoon ret in as early as May 10 in 1918 and as late ns June
13 in 1915. In Bombay the corresponding dates were May 24 in 1918, and June 25 in 1005,
In Bengal they were the 2nd week of May in 1928 and the end of 2nd week of Juno in 1020
and 1934, These dates were derived from meteorological considerations but they may be
checked up with the help of the statistics of rainfall, by first computing, say, a five.day moving
average and thus finding out the time when rainfall definitely begina to increase. Wo may
define the middle of that period as the timo of onset of the monsoon. Similarly the timo
of retreat may be found by tho same process, when rainfall definitely wanes. Such dates
will also be found to vary from year to year. The distribution of rain-fall is equally irregular.
This will be apparent from a study of the chart relating to monsoon rainfall published in the
Estimates of Area and Yield of Principal Crops in India.

OTHER JRREGULARITIES
The Christmas falls on the same dato yenr after yenr. Not so tho Enster, nor the
Pujah. The Id caleulated according to tho lunar month fulls in different months in
different years. The consequent disturbance to cconomic activity must therefore bo naturally
irregular.  Books are closed on different dates, following the calendar year, finnncial year,
Bengali yenr, Sambat year and 2o on. For this renson also the swings cannot bo strictly
rocurrent.
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DarriceLTiEg oF IXDIAN SEANOXALY

‘Thua in hidia we are faced with the curivus situation that although svnsonnl factors
are certainly of profound effect on cconomic life, their behaviour in irregular. 1t is becauso
of this reason probably that no systematic attenipt has been muile %o far to study seasonal
fluctuntions.  But we shonld remember that in the absenee of any accurate notion ahout
weasonal fuctom, onr conclusions derived from month-to-month changes must necensarily bo
faulty. For, we are not in a position to any to what extent the observed change ia inherent
in the monthly figurea themselves, and to what extent that change is significant,”ealling for
apecinl scruliny and examination. Thus there ix always a risk of confuxing a purcly seasonal
improvement with a genuine upward phase of the trade cycle. It in for this reason that a
nyxtemalic compntation of seasonal factors of different ceonontic series in of great importance.

Previovs Wonkers

Tho pioncer workers in this fied wero Mexsrs, Beaju Mohan Chatterji and Gopal
Chandra Ray, who computed seasonal factors for (a) note circulntion in India, (8) pereentago
af gold rescrve to noto circulntion (c) price of 3}%, Government of India rupee paper and
(d) Caleutta Index No. of wholesale prices in the Indian Economixt (duted July 29, 1935,
Auguxt 12, 1935, September 23, 1933, and June 15, 1936, respectively).  They wero
conecrned mainly with a study of cycles, and did not naturally consider the appropria-
tencss of their technigno of computation of the acaxonal factors in detail.  The next worker
was Prof. S. . Bose who ealculated the seaxonul indives for the various components of his
“Index of Business Activ in the Indian Journal of Economics, (Vol. I8, 1037.38). Some
of tho serica studied by him wero very short, only of 3-4 years' duration, He thereforo did
not think it worth whilo to devote much attention to the prineiples underlying the method
actually followed by him in preference to the other methols available, for the results wero
necemaarily very rough, The next worker was Mr. J. Guha Thakuria whose "Index of
Business Activity” fiit appearcd in Capital (dated March 17, 1938). But the method
adopted by him has not been explnined in full,

STABILITY 1IN NgAXONALS
Various methods of computing acasonal factors have been tried out in other countrics,
Tt will be uscful to give a brief acconnt of these methods and to discuss how far they are
applicable to Indian data. By definition, seasonal fuctors, unlike other fuctors in timo scries
vuch aa cyelic and irregulur items, have a periodicity of one year exactly. Wo may also
poatulate that thero in a substantinl conformity with a seasonnl pattern year after year, for
it ia this which we are out to discover.*

ELpusatioy or DistUreixg Factons

If these two axsumptions are valil, the obvious conme is to have a twelve-monthly
moving average, which will obliterate, or at any rate conxidvrably damp dawn, the seasonal
factors. Tho question now s, what further icregularities aro likely to ercep in during thi
process, In the first place, if tho trend is not lincar, tho moving averago cannot give the
trend exactly, the concavity or convexity of a non-linear trend being necesinrily reduced.
In the second place, cycles have generally a periodicity greater than one year and thereforo

*This sxsumption is not syrveed to by the protagumints of varying ssonubs, whow caso will be
sxnmined in 8 Inter sectian of this paper,
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xome of the eyelic influences murt persiat in the twelve-monthly moving average.  In the
third place, the jrregular items may not mutunlly cancel themaelves, Tn the fourth place,
the process of moving average inevitably involves two technical diffieultica (@) omission
of Kive or six® itema at the Leginning and at the ewd of weriea; (b) distortion a few montha
uhend of und subscquent to a sharp rise or decline.  So far as the second  technical dificulty
in concerned, the only solution scems to be to break up the series into different componenta
at points of such patent dixcontinuity and compute scasonnl fuctors for each of such component
periods separately. ‘This is also necessary if the assumption about substantial conformity
with a standard seasonal pattern is valid. As regards tho fimt technicsl diffienlty, one sofu-
tion is to use a freo hand curve, a3 practised by tho Federal Reserve Board! With re-
pand to tho threo difficultics involved in choosing one yenr as tho peried of moving averago
it i3 evident that this process must damp down tho eyclic and irregular items to a consi-
lerable extent.  The deviations measured from the moving average must therefure throw
the sensonal fuctor into high relicf,

