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Macro Shocks and the Indian Economy:

Some Results from a Macro Model

1. Introduction:

The last decade and a half has witnessed a considerable interest
in studying the stabilization policy responses and macro-adjustments
by developing countries to various macro shocks, both external and
internal (e.g., see Behrman and Hansen (1979), Coats and Khatkate
(1980, Hansen (1980) Leff and Sato (1980) Cline and Weintraub (1981),
Crockett (1981), Khan and Knight (1981, 1982), Ahmad (1986) and Khan
(1987). To a large extent, this interest could be attributed to the
series of macro shocks suffered by the developing countries during
this period, the consequent dependence of many of them on external
finance from an international organization like the International
Monetary Fund and the "conditionality" associated with such external
finance. These macro shocks ranged from the twin oil shocks of the
'70s, the general increase in interest rates in the international
capital market in the early '80s along with the associated external
debt problem in Latin America, to the more recent fall in primary
commodity prices and the tendency towards more protectionist trade
policies by the developed countries.

Needless to emphasize, what should constitute a package of

short-to-medium term policy responses by these countries to a given



macro shock depends crucially on what is perceived to be the effect of
the shock, which, in turn, depends on the structure of the economy.
Attempts to approximate the structure of these economies through the
development of macroeconometric models and the simulation of these
models to get an idea of the broad magnitude of the effect of a
specified shock has, therefore, been a natural response by researchers
in this area. Majority of these attempts have, however, been confied
to Latin American countries with relatively fewer attempts at
developing structural models for the Asian developing economies. It
is against this background that the present paper attempts to model
the structure of one of the developing economies in Asia, India, and
then analyze the effects of a few selected macro shocks by simulating
the model.

What kind of a model constitutes a "prototype" for developing
economies has been a subject of controversy (see, Rao (1952), Taylor,
(1979, 1981, and 1983), Crockett (1981), Porter and Ranney, (1982)
Klein (1967) and Gordon (1985, 1987). Without going into the finer
aspects of this controversy, but drawing upon some of the major themes
that have emerged from this, in Section 2, the basic ingredients of
what would constitute a proto-type macro model for an economy like
India are presented firt and the important features of the empirical
counterpart of this analyical proto type are discussed next. Section
3 analyses the short-to-medium term effects of introducing a few,

purely hypothetical shocks to the model; in the form of changes in the




time-path of government expenditure and its financing package.Results
from such standard, "text book" macro shocks help a great deal in
understanding the overall structural properties of the model much more
than a perusal of its individual regression equations. In section &4
the model is simulated for more concrete, real world macro shocks:

the twin oil shocks of the '70s; In section 5 drawing upon the results
of the earlier sections, what constitutes an appropriate stalization
policy response and macro adjustment in the Indian context is
discussed.

Econometric simulations of this type have come in for citicism
following the by now well known paper by Lucas (1976). This is the
criticism that the parameters of the structural equations of
amacroeconmetric model are not independent of changgs in the exogenous
variables. Consequently, the effects of changes in exogenous
variables on the endogenous variables computed from a model
conditional on parametrs that are estimated from past data are bound
to be in error. In other words, if parameters that are taken to be
constant do change when an exogenous variable is changed, the
estimated effects of the change are clearly in error. However, as
Ando (1981) and Fair (1984) have pointed out, the key question for any
given experiment with an econmetric model is the relative size of this
error. Without in any way diminishing the importance of the Lucas
criticism, it may be maintained that the relative size of this error

may be much smaller then, say, errors that result from aggregation




(Fair, 1984). For that matter, even the best econometric model is
only an approximation to the structure of an economy. The model and

the simulation results presented here are no exceptions to this.

2. A Macro Model for India:

To go into the finer aspects of the longstanding controversy on
what constitutes an appropriate macro model for a developing economy
and how relevant the developemnt in macroeconomics in advanced
countries would be largely beyond the scope of this paper. Instead,
what is attempted here is to spell out the basic features of a
prototype macro model for a developing country characterized by a
singificant share of agriculture in real GDP side side a modern
non-agricultural sector, substantial share of public investment in
total investment, the pressence of administered interest rates and
credit rationing in the credit market and high tariffs and quota
restrictions on imports in the foreign trade sector. The following

would appear to be the basic ingredients of modelling such an economy:

(i) A minimal disaggregation of the producton sectors in the
economy into agriculture and non-agriculture to allow for
differences in price-quantity adjustment mechanisms between
the two sectors. Since agricultural productin in such an
economy depend to a significant extent on exogenous factors

such as monsoon and also because of the longer time and




larger costs involved in adjusting "acreage" under
cultivation to realtive price changes, the supply function
in agriculture is bound to be fairly steep in the
short-to-medium term, if not fully vertical on the P-Y
space.

(ii) In general, therefore, agricultural prices may be more
flexible than non-agricultural prices. Consequently, in the
agricultural sector, the initial effect of an increase in
aggregate demand is felt on prices and only subsequently
would output start adjusting through the familiar "supply
response mechanism".

In the non-agricultural sector, with a variable cost-plus

mark-up pricing, the response pattern would be the

Al opposite: output changes first, prices respond subsequently.

|
Prices start adjusting upwards because the increase in
agricultural prices (engineered by the overall demand shift)
raises the money wage rate in the non-agricultural sector
and hence the cost of production.! This upward adjustment
of non-agricultural prices would be strengthened if the
initial increase in production and the consequent increase
in capacity utilization raises the mark-up rate too.

(iv) For aggregate demand shifts to have a permanent effect on

non-agricultural output, therefore, non-agricultural prices

should rise less than proportionately to agricultural
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(v)

(vi)

(vii)

I prices. This is another way of saying that changes in

] aggregate demand should affect some relative price in the

economy if it has to have real effects

In modeling aggregate demand side of the economy, the
consumption function should allow for differences in the
marginal propensities to consume between the agricultural
and the non-agricultural sectors and the effect, if any, of
fiscal deficits and public debt on private consumption.?

In modeling private investment, availability of funds may
have a more important role than the administered interest
rate. In countries with a large curb market, the rate of
interest in the curb market could still be utilized to
estimate the user cost of capital. Furthermore, given the
importance of public investment in these economies, whether
public investment "crowds-out" or "crowds-in" private
investment would be crucial in evaluating alternative fiscal
policy packages.

Depending on whether one has a curb market in the model or
not, the role of money supply and money demand would differ.
One way the supply of money can affect the economy is by
affecting the curb market rate of interest. For such a
channel to be operative, the curb market should be
responsive to excess demand in the organized money market.

Then a conventional LM specification can be obtained which



would define an equilibrium relationship.between the curb
market interest rate and the money supply for a given level
of output (or sectoral outputs). If the curb market is not
incorporated, one may use the money market equilibrium
condition to determine the general price level but then one
has to ensure that the general price level obtained from the
monetary equation is consistent with the general price level
that can be obtained from the two sectoral prices.

(viii) Regarding imports, some distinction between competitive and
complementary imports may be relevant since the two
components may have singificantly different effects on the
economy. What component of imports constitute competitive
and what component is complementary would differ
significantly across countries depending on each country's
endowment. Moreover, the extent of the foreign exchange
constraint on imports and how the available foreign exchange
is allocated across alternative imports could also differ
substantially across economies. Hence the treatment of
imports could be highly country specific. Similarly, the
treatment of exports would be fairly country-specific,
depending on each country’s market share in world exports,
the nature of the domestic market, etc.

In specifying and estimating the model that is used here, an

attempt is made to keep the structure of the model as close as



possible to the prototype specification presented above. However,
this does not mean that the model actually estimated is a replica of
the prototype analytical model. It is well known that during this
transition from a prototype analytical model to its actual empirical
counterpart, several modifications are introduced.

Most of these modifications are forced upon the modelers by the
sheer difficulties in getting estimated structural equations as close
as possible to the ones in the theoretical prototype. Considerable
"data mining" takes place at this stage becéuse, however "tight" the
theoretical model is, at best it only provides a broad guidance in
the specification and estimation of the model. That is, the prototype
model helps to choose the set of variables that should appear with
non-zero coefficients in each equation and in certain cases the signs
of these coefficients too. This has been the traditional role of
theory in specification of empirical models; much less often is theory
used to decide things like functional fdrms and the lengths of lag
distributions (Fair 1984). Keeping these in mind, all that is
attempted in estimating the model for India is to keep the central
message of the prototype analytical model in its empirical
counterpart. The complete model is given in Annexure 1, the estimated
equations in Annnexure II and the notations in Annexure III.

