INDIAN FOREIGN TRADE (1933—37):
ITS RELATION TO EXCHANGE RATE

By II. K. DATTA, M.A., B.Cox., ANDHRA UNIVERSITY AND
H. SINHA, M.Sc., Pu.D., STATISTICAL LADORATORY, CALCUTTA.

INTRODUCTION,

Prof. ]J. C. and Dr. Il. Sinha have discussed the course of the depression in India
in & paper on "India through the Depression” recently.® In that paper they
have covered the period April, 1929 to January, 1933, which they divided into the
following sub-periods:~—(I) April to September, 1929 (Strain preceding depression) ;
{IT) Octolier, 1929 to June, 1930 (First phase of the depression during which the incidence
on agriculture was specially acute) ; (III) July, 1930 to August, 193t {Second phase of

the depression during which all items of life were sffected) ; (IV) )
1931 to December, 1932 (Third phase of the depression during which lhe rate of deterio-
ration of ic position duall; kened) ; and (V) January, 1933 (The beginning
of recovery).

The general opinion among ecomomists and businessmen is that revival started from
the beginning of 1933. In this article, therefore, the period chosen for consideration
is from January, 1933 to March, 1937.

DATA AVAILABLE AND THEIR REDUCTION.

Data relating to export and import are taken from the monthly Accounis relaling
to the Sca-b Trade and Navigalion of British India and reproduced in Columus (2)
aod (3) of Table r. In each case met figures are recorded. In other words, we
consider exports of Indian merchandise and imports exclusive of re-exports. Unfor-
tupately, only value figures are available. Quanta figures for fiscal years alome are
published in the annual Review of the Trade of India. The value figures are affected
by variation in the gencral price level. For this reason these monthly figures for export
and import have been divided by the respective “Index Numbers for Declared Values™
available in the Monthly Survey of Business Conditions in India ond shown in columas
(4) and (s) of Table 1.

SEASONAL VARIATION,

Our problem now is to find whether exports rose relatively to imports or imports
relatively to exports. But as we are working with monthly data, it Is necessary in the
first instance to adjust the two series by allowing for variation due to what is techpically
known as “Seasonal Vaciation",

A pumber of methods are available for this purpose. Person's ‘Link Relative’
method has been followed here in preference to others, for, in all other methods, the trend
is computed before the seasonal index is determined. Our problem, however, is to deter-
mine the trend as accurately as possible. Thus Person’s method, scems to be the appro-

¢ Read at the First Session of the Indian Statistical Conference, Caleatta, 1938. To be published
in the Proceedinga of the Conference and ju Sankhyd, Vol. 4, Part 2 (In Press).
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priate ope. The actual link relatives and their ion are given in Tables 2A and
2B, the first for exports and the second for imports.

It is usually desirable that the scasonal index should be found from data for at
least 8 to 10 years. At the sanie time it is important that the period used for this purpose
should be os free as pussible from economic disturbances. It is for this rcason that
the computation of the index on a narrow basis is often resorted to. To give only one
example, in the case of the Ecomomist Index of Business Activity, figures for less
than five years were taken into consideration.' In the present case, we have chosen a
period roughly covering the upward phase of a trade cycle. Technically, therefore, it
cannot be called a normal period, but it is nevertheless true that there was no major
economic disturbance during the period in question.

SeCULAR TREND.

‘The quanta figures for exports and imports inserted in columns (6) and (7) in Table 1
have been adjusted by these seasonal indices, the results being shown in columns (8)
and (9).

TAbLE 2A. SEASONAL INDICES OF DrrIVED ExTORT QUANTA FIGURES.

Year Jan. | Feb. | Mar. | April | May | June | July [ Aug. |Sept.| Oct. | Nov. | Dec. | San.

1938 920]110°1 | 102°8| B85°4|102'6 | 114°7| 853°5[114'4) 840 119°0| 1103 | 612

1934 83'81100°7 1144 9028|1037 | 86°4| 09°6| £63'5)100°0(105'7 | 101°8 ) 1023

1938 1148 03'5[1128| 79°0|130°0 | 822| 85'8[101'8| OR7[177°2|1042| 07°0

1936 104°6 (104'0 [ 108°0| 09| 0S4| 02'9(104°4| ©2°1)105'1|117°8 | 108°7 | 100°0

1937 18| 20°5[ 1148 749 91°0|105'0| 03°¢| 85°3|118°'1| 068|101 ) ...
Mediana - 1026 29| 834 6833|1000 |117°8| 1042 | 88°5] ...
Cha’n Relatives 103'4 | 062 89'0( 831 | 841 00°1(103'8 (1018 106'S
Adjusted - 101°2| 934| RE'S| RO'7T| 802 030| 073 05°8| ..
Seasonal Inde: 1056 | 07°S| 00'G| 84'2| 837 | 08'0|101'G| 09'3

TaBLE 2B. SkASONAL INDICRS OF DERIVED IMPORT QUANTA FIGURES.

