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InTRODUCTION

The need for having some miasure of the ““general business activity' of a country is
now well recognized. Attempts have accordingly been made in recent years to construct
an “index of business activity’ in every country of importance, theugh they are not equally
satisfactory.  For Tndia, there was no index, cither of business activity or of industrial
production with which business activity is so intimatcly connccted or even of agricultural
production, which must obviously be of great importance to a country lfike India. The
position was regarded as unsatisfactory for a long time. In 1934, in their report on ‘A
Scheme for an Economic Census of India”, Bowley and Robertson recommended the
publication of an index of industrial production. They however stated that the publica-
tion of an index of agricultural production with the existing incomplete and unsatisfactory
data was not justifiable, They were also of opinion that industrial production should not
be bined with agricu! production into one index.

Several years before the issue of this report, Findlay Shirras™ had made attempts
to measure business activity. His latest contribution to the snbject is to be found in
“Bulletin de V'Iostitnt International de Statistique” (1936, p. 478), where his main idea
was to arrive at India’s National Income. He combines industrial and agricultural incoma,
without climinating the effects of price changes. Besides he does not give sufficient details
about the data and methods to enable one to judge the accuracy of the results obtained.

Three years after the publication of the Bowley-Robertson report, Sir David Meck,’
presented a paper on “‘Some Measure of Economic Activity in India™ before the Royal
Statistical Socicty of London. He may be regarded as the pioncer worker o measure-
ment of business activity in India. He ogreed with Bowley and Robertson about the
incomplete nature of the data available, but was nevertheless of opinion that there was
sufficient statistical material to yield an approxil of the ic activity of
India, which he derived by combining indices relating to agriculture, industry and trade.
Though his caleulation was based on annual data, he realised that in order to be of
practical use, these index numbers should be compiled on a monthly basis.

The next work on the subject was by DBose,' who computed monthly indices after
allowing for 1 ch He followed in the main the metheds adopted by the
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“Yconomist" of London for thelr index of business activity and obtained substantially
similar results.

The last and in & way the most important work on the subject s the “*Capital” Index
of Industrial Activity in India, issued for the first {ime in “Capital”, dated March 17,
1938. Here also monthly indices arc avaitable substantially on lines similar to thesc of the
“Eoonomist”. The treatment however is more elahorate than in Prof, Bosc’s article, and
the serics is being continnonsly published every month.

The “Capital"* index is the geometric average of 13 indices, classificd under § broad
groups, with different weights for each individual series. The year 1938 has been chosen
as the base, and the corresponding weights for the serics are given below :

Series Weights
I. TIndustrial Production a3
(i) Cotton Manufactures ... 9
(i) Jute Manufactures 6
(iii) Steel Ingots ... 5
(fv) Pig Iron 8
{v) Cement e §
(i) Paper w3
{vii) Coal 7
II. Internal Trade ... . 24
III. Financial Statistics . 20
IV. Foreign and Coastal Trade ... w7
{i) Exports 4
(i) Imports 3
V. Foreign and Coastal Shipping ... . 6
(7} Tonnage Entered e 3
(i) Tonnage Cleared I
Total ... . 100

The three ‘value’ series, vix. thow for chegue clearances and those for exports and
imports have been adjusted for price chunges, the first on the basis of the mean of Calcutla
and Bomliay Wholesale Prices Tudex Numbers and the Jast two on the lusis of Index
Numbers of Declored Values of Exporls and Imports. The weights are derived from
diverse considcrations, such os, (a) volue of gross output, (b) volume of production,
(¢) amount of capital invested in particufar iodustries, (d) value of goods handlel
and (¢} value of volume of iransactions. ‘This is perhaps inevitable, for although items
such as cheque clearmices, production of coal and tonuage cleared are all influcneed by
husiniess nctivity, there is no common denominator which can be regarded as reasonably
satisfactory for all. It should also b noted that although agriculture is not dircctly repr-
sented in the index, its effect s not entirely chsent, as the character of the ayriculurd
nctivity is reflected ot least to some exlent in somic of the compofient serics e.g., interual
ond foregn trade, cheque clearances cte.
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GeNERAL CRITICISM

