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INDIA’S MANUFACTURED EXPORTS:
AN ANALYSIS OF SUPPLY FACTORS

IrzaL ALI

I. INTRODUCTION

HERE have been a number of exhaustive studies designed to describe and
T explain the behavior of exports from India. While these studies have

highlighted the neglect of exports in the fifties, the major focus of attention
in the sixties and seventies has been the inefficiently designed and badly imple-
mented export promotion policies. These policies which concentrated on the
non-traditional manufactured sector resulted in the export of items with high
domestic resource costs. Conflicting views have been expressed on whether these
promotion policies had any significant impact on the volume of manufactured
exports. The purpose of this paper is to examine the determinants of the supply
of manufactured exports from India. The determinants will include export subsidies.
While similar studies have been done for other countries,® econometric analysis
in the Indian case has been focussed on export demand aspects.® Since the
share of India’s manufactured exports in world manufactured exports has been
low and further has declined from 0.51 per cent in 1970 to 0.34 per cent in
1980, it is reasonable to assume that Indian manufactured exports faced infinitely
elastic demand curves. The framework of analysis assumes a traditional trade
model with no product differentiation. Thus, given the small country assumption
and no product differentiation our main concern is with export supply functions
[3]. While the assumption of no product differentiation is common in the
literature (see footnote 2), its incorporation would increase the empirical content
of the analysis.

II. METHODOLOGY

In this paper, a number of alternative dependent variables will be used. Tradi-
tionally, total foreign exchange receipts from exports (X) has been used as the

I am thankful to Ms. C. Castillo and T. Ramirez for competent research assistance. Helpful
comments from B. Campbell, E. Go, Y. Iwasaki, A. Parikh, J. Lee, and P. Rana on an earlier
draft are greatly appreciated. They are in no way responsible for errors that remain. The
views expressed in this paper are those of the author and not necessarily those of the
Asian Development Bank.

1 See, for example, [22] [5] [23] [6] [18] [27] [28].

2 See [10] [14] [25] [26] [20] [11] [29].

3 See [17] [8] [12] 1] [19].
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export variable. However, if exports require imported inputs and foreign exchange
earnings are the crucial concern, an alternative export variable is net foreign
exchange earnings from exports. This is defined as gross export receipts minus
cost of imported inputs. Halevi [14] has termed this as value added in foreign
exchange (VX). Both concepts will be used alternatively to define the dependent
variables. In addition, following Halevi, the shift of resources along a transforma-
tion surface is expressed by a variable showing relative exports. The denominator
to which the export variable is related depends on the substitution postulated.
Two cases are considered. First, substitution is assumed between manufactured
exports and non exported manufactured product (M): X/M and VX/M are now
the relevant variables. Second, substitution is assumed between manufactured
exports and all other goods (¥): X/Y and VX/Y become the appropriate
variables. v

The small country assumption implies that export prices in the world market
are exogenously determined. Since export receipts are normally expressed in
current prices, it becomes necessary to express total foreign exchange receipts or
value added in real terms. The dependent variable will therefore be expressed
in dollars at constant prices. Verghese [27] has suggested that this procedure
be followed in the Indian case.*

Relative profitability between selling in the world and domestic markets is
likely to be a key determinant of the volume of export supply. Relative profit-
ability is judged by the ratio of export to domestic price. In his export decision,
an exporter is guided by the export price in foreign exchange and the units of
domestic currency per unit of foreign exchange which he actually receives. The
formal exchange rate and the extent of subsidization determine the units of
domestic currency which the exporter actually receives. This has led to the
concept of the effective exchange rate (EER) which measures what exporters
receive per unit of foreign exchange:

EER=R(1+5),

where R is the official exchange rate and S is the ad valorem rate of export
subsidy.? Thus the product of the exogenously determined export (PX) and the
effective exchange rate is the relevant variable to use in determining the price
the exporter actually receives. The appropriate domestic price would depend on
the substitution assumed. In the case of substitution between manufactured
exports and manufactured output sold in the domestic market, the domestic price
to use is the price of manufactures (PM) in the domestic market. If substitution
is assumed between manufactured exports and all other goods, the domestic

4 The rates of growth of the rupee value of manufactured exports in current prices, the
dollar value of manufactured exports in current prices, and the dollar value of manu-
factured exports in constant 1968—69 prices for the period 1967-80 are 14.8, 13.8, and
4.5 per cent, respectively. :

5 Halevi uses this terminology. It is distinct from the EER which measures the average
change of a country’s exchange rate against all couniries.
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price will be the price of total product not exported (PY). Thus the relative
price variables are given by .