Results of interest and importance in the estimated individual
structural equations are many but the following deserve special

mention.



(i) the effect of public investment on private investment
(ii) the effect of public savings on private savings, and
(iii) the role of credit availability in determining

non-agricultural real GDP.

The effect of public investment on private investment has been a
source of controversy in India. Some have argued that irrespective of
its financing method, public investment crowds-in private investment
because it increasesbthe profitability of private investment
(Sundarrajan and Takkur (1980), Krishnamurti (1983) and Bhattacharya
(1984)).

Such a view of crowding-in effect implies two things: First, it
means that the private sector views public investment to be
complementary to its investment. .Secondly, it implies the existence
of considerable unrealized savings potential that could be exploited
by increased public investment. Put together, it implies some type of
a super-Keneysian effect of public investment on aggregate GDP:
public investment as an "engine of growth". Since the issue is of
considerable importance for analyzing fiscal policy effects, it is
worth probing the issue a little further.

With this view, we disaggregate public investment into:
investment in construction and machinery and equipment and include
them as arguments in the two private investment functions in the model

- one for construction and the other for machinery and equipment. The
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rationale behind this disaggregation is that public investment in
construction could be mostly "infrastructural" in nature and hence may
be complementary to at least some private investment, whereas public
investment in machinery would be mostly competitive to private
investment.

The estimated private investment functions, which are
versions of the modified Jorgenson-type investment function used by
Sundarajan and Thakur (1980), indicate quite a substantial difference

in the effect of the two types of public investment on private

| | investment. First of all, public investment in machinery has a strong

crowding-out effect on private investment: for every one rupee
increase in real public investment in machinery, private machinery
investment falls by about O 45 rupee in the short-run and by about
dw;l VVVV ;uoee in ;;; lllll I;;;m;ungl e. when the adJustment is complete with
a mean lag of about one and half years). However public investment in
construction (a proxy for infrastructural investment), has two
counterveiling effects: on the one hand, it has a strong crowding-out
effect on private investment in construction: for every one rupee
increase in real public investment in comstruction, private investment
in construction would decrease by 0.5 rupee in the short run and by a
full 1 rupee in the long run, the mean lag therefore being of about 2
years. On the other hand, it has significant crowding-in effects on

private investment in machinery, of about 0.47 rupee in the short run

and of about 0.75 rupee in the long run. On balance, therefore, a
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rupee increase in public investment in construction has a long run
crowdin-out effect of about 0.25 rupee on total private investment.

Thus the effect of public investment on private investment
appears to depend crucially on the composition of public investment.
At present roughly 55 percent of public investment goes for investment
in construction and the rest for investment in machinery. Holding
this ratio constant, for every one rupee increase in public
investment, private investment would fall by about 0.22 rupee in the
short run and by about 0.44 rupee in the long run.

To some extent, the croding-out effect of public investment in
machinery could be due to the operation of the import control regime.
Take an extreme case in which the capacity of the domestic capital
goods industry is fully utilized. Let the total imports of capital
goods (ie., public sector plus private sector) be constrained by the
availability of foreign exchange and the imports of domestically
produced capital goods are not allowed to be imported. Under these
conditions, if the government imports more of capital goods and hence
invests more in machinery and equipment, the private sector has to
import less and hence reduce its investment in machinery and
equipment. Consequently, crowding-out need not be complete but
partial crowding-out could still take place, as is happening in the
reported private machinery investment function.

Once again, the crowding-out effect in the case of construction

investment could aslo be explained by a specific feature of the Indian
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economy. Besides labor which is abundent in the economy, two most
important phsycial imports required for investment in construction are
steel and cement. Both these commodities were subject to extensive
price controls and rationed quantity allocations by the government.
Except for short periods of time, both these commodities were at short
supply. The total investment in construction would, therefore, be
mostly constrained by the availability of these imputs. Once again,
under these circumstances, if the public sector invests more, the
private sector is forced to invest less in construction -- an effect
very similar to the one operating in the case of machinery investment.

The crowding-in effect of public investment in construction on
private investment in machinery perhaps reflects the infrastructural
nature of public construction investment. Note that under the extreme
case of full capacity utilization in the domestic capital goods
industry, such a complementarity effect of public construction
investment on private machienry investment cannot be explained. For,
afterall for such complementarity effects to be operative, private
sector should be able to increase its investment in equipment without
enchroaching upon public investment in machinery. Some slack in the
domestic capital goods industry has to, therefore, exist for both the
less than full crowding-out effect of public investment in machinery
and the "crowding-in" effect of public investment in construction on
private machinery investment.

Some crowding-out effects of public sector savings (consumption)
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on private savings (consumption) is found in the estimated household
savings function. Non-household savings (i.e., the sum of government,
corporate sand foreign savings) appears to have a significant negative
effect on private household savings (of about -0.6 rupee for a rupee
of non-household savings). This indicates partial substitutability
between household and non-household savings. However, the household
savings function is not very robust to variations in the sample period
as also the choice of independent variables. Hence, the results on
household’s perception of non-household savings should be treated as
fairly tentative but does cast some doubts on the efficacy of fiscal
policy in shifting aggregate demand in the typically Keynesian manner. 3
That brings us to the effect of changes in government expenditure
but accompanied by base money creation. Such a fiscal action is more
expansionary in the model because, it is accompanied by an increase in
the availability of commercial bank credit to the private sector. But
how much would the response of real output to this expansionary policy
would depend upon the movement of relative sectoral prices, in
particular that of non-agricultural prices relative to agricultural
price. The larger an aggregate demand shift depresses the relative

rice of non-agriculture to agriculture, the larger would such a shift

o o

e accompanied by changes in real output in the non-agricultural

v

sector.
In contrast to a base money financed case, an increase in

government expenditure financed by government borrowings from the
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commercial banks (through, say, by raising the statutory liquidity
requirements on commercial banks) has two off-setting effects on real
output in the non-agricultural sector. On the one hand, the increase
in aggregate demand generated by the government expenditure hike has
an expansionary effect. But, on the other hand, more government
borrowing from commercial banks leaves less commercial bank credit to
the private sector, thus, adversely affecting availability of working
capital and output. What would be the final effect on real output
would depend upon which one of these two effects dominates the other.
Before the model is put to "work", ie., used to analyze the
effects of exogenous shocks, a limitation of it may be worth
mentioning. It does not explicitly model the labor market. The labor
market adjustments, especially the response of nominal wages to prices
and of non-agricultural prices to wages is implicit in the model. For
the non-agricultural sector, this adjustment is implicit in the
adjustment of non-agricultural prices to agricultural prices. In some
sense, therefore, the adjustment of non-agricultural prices to
agricultural prices in this model plays the same role as the
adjustment of nominal wages to the price level in the conventional
one-sector AD-AS models. This way of incorporating the wage-
adjustment story is certainly less desirable than incorporating an
explicit labor market, but unavoidable because of the paucity of
reliable wage and employment data for the Indian economy. Moreover,

since the bulk of private employment is in the form of self employment
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the reward for which contains both a wage component and a profit
component, the indirect way of capturing the wage-price adjustment

story is almost unavoidable.

3. Fiscal Policy Simulations:

This section presents the results of simulating the model for a
few hypothetical fiscal policy changes: a once-and-for all increase
in the ratio of government nominal investment expenditure to nominal
GDP, but financed by three methods, via, borrowings from the Reserve
Bank of India (base money creation), borrowings from the commercial
banks, and (iii) borrowings from the external sector. The increase in
govnerment investment expenditure is of the order of 2 percent of base
run GDP values. Over the last few years, the ratio of government
investment to GDP has averaged about 13 percent per year. In effect,
this shock basically implies that in the counterfactural simulation,
government investment expenditure is about 15 percent above that in
the base simulation.