It is generally recognized that an index nmber should be computed on a sufficiently
wide basis to ensure its representative character, though it may not be possible to follow
this principle always. It will be scen thut sugar and tea have heen omitted from the list
of industrics. Sir David omitted them because e had included them under agriculture.
Their inclusion in the *“Capital” index therefore scems to he desirable, particularly as
monthly data relating to their output are available. In the next place, for an index of
business activity, consumption figures are clearly preferable to production data, But even
when consuniption figures are availuble, ¢.g. for cotton, they have not been utilized for the
“Capital” index.® Again, other features like the absence of a census of production,
ahsence of detailed employment statistics (annual data alone being available), and absence
of an index nwnber of prices with o base sufficienlly near to the present time materially
detract from the uscfulness of the “Capital’’ index or for the matter of fact any other index.
So far os the declared values of exports and impiorts are concerned, the base is now 1927-28,
a year of comparative stability during recent times, but for wholesale prices, the base is
still July, 1914. The procedure of taking the mecan of Calcutta and Bombay indices in
order to arrive at the all-India index number of wholesale prices scems to be also open to
criticism.

Inspite of these theoretical imperfections, the index has worked well in practice, and
has generally come to be recognized os satisfactory. The League of Nations also have
recently accepted the “Capital’”” sub-indices for industrial production figures for (a) coal,
(b) cotton, (c) jute, (d) steel ingots, {¢) pig iron, (f) cement and (g) paper in their ““Statisti-
cal Year Book"’ for 1938-39 (p. 185). It should be noticed, however, that neither *“Capital’’
nor the League of Nations authorities have thought it advisable 1o compile an index number
of industrial production on the basis of Wicse series and their relative weights, apparently
because the industrics dealt with do not seem to cover a sufficient proportion of the total
industrial production of India.t In view of the practical usefulness of the index, however,
it scems worthwhile to subject the index to a detailed analysis.

ProsreM or BusiNess MeASUREMENT

It is well known that cvery economic scries is influenced by three types of changes ;
scasonal fluctuations, sccular trend and business cycle, besides influences of a random
nature. For considering husiness cycles therefore not only must scasonal fluctuations be
climinated but the secular trend must also be allowed for, It will be scen that although
cach component series has been corrected for the scasonal factor, a twelve monthly moving
average has been computed for the final index. This cannot evidently be for adjustment
of 1 fl i but is bly designed to get at the trend, or, morc®appro-
priately the moving norm, from which the deviations should be measured for stilying busi-
ness cycles. An example will make the point clear. Compared to 1932, the production of
sugar has gone up so enormously that even in a year of depression, the industry will record
a better ohtput than in 1932. But that will not prove that there is prosperity in the in-
dustry. It is thercfore clear that the trend should be as accurately determined as possible
and climinated for measuring business cycless

® Since the orticle was wrilten, consumption figures have in some cases been taken into account
in preference to production figures, £.g., consumption of raw cotton {n place of cotton manufactures.

t The *Capital index is now called the Intlex of Industrial Activity, the change of name nkipg
place, ofter this pager was wrilten.
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‘TrENDS OP TiIR DIFFERENT SERIKS

To get at the law of growth, a logarithmic trend is to be preferred to on ordinary
trend, the more so as we are workiitg throughout not with ordinary quantitics but with
index pumbers, showing percentage changes from the 193§ level. It is recognized on all
hands that the period of 51 months from January 1933, to March 1937, to which the
present study was mainly confined, was one of uninterrupted progress. \We have thercfore
fitted a logarithmic straight line for this period to the thirteen sub-indices as well as the
general index number, the origin being the middle of the period, viz. February, 1935 and
{, the ubit of time Leing a month in each case. The resulting equations are given in
Table 1.

