A PRELIMINARY NOTE ON THE EFFECT OF PRICE
ON THE FUTURE SUPPLY OF RAW JUTE

By A R.SINHA

1t Js well known that prices affect supply. In this connexion, cconomio theory dis.
tinguihes between two types of cffects, ix., shord time and long time cffects. Tn tho caso
of an annual crop like raw jute, once the crop is harvested its supply is moro or less fixed and
cannot be changed until the next hnrvest.  Therefore, changea in price within tho
crop year, e.g. monthly varintions in price, would affect only the quantity to be put on
the mintket for salo in the different months of the year. In other words, tho shord time cffcets
of price would r('lulu to changes in tho rale of release of exialing aupply. But prices havo
alsa o profound influcnce on subseq tuction and therefore on future supply. The
price paid in any year influcnees the qunnuly that will be produced for salo in tho next
succeeding year. At tho snmc time, price affecta the supply of the next year in another way
i.e. by means of carry-over, Thus a low prico in any year would tend to reduce tho supply
offered for aale in that year but to increase the carry-over anid hence to angment the supply
in hand in the next year. Theso two tiona may be exhibited by the following figure,
where as° i the usunl supply curve for the quantity produced in reaponso to prico of the pre-
vious year. Tho horizontal distance (qq’) between 25' and SS” represents tho carry.over
from the current supply to the next year in responso to the price of the current year. Thus
for & price OP, new production will sypply OQ in the next year, while the quantity qq* (or
QQ’) will be-carricd over from the current aupply, making a total supply 0Q’ in tha next
year. In other worda the folul supply in the next year in responso to tho prerviling price
of the current season will be given by the curvo S8°.  The object of the present noto iy to
make a preliminary investigation into the vffect of prico on the future supply of raw jute,
(ns represented by the curvo S5°) on tho baxis of avnilablo statistics.

(o]

The relevant data for the period 1920.21 to 1039.40, on which the present analysis
is based, are shown in Tablo (l) Officin) statistics of production of raw juto are known
to be defective, whilo ta infc ion relating to carry-over is practically non-existent,
Dircet catimates of tolad supply are not therofore possible, and wo have to fall back upon

413




Vou. 5) SANKHYX: THE INDIAN JOURNAL OF STATISTICS [Pant 4

the figures of “vixiblo supply” of the erop (as ascertained by menns of trade atatisties) which
aro accordingly shown in col. (2) of the table.  As regards prices, we havo apparently to work
with the average price of tho crop during each acason',  This would mean that we should
take the rreighted averngo price of each aeason, the weighting being done on the basis of salea
effected at cach price.  Unfortunately, however, such an idenl price acries ix not available
owing to Inck of data relating to the volume of sales mado at different prices during each
senson.  Dut a good approximation to the idenl price serica would probably be to take the
monthly prices and weight them in proportion to the quantitics marketed in the different
months of each senson. Wo have accordingly taken the index numbers of monthly prices of
raw jute reported in comexion with the Oficisl Index Numbers of Wholesalo Pricer at
Calcutta® and computed the annual averago price for each scnson on the basis of weights
proportional to the quantitics arriving * at tho Calcutta market in the different months of
each scason. Tho averago prices thus computed for each scnsont are then deflated by the
corresponding general (all lity) index numbers of wholesale prices at Caleutta to allow
for the variation in the purchasing power of money. These adjusted annual prices of raw jute
(in the form of index numbers) are entered in col. (3) of the table, with a lead of one year
1.e. price shown against any year {say 1025.26) actually referring to that of the preceding
season (i.e. 1924.25).

As relative rather than abso’nte chunges form the basis of relationship in economic acries,
it has been deemed expedient to work with the relative changes in supply and price as com-
pared with the preceding year, which are accordingly tabulated in cola. (4) and {5) of the tablo.

Denoting these relative changes in supply and price by y and z respectively, we find
that thero is a fairly closo relationship between the two serics, the coefficient of correlation
7,, working out at + 057 which is above the value (riz,, 0'47) at 5 per eent level of
significance ¢ with n'=16(or n=18).

As both the variables dealt with are affected by errors, it would be better to take the.
line of mutual regression * instead of the usual regression line to express the concrete relation
between y and 2. By actun] caleulation, the line of mutual regression is found to be

y=0-354+0'632(r) (m

1. Tho scason runs fram 1st July to 30th Juno.

2. Those index numbm aro regularly publishod in the Indian® Trade Journal, the sockly organ of
the Dy of C ligy and Statistics from whicl: sourco the figures havo been taken.

3. Tho arrival figures aro regularly published by tho Bongal Chamber of Commerce and reproduced
in (ho Annunl Reporta of the Indian Jute Mills A iati We have caleulated the p g of monthly
arrivols to tho tolals for each scason on tho baxis of the figures given there. Thero percentage figurcs for
the Rivo ycam oniling 1038-39 are howover shown on page 183 of tho “Report on tha Marketing and Transport
of Jute (First Report) 1940 jwniod by the Tndian Central Juto Committco.