3.1 Increased Government Investment,

Financed by Reserve Bank Credit:

Table 1 presents the effects on selected macro variables of an
increase in government investment, financed by borrowings from the

Reserve Bank.
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Table 1

Government Investment up by 2 percent of GDP
Financed by Reserve Bank Credit
(percentage deviations from the base run)

Year First Second Third Fourth Average for
Four Years
GDP
Aggregate 0.5 1.0 1.2 1.4 1.03
Agriculture 0.0 0.2 0.5 0.7 0.35
Manufacturing 0.7 1.6 2.0 2.1 1.60
Transport 1.5 2.4 2.4 2.5 2.20
Others 0.8 1.2 1.4 1.5 1.22
Prices
Overall 1.5 5.1 7.5 8.9 5.75
Agriculture 2.8 8.5 12.4 14.2 9.47
Manufacturing 0.7 3.0 5.3 7.0 4.00
Transport 0.6 1.8 1.5 1.0 1.20
Others 1.3 4.7 7.2 8.7 5.47

Foreign Trade
Trade Deficit 0.3 0.4 0.2 0.2 0.27
Imports 0.4 1.2 2.0 2.7 1.57

Exports 0.5 1.9 3.7 5.2 2.80
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On an average, under this fiscal scenario, aggregate GDP would be
higher by about one percent per year but the general price level would
be higher by about 6 percent per year. The sharp increase in the
general price level is the result of financing the extra investment
by base-money creation. During the four-year period after this shock
is introduced, money supply is up by about 7.5 percent per year.
Non-agricultural prices, on the whole, rise less than proportionately
to the agricultural price. After about 4 years of the shock, the
relative price of agriculture is up by about 5 percent and stabilizes
there. The increase in domestic prices puts an upward pressure on the
volume of imports. This is re-inforced by the upward pressure on
imports exerted by the increase in non-agricultural production. The
value of imports, therefore, goes up. The increase in domestic prices
has a downward effect on the volume of exports but the nominal value
of exports go up, because of the less than unitary price elasticity of
Indian exports. The balance of trade, therefore, does not get much
affected, since the increases in the value of imports and exports

largely offset each other.

3.2 1Increased Government Expenditure, Financed by Commercial Bank
Credit
Under this fiscal expansion, money supply is held constant and

the increased government investment is financed by additional
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borrowings from the commercial banks. The increase in public
investment leads to an increase in aggregate demand, which should have
an expansionary effect on real GDP. But as mentioned in the previous
section, since money supply and total domestic credit is held
constant, the additional government borrowings from the commercial
banks leaves less commercial bank credit to the private sector,
adversely affecting availability of working capital and hence
non-agricultural output. This shock, therefore, has the combined
features of an expansionary aggregate demand shift and a
contractionary supply shift in the non-agricultural sector. The
latter effect seems to dominate the former. Consequently,
non-agricultural output falls leading to a fall in real GDP; on an
average, during the four years after the shock, real GDP would be
lower by about 2 percent per year. (see table 2). Given the constancy

of money supply, the fall in real GDP leads to an increase in prices.



Table 2

Government Investment up by 2 percent of GDP
Financed by Commercial Bank Credit
(percentage deviations from the base runm)

Year First Second Third Fourth Average for
four years
GDP
Aggregate -0.29 -1.05 -2.25 -3.74 -1.83
Agriculture 0.00 0.03 0.08 0.14 0.06
Manufacturing -0.25 -0.71 -2.20 -4.21 -1.84
Transport -2.34 -5.49 -8.85 -12,53 -7.30
Others 0.18 -1.29 -3.04 -5.18 -2.42
Prices
Overall 0.18 0.75 1.75 3.10 1.45
Agriculture 0.54 1.35 2.52 3.86 2.07
Manufacturing -0.04 0.23 0.80 1.58 0.64
Transport -0.02 0.29 0.81 1.41 0.62
Others -0.03 0.58 1.71 3.29 1.40

Foreign Trade
Trade Deficit -0.32 -1.23 -3.14 -5.90 -2.65
Imports -0.12 -0.44 -1.18 -2.23 -1.02

Exports 0.04 0.21 0.58 1.12 0.49
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On imports, there are two offsetting effects: the increase in
domestic prices should have an upward effect on the volume of imports,
but the fall in real GDP in the non-agricultural sector puts a
downward pressure. The latter effect dominates to yield a fall in
imports. There is a marginal increase in the nominal value of exports
reflecting the less than unitary volume response to a price change.
The net effect of these is to yield a lower trade deficit.

The results of this simulation should be interpreted with a lot
of caution. It is tempting to reverse the logic of this simulation
and argue that if the government keeps its expenditure, total money
supply and domestic credit constant but lets the commercial bank
credit to the private sector expand at a fast rate, the economy would
have the twin benefits of a higher real GDP and lower prices, followed
of course by a worsening trade balance. Within a certain range, this
result may follow but once the non-agricultural sector hits its
full-capacity output, credit constraint would no more operate.
Expanding credit supply to the private sector, then would not "buy"
higher output but only lead to increased prices. These constraints
are difficult to be included in the estimated equations of an

econometric model but can be handled while simulating the model.

3.3 Increased Govermment Investment,

Financed by External Borrowings
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Increased government investment financed by external borrowings
has a fairly straightforward effect on the economy. (see table 3).
Real GDP is up by about 0.9 percent per year. Given that the supply
of money is constant, this leads to a fall in prices. On the foreign
trade front, since non-agricultural GDP goes up, the volume of imports
goes up, which dominates the reduction in imports induced by the
marginal reduction in domestic prices. The inelastic nature of
exports is shown up by the fall in nominal exports accompanying a fall
in domestic prices. Increased imports and reduced exports re-inforce

each other to lead to a deterioration in the trade deficit.

3.4 Government Investment Simulations in a Nutshell:
Table 4 brings out the crucial differences in the short-to-medium
term macro effects of the three alternative methods of financing

increased goverrnment investment in India.
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Table 3

Government Investment up by 2 percent of GDP
Financed by External Borrowings
(percentage deviations from the base run)

Year First Second Third Fourth Average for
four years

GDP

Aggregate 0.48 0.84 1.01 1.10 0.86
Agriculture 0.00 0.00 -0.02 -0.01 -0.01
Manufacturing 0.68 1.67 2.03 2.13 1.63
Transport 0.90 1.08 1.17 1.25 1.10
Others 0.77 1.23 1.48 1.62 1.27
Prices

Overall -0.30 -0.66 -0.85 -0.96 -0.69
Agriculture -0.04 -0.32 -0.42 -0.40 -0.29
Manufacturing -0.29 -0.52 -0.69 -0.84 -0.58
Transport -0.37 -0.58 -0.61 -0.61 -0.54
Others -0.49 -1.02 -1.33 -2.55 -1.09

Foreign Trade
Trade Deficit 0.71 1.82 2.70 3.28 2.13
Imports 0.25 0.69 1.08 1.37 0.85

Exports -0.10 -0.24 -0.37 -0.47 -0.29




Variable

GDP

The General
Price Level

Trade Deficit
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Table 4

Macro Effects of Increased Government Expenditure
Under Alternative Financing Method
(Percentage deviations from the base run)
(Average of Four Years)

Financed By

Reserve Bank Commercial External
Credit Bank Credit Borrowings

1.03 -1.83 0.86

5.75 1.45 -0.69

0.27 -2.65 2.13
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From the point of view of gain in real GDP, financing the
additional government investment by base money creation appears to be
most desirablé; on an average, real GDP would be up by about 1 percent
per year. However, this method of financing has the highest
inflationary effect, raising the general price level by about 6
percent per year.

Financing the extra government investment by external borrowings
has the least inflationary effect on the economy. In fact, under this
mode of financing, prices would be marginally falling. Real GDP would
also be up by approximately 0.9 percent per year. However, this mode
of financing appears to be the least desirable from the point of view
of balance of trade; trade deficit would be higher by about 2.1
percent per year.

The method of financing which has the largest favorable effect on
gthe balance of trade is borrowings from the commercial banks: balance
gof trade improves by about 2.7 percent per year. However this
?kfavorable effect on trade balance would be bought at substantial
‘éreduction in real GDP: real GDP would be lower by slightly less than 2
;percent per year.