R = R4S PX

yTi ' ey
Ry R(+S)PX @
PY

Clearly, the relative profitability of exports will improve if the world market price
of exports, the official foreign exchange rate, or the rate of export subsidy
increases, or the price in the domestic market decreases.

An interesting exercise for policy purposes would be to test the hypothesis
that manufactured exports react in a different way to changes in the real exchange
rate and to changes in export subsidy, thus separating the relative price variable
into two components, RRM (RRY) and S. One reason for this assymmetry is
that in India the export subsidy has many components. While some components
like the import premium are highly volatile, other components like duty drawbacks,
export credit and export subsidies are administered by different agencies with
differing degrees of efficiency [6]. Consequently, the volatility of the subsidy
component together with its lagged disbursement may cause exporters to view
the subsidy and exchange rate elements differently. Thus differences in export
supply response maybe due to the perceived transitory character of export
subsidies.

For a growing economy, the export supply function itself will shift over time.
To distinguish movements along a supply function from the shift of the supply
function, factors augmenting the capacity to export need to be considered. Halevi
uses capital stock as a proxy of the shift variable since changes in capital stock
imply changes in potential output. Goldstein and Khan [13] use output as a
proxy for the shift variable. In this paper capital stock will be used as the shift
variable. In addition, Verghese [27] has argued that manufactured exports have
done well generally in recession years. To test this hypothesis an attempt will be
made to separate the effects of trends and cycles in the manufacturing sector of
the domestic economy.

III. SPECIFICATION OF THE EXPORT SUPPLY FUNCTIONS

Having described the dependent and independent variables that will be used in
this paper, we next specify various versions of equations that will be tried in the
estimation of the export supply functions.® The traditional formulation of an
export supply equation relates the quantity of exports supplied (X*) to the
relative price of exports (RM) and domestic productive capacity which in our

6 The specifications for total manufactured export earnings (X) will be stated. Given the
description in Section II, the specifications for value added in manufactured exports
(VX) necessarily follow.
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case is capital stock (K) of the manufacturing sector. In log linear terms the
equation for export supply has the following form:

In X =da,+a; In RM;+a,In K. 3)

As the price of exports rises relative to domestic prices, production for exports
become more profitable and hence exporters will supply more. Similarly, as the
country’s capacity to produce more increases, exports are expected to increase.
Thus a, and a. are expected to be positive. Two assumptions are made when
equation (3) is estimated. First, exporters are always on their supply curve so
that supply always equals the actual level of exports X*=X. Second, demand
price elasticities of exports are infinite so that the equation can be properly
estimated in a reduced form.

The method followed by Khan and Ross [16] in separating cyclical and trend
movements in import demand is adopted here to test the hypothesis that India’s
manufactured exports did well in recessionary periods. An export supply function
similar to equation (3) is specified but in terms of the trend values of the quantity
of exports and manufactured output -

IDX*ts=bo+b1 In RM,;+b, ln O%,, (4)

where the star indicates the trend or potential value of the variable. The coeffici-
ents by and b, are expected to be positive. The deviations of actual export supply
from potential export supply is related to the deviation of actual from potential
manufactured output by the following equation

In Xp—In X*#f=y (In O;—In O*y), ')
where y>0. Substituting equation (4) in equation (5) wet get
In X =bo+ b, In RM;+7y (In O;—In O*) + b In O*;, ®

while the coefficient y will give the cyclical effect, the coefficient b, will give the
trend or secular effect. The difference between actual and potential or trend output
can be taken as a proxy for the difference between actual and planned output
and is interpreted as a measure of excess capacity.