TABLE 1. LOGARITHMIC LINEAR TRENDS OF ‘‘CAPITAL’ INDEX AND OF TNR COMPONENT SERIES

Index Trend Index Trend
Dig lron 1-0657 4 0-0048 ¢t Cosl . e 19772400012 ¢
Steel Ingots ... . 1970240-0027 ¢t Inland Trode . 1948400019 ¢
Cotton manufactures ... . 10509400021 t Cement v 19205400083 t
Jute manufactures ... e 20069400032 t Yaper o 19867400018 ¢

Cheque clearances ... we 1408424 0:0014 t Shipping, tonnage entered ... 1-987) 4000087t

Iixports v 20084400028 ¢ Shipping, tonnage cleared ... 1-9898+0-00088 t

Imports w 19738400015 ¢ General Index e 18845400022 ¢
(Unjt—Calendar montb,  Origin—February 1933)

DeviaTions FROM TRENDS

For measuring business cyles, the deviati were obtained in the following way.
For cach serii:s, we have a calculated value for each month as given by the equation of
the*logarithmic trend and an actual value as given by the lugﬂmhm of the figure for the
month in question, The difference of these two 1 the p
deviation or business cycle logarithmically, and has been termed “logarithmic deviation™
in this paper. An -djus(mcnt is however necessary, as the deviations of the different
series are mot ble untit all is made for the varying standard
deviations of the different serics. In Table 2, for each of the thirtcen individual serics,
“Jogarithmic deviations" divided by their respective standard deviations are given for the
st months from Janunry, 1933 to March, 1037. These 'standardised’ logarithmic devia-
tions strve as 'y of busi cycle, and are mutually companblc For
getling at gorresponding figures for the 1 of these p a weighted average
of these thirteen standardised logarithinic deviations should be computed. For pracuca|
purposes, however, this is not necessary. We may the dardised 1 il
deviations of the general index number which will come practically to the same lhmg.
provided our trends have been reasonably accurate.

COMPARISON OF STANDARDISED DEVIATIONS
The resemblance between the general index number scries on the one hand and the
thirteen individual seri¢s on the other is sufficiently cJose to lead to the conclusion that
whatever might be their theoretical basis, and however heterogencous they might be, they
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INDEX OF BUSINESS ACTIVITY IN INDIA

are all good indicators of business activity. At the same timne, it is also to be noticed that
all the different series Jo mot reflect the business conditions to the same degree. For
instance the resemblance with internal trade, pig iron, cement and cotton manufactures
scemis to be much closer than with tonnage entercd or tonnage cleared.

CORRELATION COEFPICIENTS

It may be argued that so many adjustments have been made with raw data that their
nature and significance may have been interfered with, To check up the conclusions
reached from the standardised logarithmic deviations, the mutual corrclation cocfficients
between the general index number series and the thirteen component serivs are given in
Table 3. It will be seen that the highest corrclation coefficient is obtained in the

Tane 3. CorretaTion COEFPICIENTS MeTWEEN TR CAPITAL GENERAL INDEX
AND TNE COMPONENT SERITES

| [ )
H = g | 2]z s e ¥
Blalels|tlg]elsln aia|Ela
w 2 ° =3 o = g s |23 8.
Sl S|4k S - A
Steel ingots ‘8781

Cotton manufacs. ['8063 6589
Jute manufacs. 5602 3945 | 5825
Cheque clearances |'4994 ['2811 |'6081 | ‘5283

Exports 6232 4886 |'3867 | 6500 ‘4332

Imports 6726 |'8I54 7462 | 1628 4277 ['3694

Coal ‘6731|6453 6920 | '2351:°2439 2109 | 7672

Island Trade 7295 *8468 [7381 | 74006399 ‘8341|4837 |'3769

Cement 8005 16249 7824 | “T463 6460 '6617 4768 | 4825 [ 7602
Paper "“T8771'6334 7054 ‘6910:'53&( '6520 |'5262 5670 [7301 8162

|
Tonnsge { cleared [-1078 | 1420 3085 | 0518 3472 1000 ['3577 4537 [ 1601 [ 2110 1021 8913

|
General index 8884 |'7345 [ 8832 "1210"1019 7546 |'6786 |'6457 [9062 ['8975 |'8580|'3852 |'3359

smpphzimtend ‘3597 | 2488 ['3686 00931580 ['0801 |4761 ['4718 [2053 | 2770 1784

Por 5% level of signil when n = 49, lati {ent should ot be below 0°276
and for 1 X level it should not be below 0°357.