DEviaTIoNS FroM THE TWELVE-MONTHLY MoviNa AvERAGE

The question now arises whether the arithmetic difference or the propartionate
difference brtween the actunl observation and the corresponding moving avernge valuo ix
ta be taken. In other words, which is the better hypothesiv, A{Actual)=T(Trend)+S(Scaionnl
+C(Cycle) +I(Teregular) or A=TXCXSXI? Tho logicn] course in the case or an ordinary
time series would point to the Iatter, which is Lorne. out nlo by practical experience.
Thus the actual computation of tho seasonal index i3 carried onin the following way.
For each month, the actual data are expressed as | tages of the correaponding moving
nverage values. Thus we get a set of percentages for January, another sct for February and
xo on. FEach figare in any one set is affected in full by the seasonal factor for that month
and in part by («) eursilinear trend (if any);  (U) eyelic factors ; and (¢) irregular clements,
"The sccond and the third would vanish if averaging i3 done for a fairly Jong siries of years.
But in that case there ia a rixk that the scasonal pattern itself may have been somewhat altered
in the mean time. For, as explained above, we ought to break up the given serics into a
number of sub-serics in such n manner that thero are no irregularitics or abnormalities to
uffect the seasonal Huctuntions during such component periods. Thus we have to balance
the ndvantages duo to the length of o series ngainst the risks of alterations in the seasonnl
pattern ond then choose the proper period for determining thoe scaxonal factors.  In any case,
the difficulty with regard to curvilinear trend remaing.  This can however bo minimised
by a simple expedient in many cases.  1f instend of working with the data just ns they are,
we work with their respective logarithms, then equal proportional inerenses and not equal
ubsolute increases will be treated as identieal with the result that a fairly complex rela-
tionship ean be linearly represented without serious error.

Testixe of Tuesk DEVIATIONR

‘The problem now is to examine the several pereentage deviations {or logarithmic
ifferences) for any one month, say January. Tho routine procedure is to plot them on
1 ratio chart for the series of years and then sco whether they exhibit any definito trend or not.

Acconling as whethor or nol a sccomd moving averugo of two itemx each in computed in onler
10 “eentro™ jt, ax it in called.

*43co0 Federal Reaerva Bullctin, Deeember, 1036,
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If the moving avernge micthod has been suceensful, there shoubd be no treml, provided of
course our axsmplion about a fixel seasonal pattern in valid.  But if there appenms to be
a trend and that of a similar charncter for all the twelve months,—then obviously the trend
has not been fully climinated.  But this rarely bappena if the seriex hax been  properly
broken up into components.  In any case, thin procedure is necesary in order to satisfy
ourscives that we have been able to get at the senxonnl fuctuations.

“PoxiTIONAL” 0R “MODIFIEL™ AVERAQE

It shoutd however be remambered thut no satisticn] ingemity enn mnke un averago
representative, if there is no well-marked central tendency. It shoald also be remembered
that these percentage devintions show not only scasonal fluctuntiona but also other types
of changra in tho serivs in varying degroes, 1t follows therefore 1hnt some “emd™ items v
not, strictly speaking, belong to the serics,  The median ix naturally suggested.  But if the
sumber of years is not sufliciently long, the procedure of “Jositionnl” or “modified” averagen
has to be adopted.  Thus we shoukl throw the set of figures for cach month in the form of an
array and then decide on the central group which rhows the grentest coneentration. 1t is
true that this involves a subjective vlement, but thix may be obvinted if we decide on a rule,
about neglreting all items the devintions of which from the mean excved, say, 15 timea the
sandard deviation.  This ulso is not free from diflicultics.  For instance, it may very well
bo that for January two items on each wide have to be left out, whereas fur February three
items at one end and two on the oflier have to be ignored.  In other words, the averages
for different montha may be bused on differing number of central ilems.  This is prima facic
undexirable, but if we remember that all fuctors of heterogencity were not entirely climinated
by the previous procesa of moving average, we ennnot aveid sich modificd means based on
a varying number of lems.  After the twelve averages for the tweive months are derived
in this way, they are furthier adjusted in order that their totul may be 1300,

Omier Mernops yor Demivixa the TReND

It hus been suggested above that we rhould use a twelve-montly moving average
properly centered,~—ondinary in tho case of a lincar trend and logarithmic in the case of n
curvilinear trend. Somo statisticians nse more complex moving averages giving greater
weight to central than to end items.  Some use mathematical trends derived from a priori
considerations.  Others again use a free hand curve for smoothing.  These are all subjective
methods, and do not in most cnzex furnish any better basis than the method of moving average.