Thus it appears that the government has to consider the various

trade-offs between gain in real GDP, hike in prices and the effect on
trade balance when it decides on how to finance increases in

government investment. Base money creation, which has the largest
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positive effect on real GDP has also got the highest inflationary
pressure. External borrowing which has a deflationary effect on
prices, has the largest adverse effect on trade balance. Borrowing
from commercial banks which has the most favorable effect on balance
of trade has the least desirable effect on real GDP. Stabilization
policy adjustments to exogenous shocks have to consider these
conflicting effects on macro variables of alternative methods of

financing.

4. Simulations on 0il Shocks:

Two of the most important exogenous shocks experienced by the
economy were the two well known oil shocks of the '70s. It is
interesting to put the model to work to analyse the effects of these
0il shocks and then drawing upon the fiscal simulations of the earlier
section to see what fiscal adjustment appears to be most desirable,
when the economy is faced with supply-shocks like the oil price
changes.

First the oil shock simulations. The counterfactual simulations
for the oil shocks are set up as follows. In these simulations, the
international price of fuel imports is kept at its pre-shock level.
Then, the domestic price index of fuel, power and light, which is the
key price which gets affected by changes in the international price of
0il is adjusted downwards to keep its proportionality with the

international price of oil. One is still left with a number of other
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prices, which are treated as exogenous in the model, say, for example,
prices of fertilizer, cement and coal to name a few. Changes in the
domestic price of oil has substantial "direct and indirect,”
input-output effects on these three basic input prices in the economy.
To incorporate these direct and indirect effects of oil price changes
on these basic input prices, we first computed the elasticity of these
prices with respect to the domestic price of oil from an input-output
table of the Indian economy given in Ahmed and Stern (1982). Applying
these elasticities and the maintained reduction in the domestic price
of oil these exogenous prices in the model were adjusted downwards.
Nominal government expenditure remains the same both in the base
simulation and the no-oil shock, counterfactural simulation. Given
the structure of the model, this should contribute to the favourable
effect of the no-oil shock scenario. Neither has any adjustment made
to the external borrowings receipts of the government. Also, all
import prices other than that of fuel imports, as well as the index of
world export prices were kept unchanged from their historical values.
Broadly speaking, therefore, the set up of the oil shock simulations
that is reported here is comparable to the oil shock simulations
through macroeconometric models reported in Mork (1981).

The effects of the first oil shock on the major macro variables
are given in Table 5. Briefly, if the first oil shock had not
occured, the Indian economy would have gained both in the form of a

higher GDP and lower prices. Between 1973 and 1977, real GDP would
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TABLE 5

EFFECT OF THE FIRST OIL SHOCK
(Percentage deviation from the base run)

- - - —————_— — — — " 4" W T T v —— g — - —— o ——— o S s G it s

VARIABLE 1973 1974 1975 1976 1977 AVERAGE
1973-77
GDP
Aggregate B.67 4,47 6.39 7.27 7.61 5.?9
Agriculture 2. 68 5. 68 5.99 9.34 4,99 “;:51
Manufacturing ©0.42 3.61 9.17 12.82 12.74 7.59
Transport 2.55 10.37 12.32 13.64 13.66 12.51
Others @.47 2.76 .17 7.04 B. 20 4,72
PRICES
Overall -1.55 ~5.68 -6.99 -7.48 -8.12 -5.94
Agriculture -@.73 -2.52 -2.84 -2.85 -0.91 Zi.a1
Manufacturing -3.34 -11.21 -14.31 -15.23 -15.40 -11.30
Transport -5.8%9 -28.28 -21.82 -23.18 -23.96¢ -19.@3
Dthers -1.50 -5.56 -8.47 -10.28 -11.52 -7.37

Balance of
Trade -46.17 -54.64 -49.99 -8B.8BB -98.34 -65.99

Imports -%.21 ~-24.32 -24.42 -27.67 -25.11 -22.14
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have been higher by approximately 5.3 percent per year and prices
lower by about 5.8 percent per year. Not surprisingly, trade deficit
would have been much lower. Note that before the first oil shock,
Indian petroleum imports were a moderate sum of Rs. 200 crores,
constituting about 10 percent of merchandise imports. In 1973-74 it
more than doubled to Rs. 560 crores and by 1974-75 it reached about
Rs. 1200 crores, constituting about 25 percent of imports.

Understandably, the oil shock re-inforced the adverse effects on
real GDP originating from a modest monsoon-failure in 1974-75.
Consequently, real GDP grew by less than a percent in 1974-75, down
from about 5 percent growth achieved in 1973-74. 1In 1974-75,

agricultural GDP fell by 1.7 percent.

Among the different sectors, the loss in real GDP due to the oil
shock must have been the maximum for the transport sector. In India,
roughly 29 percent of the total consumption of oil goes for final

/'household consumption. The remaining 71 percent is shared by the

S

three production sectors: tranéﬁSwagéétbr (56 percent), agriculture

(iO percenﬁ) éﬁd”ﬁéﬁgfgétﬁfing (5 ﬁéféeﬁﬁ).” éénéidering this pattern
ofmmbqiiy-ixée'; the result that the transport sector was the most hard hit
by the oil shock appears highly plausible.

Most of the adverse effects of the first oil shock works itself
out in the four years of 1973-1976. By 1976 the economy settles down
with a lower real GDP and higher prices. During the next two years

the Indian economy performed very well by historical standards; real
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TABLE ©

EFFECT OF THE SECOND OIL SHOCK
(Percentage deviation from the base run)

VARIABLE 1979 1982 1981

1982 1983 AVERAGE

1979-8B3

GDP
Aggregate @.04 2.47 4.30 5.58 5.92 3. 66
Agricul ture -@.36 2.55 3.34 3.62 3.14 2.44
Manufacturing 0.14 3.17 &.77 .23 ?.82 5.83
Transport 1.44 5.78 9.23 18.83 11.51 7.76
Others B.15 1.64 3.59 S.37 6.3%9 3.47
PRICES
Dverall -0.94 -4.22 -7.14 -B8. 68 ~-9.16 -6.03
Agricul ture @.22 -1.4%9 -2.15 -1.92 -a.50 -1.11
Manufacturing -2.51 -B.04 -13.12 -15.78 -17.4% ~11.37
Transport -5.11 -15.69 -21.78 -22.55 =-23.48 -17.72
Dthers -8.%2 -4.09 ~7.77 -10.46 -12.26 -7.1
Balance of

Trade -57.45 -64.B6 -56.84 -39.35 -20.00 -47.38

_Inpurts -14.25 -24.10 -24.48 -19.83 -13.22 -19.18
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GDP grew by about 9 percent in 1977-78 and by another 6 percent in
1978-79. The inflation rate during these two years was one of the
lowest in the full decade of the '70s. The current account deficit
caused by the first oil shock had been wiped out and, in fact, due to
the large (and perhaps unexpected) remittances from Indians abroad,
the country had the luxury of running a modest current account
surplus. However, once again, the economy was subject to the second
0il shock. By the end of 1979, the international price of oil was
more than doubled from about US $13 per barrel to US $30 per barrel at
a time when the economy was already subject to another monsoon failure
in mid 1979. Not only did this time the monsoon failure preceed the
0il shock, (unlike in the case of the first 0il shock where the oil
shock preceded the monsoon failure) but the monsoon failure was of a
larger intensity than in 1974-75. For example, in 1974-75, the index
of rainfall fell by only about 1l percent but in 1979-80, it fell by
about 31 percent. It is against this background that the effects of
the second oil shock, given in Table 6, should be interpreted.

The effects of the second oil shock are broadly similar to that
of the first. On an average, if the second oil shock had not occured,
real GDP would have been higher by about 3.7 percent per year for the
years 1979 to 1983 and overall prices would have been lower by about 6
percent. Once again, as in the case of the first oil shock, the
percentage gain in GDP would have been the largest in the transport

sector. On the trade front, trade deficit would have been
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approximately 47 percent lower.

5. Appropriate Stabilization Policy Responses:

What would constitute the basic ingredients of a stabilization
policy response in a developing country like India when the economy is
hit by an external supply shock like the oil shock? Should the
government respond by a contractionary fiscal and monetary policy? Or
would such policies lead to worst of both worlds -- lower output and
higher prices, as feared by some structuralist macroeconomists? The
simulation results presented in the previous two sections help us
address these issues.