To test the hypothesis that manufactured exports react in a different way to
changes in the real exchange rate and to changes in export subsidy, equations (3)
and (6) are altered to

lnthzao—l-allnRRMt-{-ag lnSt-I-asant, (7)
In X;f=bo-+b.1n RRM;+b,In S;+7v (In O;—In O*;) + bs In O%;. ®

As already stated, the shift of resources along a transformation surface is
indicated by relative exports, X/M. Movements along the transformation surface
depend on relative prices RM. To distinguish movements along the surface from
shifts in the surface itself, the capital variable is used as a proxy for the shift
parameter. The above, in equation form is specified as
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In (_AA%) —dy+d;, In RM,+dy In K, ©)
¢

While d; is expected to be pisitive, the sign of d, is uncertain and will depend on
whether growth was export biased or not.

IV. EMPIRICAL RESULTS

The models described in Sections II and III were estimated for India’s manufac-
tured exports using the ordinary least squares method. Tables I and II give the
estimates. Each table shows the value of the estimated coefficients and, in
parentheses below these, the ¢ statistic. In addition the adjusted coefficient of
determination R2, the Durbin-Watson (D.W.) statistic and the F statistic are
reported. While the rationale for the variables used has been outlined in Section
II, the definitions of the variables and the sources of data have been described
in detail in Appendix.

Table I shows that the estimated price elasticity in the export supply equation
for formulations (1) to (4) and (9) to (10) carries the expected positive sign and
is significantly different from zero at the 5 per cent level. Equations (1) and (3)
suggest that an increase in capital stock leads to an increase in export supply.
However, equations (9) and (10) which are associated with movements along
a transformation surface indicate that the coefficients associated with capital stock
are negative. Since capital stock has been used as a shift variable, the negative
coefficients imply that growth has been biased against manufactured exports. In
the light of the import substituting policies India has followed for the manufacturing
sector, this result is to be expected. Equations (2) and (4) which are used to
separate the trend and cyclical effects indicate that relative prices, trend output
and cyclical factors have all been significant in influencing manufactured exports.
Clearly, recessionary forces at home have helped exports. This confirms Verghese’s
hypothesis that when domestic demand was constrained, producers of manufac-
tured goods did seek markets abroad.

In equations (5) to (9) of Table I, the relative price variable is decomposed
to separate the impact of changes inthe real exchange rate and subsidy on export
supply. Equations (5) and (7) suggest that while both the real exchange rate and
subsidy have significant positive effects on export supply, the impact of the former
is numerically larger. The elasticity of the former is greater than the latter by
88 per cent. Equations (6) and (8) which are used to separate the trend and
cyclical effects show that the real exchange rate, trend output and cyclical factors
have all been significant in influencing manufactured exports. In these two
equations, though the signs associated with the subsidy coefficients are positive,
they are not significant at the 5 per cent level.

The overall conclusion that emerges from Table I is that the relative price and
capital variables together satisfactorily explain the variations in total manufactured
export supply. The relative price variables (RM, RY) are positive and significantly
different from zero implying a positively sloped function for export supply. Given
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the definition of relative price, we can surmise that an increase in world market
price, the exchange rate, the rate of export subsidy or a decrease in the price of
manufactured goods in the domestic sector will result in increased export supply.
An increase in productive capacity proxied by an increase in capital stock also
leads to an increase in export supply. However, when movements along a
transformation surface are considered growth has been biased against exports.
When cyclical factors are separated from trend sectors, recessionary situations
at home lead to higher export supply. While the importance of relative price in
determining export supply has been. clearly established, decomposition of relative
price into the real exchange rate and subsidy elements has some interesting
implications. The empirical resilts suggest that the real exchange rate plays a
more important role than subsidy in determining the supply of manufactured
exports.

In Table II value added in manufactured exports defined as gross export
receipts minus. cost of imported inputs, both expressed in constant prices, is used
as the dependent variable. Table II follows the procedure adopted by Halevi [14]
where the relative price variables are similar to those used in.Table I. Here the
effective exchange rate is related to the ad valorem export subsidy rate. If foreign
exchange earnings from manufactured exports are the crucial concern Table IT
provides some useful 1n51ghts

Equations (1) to (4) in Table II show that the estimated price elast1c1ty in the
export supply equations carries the expected positive sign and is significantly
different from zero at the 5 per cent level. In equations (1) and (3) the coefficient
of the capital stock variable is not significantly different from zero at the 5 per cent
level. The above imply that it is the relative profitability of selling in the export
market versus selling in the home market rather than productive capacity which
is the constraining factor in increasing export supply. In addition equation (4)
suggests that slack in the domestic market also provides incentives to export.
As in Table I, equations (9) and (10) associated with movements along a trans-
formation surface suggest -that an increase in relative price of exports will shift
resources towards it. However, growth has been biased against exports.