case of internal trade, closely followed by pig iron, cement and cotton manufactures and
the two lowest are tonnage cntered and tonnage cleared.  All these correlation coefficients
but one are significant at 1 per cent level. The correlation codfficient between the generul
index number and the tonnage clcared is only significant ot the 5 per cent level. Tt is
quite true that it is not legitimate to apply such tests of significance to mutually corrclited
items of a lime series.  Bul at the same time it is equally true that if a corrclayon co-
cfficient falls_ helow such limits of signifi its validitv | all the more open to
doubt.
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TxTRRNAL AND EXTERNAL Cinecks

We have been di ing so long the question of or i y between
geaeral index of business octivity and their several componcnh This does not however
remove the disability that although all of them may indicate the same thing, they may
not imlicate husiness activity at all. We have therefore to check up the index number of
business activity with an independent measure of such activity, arrived at from altogether
different considerations. In other countrics, such indcependent checks are provided by
figures for real National Income, that is to say the mominal National Income adjusted for
variation in the purchasing power of money. Unfortunately for India we are still without
satisfuctory figures even for the nominal annual income calculated on the same basis for
a number of yvars. The most recent work on the subject, is Dr. V. K. R. V. Rao's
“Exay on India’s Natioval Income™. It is on a wider ond a more comprehensive basis
than previous estimates, but the figures only relate to the nverage of the years 1925-26
to 1929-30.* It is therefore not possible to use National Income figures for checking up
the validity of the “Capital'* index.

VarIABLE YIALD SeCURITY

It is an undoubted fact that profits rise or fall in accordance with general business
prosperity or declive. Such profits are reflected mot only for the immediate past but
also for the near future in the price of variable yield sccurities. TFor operators in the
share market are guided not only hy the dividends actually paid for the last half year hut
also by the dividends which may be expected os a result of future business conditions at
the time of the next half year's accounting. It is true that sentiment plays a large pant
in the reading of the past and in the discounting of the future, and there is generally a

ndency of I tion both in imism and imi: This is not perhaps a dis-
advanlage, for market psychology is a faclor, which is also operative in connection with
business cycles. It is thus clear that though the index number of variable yickl securities
is generally a very good indicator of Lusiness conditions, the movement of the two series
are likely to differ to some extent owing 1o the following reasons:—

(1) the market price of securities for a particular period reflects not only the busi-
ness conditions for that period, but al:o that for several months ahead ;
{2) the amplitude of fluctuations of security prices will be much more pronounced
than that of Lusiness conditions generally.
It may therefore, be i ing to compare the fl ions of busi activity with

those of variable y\cld securitics nnd 1o sce how far the resulls agree with such a priori
considerations.

LAG or Bosixkss Benminp SkcuriTy Pricy

For forecasting purposes, a detailed study is necessary in order to measure the log
of business or what comes to the same thing the lead of security price. Tn the *Monthly
Survey of Dusiness Conditions in India” jodex numbers of prices of variable yicld
securities are being published from 1927-28 onwards with the year 1927-28 os the base ;
but these are not corrected for the scasonal factor hefore publication. The method of

The National Income of ‘India for 193112, by the same outhor was publishel after this article
hed Leca written,
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INDEX OF BUSINIESS ACTIVITY IN INDIA

has been d bed in the “Survey' for April, 1937, pp. 29-30. We have
taken 12-monthly avernge as the trend ond the arithmetic means of the percentage devia.
tions from that trend have been utilised for the scasonal factors given in Table 4.

TADLR 4. SkasoNAL FAcTors POR VARIABLE YiELp SecUmtty INpRX.