Tue “Lixg RetaTive” Metion

One method of deriving seasonals docs not invelve the determination of the trend
in the fimt instance, viz. the method of link relatives. In this method the figure for cach
month is expreased as a pereentage of that for the previous month. It ix these “link relativea™,
which are utilised in deriving scasonnls. This haa certnin obvivus advantages. In the
first place, thers iu only ono link relutive less than the original data, whereas in tho easo of
deviationa from the centered twelve-monthly moving average, six jtems aro not available at
ench end. This is an important consideration eapecially in a short zerics. In the secoml
place, it hae been argued that month.to-month variations sliould give ns a better idea with
regard to tho seasonal factora than devintions from the moving average. For a0 far a3 trend
and cycle are concerned, the division of ono month's figure by tho next month's figuro will

1 their infl ton iderablo extent, theowing tho seasonal clement into high
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relief.  The random items oceur irregularly and their influcnce will be eliminated during the
process of averaging of tho serica of figures for each individual mouth, ‘The avernge in this
case alto has to be a “positional” or “moilificd” one.  Similarly a finn} adjustment is ealted
for. For it is found that when theso link relstives are forged into n ehnin, that is to say
when theso 12 avernge link-relatives for Junuary to December are multiplied together,
their continned  product ianot unity.  An adjustment has therefore to be made in order to
achivve this, otherwixe n trend clement ia sureeptitionsly introduced,

On4ECTs OF FINDING OUT SEANONALS

There are roughly two objeets in deriving seasonals in economic datn. I the fimt
place wo may wish ta make the figures for several montha comparuble, ko as to Lo in & posi-
tion to cxlimate to what extent the obseryed incrense or decrense for any one month is to
Lo regarded a3 normal for that particulnr month of the yenr and to what extent that change
is to be regarded as significaat. In other words, our purpose i4 to find a convenient mensure
of the scasonul awing. In the sccond place, wo may not require any such mensure,  Our
object may be simply to climinato tho sensonal swings and handle only such adjusted data
nnd not the original data.

DeFects of Lixk RecaTive Metiov

I( the above view in correct, it follows that we should regand xensonal factors as
departores from normal valuea in cither casc. It i hero that the greatest weakness of the
link relntive methed lics.  For the Losis in this caxc is month-to.month variation and not
the deviation from a moving average. In tho second place, the argument that the projpor-
tional ratio between the figires for consccutive months gives ns a good measure of sensonal
swing ia open to question.  Mr. Allyn Young examined this point when he considered chuin
index numbers in relation to fixed base index numbers and prefeered the latter®. In the
third place, the calculation is laborious. In fourth place, it is found in many cases that
1his methed yields results substantially similae to the other methods previousty discussed.
But these disadvantages have to be sct off against the advantages previously mentioned.
To sum uyp, this method is generally utilised when (a) the serics is short, o (b) tho figures for
several months are subject to abnormal influences.  An instance in point is Unemployment.
Statisties conxidered in London and Cambridge Special Memorundum No, 36, for they were
subject to many “non-scasonnl” influcnces such as trade disputes, legixlative. changes, and
could not be manipulated by the moving average method.

Cnaxa1Na SEAsoNALS

To revert to the objectivo of deriving acasonals once more, the two purposcs require
further examination. What do we mean by “normal™ ecasonal swing 1 Is it “normal™
for that particular month for all years or is it “normal™ for that particular month for that
particular year 7 Tho discerning reader will notico that we aro now entering upon the
debatablo ground of changing acasonnls, That scnsonal factors do chango is adinitted on
all hands. Tt ia equally truo that such change need not necexsarily bo sudden,  Thus there
may be changea in India’s foreign trade scasonals duo to tho separation of Burma or duo
to tho inereasing importance of groundnutin the export trade. The fist chanwe is abrupt

——————

*Rintz, 1L L. : Hand book of Muthemutical Stutistica (1924) p. 134
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but the second Is geadual.  Thus in tho latter caxo the division of a scrics into a number of
components will not bo Eq, q as well an | Ny, there ia an in-
timato conncction between a “stntexman® and a *‘statisticinn™,—particularly an economic
tatixticinn. It is no wonder thereforo that an cconomic sintixtician trien to follow the
policy of divide and rule, But in politics as well ax in statintics, this policy is not uniformly ,
mecerful, expecinlly for long periods,

ful E Tawion)l

Cnaxak tx PATTERN

Neasonals may change only in theic amplitudes or in their pattern itself. In the
Intter came, by definition, tho change must necexsarily bo gradunl. A commensenso procedurs
has been suggeated in tho Special Memorandum previously referred to,  Thus we are asked
to find out tho scasonal factors, say, for the first cleven years anil apply those factora to tho
data for the central or tho sixth year. Next, wo are to find the seasonal factors for the
next eleven yenrs, i.c. from the second to the twellth year, and apply the results to the seventh
yeur's dota and 80 on,  If our hypothesis about the gradunl nature of tho chango is valid,
we may project the eleven-yearly moving avernges backwards and forwanls and then find
reasonnls for the irst five and lnst fivo years alvo,

CHANGE 1IN AMPLITUDE

In the short period, there may be no change in pattern.  There may be change only
in the respective amplitwdes.  The seasonal swings in a year of bountiful harvest are generally
more pronounced than in a year of deficient rainfall.  But the- general character wifl not
thereby be affected unlesa there has been irregularity in the onsct anik retreat of the monsoon
or any other similar disturbing cause. The method suggested by Mr. Simon Kuznets in bis
Seasonal Variations in Industry and Trade (1933) is to compare the sensonals for January
to December derived for a group of ycars with the ponding monthly ) go de.
viations from the moving average, year by year, and find out the reapective correlation
cocfficients.  If such cocficients for the several vears are high, there is a reasonable chanco
that the reasonal pattern has been successfully annlysed®.  On tho other hand, in this view
of the matter, we tacitly assume that the amplitudes for the several years are not the same,
They must therefore be ruitably adjusted.