In equations (5) to (8) in Table II, the relative price variable has been
decomposed into the real exchange rate and subsidy elements. Both numerically
and in terms of the level of significance, the real exchange rate variable dominates
the subsidy variable. In equation (5) the elasticity of export supply with respect
to change in the real exchange rate and subsidy rate are 0.88 and 0.07, respectively.
The corresponding elasticities in equation (7) are 0.90 and 0.13. In equation (8)
where the domestic demand slack variable is also significant, all the variables
except the real exchange rate are not significant in equations (6) to (8). These
findings indicate that export subsidies have not played a significant role in
augmenting foreign exchange earnings from manufactured exports in the aggregate.

An important point that emerges from the description of Tables I to II is that
both dependent and independent variables need to be specified with caution.
Though the. signs of the coefficients associated with the correspondmg variables
in the two tables are largely consistent, the level of significance varies. Hence
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the degree of certainty with which the. results of this paper can be used to aid
the policy maker depends on the choice of the independent and dependent variables.

V. CONCLUSION

The econometric results reported need to be tempered by the fact that the number
of observations was small, and the tentative nature of the subsidy estimates. In
addition the traditional trade model with no product differentiation has been
maintained. Given these qualifications, an important conclusion of this paper
is that manufactured exports from India are governed primarily by the relative
profitability between selling in the international and home markets, increased
capacity to produce, and the extent of capacity underutilization caused by
depressed demand at home. Relative profitability depends on the exchange rate,
export subsidy rate, world price, and domestic price. The components of relative
profitability were separated into two groups: the real exchange rate comprising
the exchange rate, world price, and domestic price and a second group consisting
of export subsidy. While the real exchange rate is a significant variable in
explaining variations in total and value added in manufactured exports, the
export subsidy is a significant variable in explaining total exports only. In
addition the real exchange rate is quantitatively more important than export
subsidy in determining exports of manufactured goods. A tentative conclusion
which follows from this paper is that exchange rate policies will influence exports
more than export subsidy policies.
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APPENDIX
DATA REQUIREMENT, DEFINITIONS, AND SOURCES

The discussion in Section II clearly indicates the data requirements of this paper.
Time series data is used from 1967-68 to 1980-81. The data for. total manufac-
tured export earnings expressed in rupees, index of manufactured exports prices
(PX), index of import pnces, and value of import licenses issued to registered
exporters are. taken from various issuies of the Report on Currency and Finance
(hereafter abbreviated as RCF) of the Reserve Bank of India. The definition of
manufactured exports used here includes manufactured goods classified chiefly
by material; machinery and transport equipment, clothing, and footwear reported
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in the RCF. Foreign exchange rates are obtained from the International Financial
Statistics and adjusted for the Indian financial year. The data on total manu-
factured output excluding manufactured exports (M) and net domestic product
excluding manufactured exports (Y) are derived from the National Accounts
Statistics (hereafter abbreviated as NAS), Government of India. These are
expressed in constant 1967-68 prices.

Total manufactured export earnings expressed in rupees, index of export prices,
and foreign exchange rates are used to express total manufactured export earnings
(X) in constant 1967-68 prices. The net foreign exchange earnings from manu-
factured exports or value added in foreign exchange is estimated by subtracting
from total manufactured export earnings the value of the import content which
is provided by the value of import licenses issued to registered exporters. The
assumption being made is that these registered exporters export manufactured
goods only. Value added in real terms (VX) is obtained by deflating the total
manufactured export earnings and value of imported inputs by the indices of
manufactured export and import prices respectively.

To estimate the relative price index, data is needed on the foreign exchange
rates, the export subsidy rate, index of manufactured export price (PX), the
price index of manufactured goods (PM) in the home market, and the NDP
deflator (PY). Data for the latter two are obtained from the RCF and NAS,
respectively.