First of all, it is fairly clear from the simulation results of
the last two sections that the natural stabilization policy response
to an external supply shock like the oil price hike of the '70s is one
of cutting down government expenditure and the growth of base money.
No doubt, such a fiscal response would reduce real GDP somewhat but
the reduction in prices that it would achieve appears to be enough of
a compensation for the loss in GDP. For example, if, following the
0il shocks, the government cut down its expenditures by about 10 to 15
percent and let the growth of base money also fall, the adverse effect
of the oil shock on inflation would have been almost wholly avoided,
although some sectoral price inflation would have still persisted.

The reduction in real GDP following such a policy would have been

quite marginal: about 1 percent. Neither would it have aggravated
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the trade deficit significantly. Fiscal-monetary contraction would,
therefore, appear to be quite an appropriate stabilization policy
response to aﬁ adverse external supply shock.

Care should, however, be taken to see that the fiscal-monetary
contraction does not put too much brake on the availability of
commercial bank credit to the private sector. For, quite often, in
the name of measures to combat an adverse supply shock, governments
may have a tendency to reduce the availability of bank credit to the
private sector. A common way it is done in India is by raising the
statutory liquidity ratio on commercial banks, i.e., the proportion of
commercial bank funds that is statutorily required to be invested in
government bonds. Mostly, the reason given for such an action is that
it is "aimed at providing resources for public sector investment
without excessive creation of reserve money" [Government of India
(1987)]. The dangers of such policies are illustrated by the
simulation results on commercial bank financed increases in government
expenditure. By providing increased commercial bank crédit for public
investment, the availability of credit for the private sector is hit
hard. The latter could have a contractionary effect on output which
would more than offset the positive effect of the extra public
investment on output.

Judged against our simulation results, it is interesting to note
that immediately following the first oil shock, the government in fact

reduced the rate of growth of base money substantially from about 12



33

percent and 21 percent in 1972-73 respectively to 4.6 percent in
1974-75 and further down to 2.7 percent in 1975-76. This was achieved
partly by a reduced budgetary reliance on base money creation (deficit
financing) and partly by other monetary policy measures such as an
increase in the Bank Rate and the cash reserve ratio on commercial
banks. Deficit financing as a percentage of the stock of base money
was brought down from about 22 percent and 16 percent respectively in
1971-72 and 1972173 to 13 percent in 1973-74 and further down to 9.5
percent in 1974-75 and -2 percent in 1975-76. The cash reserve ratio
of commercial banks was raised from 3 percent in 1972-73 to 5 percent
in 1973-74 and was maintained at this higher level in 1974-75 too.

The fiscal-monetary response to the combined supply shocks of the 1974
monsoon failure and the first oil shock, therefore, was broadly in the
right direction. 1In addition to gh;;;’domestic fiscal-monetary
responses, the real exchange rate also depreciated from 1974 oﬁward,
by ébout 7 percent in 1975 and by about 11 percent in 1976 (see
Ahluwalia (1986).

The same cannot, however, be said about the fiscal-monetary
response to the combined supply shocks of the 1979 monsoon failure and
the second oil shock. 1In 1978-79, deficit financing as a percentage
of the stock of base money was about 16 percent, which remained the
same in 1979-80 and, in fact, increased to above 20 percent in the
subsequent two years. Consequently, the rate of growth of base money

was maintained at a fairly high level of about 18 percent per year
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both in 1979-80 and 1980-81. Only in 1981-82 and 1982-83 was this
rate brought down to about 8 percent and 10 percent respectively,
along with an increase in the cash reserve ratio on commercial banks
from 6 percent to 7 percent. Added to these, the real exchange rate,
if anything, appreciated this time, by about 8 percent in 1980. It
is, therefore, generally believed that India’'s stabilization policy
adjustment to the second oil shock was not as smooth as it was to the
first oil shock.

There are, however, certain less known aspects of India's policy
response and macroeconomic adjustment to the second oil shock which
need to be mentioned. First, the government's perception of the shock
and secondly the discovery of substantial off shore oil reserves just
about the time the second oil shock occurred. With the OPEC raising
the oil price substantially for a second time within less than a
decade, future hikes in the oil price were perhaps thought to be more
a rule than an exception. After the second oil shock, oil shocks
were, therefore, perceived to be a permanent feature than just
temporary shocks. More than just stabilization policy adjustments,
such permanent shocks would require adjustments aimed at making the
economy less dependent on imported oil from a more long run
perspective. Increasing investment in oil exploration was, therefore,
given top priority. Substantial potential for off shore oil reserves
were already discovered by the end of the '70s. India, therefore,

concentrated more on longer-term adjustments than on stabilization
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policy following the second oil shock. Between 1979-80 and 1984-85,
domestic off shore oil production increased more than five-fold: from
less than 5 million tonnes in 1979-80 to about 20 million tonnes in
1984-85. Consequently, imports of crude oil which constituted about
60 percent of the domestic consumption consistently fell to about 33
percent by 1986-87. But by 1985-86, with the international oil price
plummeting, one was wondering whether the long-term adjustment of
raising domestic oil production was somewhat misplaced. The answer to
this question could very well be a "no" if the OPEC raises the

international price of oil, which it is already threatening to do.
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Notes

1 Labor markets in developing countries are supposed to be more
imperfect than their developed country counterparts (see Turnham and
Jaeger (1970), Sen (1975), Ahmed and Stern (1985), Fields (1986),
Lucas (1986) and Richardson (1986). For a number of reasons, the money
wage in the modern sector, including the public sector in these
economies may not be highly responsive to excess supply in the overall
labor market (see Gordon (1987)). These labor market considerations
would make one believe that the aggregate supply curve in the
non-agricultural sector would be somewhat flatter than that in a
developed economy like the U-S. As against this, the mark-up rate in
the on-agricultural sector, especially in the manufacturing sector may
be responsive to the rate at which the capital stock is utilized.
Thus, in a developing economy, even if a wage rate induced trade-off
between output and prices may be less important, a mark-up induced
trade-off may be quite important (see Madhur and Roy (1986)). The
pronounced procyclicalty of the mark-up rate in Indian Industry was in
accord with such a characterization.

2 Most time series evidence for the Asian developing economies
appears to suggest that some version of the Keynesian absolute income
hypothesis provides a better approximation to' the consumption-savings
behaviour than the life-cycle or the permanent income theory (see
Mikesell and Zinzer (1973), Laumas and Laumas (1976), Fry (1978) and
Krishnamuri and Saibaba (1983). To a large extent, the lack of a well
developed capital market in some of these economies and hence the
difficulty in adjusting present consumption to expected future incomes
may explain this result. In a more recent study, employing a
disaggregated version of the error-correction model of consumption,
Dowling and Lahiri (1986) find some support to the presence of
substantial differences in the marginal propensities to consume
between the agricultural and the non-agricultural sectors in a set of
Asian economies, the mpc of the agricultural sector being larger than
that of the non-agricultural sector.

3 More recently, I have tried to test whether the total fiscal
deficit (rather than just public savings), defined as expenditure less
tax and non-tax revenues, has any effect on private household
savings. Regression results were quite sensitive to sample period
selection. For example, when the savings functin is estimated from
1960 to 1985, fiscal deficit does not carry any significant effect on
private savings. For more recent period, say, 1970 to 1985, it
carries a signficant negative effect (lending support to the
conventional Keynesian view (and against the debt-neutrality
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hypothesis) that fiscal deficits lower private savings but do alter
the coefficient values of the income variables substantially. Thus
the effect of fiscal variables on private savings/consumption should
be treated as highly tentative at the present stage.
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ANNEXURE I

THE MODEL

Monetary Sector
Bank Reserves to Deposit Ratio

BRADRA = 0.8231831 + @.0027858 * SCRRA - @.00262085 * SBVBNK +
0.0226462 % DM77 + @.59126@2 * BRADRA(-1)

Currency to Deposit Ratio

CURADR ; @.1821845 — 2.8214656 * TDiI2RA + B.B7437@3 * CURADR(-1)
Money Supply

M3AM = (1 + CURADR)/(CURADR + BRADRA) * HPMAV

Aggregate Commercial Bank Credit

CBCTA = -25.315488 + 1.0821731 # (1/(CURADR + BRADRA)) +# HPMAV
Commercial Bank Credit to the Comercial Sector