Month  Sgmeml arny,  Semsomal gy Stemal e, Sesoma

Yactor Yactor Pactor
{:nuyy . lOIs April w997 July w1008 October ...
Febroary ... 101-1 May .~ 1006 Abpust - 8 Novewber ... 997
March - 990 June - 1000 Scprember ... 887 December ... 1005

The correlation cocflicients between the variable yleld securitics index ond the
“Capital” Index of business activity \\ilh lags from onme to six months are given in
Table 5. It will be scen that the d is obtai in the casc

Tantg . CORRELATION COEPPICIENT BETWKEN VARIADLE YIELD SECORITY
Inpix AND CarrTaL Geserar InpeX.

Lagin Correlation Lagin Correlation
nonths Coeficients months Coeflicients
1 e 08087 4 . 0848
2 - .. 08140 8 . 0-81%)

3 e OBMS L] . w 08336

of three months which is cqually distant from the time of last accounting as well as
from that of the next accounting.

DirperksT BstiMATES OF Busivess Activiry

It is therefore clear that the vnmblc yicld sccurities index number may be used for
general b di three months ago, subject to the proviso men-
tioned above that the amplitude of the former will be more pronounced than that of the
latter. ‘This is done in Table 6. For purposcs of comparison, cstimates on the basis of
interual trade, pig iron and cotton manufactures ore given along with the general Index
Number. Unfortunately cement data which are so highly correlated as shown nbove
have mow been di i I, and it was therefe not thought advisable to make any
estimate from the cement data. The figures given in Table 6 show clearly that the
resemblance with variable yicld securities is not so close as with the other three series.
This is not surprising, for an clement of the fulxre is inherent in this serics, whereas the
others represent only the present and the immiediate past.  On the other hand, the variable-
yield securitics Index Number stands far superior to the rest for forecasting purposes,
because the general trend of business is roughly kuoown obout three months ahead.

VOLUME OF AGRICULTURAL ProbveTION IN INDIA

It has been pointed out above that the ‘‘Capital® index of business activily concerns
itself mainly with industrics and includes agricnlture only indirectly through serics such
as those for internal and external trade. Bat India is a country so predominantly agri-
cultural that it scems desirable to compare the fluctiations in industry with that in agricul-
ture. ‘That being accepted, the question arises whether the walue figures or quantily
figures should be used, For the “Capital™ index, quantity figurcs have been taken as
far as possible and the few value figures included have been adjusted for price changes.
This is necessary, for an index of husiness activity properly comstructed shauld reflect
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veal ns distinguished from nominal National Income as stated above, It therefore follows
thot for agricvlture we should consider quantity figures and not valuc figures. This is
all the more desirable, as it is well known thut o considerable part of the food crops
is 1 by the il b 1 making them independent of the ruling market
price. At the same lime & caveal scems to be clearly mecessary. The essentially inclastic
nature. of agri )] ducti pecially in a conntry like India may record the same
output cven in a year of grest dey it and may dis hide the