The complexity of the Indlan export incentive schemes has been described
in detail in the Alexander Report [2], Bhagwati and Srinivasan [6], Bagchi [4],
Dagli Report [7], Verghese [27], Sen [21], and Wolf [28], and the difficulties
associated with quantifying the extent of subsidy have been spelt out therein.
The discussion that follows needs to be viewed in the light that any attempt at
quantification of export subsidy in India is hazardous and at best could be
described as “guess éstimates.” Following Verghese and Wolf the major compo-
nents of export subsidy considered are foreign trade and export promotion, duty
drawbacks, premium on replenishment licenses, and subsidy from export credit.
It is assumed in this paper that all the export subsidy accrue to manufactured
exports only. The data provided by Wolf justify this assumption. The Explana-
tory Memorandum on the Budget of the Central Government gives the data
on foreign trade and export promotion while the annual reports of the Ministry
of Commerce and Ministry of Finance provide the data on duty drawbacks.
Data for export credit outstanding is taken from the RCF. The upper estimate
of Verghese [27] and the Tandon Committee’s [24] note of dissent is used to
obtain a figure for the extent of concessionary finance given to exporters. This
is 4.5 per cent.

The estimation of the extent of premium on replenishment licenses was most
difficult. The report on the export performance of Indian companies by ICICI
[15] gives estimates of the premium on import licenses for 1972-75. Data
on premium on import licenses is provided in the Gujarati weekly, Vyapar.
Averages for the years 1967-68 to 197677 were estimated. It was found that
the ratio of these averages to the premium on replenishment licenses obtained



INDIA’S MANUFACTURED EXPORTS 163

by the ICICI study for each of the three years was 0.54. The premium on
import licenses obtained from the Vyapar were multiplied by 0.54 to derive the
premium rate on import replenishment licenses for the previous years. Following
Wolf [28], the premium on import replenishment for 1976-77 onwards is
assumed to be 10 per cent.

The sum of foreign trade and export promotion, duty drawbacks, premium
on replenishment licenses gives the total incentive for exports or export subsidy.
This as a proportion of the total value of manufactured exports expressed in
rupees at current prices gives the ad valorem export subsidy rate (S).

Once we have the data on the foreign exchange rate, the ad valorem subsidy
rate, the export price index, we use the indices of home goods prices (PM, PY)
to derive the relative price indices defined in equations (1) and (2) given in the
text.

The data for manufactured output (O) at constant 1967-68 prices is taken
from the RCF. Potential or trend output (O*) is obtained by fitting a trend
line, In O =a+ bt, where t refers to time. (In O—In O*) is the proxy for cyclical
variations in the domestic manufactured goods sector.

The data for capital stock has been taken from Dholakia [9]. He has
employed the perpetual inventory method to measure the value of capital stock
at constant prices by major sectors of the Indian economy from 1948-49 to
1980-81. This data has been used to estimate capital stock of the manufacturing

sector (K) at 1967-68 prices.
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(Rs.Cr)

Foreign Duty Premium on Subsidy Total Rate of Index
Trade Drawbacks Replenish- from Export Export of Export

Year and Export for Mfg. ment Export Subsidy Subsidy  Subsidy
Promotion Exports Licenses Credit S 1968 =100

1 2 3 4) &) (6) M

1967 22.68 32.53 8.26 —_— 63.47 0.119 79.83
1968 - 34.00 43.60 . 18.76 _ 96.36 0.149 100.00
1969 " 4235 37.39 34,41 12.16 126.31 0.184 123.44
1970 41.80 33.00 03233 14.69 .. 121.82 0.174 116.84
1971 54.35 35.50 36.96 17.13 143.94 0.194 130.23
1972 - 62.29 47.00 34.70 19.61 163.60 0.181 121.46
1973 - 77.08 41.70 . 28.50 25.52° - 172.80 0.154 103.53
1974 - 85.83 60.92 28.99 28.58 204.32 0.148 98.90
1975 . 171.77 80.04 19.24 32.76 303.81 0.184 123.51
1976 295.93 120.20 - . 2410 43.97 484.20 0.200 133.97
1977  363.47 135.70 40.93 52.47 592.57 0.234 156.96
1978 - :434.87 149.76 © 49.06 58.55 692.24 0.252 169.19
1979 382.49 164.80 - ™~ . 64.35 65.57 677.21 0.238 159.36
1980 425.26 209.07 . . 89.87 73.21 797.41 0.281 188.23