4. The valuo of the coeflicient is cqual 1o that ot 2% lovel of significance.

5. Tho usunl regeosion Jino ix fitte) on tho awsumption that the indepondent varinblo in freo from
crror, and thut the dependent variabls only is affected by errors  Tho line of mulual regrewsion, on the
other hand, assimes orrors in both Uio varinbics and in obtainod by making tho sum of the aquarw of tho
normal distances on tha lino minimum.  Its cquation i given by y—y'=m{z—x’) whore m ls dotorminel
from tho rolution

where {e,)' and {5} are thd varinnees of z and y and 1y, tho cocflicient of cobrelution.
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which may be regarded as an approximation to the total supply curve (SS') in the relative
form, Equation (1) shows that an increaso of 10 per cent in the real prico of raw juta as
compared with the preeeding year is, on tho average, followed by a similar increass of about
6 per cent in ita total supply during tho next year. The naturo of rexponso is thus found to
be inclastic,

To transform equation (1) in terms of tho original variables (cols, 2 and 3 of the table),
we put

y=SI§_ and z=P_} P,
whero (S) Is tho supply in tho current year, (S.,) is the supply in tho preceding year, (P.)
the price in the preceding year, and (P.,) the price two years provious. Wo then obtain
S=0.354(S_,)+0852(S_, )P )/(P) @
whichisina very convtnient form to catimato tho total supply in bales from the index
numbers of prices shown in edl. (3) of the tabls, Thus to obtain the equation for 1926.27
in terms of the original vnrinbl:t', (8) anud (P}, wo substitute the value of (S.,) and (P.) for
that year* from tho fable and get
S§=3205+8102(P. ) 3

As the price in 1925.20 waa 112:3, the value of S for 1926.27 worka out from equation
(3) above at 1234 Inkhs of balcs, na agninst a total supply of 122:0 lakha of bales in that year
with a difference of only 1.1 per cent.  Equation (3) also shows that an increuse or decreaso
of 10 per cent in the prico (real) of raw juto in 1925.20 would have eaused a similar change
of 9 lakhs of bales in the total supply of tho crop during the next year. On the other hand,
by taking 1932.33, a year of low prices, we find that a change of 10 per cent in price in that
year woull have increased or redused the total supply of the next year i.e. 1933.34 by about
5 Inkhs of balea . On the basia of the average experience of all the yeara included in the study,
however, we find that an Incrense of 10 per cent. in the price of any year is followed by a similar
change of about 6 lakha of bales in the total supply of nert year,

In conclusion, it may bo of interest to investigate the supply position during tho current
season j.e. 1040-41 in the light of the statistical findings renched above. Substituting the
values of (S.,) and (P.,) for 1940-41 from the table in cquation (2) abovo, we get

Sitow-y=3H83+1I'15 Py oy - {0

Tho adjusted annunl price during the season 1939-40 works out at 813, which when subs-
tituted in equation (4), yiclds s total supply of 1250 lukhs of bales for 1940-41. As the
price in 1930-40 was very high, the amount carried over from that scason to tho next (i.c.
1940-41) is likely‘to be very small. In the clrcumstunces the corresponding points on the
total supply curve (SS°) and the usual supply curve (&) would differ but litth from cach
other® and the figuro (1250 Inkhs of bales) derived on tho basis of the total supply curso

6. A the pricos aro ontorad n col. 3 of tho tablo with & lead of ono yoar, P.s for 1926-27 wduld bo
738 i.o, the prico entered againxt 1023020,

7. That entored in col. 3 of the tablo againat 1526.27

8. The catimated value of Lotal aupply works out at 80 lakha of balos, againat an actual of 85 lakha

9. This would bo cloar from a ruforenca to thé dingram givon on pago ). Tho horizontal distaace
{q9") botween the two curves bocomos amatlar and emallor as wo movo furthor and furthor along the onfinate
or prico axis.
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may be taken to be approximately equal to now production called forth in reaponso to price
in the preceding year. It appears, therefore, that unlike previous years, the official
forecast, which put the crop of 1940-41 at 125:6 lakhs of bales, is likely to be very near
the mark.

CoxcLusiox
The main conclusions suggested by the present analysis, may be stated as follows :—
(i) Prices of raw jute have a significant influence on its supply during the next scason,

(i7) A change of 10 per cent in the prico of raw jute, as compared with the preceding scason
is, on the average, followed by a similar chango of about 6 per cent in ita total supply during
the next season.

(ii5) On the basis of tho statistical analyeis, the ‘total eupply’ of the erop during the
current scason {i.e. 1940-41) may be placed in the neighbourhood of 125 lakhs of bales, which
agreo fairly closely with the estimato made in tho Final Jute Forccast, 1940,

TABLE 1. DPRIMARY DATA

Index Index
Now, of Nos. of
‘Total prices®® | Link relatives of Total pricea®® Link rolatives of
Supply | of mw figurce in Supply of mw figures in
Crop year | of Naw {'mm Crop year | of kaw Jutes
(July- Jute | sdjusted (July- Juts | adjusted
June) (000 | for price Juno) (000 | for prire
bales) lovel baloy) evel
(July 1814( Col, 2 Col. 3 (July 1914 Col. 2 Col. 3
’ =100) | =100) |
m (2 ) w | e | w (2 @ ) )
!
1021.22 1510 484 —_— _ ' 1031.32 G408 460 0064 [ps
1922.23 63N 517 0810 1-068 1932.33 8531 604 1331 1210
1923.24 "7 8768 161 1-308 1933.34 521 500 0099 0887
102425 8937 485 0970 0-0x8 1034-35 9831 440 1154 ORI
1925.28 0n 738 1026 1-387 1035-38 8182 483 0332 rahs
12200 1ns 1'331 1-322 103637 10741 871 1:313 1182
3o X 0034 0637 1037.38 097 831 0931 0930
10726 639 041 1060 1938.39 X031 520 0895 0039
10217 08 0052 1-105 1935.40 10024 588 1120 1131
0654 84 (21} o012 | 1040-4L - (81'3) —_— -—
® The figurcs liave been taken from the sbstract to the C lidated Final

Jute Forecaxt whoro they are roferred to ax “the crop according to trado atatistics.”
** Theto are entered with & lead of one year i.e, the figure shown ogainst any yeor (say 1026.1027)
actunlly reforring to the precpding year 4.
The statistical Constanta are :—
Xx=16.804

Xy=18.038

(Papér received : 8 May, 1941)
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