Logicar Dirrtcurty

‘There in one serious difliculty, whoso nature will be apparent from the following
example.  Suppose the scasonnl factor for December is 80 and that for January 110.  Supposo
also that the correction factor for amplitude for the first year is 80 and that for the next is
130, Thus the adjusted scasonnl factors for two consecutive months, Deeember and January,
aro 80X 80100 or 64 and 110x130<-110 or 143. If theso wmeasures are applied to the
actual data for Deeember and January, o scrious di inuity is at once introduced. This
question has not eacaped tho attention of cconomic statisticians such as WALD and ZAxcoFy,
au detailed in Econometrica Vol. 5, No. 8, July, 1937, by Homrst MesDERNAUSEN, whaso
comments on the several methoda are given below :

*Tho yenru for which (e relative corrolation cocflicionts ara low aro “‘abiionnal yoars™. 1t is gonecally
ween 1hat tho figurcs for thoso years have ta bo keft out In computing the *positional” or “mulified”* aversge.
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“euriiesnit seems that the methods ... represent no real progress in tho ficld of

climinating changi 1 (p. 233). Zavcorr's working hypothescs scem
somewhat mioro realistic than those of \WaALD, but the procedure remains mechanical, and
causal fuctors are only mentioned by the way, s0 that the real meaning of the reasonal and
causal component finally eeparated is rather obscure {p. 254).., "

MeTnop Fowrowep
From the above discussion the following broad conclusions may be deawn for applica-
tion to Indiun data :—

(1) for stable acasonals, the logarthmic nioving averago is the most appropriate
method :

(2) unless the series is sufliciently long, g lly cb

Lo compuled ;

ing scasonaly ghould not

(3) the link relative method should be applicd only in the last resort, when thero
are o large number of discontinuities in the serica ;

(4) different amplitudo ration for different years should be computed only when there
aro logical reasons to do s0.

PROCEDURE FOR COMPUTATION OF STADLE SEASONALS

In the Special Memorandum previously cited, the proceduro for computation of
logarthmic seasonals is made clear by an actual example. A simple algebmic proof of the
method is given in Appendi 1t will be scen that the method consists in finding out the
arithmetic average of the devintions for a number of yenrs from the twelve-montbly logari-
thmie moving average, and is therefore valid, (a) if the logarithmic trend is substantinlly
linear and (b) the seaxonnls do not change during the peried chosen for study.

Terion CovERED

In the Accounts Relating to the Inland (Rail and River-borne) Trade of India monthly
data are available for intand trudo figures relating to a number of commoditics from 1933-34
onwards, They are all compiled on a uniform plan. The effeet of the Depression had been
nearly over by the end of 1932, Tho shadow of the European war woa not definitely cast
Leforo the varly months of 1939, Thus the period from April 1933 to March 1939 may be
regarded as onc of knbstantinl stability. It is truo that thero was a mild boom about 1937
but this was followed by a reccusion. Thus tho phascs of tho cyclo were nearly complcu:d
and there is no a priori reason to suppose that thero was any sbropt change cither in tho ampli-
tudo or in the pattern of the scasonal factor. The only difficulty is that wo get data for only
rix years and wo may not be quilo certain that the random and eyclic clements hn.\-o been
entirely climinated by the proceas of averaging when it extends to such a short period. It
in for this reason that the resulta obtained were carefully examined in tho light of the duta
themselves in each case. It was found that the seasonnl factor finally computed was in sub-
stantial conformity with the pattern for each year, thus making it clear that the standand
scasonal factor bad in fact been determined,
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‘STABLE SEASONALY ¥OR INLAND TRADE Data
Tho following commoditics were studied and the relative fixed scasonsl factors were
found out na detailed in Appendix I :—

(1) Cotton Picce Goods : Foreign, in bales

(2) Cotton Picco Goods : Indian, in bales

(3) Grain, Pulso and Flour : Rice, in the husk
(4) Grain, Pulse and Flour ; Wheat

(5) Jute, raw : looso

(6) Jute raw : pucca bales®

(7) Oil Seeds : Groundnuts

(8) il Sceds : Linsecd

(9) Salt
(10) Sugar
{11) Sugar : Gur, Rab, molnsses, Jaggery ele.
(12) Tea

Fixascus Data

8o far aa financial serica wero concerned, some of the most important bad been studicd
by Measrs, Braja Mohan Chatterji and Gopal Chandra Ray, as stated in an earlier section
of this paper. They utilised the link relative methed, which should, as explained above,
bo used when the serics is 80 discontinuous that the other methods are found to fail. The
trends assumed by them were simple straight lines and not logarithmic straight linca, Their
closing dates were December, 1034 in every case.  For these and other reasons, it was thought
advisable to study their first scrics, viz., notea in cireulation once again on the same plan s
for inland trade data, the results being shown in Appendix 1I1(13). For facility of com-
parison the results previously obtained by Messrs. Chatterji and Ray are also quoted. Tho
ecries studicd is tho snne in cither ease, viz. curreney notes in circulation in India and Burma.
The only difficulty ia that since April, 1033, tho average of Friday figurces is shown excluding
tho notes held with tho Banking Department of the Rescrve Bank of India. Thus the
figures subsequent to April, 1935 are not comparable with thoso for the earlier period. This
has no doubt affected the trend, but has not, it is Lelieved seriously influenced the scasonal
factor.