Tanik 6. Camrat ‘Gunksar’ INoeX AND 178 Estisiates Deriven Prox Otig Semis

Estimates from Estimates from 1
‘Capital’ 'g:pllnl'
Geneml nersl N
index | Internal T Cotton | Varlable | “indey Internal Pig Cotlon |Vasisble
Trade lron | Momufac-| Yield Trade lron |™anufmc-| Yied
tures | Security tures IS«udly
97’8 937 988 | 1037
830 831 o7 980 939 968 | 1080
835 s 880 018 979 977 | 131
852 828 908 819 950 | 1019 | 106
803 814 859 19°4 74 990 969 983 | 10714
872 906 | 849 831 88 :
1016 1023 980 | 1014
v 265 849 888 799 | 1009 10211 $95 | 108
858 921 897 867 823 | 1012 1031 981 | 1049
200 oT'3 888 874 828 | 1027 1048 992 | 1038
842 879 89°1 875 851 [ 1027 1051 | 1033 | #92
858 848 909 848 858
1018 1007 | 1006 | B99
884 020 90°4 881 818 | 1007 1056 95 | 1022
88'3 893 015 887 878 | 1024 1084 | 1012 | 1036
868 870 907 8 881 99°1 1027 | 1014 | 1029
027 971 931 883 810 | 1022 1027 | 1038 | 1008
037 976 802 817 870
1032 1047 | 1062 | 1000
905 920 011 900 848 | 1042 1041 2 | 1003
051 980 082 BUS 878 | 1034 996 [ 1026 | 1014
942 046 9971 898 017 | 1020 1018 o1'¢ | 1024
958 971 948 032 834 | 1035 1005 998 | 1038
070 971 850 900 940
1036 92 077 | 1073
1001 | 1021 860 998 042 | 1048 85 952 | 1076
1010 06’8 1008 1047 M3 1072 1002 998 | 107
98°6 953 | 1001 | 102§ 092 [ 1nos 1009 | 1082 | 1067
1005 o7 91 | 1040 | 1023 | 1067 1041 | 1088 | 1102
987 | 1000 48 | 12021 | 1056 | 1117 142 | 1066 | M2
agricultura] distress. For, during the last d ! icultural prices went

down hy as much ns 5o per cent even though the production figures had not materially
changed. Thus the cultivator got only half his former income for the non-food crop and
for the portion of the food crop not consumed hy him, but he had to make practically
the same money payment for rent, interest charges cte.  His distress was therefore extreme,
notwithstanding the fact that his production was not affected to any marked extent. The
volume of ogricultural production should therefore be idered in the light of the
above remarks.

Mxri10p oF CALCOLATION

Sir David Meck had given an estil of \' ] 2 1 ; duction {n his !lmp\'l hlflnl:
the* Royal Statistical Socicly. We have practically foll lh‘f ame | ’“"“h
to two rescrvations, e used a pre-war base, which is far too distant notr to be of mux]
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INDEX OF BUSINESS ACTIVITY IN INDIA

practical use. In the second place, he {ncluded Burma, which is now o scparale teritory.
As already stated Dr. Roo bas made a detailed study of India’s National Income including
ogricullural income from 192526 1o 1929-30. Ilc¢ has however included Burma and
excluded Indian States. We have adjusted his figures, and have arrived at the moncy
values of the different crops for the years 1925-26 to 1929-30 for India (including Iadian
States and excluding Burma) which we have taken as our “‘weights for computing the
oll-India agricultural index.

CoRrRESTONDEXCE WITII WORLD PRODUCTION

The results obtained are given in Talle 7. A statistical difficully was expericnced
with regard to certain crops in several years for new arcas were reported from time to time.
Necessary adjustnicnts were mode to obviate this Jificully. For purposcs of comparison
the index number of world agricultural production as given in the Statistical Year Book
of the League of Nations is quoted oloug with our own index. It will be scen that
ngriculture in India has followed practically the same course os in the rest of the world.

Coxcrussons

(1) The trends from Jauuary, 1933 to March, 1937 are substantially similar, so far
as the “Capital” index ond the component series are concerncd.

(2) All the copstituent series are closely correlated with the general index, except
tonnage cleared and tonnage entered® the highest correlations Iring noticed in the case
of internal trade, pig iron and cement ;

(3) The association of the 'Capital” index with the official variable yield sccurity
index is quite close specially with three months lead in the case of the latter ;

(4} the estimate of business aclivity derived from the variable yield sccurity index
three months ahead is not so good as that derived from simultancous internal trade, pig
iron and cement data and the reason for this discrepancy is stated ;

(5) Dr. Meek's serics of index numbers of the volume of agricultural production in
India has been reconstructed with a mew base, excluding Burma, new figures being
obtained [roin 1925-26 to 1937-38, showing remarkable correspondence with the League of
Nations world index number of agricultural production ;

(6) Agricultural activity in India has proceeded differently from the industrial activity,
but has been on substantially similar lines to the rest of the world,
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In the “Capital” index tmde and shipping scrica hiave been replaced respectively by sotes in
circulutioneand concpmpfion of eleciricity siuce this article was written.
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