A STATISTICAL STUDY OF THE FOREICN DEMAND
FOR RAW JUTE
By T. P. CHATTERJEE axp A. R. SIXIA

InTRODUCTION

The importance of statistienl studics on demand Is now being increaxingly felt in this
country. The Bengal Jute Enquiry Committee, 1939, stresscd the need for undertaking such
studics with the following obscrvations :—"Much of our present talks about the cffects of
price movements on pti a vitally important matter for the jute trade — is of &
somewhat ‘woolly’ chnracter, ay they luck statistical buckground.” (PPage 25 of tho Report).

In view of the practical usefulness of this clans of mtudies, it may bo of intercst to
study tho demand for raw juto ip the light of availallo statistica on tho rubject. In tho
present paper, however, we proposs to deal only with a part of the problem, riz., tho foreign
demand for raw jute.

Tho demand for s commoudity depends not only on its price but also on varions other
factors, such as, purchasing power of moncy, busincss conditions, prices of related goods
eto. Theoretically, all factors, important or unimportant, which afect tha demand should
bs included in tho analysis. Dut it is not necessary in practice to doso. For, owing
to inter.correlntions amongst the different factors, littlo advantage ia gained by the
inclusion of any but tho first few highly associnted factors in tho situation.t For tho puw-
poso of our present study, tho important factors which descrva consideration scem 1o bo
{1) pricea of raw jute, (2) businaaa conditions and (3) prices of related goods,  As our object
ia to investigato foreign demand, the appropriato pricea to be used in the analysis should
be thoso to which forcign buyers reapond. It is also necessary o express prices in terms of
a-common measure, i.e. gold, and to work with such gold prices.

Natcre Axp Sovnces or Data

The relevant data for 10 years from 1920 to 1038, on which tho present analysis
is based, aro shown in Tablo 1, The quantity scrics shown in col. (2) represents exports of
raw jute from Indin and has Geen compiled from tho officinl Bluo Bouk relating to the Sea-
borne Trade and Navigation in India. Tho scrics shown in col. (3) represents gold prices
of raw jute (First Marks) in Lohdon—1he chicf workl macket '—which havo been durived
from tho correaponding sterling prices * compiled by the Bonrd of Trade, London, As regards
world business conditions, the imdices of induatrinl production and of worll trude compiled
and published by the League of Nations would naturally elnim attention. But in view of the

1. Moore, M. L.y Forreasting the Yield and P'rice of L'ul_o;l. 1017, p. 162, and Schultze, H.1 Tibeory
and Measurement of Demand, 1033, p. 71,

2, Vid. thoTollowing extract from the “Commoddity Ycar Book, 1039 compiled and published by
Commodity Rescarch Burcau Ine, 82 Boawor St., Now York (firat eddition, pago 265.) :—

*The world markoet plnce for Jute iman owur-the.counter affnir in Mincing Lana in Tondon. Very

Tittho actual juto finda ite way to London, but mercludita ol brokers Ling anil acil the recogmized deserips
tions and grudes.  World prices sro arrived at thero, and dealors have sn international reputation aa arbis
tratory for the trado™

3. Theso pricos for a eorice of yearn are given in a convenient form in thoe intistical Absiract ofithe
United Kingdom—cide Teblo Ko. 102 (pp. 2004 )~¥3rd pumber, July 1040 (cmul. 6232), >—
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fact that theso two scries do not cover the entire period * under consideration they eannot
bo used for tho purposo of our investigution, A graphical annlysia (on & logarithmic scale),
however, revealy a very closo correspondenco® of theso two series with that relating to
industrinl production in the U. S. A. as compiled and published by the Federal Reserve

TasLe 1. PriMary Data

Goldl prico Gold prico
Export of | of Raw juta of Barlnp Link Rolative of fign. in
Year | Raw juts | First Murks (U. 8. A)
(Apl.-Mar)® (Lonilon)

(Conte. Col (2) | Col (3) | Col ({4) | Col (8)

{000 Tons) | (£ per ton) per yd.) y x n £

(U] (&) (L] “ 3) ) (U] ® | @

1020 472 4231 . 3 08

21 408 2594 8 8 o2 | 800 | 73| 07
23 578 237 Kt 78 1235, 10| 1250 | 18
23 660 2570 8 70 1142 1203 | 1013
24 696 2403 ¥2 &9 1035 | 112 032 | 1127
25 67 T8 91 104 030 | 1670 | 10| 116
24 708 4050 28 o2 1094 848 | 1:088 NS
27 892 e [ o8 1-360 715 | 050 [ 1-088
28 £938 arw By 160 1007 | 142 | 1043 [ 1020
29 807 3008 110 80 800 946 | 2111 800
20 620 21-37 91 61 768|090 B27 700
3t 587 1568 3 52 047 732 | o824 852
32 863 1319 58 44 930 778 | 113 310
1 3 10:63 60 4 1320 874 | 1100 { 1000
Hn 2 956 73 37 808 | 1087 8dl
35 m 110 87 30 02| 2161 | 1160|073
3 821 1108 103 32 1oss | 09 | 1aag|  -8K9
31 "7 1233 113 32 9t | 12| 1097 | 1000
38 ol 1109 8 2.9 025 809 | -179| 900