*Moat of tho raw juto bovght and aold in the inland trade of India ia in the form of kutcha or half-
presied balos, and not of pucca or full-presscd bales of 400 Jis net ench. A reference was thereforo mado
to the Dircctor General of Commeecinl Intelligence and Statistics who in his letter No, 7683.Q dated the
2nd June, 104), addresacd 1o the Hony, Scerctary, Indian Statistical Instituto kindly replied as follows :
“Certain reporting authoritice actually record figures of kufcha balos or haif-preesed juto under jule, mw :
pueea Loles, instead of under juto, vew : loose, in tho returns fumished Lo this Department.  Neccamary
imtructions havo alrcady beon fiorued 16 the registoring oulhoritics concemed to avoid such misclassitica-
tion in future. X am Ihankful to you for bringing Lhis maller 10 my nolico.™
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SumMARY oF Resouts
Tho results arcived at in Appendix IUI aro shown in & summary form in Table No.
below :—

TabLe 1. SuMMARY o STABLE SEASONALS FrOM 1933.34 70 1038-39

Pank Trough
Serial
No. in Setios Corros Corres- | Rani
. . g0
App. 111 Months | ponding [ Months | punding of
Seasonal Heasonal | Srasonal
Foctory Factom | Factors
m (2) &) ) 15) ) WN=( )
Oct 1002 Feb. 8488 651
I [Cotton pieco goods : foroign in. bales { ‘ !
April 120:30 Juno 78-76 41:63
. Oct. 133-01 Feb. 62-21 41-40
2 Cotton picce gooils : Indian in bales
April 10525 June 768-40 2479
. March 133:13 July 60-20 7393
3 Grain, pulse and flour 1 rice in tha huk
Aug. 13521 Nov. 0900 85:31
May 20102 Feb, 60-35 H1-57
4 Grain, pulse and flour : wheat
| Nov. 23302 July 2745 207-57
] ute, raw, looso
Oct. 10014 July 4059 14063
a Jute, raw, pucea bales {
Jan, 319-55 Sept. - 21811
7 Oil vecds : groundnuls
May 223:33 Nov, 8104 19101
8 (Oilscods : linaned 5
May 1388t Avg. 6306 315
9 [Sale
Morch 140-61 July 7075 G0 36
10 Sugar
Sopt. 9102 | Nov 7105 19-01
n Sugar 1 Gur Rub, molansen, Jaggery eto, | Jan 193-88 Aug. 38-63 15523
12 Tea Oct. 170:31 March 27-60 112:65
3 Notea in Circulation March 103-62 Auvg. 0540 816

If wo leavo out notea in circulation and confino ourselves to inland irade data only

it will appear from the abovo tablo that the threo greatest ranges of scasonal fluctuation aro
ded respectively by g d (No. 7), loose juto (No. 6) and linsced (No. 8); that

tho threc lowest respectively by Indian Cotton picce goods (No. 2), foreign cotton picco goods
(No. 1) and sugar (No. 10), thus revealing tho great dilferenco in agricultural and manufac-
turing industrics. It is curious that tho seasonal rango for rico in tho husk is not very high,
being nearly equal to that for salt, for which thero is naturally moro orderly marketing. The
reason for this paradox probably lics in the fact that paddy i» generally stored by cultivators
immediately after harvest, partly to bo cleaned week by week for consumption at home,
and partly for sale from month to month at o fairly steady rato in order to mect tho cash
expenses of the cultivators such aa payment of debt-and intercet charges and purchases of
neceasarics like sult, keroseno oil ete. Tho rico mills in their turn alio buy at a steady rate
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to mect tho uniform consumption needs.  They do not think it necessary to hold any consi-
derable stock as tho juto mills. Tho apecinl factors operating in the case of the different
serics are noled below,

Cotrox Piece Goovs : ForeiaN AND Ixpiax 1¥ Bates

It will be scen from Appendix 111 (1) and (2) that the scasonal index beging to rive
markedly from September onwarde, reaching & maximum about October, a definite decline
selling in by January. A sccond peak period i noticeablo about March/April, this latter
increase being workedd off by June.  The causcs of theso two peaks aro however not the same.
The former is duo to tho customary Pujah sales, whereas the latter is due to the closing of the
financial year and to any powsible change in the rato of duty which may be prescribed in the
budget with effect from the beginning of the financial year.

GralN, PrLsE aAND FLOur : Rice 1v miE Husk
Tho relative scasonal factors aro to be found in Appendix 111(3). Trade becomes brisk
immedintely after tho harvest of the winter rico from January onwards. A sccond spurt
is recorded in August/September due to the Autumn rico coming into the market.

GRraIN, PuLse aND FLOUR : WitkaT
Tt is well known that wheat is 8 rubi erop which is barvested during March to May.
Accordingly the scasonal factor records a peak in May, as shown in Appendix 111 (4).

JuTe, Raw : Loose aAxp Pucca BaLes
Jute is harvested in August/Scptember and the scasonal peak s attained in October
November.  Even the carliest crop is not availablo beforo Auguat. Thus July recorda the
least trade.

Otseens : GROUNDNUTS
This erop is hareested about November and naturally the trado records the scasonal
rise from December onwards.  Unliko rice and wheat, it i3 & “nioncy* crop, which accounts
for the very conziderablo ecasonal rango.

Orseens : LiNsEED

Linsced is also 2 rabi crop and the scasonal pattern is thercfore substantially zimilar
1o that for wheat. Only as it is a non-food crop, its scasonal fluctuation is somewhat moro
pronounced.