CBCCSA = CBCCTR * CBCTA

Cammercial Bank Credit to the Government Sector

CBCGA = CBCTA - CBLCCSA

High Powered Money

HPMAY = 331.19249 + @.3944134 * HPM31 + 0.5464159 * HPM31 (-1)
High Powered Money at the end of the Year

HPMI1 = HPGBOV + RBFE31 + HPOTH

RBI's Net Foreign Exchange Reserves

RBFE31 = FER + FERES

RBI ‘s Net Credit to the Government

HPGOV = HPGOV(—-1) + DFIN

Fiscal Sector

Deficit Financing

DFIN = GTOTCU - SGA — SGN — NEXMBT - DSMLR * IMPDPC - DBOR1
- JINK + STKPUC

(1)



12. Gross Capital Formation - Public Sector
GTOTCU = 3646.625T2 + B.BO123%6 * PLOUT * (NGDPDE / NGDPDE(-1))

1Z. Nominal Public Investment in Construction

GDFCCU = ©.35 * GTOTCU

14. Nominal Public Investment in Machinery
GDFCMU = BTOTCU - GDFCCU
15. Savings of Government Administrative Departments

SGA = TD + TI + TPR + TM - BGINT - GINTF ~ BSUB - TRD - TRTOF
~ GCCOM + GCWG # BETWG - Jit

16. Government ‘s Wage BEill
GCWG = WBPUTT * (EMPPU/1ED)
17. Direct Tax Revenue
TD = TDPl + TDCORP + TDLR + TDOTH
18. Indirect Tax Revenue
TI = TIDOM + TIIMP + TIEXP + TIOTH
19. Implicit Indirect Tax Rate
TIRTE = (TI - GSUB) / (NGDPFC % NGDPDE)
20. Exiece Tax Rate
TAXR = D.0173248B + 0.3815348 # TIRTE
21. Persconal Income Tax Revenue
TDPI = EXP(-3.6030934 + @.3216827 * DMEMER + 0.8989348 =
LOG(GDPSK2 % IMPSC2 + GDPMGBK * IMPMFG + GINFK1 % PINF1)
+ Bf3316119 * LOGB(WTPRAT))

22. Corparate Income Tax Revenue

TDCORP = EXP(-6.4343288 + 1.0334009 * LOG(GDPSK2 * IMPSC2 +
GDPMGK * IMPMFG + GINFK1 * PINF1) + B.6671954 % LOG(CORPRT)

)
@

. Domestic Indirect tax Revenue

TIDOM = —-435.82078 + 8.0297184 * (NGDPAG * PAG) + @.17596@8 *
(GDPSK2 * IMPSC2 + GDPMGK * IMPMFG + GINFK1 * PINF1)

(i)




24, Import Tax Revenue

TIIMP = TIMFL + TIMRAW + TIMMTP + J5

25. Tax Revenue from Raw Materials Imports
TIMRAW = NMTRAW * MRAWK % FMRAWU
26. Tax Revenue from Machinery Imports

TIMMTP = NMTMTP * MMTPE * FMMTPU

27. Import Tax revenue from 0il Imports
TIMFL = TXFL % MMFLC #* FMMFLU

28. Export Tax Revenue
TIEXP = 52.B257 + 0.8079358 * FXTOTV

29. Miscellaneous Revenue Receipts

T™M = 10.500389 + D.0B3I313 * (NGDPFLC # NGDPDE)
38. Government's Interest Payments on Domestic Debt
GINT = GINTR % BB(-1)
3l. Government’'s Interest Payments on Foreign Debt

GINTF = GINTFR #* GBF (~1)

€]
)

Government ‘s Domestic Borrowings (Other than Small Savings)

DBOR! = (CBCGA - CBCGA(-1)) + DBRTI

€]
W

Government 's Domestic Stock of Debt
GB = GB(-1) + DBOR! + DSMLR * IMPDPC + DGRO1L
34. Bovernment’'s Foreign Stock of Debt
GBF = GBF(—1) + NEXMBT + JF
33. Receipts from Small Savings

DSMLR = 87.45B355 + @.0365344% SVHHNK + 3922.7257 #
(GINTR = (TDI2RA/108)) + B.7323I1022 » DSMLR(-1)

S&. Wages from the Public Sector

WGPUTT= EXP (1.90845543 + 0.3234092 * LOG(IMPDPC) + @.757798 #
LOG(WGBPUTT (=1)))

(iii)




39.

48.

41.

44,

45.

46.

47.

Real Sector : Outputs
Foodgrains QOutput

ARTFG = -73134.728 + S22.73532 % RAIN + 3481.7&651 * AAIN +
123@5.321 * (PAG(~1) /WPIFLZ)

Sugarcane Output
ARSC = -246321.85& + 468.15348 # AISC + 171.94719 % RAIN
GDP from Agriculture

NGDPAG = 21D6.83%94 + 0.1128825 * AQTFG + @.2149465 % AQRSC
+ @.B312625 * COTJIUT

GDP from MAnufacturing

GDPMGK = 434.00168 + 0.8546181 * ETOTK + ©.2473350 % (CBCCSA/NGDPDE)
- 10429.356 * (STKPVC(—1)/(NGDPDE(-1) % NGDPFC(-1)))
+ 1488.3005 * CUELL + @.514715% % GDPMGK(-1)

Potential GDP from Manufacturing Sector

GDMGKP = 276@.1727 + D.DB97663 # KSTKTT(-1)

GDP from Transport

GDTPTK = 1234.453% + B.0304548 # EDOMK + 0.1030714 * (CBCCSA / NGDPDE.
+ F45.840863 * CUCLZ - 9468.44806 * (IMPTPT/NGDPDE)

GDP from Dther Sectors

GDPSK2 = 1947.2012 + @.1479979 * ETOTK + ©.1121740 » (CBCCSA / NGDPDE!
- 21@9.7704 % (IMPSC2/NGDPDE) .+ @.44698444 * GDPSK2(~1)

RAggregate Real GDP
NGDPFC = NGDFAG + GDPMGK + GINFK1 + GBDTPTK + GBDPSK?2
Real Sector : Savings, Investment and Aggregate Demand

Household Savings Function

SVHHNE = ~2418.6743 - 0.6401301 #+ (SAVOTK + SAVOTK(-1))/2 +
0.1122547 * YADK + 0.3174396 # YNDK

Real Disposable Income, Agriculture

YADK = (NGDPAG * PAG - TDLR - DEPAGC) / IMPDPC
Real Disposable Income, Non-Agriculture

YNDK = YDMPK - YADK

Non—-Household Savings

SAVOTK = ((SGA + SGN + SVPUN) /IMPDPC) + SFKCD

(iv)



48. Aggregate Disposable Real Income

YDMPK. = (NGDPFC * NGDPDE - DEPC + NFIFAB - TD - TPR - SGN - TM
+ GINT + TRD + TRF - (SVPVN - SVFCN)) / IMPDFC

49. Private Corporate Savings

SVPUN = - 316.1603 + 0.8237328 * (GDPSKZ ¥ IMPSC2 + GDPMGK * IMPMFG
+ GINFK1 % PINF1) + @.5351887 # SVPUN(-1)

5@. Real Frivate Investment
NGDFKF = GDFKMV + GDFKCV
51. Investment in Machinery - Private Sector
GDFKMV = — 482.72843 + 2.2578338 * NGDPFC + @.4739468 * {BDFCCU/CODEF)

- @.4527120 * (GDFCMU/MEDEF) - 1032.1918 * (MEDEF/NGDPDE)
+ 0.4832900 * MMTPK + @.3647324 * GDFKMV(-1)

w
[\N]

. Investment in Construction - Private Sector

GDFKCY = 1632.4429 — @.5 * (GDFCCU/CODEF) +@.0625@811 * NGDPFC
—-1938. 4426 % (CODEF/NGDFPDE) + 0.4969351 * GDFKCV(-1)

5Z. Investment Deflator — Machinery
MEDEF = -0.20463905 + 0.7746101 * IMPMFG + B0.@85%96695 *
(FMMTPU #* (1 + NMTMTF)) + B.14@5362 % MEDEF (-1)
4. Investment Deflator - Construction
CODEF = -0.05203I308 + B.53&3839 * WPISTL + 0.1529882 * WPICEM

+ @.3726047 % CODEF(-1)
£5. Cummulative Gross Fixed Investment
KSTKTT = KSTKTT(-1) + BDFKMV + (GDFCMU/MEDEF)
S6. Aggregare RealvExpenditure, Domestic
EDOME = ETDTR - ((FXTOTV - FXADJ) / NGDPDE)
57. Aggreagte Real Expenditure
ETOTK = (IMPDPC % (YDMPK - SVHHNK + PCJNK) + GCCOM + GCWG * BETWG
+ GDFKMV * MEDEF + GDFKCV » CODEF + GDFCMU + GDFCCU
+ FXTOTV + FXADJ) /NGDFDE

8. Change in Private Stocks

STKPVC = NGDPFC # NGDFDE + TI-GSUB - ETOTK * NGDFPDE + FMTOTV
+ FMAD - STKPUC - DISCR

(v)




59.