Notes: 4 G)=(1)+(2)+(3)+(4). (6)=(5)/Columnn 1 of Appendix Table L

APPENDIX TABLE III

_ DERIVATION OF RELATIVE PRICE VARIABLES

Effective . Index of Index of
Exchange ng;;ﬁ’; Implicit Manu- 1968 =100
Rate NDP facturing

Year EER= Rate Deflator Prices

R1+S) 1968=100 (PY) (PM) RM RY RRM RRY

68} 2 3 (C)) (5 (6) ) ®)

1967 8.392 97 100 99 98 97 101 100
1968 8.618 100 100 100 100 100 100 100
1969 8.880 103 104 107 102 105 99 102
1970 8.805 102 108 115 98 104 96 102
1971 8.888 103 113 126 94 105 91 101
1972 9.101 106 126 140 99 110 96 107
1973 8.991 104 150 160 100 107 100 107
1974 8.942 104 176 194 102 113 102 113
1975 10.245 119 171 197 119 138 116 134
1976 10.727 124 183 201 140 154 134 147
1977 10.567 123 189 206 135 147 125 137
1978 10.274 119 193 207 142 152 130 139
1979 9.998 116 223 248 128 142 119 132
1980 10.111 117 249 296 118 140 106 126

Notes: 1. In (1), R is taken from column 5 of Appendix Table I and S from column
6 of Appendix Table IL
(2)-PX1/(4), (6)=[(2)-PX]1/(3),

2. =I

100, (8)=(R/7.500) (PX/PY) x 100,

Appendix Table L

(7)=(R/7.500) (PX/PM) X

PX is taken from column 4 of
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APPENDIX TABLE IV
INDEPENDENT VARIABLES

(Constant 1968 Rs. Cr)

Year Mggg%?ll(lg? g Nei) £glr]réeistic Capit?}c)Stock
@1 ) 3)
1967 3,536 28,633 14,271
1968 3,748 28,936 14,772
1969 - 3,904 30,223 15,635
1970 4,016 31,962 16,523
1971 4,128 36,011 17,395
1972 4,126 40,334 17,868
1973 4,328 39,797 18,959
1974 4,629 33,941 20,727
1975 4,772 36,447 22,259
1976 5,201 36,785 23,122
1977 5,646 40,300 24,111
1978 6,428 42,046 25,734
1979 6,249 39,096 27,373
1980 6,015 41,820 29,389
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- APPENDIX TABLE VI

ACTUAL AND ESTIMATED VALUES CORRESPONDING TO
EquatioNs (9) aNp (10) 1N TaBirE L

Year RXM RXMFIT RXY RXYFIT
1967 17.8 19.736 1.94 1915
1968 208 19.921 225 1969
1969 199 ¢ 20,021 2.15 ©2.058
1970 188 19.226 2.04 1.983
1971 185 18.452 1.83 1.966
1972 202 - 19.107 1.73 2074
1973 20.2 . 19.051 1.83 1.946
1974 186 19.036 2.15 2.022
1975 211 21.284 235 - - 2594
1976 260 . . 23656 2.99 2.949
1977 247 22.961 2.88 2.739
1978 210 23.463 2.67 2.791
1979 201 . - " 21.550 2.77 2472

1980 202 0 19.864° o235 2351
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ACTUAL AND ESTIMATED VALUES CORRESPONDING TO

THE DEVELOPING ECONOMIES

APPENDIX TABLE VIII

EquaTioNs (9) anp (10) ¥ TasLE II.

Year RVM RVMFIT RVY RVYFIT
1967 15.9 18.640 1.73 1.820
1968 18.5 18.388 2.04 1.838
1969 17.1 17.786 1.94 1.865
1970 15.7 16.417 1.73 1.731
1971 15.2 15.184 1.52 1.663
1972 15.6 15.467 1.42 1.736
1973 163 14.812 1.52 1.560
1974 15.7 13.930 1.94 1.542
1975 17.9 14.924 2.04 1.947
1976 20.6 16.253 2.46 2.194
1977 15.9 15.309 1.94 1.971
1978 11.5 14.984 1.63 1.935
1979 11.9 13.140 1.73 1.629
1980 10.6 11.494 142 1.476