Sanr

Of the total trade in this commodity, nbout onc.sixth is in foreign and five-sixths
in indigenous salt. A small proportion of tho home production is derived from mines, chiefly
from the Salt Rango of tho Punjab. Tho remninder is obtained cither from direct evapora-
tion of sea-water or from sub-soil and lake brine. It is therefore clear that although ealt
isa factured dity, its production and trade must bo influcnced by tho scason.
Tho penk month is May, tho hotteat month of the year beforo the ectting in of tho south-weat
monsoon. The small drop in Fcbruary is probably duo to the winter monsoon giving rain
10 tho Coromandal conat, which is one of the most important arcas of production.

(1)



THE SEASONAL FACTOR IN INDIAN TRADE, INDUSTRY AND FINANCE

SUGAR @ MANUFACTURED
It iy well known that the Indiun sugnr season extends from November to October,
but the manufacturing scason comes to a close by May. Thiy is clearly borne out by the
xeasonal factors given in Appendix L (10).

SuGAR Rub: Gur, , MoLasses, Juggery £TC.

Here the seasonnl factor beging to rise from December onwards, which is quite in
keeping with the conventional scason, viz. from January to December. The consid erable
seasonal swing is the resnlt of lnck of orderly marketing.

TEA

The preduction of tea in Northern Indin beging from May, the auction sales in Caleutta
atarting from June. Thero is no such definito plucking or manufacturing scason for tea in
Southern India but its output is comparatively small and thereforo does not affeet the sea-
sonal pattern,  Thix is borno out by tho scasonal indices detailed in Appendix 11 (12).

ARIIVAL OF Raw JUTE INTO CALLUTTA

We have so long been considering stable seasonals,  But this method cannot be applied
in the case of the data for the arrival of raw jute into Calculta, a Jong serics for which is avai-
lable in the Annual Reporta of the Indian Jute Mills Association. In the first place, the
financial year April to March used in conncction with inland teade and financinl data discusserd
ro far i3 clearly inappropriato in this case ; the agricultural year July to June should obviously
be used.  In the sccond place, the period from 1919-2) onwards was affeeted in turn by a
number of factors, e.g. (a) change in world demand ; (b) unstable exchange rate ; {¢) cconomic
depression ; (d) restriction in cultivation ; (e) regulation of the output of jute manufactures ;
(f) measures for increasing the power of the cultivator to hold the crop, and 20 on. As a
matter of fuct, we get somewhat discordant résnlts even for recent years, when sonie of these
disturbing fuctors wero not at work. For instance, in the Report on the Marketing and Trans.
port of Jute in India 1040, p. 155, tho peak month for the arrival of jute in Calcutta is shown
to bo October, and the busy scason as extending from September to Decersber.  The method
adopted thero is to compare the arrivals during the several months as pereentages of the
total arrivids during the agricultural years (July to Junc) from 1934-35 to 1938.39. This
proceduro makes allowance for tho trend, for all the monthly figures from July to June during
any agricultural year are expressed as pereentages of the same annual figure.  But no ad-
justment is made for cyclic and irrcgular fuctor. Besides, thero is an inherent assumption
that the figures for any scason remain steady from July to Juno and then move par saltwn
during the next season.  In any caso, if we consider tho inland trade data for raw jute both
Toose and in the form of pucca bales, we arrive at the fixed scasonals from 1033-34 to 1938.39
as given in Appendix HI (5) and (6). It will be scen that tho peak month for looss jute is
November and that for jute in pucca bales ia October.  If, however, we turn our attention
to earlicr ycars, tho results becomo still more confusing. It was thereforo found y
to break the whole serics up into two components, the first period of fuirly high prices from
191920 to 1925.26 and the sccond of generally Jow prices from 1926.27 to 1936.37. So
fur as the first period is concerned, the scasonal index was found to be fuirly steady throughout,
as shown in Appendix IV (1).  This was however found not to be the case during the sccond
period, the data and the scasonals for which are given in Appendix 1V (2). A further examina-
tion wns therefore necessary. It was found that the correlati flicient b the

01
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standnrd weasonals obtained for the entire period and tho monthly deviations from the moving
averago year by year (colamn 1), Appendix 1V, Part 11, was pretty high, ranging from 72,
in 103132, tho year of the depeest depression, to 1.00 in 102820, the year just beforo the out-
renk of the cconomic criviv. The ordinnry texts of wignificance are no doubt invalid in &
case like the present one, for the itemn in question are not random in accordance with tho
theory of probability. But it is nevertheless true that tho high corrclation cocflicients ob-
tained puint to substantial conformity with the atandard seasonal pattern. 1t follows there-
fore, that the chango in scasonals, which muat be presumed from the above factors was
not in tho pattern, but in the amplitude of the srasonal factor. Thun this was a fit case
for computing variable amplitude ratios; Kuznct's method of varinble seasonals is clenrly
applicable here.  Aa the micthod fa not very well known, it is explnined symbolically in
Appendix V. The results obtained aro given in page 63 in Table No, 2 below,

VARIABLE SEASONALS FOR Raw JUTE ARRIVAL

Tt will be seen that during the second period of generally low prices viz. from 1026.27
to 19:36-37 the reasonnla were on an average more subdued than in the fint period of uually
high pricea viz. for 1019-20 to 1926-26, the corresponding ranges between peak and trough
being 145.8 and 198.04 respectively, Even if we consider separately tho variable 1
for individuna) years, we find that tho range between the peak and trough wax always below
108.64 except during 1926.27, when jt was 207.04. At the same time thers is considerable
variation in the ranges during different ycars, the Jowest range being recorded in 1932.3.
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APPENDIX 1