*Figures under thia columa relato ta fiscal year, being shown against the calender year which eovers
tho nine montha of fiscal yoar (i., figuro shown against 1920 refers to fiscal year 1920.2]1 and a0 on.)
Bank of that country, Accordingly, the index numbera of indlustrial production® in the
U.S.A. have been taken to represent wosld business conditions for the purposo df tho
present study and aro tabulated in col. 4 of Tablo 1. As regards prices of related
goods, those of juto manufnctures scem to bo- very important. It is well known that the
demand for raw jute is a derived one, bring dependent on that for tho jute fubrics. Tho
manufacturers’ demand for raw jute, accordingly, finds exprésion in terms of prices of juto
goods which would, therefore, bo dn important factor for the purposo of our study. Wo
bave accordingly taken tho prices of burlap (40" 10} oz) in New York to ropresent world
pricos of jute manufactures. The rolevant figures in this connexion, which have been taken

4. The series of indox numbers relating to world industrial praduction published by tho League of
Nations runs from 1023, whilo that relating to world trado from 1924,

5. The drgroo of correapondonco may ba judgod by the following corrolation ccellicionts (bassd an
tho Bgurcs for the 14 yosm from 1923 o 1638).

v

Yoru = 0855 Fiegyy 1eg 0= 007§ Pingy, haer, =084,
‘whore =Indox of Quantum of Warld Traile { Leaguo of Nations )
» % w Industrisl Production of the World { Loag:e of Nations)
= 0 ow Lo w intheU.8. A,
8. Tho Fedoral Resorve Bank of the U, 8. A? hes recently rovised their scrics, vide Moathly Dulletin
for Auguat, 1040. Wo have leken tho' revised soriea,
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from the data compiled and published by the Burcau of Labour', U. S. A. aro shown in col. &
of tho Table, with tho nccessary adjnstment for the devaluation of the dollar sinco 1933. Aa
forcign purchascs aro likely to bo reflected in the officinl statistica with a time lag, the export
figurcs shown in col.2 of the Table refer to officiai years (April-March), whilo thoso relating
to tho other three serics shown in cols. 3, 4 and 3 refer to calender years.

ANALYSIS & FINDING—LINK-RELATIVE METHOD—(a) ARITHMETIO FORM

As relative rather thyn abeolule changes form tho basis of relationship in economic

serics, it hns been deemed expedient to employ tho link-relative method for the purposo

of our analysiv. Denoting the relative changes in exports a3 compsred with tho preceding

yoar by y and similar changea in reapect of prices of raw jute, busincss conditions and prices

of burlap by x,, x, and z; respectively—as tabuluted in tho last four columna of Tablo 1—

wo obtain the following equation by tho method of multiplo correlation (taken aa lincar as
a firt approximation) »—

y=06132-0-3748(=0-1386) z,404490 (:0°1987) x,+ 03209 (20-1477) 1, (1)

with a valuo of R=0743 which is slightly greater than the value 0738 at one per cent level
of significance with n=14 (or n’=18). Tho standard crror of tho estimates (S) works
out at 0093, But as both R and § have been derived from small samples, they require an
adjustment and tho adjusted values work out'® at J{=0'675 and §=0'104 respectively.

Equation (1) which may be regarded as an approximation to tho g lined law of
demand in tho ratio form, leads to the following conclusions :—

(1) On the assumption of other things remaining the same, a rise (or full) of ono point
(sbout 1 per cent) in the gold prico of rhw jute will, on tho average, causo a deercass
(or increase) of 037 point (about 0-35 per cent) in the exports of raw juto ss compared with
the preceding year.

{2) The net cffect of an improvement in the world business conditions by one point
(about 1 per cent) is likely to result in an increase of foreign dermand for raw juto by 043
point (about 0-45 per cent) as compared with tho preceding year; and

7. Thewo prices aro coliected by the Burcau in cunnexiun with their index numbers of wholosalo prices
in the U. 8. A. anil aro givon in the Annual Bulletin publidied by the Durcau on the subject.