&Q.

&1l

&2.

&3.

&4.

&5S.

b6.

&7.

&8.

&69.

Real Sector : Prices
GDP Deflator
NGDPDE = EXP(1.DB436899 + 0.4234324 * LOG (M3AM) - B.6234324
* LOG (NGDPFC) - @3.0118323 * PNOCBO + B.48468676 * INF
+ ©0.5283214 % LOG(NGDPDE(-1)))
Relative Price of Agriculture
FA = NGDPDE # (@.4433783 - 0.000025S83 * NGDPAG + @.0@8RA4336
* EDOMK - 0.000068468 * RMCER(-1) + 2.8@74325
* (PAG(-1) / NGDPDE(-1)))
Implicit Price Deflator for Manufacturing
IMPMF = - 2.80&2221 + B.2756484 % PAG(—1) + D.1384781 % WPIMF
+ @.9393631 * ({ (GDPMGK/GDMGKF) + (GDPMGK(-1)/GDMGKP!
+ 0.5761821 * IMPMFG(-1)
Implicit Price Deflatar for Transport
IMPTF = 0.5488544 + B.2385703 * WFPIMFL + 0.12925637 * WPICL

Implicit Price Deflator for Services

IMPS2 = -D.0@78265 + 0.4100068 * IMPMFG + @.1377@81 * PAG +
2.25@7528 * WPIMFL + @.40124&61 * IMPSCZ(-1)

Implicit Price Deflator, Agriculture {(adjusted)
FPAG = PA * (NGDPDE / GDDEFL)

Implicit Price Defaltor, Manufacturing (adjusted)
IMPMFG = IMPMF % (NGDPDE / GDDEFL)

Implicit Price Deflator, Transport (adjusted)
IMPTPT = IMPTP % (NGDPDE / GDDEFL)

Implicit Price Deflator, Services (adjusted)
IMPSC2 = IMPS2 % (NGDPDE / GDDEFL)

GDP Deflator (unadjusted)

GDDEFL = (GINFK1 # PINF1 + NGDPAG * PA + IMPMF # GDPMGK +
GDTPTK # IMPTP + GDPSK2 % IMPS2) / NGDPFC

_Implicit Price Deflator for Private Consumption

IMPDFC = EXP (-8.084673852 + @0.9434692 * LOG(NGDPDE * (1 + TIRT

(vi)



78. WPI Other Than Fuel

WPNFFL = -0.1DB99174 + B.B212872 * IMPMFG + 0.2844058 * PAG

71. WPI Raw Matesrials

WPIRAW = — D.11158@2 + B.73446003 * IMPMFG + B.3I539798 » PAG

72. Unit Value of Non—Mineral Exports
FXNMFU = D.016%974 + D.50S5S8333 * WPNFFL + D.S315788 % FXNMFU(-1)
73. Wholesale Price Index

WPIALL = -0.D731245 + ©.346241 #PAG + 0.460@37221 * IMPMFG
+ B.0911611 * WPIMFL

74. Expected Inflation
INFZ = - D.051409 - ©.00@8&38 *# (LDG(NGDPDE(—-1)) - LDG(NGDPDE (-2)))
- B.38@806 *(LOG(NGDPDE(-2)) - LOG(NGDPDE(-3))) + 3.7425@9 * TAX
- ©@.412637 * (FSTOCK(~1) / (NPOP(-1)/1@))
Foreign Trade Sector
75. Balance of Trade
EQOT = FXTOTV - FMTOTV
- 76. Aggregated Merchandise Exports
FXTOTV = XTOTK * FXNMFU + FXMFLVY

77 . Aggregated Merchandise Imports

FMTAQTV = (RMCER # FMCERU) + (MMFLC #* FMMFLU) + (MRAWK * FMRAWU)
+ (MMTPK * FMMTPU) + MFDJMP

78. Exports except Minerals
XTOTK = S526.21352 -~ 873.85829 % (FXNMFU/WLDXIN) + 24.40198 * GDPWLD
79. Fuel Imports

MMFLC = -43.997722 + 2.211250S5 # CPP — 0.0084516 % QPETCR
+ @.4111819 * MMFLC (-1)

80. Demand for Petroleum Products

CPP = -46@03506.4D + @.1108574 » NGDPFC - 2388.2184 # (WPIMFL/WPICL)
+ 309.28088 * ZTIME + @.&729556 * CPP(-1)

(vii)




81. Raw Material Imports

MRAWK = S6.665707 + 0.1041792 % GDPMEK -~ 3T0@9.59477 +
((FMRAWU * (1+NMTRAW))/WFIRAW) + 0.8348948 » MRAWK(—1)

(viii)




ANNEXURE II
ESTIMATED EQUATICNS

WX RIZZRVES TO DEFOSIT RATIO

ML 1982 - {34
S onoservations 4
. // Dependent Variable is ERADRA L

——— -  — ——— - P e T T T T ¥ o S T T I T T T T YT T T T T T T T3
2+ 3 - S 3 I3t 1 2 1 - P P F 1 2+ - P12 2 2 1 2R R

Ié 0. QOEEZEED 3.4335475 0.00z
ZORRA O L O0RT7E5E 0.0015013 1.8550154 0.074
SEVENE JEEZC 0.0010177 -2.8742211 0015
oM77 o) 0.0082308 FLEQUOTIR Q.001
ERADRAC=1) 0. 8312602 Q.07£4220 7.73877€58 0. 000
g:;;uapéd Q.311960 Mean of dependent var Q.083475
Adjusted R-squared 0.333333 2.0, of dependent var O.Q;l}?g
S.E. of rearessiom O.00871E Sum of .squared resid O;UU§§b$
Curtin=-Watson stat 1.'398378 F-statistic 72.50378
Loa likelinoo !
-t 3ttt 113ttt Ittt ittt ittt i1ttt 1311ttt 113 IF==
CURRENCY TQO DEPOSIT RATIO
R S e
i psesrvations
L3 // Degendent Variable is CURADR
\ YARIAELE COEFFICIENT STD. ERROR T=-3TAT. 2=TAIL TIG.
C 0.1221z2458 Q. 0342377 1.321014% 004
TD1ZRA -0, Q214886 0.0101310 -2.113=2033 0.042
CURADR (=11 Q.274370% Q.051E0LS 16.342010 0.000
F-zauared (OIS ; Mean of dependent. var
Adjusted R-sauarsd O.927274 .0 of dependent var
S.E. of regression 0.041241 Sum of squared resid
Durbin-Watson stat F-statistic
Log likeliboog :
AGGREGATE COMMERCIAL BANX CREDIT
IMFL 1382 - 1934
3 Qosarvations
LZ // Derendent Variable is CECTA
e i b e T Ty ey r v
VARITAELE COEFFICIENT T-3TAT. 2=-TAIL ZIG.
c -25.31845% ~0. 2443267 0,209
o AGGDEF 1.0321731 249 .75133 0.000
g-squayed' 0.533503 Mean of dependent var 158412 .2
Adjusted R-squared 0.395427 $.0. of dependent var 21037 1&
2. BE. 3f regression 477.7103 ° Sum of squarsd resid 7074420,
Duvan-wa§son stat 0. SESEZ0 F-stiatistic ’ 222108
&Eg_iikelxhood ~243.3708