Dates or CoMMENCEMENT OF Moxsoox 1x BENoar

1917 s, Woek of June 1920 5th June

1918 2Tth May 1930 1st, June

1919 ath Juno 1931 2lst Juno

1820 End of 2nd week of Juno 1032 8ih June

1021 26th May 1533 22nd May

1922 Last week of May 1034 End of 2nd weck of June
1023 2nd woek of Juno 1933 st woek of June

104 2nd weok of June 1036 27th May

wes Laat week of Moy 1937 25th May-

wes Last woek of May 1938 Last weck of May

1927 Mt week of Juno 1030 Temporary advanco 5th Juno ; final onsct

middlo of aecond wovlt of June

1028 2nd weck of Moy 1040 #th Juno.
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APPENDIX I
DATE oF CoumExcEMEXT OF MooxsoN 1X MALABAR CoasT AND Boxsav

[(Part )

| Malaber Connt Dombay Mulabar Caast Bombay
Yenr | Year
ey June May June May Juno May [ Juse
m &) 6 [0 [0 m o] O] ) ®
1888 - i —_ 1 1000 _ 1 — 3(8)
1880 30 - - spee | 010 - 1 — N
1690 2 - - 1 1011 - 4 - I
1012 - ) - 16
1801 - 1 - 20
1913 20(1) 21 - )
1802 22 — - s
1914 - 3 - 1
1003 | 224 - ” -
1915 - I - 17
1804 - 3 - )
1916 20 - —- 1
1895 - 1 - n
1017 20 - - ‘.
1890 - 4 - H 1018 10 - 3 -
1897 - ‘ — ) 1010 2 - — ]
1898 - 2 — 8 1920 - H — 1
3d
1699 [ 241 |Permanemt) — [ 1021 - n — 0
1800 - 8p* - 2 1022 | 304 - - 1
1023 - 10} - 12
1901 - 3 — )
1024 3l 1 - 12
1002 - ] - 10
1025 28 — 28 -
1003 - 9} — 12
1920 - ¢ - 10
1004 ) - - [}
1027 | 2798 - - n
1905 - 1 - 28
1028 - 2 - f
1008 - 3 — 1 1928 | 280191 - - H
1907 3 - - 18 1030 - ] - n
1808 - o - 12 1031 - 4 - 18

the appoarance of tho monsoon was apread from May 3lst to Juno 1.

¢¢is the appearance of the monwoon was nearer 1o Juns 8 than to Juno 5.
t Reappeared on tho Mth.

[}
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APPENDIX I

LoogARITHMIO SEASONAL INDEX

Year Months

Jan.  Feb. Mar. April Mny Juno July Aug. Sep. Oct. Nov. Dee.
1 I ur 1v Vvl vil viil IX X XI Xl

T [Aus Ans Auns Awes Aviy Avis v Avie s A A Axi v Axins
2 |Ave AaAiny A Avesr A v Aves Aie Axey Axoa Axing
r Ane ArApgn, Aver Avie Avpr Avie e Auinr A e Axey Asne Aui e

n Ave AinAyua Aja Avin AvpoAvies Avine A Avia Asn Avinea

Total | §, Sy Sm Sy Sy Sy Sen Sun Six Sx Su Sxu

Let Ay, w Vo log. of figure for January of the m™ year, characteristic being omitted.
A, o bo log. of figure for February of tho m' year and eo on.

The wholo scheme is completed as shown above. Tho first six and the last six items
aro underlined.  Omitting theso items, S, ..., Sxy arc obtained by adding (n—)) figures
for January, February, March ete. to December,

Let 8,483+ S+ ... +8xy=2
Tho trend valug for (T, 2)={¢'s (Avas 1t Avnns 1+ o-Avn ) velAvun 1+ Aro 1+« Avin )]

= lH2(A i v F A it oo F A ) F (Ao i—Aaw)]

=rh(HAvm s=Avis )+ (A v HAvinnat - Avn )]

Thus tho deviation of A,, , from the trend value
= A s—galHAvin s =Avn ) H A i F At -oes T+ Al
Similarly tho deviation of A,, , from the trend valuo

=Ap =4 A 0= Avie ) FHAvin et Avin o oo s Avr i)l
Similarly the deviation of Ay, , from the trend valuo

=Au =4 [HAvin e—Avin ea)F (Avi g Avn eyt Al
Similarly the deviation of A,,n from the trend valuo

=Ana— ArliAvi s =Avies )+ Avin aa - Avnn vt Avn o))
85
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. The sum of tho devintions of (A, 4 ... Au ) from their reapective trond values
=8i= 'l HAvina— Aen )+ 2)

Again the trend value of (11, 2)=}{yy{Avisss (+Aixi 1000+ A0 5)
Fil (At F A,

& The sum of the deviations of (A, ... A )

=Sy =g (M A a=Avin )+ 2+ (Avn = A )

Kimilarly the sum of the devintiona of (g1 5. -Auga)

=Su=yy (HAx a=Ain ) + Z F (Av a=Aen ) + (Aein s —Aviin))
Similarly the sum of tho deviations of (A, 3.0 Ajyia)
=Sty (MAx amAx ) + % + (Auin a=Avin o) + (Avitse a=Aemn )+ (Aixe a=Aix )
=Syl (A a=An ) + 2 + (Avin s+ At o Aree) = (R o+ Aent st Ao )}

Bimilarly the sum of the deviations of (Av,gs v Ay )