8. The figurea with = sign within bruckets n the equation represent the stanuand orrors of the res-
poctive regroasion cocflicients.

9. Tho adjustment ia for the number of observalions in the samplo and for the number of conatants
oa the regression enualion.

10. Denoting by y the valuo of the depondont variablo as ovtimated feom tha regrossion oquation
y=atb Di+b 2t oo tbas Tau
Tho standard error (8) of tho catimato ia givon by
St S(-yF
whore n la the number of scta of observations.
The adjusted value of Lhe standard error () is thon given by

oo xp—yp
—m R ters b=
whors m is the number of paramotors In tho regrossion equation. The correctod or adjusted value of
i.e, I, 14 givon by

$r=
"

Ri=1-(1-R) (:"_:';
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(3) An increase of one point (about 1 per eent ) in the relative price (golt) of jute goods
will, on'tho assumption of other things remaining unchanged, inprove tho forcign demand
for raw jute by 3 pointa (i.e. about 03 per cent) as compared with the preceding year,
To obtain the usual demand curve on the assumption of other factors (here world
busincss conditions and prico of juto goods) remaining unchanged, wo put the mean value
of z, and z, in equation (1) above and get
y=13877—-03748 7, (1)
which, though in relativo form, can casily bo transformed into absolute terms,  Writing
¥=Q/Q, and 7,=P/P,
and making the necessary substitutions from Tablo 1, equation (1A) is reduced to
Q=9303-1014 P (1D)
where Q is the quantity of exports expressed in thousand fons and P the gold price of raw
jute per ton, The cocflicient of clasticity of demnmil (7) at the averngo level of price during
the period of study (i.e. £ 23:0 gold per ton) works out at —0:35. The values of clasticity
of demand at certain other sclected levels of price as deduced from equation (1B) or (1A)*
abovo are shown in Table 2.

TasLe 2.  ErasTiciTy of FOREIGN DEMAND POR RAW JUTE

Change In Prico (gold prico of raw jute a compared with tho averago prico Valuen of the clasti.
during the period 192038, i.0., £. 23'C gold per ton) city of denmnd
n= W=
50 par cent mbove the average 18 —068
0. . . " 14 -0l
0 . " " 13
20 - " 12
10 , " " 18]
0, elow " 0
20 - - o8 -0
0 . " " 01 —023

The results shown above are in sgrcement with the general progosition of the economio
theory that elasticity ia greater for high than for low pricest’. Tho valucs shown in the last
column of the table illustrate how the forcign demardstends 4o be moro and moro clastio
a8 prices become higher and higher.

As already remarked, equation (1A) or (1B) waa derived on the assumption of “other
factors remaining the same”  As a matter of fact, however, “other factors” (viz. world
business conditions and pricea of jute goods) did not remain unchanged throughout the
period of study but varied from yeor to year, producing ehifts in the demand curve. An

1L Tho coeflicicnt of olasticity of demand can Lo worked out from tha demand equation i the
ratio furn as shown below, Thux  writing Q;Q., for y anil Pyl for x, equation {1A) becomes

Q=1'3577 Q.,~ 03748 (‘_g;_) »
from which

= _dQ_ M _ _, (_Q:_) A= —osus 2
ke el st S O U A y
12, Marshallt Principles of Econcrnica (0th edition) 10)0, Book 11T Chnpler IV, p. 103,
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examination of the powition shows that a pronounced shift of the demand curve to the right
occurred in 1023, the law of demand for which year may bo written as
Q=10426—9°11 P i)

Equation (1C) shows that if the prico in, 1925 wero equal Lo the average of thoso
ruling during 1920.38 (i.c. £ 23-6 gold per ton), the quantity demanded for cxport in that year
would havo been approximately 827,000 tons, aa compared with 691,000 tons durived on the
basis of the unchanging d¢mand curve, (cquation 1B). To give somo idea of tho shift of
tho demand curve during tho period of study, the quantitics demanded for export at each
of certain selected levels of prices in 1928 and 1034 (two exiremo years)'® are shown in
Tablo 3 below, along with the correaponding quantitics derived on tho basis of the unchanging
demand curve during tho wholo period:—

Taste 3. Srier or*Tie Desanp Coave

Export demand (in thousan] tona) at eertain seloetod lovels of price (gokt) as deduced from
N the law of demand for particular yesrs ahown ia coL.L
ear
£1800 L2127 £. 2383 £.25090 1. 1820
per ton per ton per ton per ton per ton
() 2 [£)] ) (L)} 8)
1028 1004 1039 1004 39 [0
1% 534 472 a0 s 25
Averago 1020.38 739 ns 91 81 a3