Year Jan. | Feb. | Mar. |April | May | June | July | Aug. |Sept. | Oct. | Nov. | Dec. (Jan.

1033 130| 85°3|16-2| 053 092) o1-8 | 864|111 | 830 |127'3 €5

084 1106 | 80°6 (1152|2000 [ 1030 | 98°5| 08°5]1062( 02°0/129'9 | 873

1833 1218 | 8581029 100°0 | 105'6 | 80'8 [111-3[106'6 | 01'0 | 1174 ( 108"6

1936 1397 | 787 950 |¥06'8 | 05'8| 95'6 1046 | 86°0(108'8 | 1071 | 1022

1887 1221 | 779 |1307 (1228 | 87°4| 03'1|100°8 | 96°7| 02'4 | 1165 | 126°0
Medians 85411522000 00'2( 03'1104'6| 1062 | 02°0|117°$]102°2| B9'5| ...
Chain Relati a54( 08'4| 08°4| 07°6| 00'1| 04'2(1000 | 02°0 1080 |110°4 | 038 |120°8
Adjusted «|1000 [ B41| 95:8| 038 01| 832| 85°6| 89'4| 81'0| £3'6| 042| BYD| ..
Seasonal Index (1116 | 03°9|106°4|1047 1022 | 02°D| 05'5| 098 | 008 |104'5[105°1| 926

In view of the fact that the period under consideration starts with the revival and
ends with the recession we may expect the records to show an uminterrupted upward
movement, it has been thought advisable to fit a straight line trend. As proportionate
increases are likely to give a clearer picture in the present cases, the logarithmic form
has been chosen.
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‘The actual equations for exports and imports respectively are :—

Log y=12691+°0030 t . . . . . . (1'1)

Lug y=1'1235+0016 t . , . ... (12)
‘y* being the trend values of exports und imports respectively, and ‘t' being measured
in months from the middle of the period, »iz., February, 1935.

We cannot, however, say definitely that the gradient for exports is higher than that
of imports, for the obscrved differenice may be due to errors of sampling. It is well known
that the successive terms of a time series are 1l 1ated and therefore the ordinary
theory of random sampling is not applicable. At the same time it should be remembered
that the raw data were adjusted for variations in prices and scosonal Ructuations before
the gradicnts were calculated. It may not therefore he wholly illegitimate to use the method
of analysis of variance. The rclevant data given on the mext page show that the difference
in the two di may be idered signi

Export and import figures calculated with the help of the two regression equations are
shown in columns (10) and (r1) of Table 1. These two series as well as the original
data given in columns (6) aund (7) are shown graphically in Charts 1 (a) and 1 (b), for
export and import respecively.
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It appears therefore that in the period under review exports rose proportionately at
a faster rate than imports. We get the same result even if the data are analysed in
a different way. For instance, if we fit ordinary straight lines instead of logarithmic
straight lines to the figures in columns (8) and (g), we get
y=188 +1347t...... (21)
y=1335+°0400 t . . . . . . (2'2)

showing a higher rate for exports than for imports.
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Cuany | (b), TmEND OF IDrPORTS.

TAPLE 3. ANALYSIS 0F VARIANCE. LoGartTusic TREND.

) Sum of |Observed| Natio of Variances
Factor of Varistion D.F. | Squores | Variance
OI)urvnl‘ One p.c.
Exronr
Linesr Regression 1 0'101330 | 0°101530 60'56 "y
Devintion (rom Regression 49 07113 | 0°001189
|
Total 50 V178028
Inrory
Linenr ltegression 1 0'020100 | 0°020WW 2168 7
Deviation from Regression 49 0°06G200 | 0°001333
Total .. 50 0°093600 1

TABLE 4. ANALYSIS OF VARIANCE. ORDINARY TREND.

Sum of | Observed | Ratin of Variznces
Factor of Variation D.F. Squares | Variance
Ubseeved | Oae p.c.
1
Export
Linear Regression . 1 20074850 | 20074850 4453 17
Deviation from I\ureumn 49 240°5250 4'5008
Total e 50 421°0100 '
Inponrt
Linear Regression 1 26°5320 | 20°8320 1990 17
Deviation from legression | 40 653180 | 14330 !
Total - 80 o1'8200
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