=Se=A{iAxt a=Axt 1) + 2 HAun ot en ot Andd T At i)
Similarly the sum of tho deviations of (Avp y-«o.Avn )

=Su— s {HAsn a— At ) + Z HAvu ot oe A ) = A st Asna))
Similarly the sum of the deviations of (Avin ysueAvity o)

=Sen=8 {HAn a—ApR )+ Z 4 (Ay y+o i) — (A oA}
Similarly the sum of the deviations of (Avyis goner Aviits a)

=Sun—y: {HAm a=An ) + 2+ (A g+ Avn ) = (Ao F oA}
Similarly the sum of the deviations of (A, .-« Arxiu-y)

=Six—ys (MAn = A )+ Z + (Aun g + oovnAin ) = (A + oA )
Similaply the sum of the deriations of (Ax, .. .. Ag, ga)

=St (A 8 = Ao ) £ 2+ (s F o0 Arwr aar) = (Bira Foeee Aual)
Similarly the sum of the deviations of (Axy. y « o+ Axts 54)

=Su—yh (HAv a—Av, )42 + (Avs 1+ Avpp 1) =(Av et Aviea))

Similarly tho sum of tho deviatjons of (Axyy, s+ v s+ Axpena)
=Sxr—ry (HAvie o — Ay )4Z + (v s = Avura)}
= Squ—th (MAvi s — Avina) + 2)
o8
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THE SEASONAL FACTOR IN INDIAN TRADE, INDUSTRY AND FINANCE
AUPENDIX V
Merion or CoMIUTATION OF VARIABLE SEASONALS

Let ¥, 00 1o 10 Bine g0 2o+ Yxan 1 Tespeetively bo tho devintions for the first to the
twellth month from the corresponding trend values during the firt yoar; et yy, 00y, e
Yiny -+ Yxitey DO thaso during the recond year ; and so on.

Tet ¥un ¥inne Y'an g+ oo - Yxu s cte. be tho corresponding ‘adjualed” valuea such

that
= YeaX120 L Yuney X 1200
Y= et g 0 T G i e )
ot so on.
Yoty ity s =1200
Let o,y =100—4's, 5 W =100—g'4, 4 § Mgy, =100—y'y,
And so on

So Mt Myt Tan, =05

Similarly for the F* ypar %, 0,y oo Wxpps =0

lOorn‘s rond'
Deviation | ing values Deviation of
'of scnsonal | obtained | Products Variable Varinble
Month factors | for devia- | Col. {2)x Souares Seasonnl | Seasonal fuctors
from 100 | tion from | Col. (3) (Col. 2)* | from 100 100—Col. (6)
trend Pp.forXx
' values Col. (2)
(U] (] —| 3 ) (5) (U] m
First G0 ey & oxm | o Pdotx gy | 100-pjatf,
Seeond i T | € Xy & ot xéy | 100—~p,/o® ¢,
Third & e | Xna | & ot | J00—p,/o" b
Fourth v vy | b XMoo | & plotxby [ 100~p ot by
Fifth v e | b XMy | B polotxéy | 100—pat &
Sixth fa o Ty (€ XMae | l plor by | 100=pfot
Seventh Sen | My | fvu Xy v | plox b | 100—p.fos oy
Fighth | {v Te | X Tenny| v | plo X b | 100-p" b
Ninth i £ix Nxrr | b XM | £ Po* X b [ 100—pjet §x
Tenth . Ty [ XTay | £ [ mloxEx | 100-p/ot i
Eleventh (37 Moy | dx X, & Pt xEx | 100—p,lot {x
Twelvth & Tans | ExnX%xme | Exn Plotxéxn | 100—pife% bxn
Total 0 L] Pe L [] 1200

m
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Whero xy, Xy, Xiye « » o Xxy 870 tho acusonal factor for the firet to tho twelfth month for
the period of study, 30 that zp+ x4 ... .2g=1200.  Let §,=100—7,, £$y=100~z, and
o on. o bbbt £o=0.

Let @ bo tho standard deviation of ¢, €. .. Exies thus +E0n+ ... 4 =0
Let XM ok X Bins ot - o - 30X Tuass 4=y § then the devintions of the variabla
scasonal factors from 100 aro given by -‘:’,-XG..—f"—th- -f’,«ﬂm

For tho rth yesr, tho p lure for calculation of tha Inti flickent, (column
(14), appendix 1V part 2), of the amplitudo ratio {columa (15), appendix 1V, part 2) and of
variablo Seasonaly (tablo no. 2 in tho text) is shown below in the preceding pege.
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Trade and Narigation of Hritish fndia, Monthly, lmucd by the
Duy of Co A

1K and Statistica, India.
3. DBulldin of the Federal Rescrve Boand, Docomber, 1938.
4. Capital, March 17, 1038,

8. Econometrica, Vol. 8, No. 3, Juty 1037,

Evimates of Area and Yield of Principal Cropa in India. lssucd by the Depariment of Commescial
Intulligenco and Statintics, Trulis.

. Indiun Economiat, July 20, August 12 and September 23, 1038 and Juno 15, 1936,
8. Indian Journal of Economics, Vo), 18, 1037.38.
9. Kuznots, Bimon 1 Seasomal Variatione in Indusiry and Trals

10, London ond Camiridge Speciat Memoramdom No. J6.

. Report on the Markeling and Tronsport of Jule in India {1040). Jmued Ly the Indian Central Juto
Commitios,

12, Rietz, ). L. ¢ Handbook of Mathemutien! Stutistica
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