ANALYSIS & FIxDINGS—LINK-RELATIVE METHOD—(b) LOGARITUMIO YORM
The results stated above have all been derived on the basis of the arithmetic law

expressed by equation (1). But instead of ing an arithmetic form of relationship
wo may aa well work on the basis of the alternative hypotheais, iz, geometrio form of re.
otionship. This may be done by working with the logarithms of the link-relatives (shown

in the last four columns of Table 1) and deducing the demand curve on that basis. Adopting

this al ive p dure and denoting the logarithm of y, 7, =, and x, by z,, 24, 7, and 2z,
respectively, wo get the following equation.
2,=1-2591 —0-4023(2.0'1630) 2,+0-4863(==0-2013) z,+0-2732({2-0'1409)z, (@

with & valuo of the multiple correlation coefficient R=0.708, which, though significent on the
& per cent level, ia not 8o on tho one per cent level.'*  Tho values of the adjusted coefficient
of multiplo correlation and atandard error of tho cquation work out ns

R=0626 and S=00457

Equation (2) shows that on the usual assumption of other things remaining the same,
8 riso of 10 per cent in the pricos (gold) of raw juto will’on the average, reduco the forefgn
demand for raw juto by 4 per cent—a relult Agrecing closcly \fih: that (viz. 3'5 per cent)

13. The groateat shift of the degrand curve 10 tho right sooms to havo oscurod in 1928 and that to the
oft in 1034

14 Tho valuo of R is 0-040 st 5% lovel of significance snd 0738 ab oo por cent lovel wit} =14
{of n'=18)
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obtained previously on the basis of tho srithmctic law. Similarly the net cffects of the other
two factors as deduced from equation (2) above are in substantial agreement with the
ling resulta obtained from cquation (1), as may bo scen from the following :—

(@) Animprovement of 10 per cent in the workd busincxs conditions will, on tho average,
lead to an increase of forcign demand of raw jute by 4:8 per cont ag agninat 4°5 per cent in-
dicated by tho arithmetic Jaw,

(b)) Anincrease of 10 per cent In the price {gold) of jule goods i likely to improve, on
the average, tho forcign demand of raw juto by 27 per cent as against 3-3 per cont suggcalcd
by the arithmetic law,

CoxcLrsioNs

We have investigated the law of foreign demand for raw juto under two hypothescs—
(a) arithmetic and (b) logarithmic. relntionships; and though the general conclusions reached
are practically tho samo in both the cascs, it is of interest to know which of the two forma
of relntionship has a greater claim to validity. This in Leennse of the fuct that the economie
significance differs in the two eases, the logarithmic form implying constant elsticity for
all levels of prices, while the arithmetic form presupposing varying clasticity. When several
formg of relationship aro availuble, we should cleacly chooxe that particular form which fits
the data with the greatest degree of precision . The vall f the adjusted multiple cor.
relation coefficient and stonilard error are serviceable in this connexion,  Comparing the
values of these stalistical constants in the two cases, wa find that tho arithmetic form gives
a slightly better fit than the logarithmio form. The assumplion of varying elasticity would
thus appear to bo more appropriato in the present chse than that of constant elasticity—a
finding to which a.priari considerations also lend supoprt. Accordingly the results derived
from equation (1) shoulil be taken jn preferenco to thoso indicatert by equation (2).

The main conclusions reached in the present study may now bo suninansed as
follows :—

{a) Of the three frclors viz. (1) price of raw jute, (2) world Lusiness conditions and
(3) price of jute manufacturcs, which affcet the foreign demand for raw jute, the second factor
scems to be the most important.

() When world businers conditions and pricea (gold) of jute menufactures remain
unchanged, a-rixe of 10 per cent in the price (zol) of raw jute will, on the average, causo 8
reduction of approximately 4 per cent in the foreign demand for raw jute. In other words,
the foreign demand for raw jute is inclnstic, the nverage clasticity being approximately
equal to —0'4.  The clasticity, however, varies with prices and ita value at certain sclected
levels of prices, as dedueed from the averago experienco during tho period 1020-38, is given
in Table 2 axte.

(¢) On the nssumption of prices of raw anil factured juto
an improvement of 10 per cent in world businera conditions will Iead fo an mcmnu of fomign
dénand for raw juto by about 5 per cent on, the aversge ; and

h d,

() When world busviess conditions and prices of raw juto remain the same aa before)
an increase of 10 per cent in tho prico (gold) of jute manufactures will, on tho average,
improve the foreign demand for raw jute by about 3 per eent.

15, Moore, . L. “Kconomic Cyclea s Their Law ond Grusea”, 1014, P B4,
[Paper received : 8 May 1911)
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