Sm== T em - o - —
= e e - R R R R T T N T S m o o o o o o o o o " o e e e v 0 S 27 it e e e i e oo St =08 = e e e 0 e e
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FIGE DPOWERED MONEY

MEL 1371 - 13s4
4 Chservations
S // Dependent Variable is HFMAV

P L T T o E C o E L I o o o o o o o o o o o o o o ot e o e o vt o o = vm e o T o e v e e e a0 i D R S e P o0 s o e A Srvm o
Rl e e e e R T -+ 3 3 3 3 4 25 3 5 3 3

C 231, 19243 0023
MPMET 0.39441%4 0.001
HFM3L(=-1) 0.56L4159 QL 000

B R R T o N L N N T L T T o o L . o T o I o oo o o o o s ot o ot e e o o o o om e o o o e i e e e e S S e e e e e e e
i e e e e e S S L e - = T 1

Mean of Jependent var 13737 .38
2.0, of deperdent var THED AZE
Sum of squared resid 1051334 .
F-statistic 4294 .03

T o T L O T o T S oo T o T o o o T T o0 o o e o o i =t 9 oot i o S o o e O e Do T T Y T W > e oy o o e o s S
oSS e EE=EE

R-squared

Adiusted R-squared
S.E. of regression
Durbtiin-Watson stat
Liog likelihood
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GOVERNMENT EXPENDITURE

SHME. 1970 - 1984

13 Observations .

LE 7/ Dependent Variable is ETOTCU

VARTAKLE CUE STD. ERROR T=-8TAT. 2-TATL E£1G.

Té 1732.244640 YL1162078 @. 054

g.a1199g7 L6.777210 2,209
TTFQUEF?GA B.237297 Mean of densndent var P7L7 .45
MO gusted R-gsonoared A, 9esz270 .l mf denendent wvar L9B2. 535
g TS ed 4 270 3 : 7837 . 538
fnwu'uf FEYree s an BRL L RANTT Sum et monarad resid 1983141
Nurivim=lateor what = 1 Fegtanist i 4459, 194
Loy likmiibimod R

EXQHE’%Q’RATE
SMEL. 1970 -~ 1984 '
15 Dbservatinmns

oy

LS // Dependent Variabhie is TAXR

idaaieabhSASS T

= B T T N T T S B T T I T I S T s s e et mn e e e e s e e

c . D.Q173248 D.2120292 1.728974% 2.107
TIRTE 0.32815367 B. 08467360 4.4192054 D.001
i;fQSﬂ'Ed 0. 600341 Mean of dependent wvar R.061371
;;éMmted_R~Squared B.35569620 S.0. 0f dopendent var 0.026090
;...'Df reqressi on 0.2073995 Sum of znuared resid 0.0200208
ﬁurblﬁ“Watson stat 1.549924 Festatistic 19.52938
“og o likelihomdg &2.62910
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AL S uis amh DLvowUE

SHMEL 1360 - 1334

28 beervalians ‘

L3 // Dzpendent Variable is LTOFPL

————— VARIAELE  CO ZTD. ERROR 2-TAIL 516

========z==== ——————————————————— BTEQEEEEQ_— -3, 0.00G
LGFNAG iz 0., 024563% TE Q,QQQ
CMEMER 27 0.0752245 4, 0,000
LWTFRA 3 0.0337041 i Q. 00z

E:;;;;;;; ——————— 0. 9186 Mean of dependent var € é}%i?}

Adjusted Re=squaread O.9241739 .0, of dependent var Q §09§§£

S E. of regression 0. 100857 Sum of squared resid ”_:1€HEY

Durbin-Watson stat D.7T@Z}§ F-statistic 435 84353

Log Ylikelikbood <4 03853

CORPORATLE INCCOME TAX REVENUE

SMPL 1960 - taoz

23 deservations i

LS // Dependsnmt Variable is LTDCOR L

" UARIAELE  COEFFICIENT  STD. ERROR T-ZTAT.  2=TAIL S1G.

——————— C ) —£ . 434ETEE 1. 0483645 -6 . 1515742 0. 000
LEFNAG 1.0234003 0.03527%3 23, 4345254 0,000
LCORFR 0. EE71384 0.2881867 2. 145452 0.017

R-sauared 0 Mean of defendent var

Adjusted R-sauared =.D.
s E. uf rearession
ODuroin=-Watson stat
Liog likesd ibozicd

-t

S of

of dependent var
F-statistic

e et - F 2+ L L+ F T F T

squared resid

SmFL 1960 = {9334

28 Dossrvatione

L% // Dependent Variable is TIDOM

_e VRnowm ety ' R T-3TAT.  2-TAIL SIG.

C -€75.82078  121.95437  -5.Z2138%86 0000

GDPAGC 0.029?184 0.0150077 1.9302141 0.050

-_--_-QQPNAG,__~ 0.17839e08 0.0065930 26 . 230252 0. 000

R=squared 0.99310% Mean of dependent. va»""93257556

edgusted R-ggquared 0. 9330253 $.0. of dependent var EE37.020

SE. of pegression 208, 4244

. Sum of squared resid 985787 .49
Ourbxn-Uatson stat 1.612041 F-statistic 1934371F
Log Yikelihood 57 SRS » - '
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EXPORT TAX REVENUE

IMFPL USEO = pEEd
T4 Doezzrvatllions . '
% // Deperndent Variable is TIEXF

S
e T T T R e e e R B A

VAR TAELE COEFFICIENT  &TD. ERROR I:giﬁz;__________u__z
_______ ¢ &I 025700 1% T, 7RE4TIE
O, O07I363 . 803eR15

F-sauarad PP n of Jdegendent var
pdjusted R-sauared Q.137083 =.D. of dependent var
. E. of regression 43 84532 Sum of squared recid
Durtbiin-Watson stat 0. 812336 F-statistic

Lowg likelibwozd =120 8370

— . - - - o - o T i o o o e T B —————— e Mm s M E e T L ST S S s ST RS s
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SMPL {960 = 1324

6 Ooservations

LZ // Dependent Variaple s

_____ VARIAELE 3T0. ERROR T-zTAT.  2-TAIL 316G.

T 0 soo3Ey 13 742514 . 0.BE0%444 0.531
GODFFCC 0. 0002238 14.4235401 0. 000

gzgguared Mean of Jdegpendent var 224 BEOO

Adjusted R-equar=d .0, of dependent var

SE. of regressionm
Durtbin-Watson stat
Log likelibaed
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177 .3502
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Sum of sauared resid
F-gtatistic

RECEZIPTS FROM SMALL SAVINGS

ML {58l -
23 Ooservations ‘
L= /7 Dependent Variable is DEMLR
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{3z

VARIAELE COEFFICIENT STD. ERROR T-2TAT. Z-TARIL =IG.
¢ &7 . A5E2ES 52, 887993 1.654277¢% 0.114
« SVHHNE 0. 0353244 0.0034551 3.2E40001 .00t
INTDIF smes, 7257 1396, 287 2.803545¢7 0.011
DEMLRC-12 0.7323082 0.1307155 5.8022618 Q. 000

e T T 2 - T T e T e e T T O P

R-sauar=d

Adiusted R-squared
S.E. of regression
Durbiin-Watson stxt
Log likelitood

0. 936628 Mzan of degendent var
0.32E825 £.0. of dependent var

S4.32450
2. 256007

Sum of sguared resid
F-statistic

-122.5755

304 5027
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57317 .30
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WAGES FRGM PUBLIC SECTOR
SMEL Lasl - 1EEn
LI lbservations

LS // Depsndent Varizable is LWGEPUT

—— e e s " - T — T —— - . - T = T o e o S St S
ettt o g PR~ f P mdp iR~

VARIAELE COEFFICIENT STD. ERRIR T-5TAT. 2

________ ¢ | H0455E3 0. AEEFORS 40730355
LIMFDF O, 3224052 0.0730827 4.4270843

CWGFUT(=1) 0.7877330 0.08132283 12.245073
a:;;;;ved 0.932078 Mean of dependent var
Adiusted R-sauared Q.99737% Z.D. of dependent var
SUE. aof regression 0028991 Surm of sqgared resid
Durbiin=Watson etat 1.52F“‘? F-statlistic
Log likel ikood R0 E383E

SMFL 190 - pgan
2% Doservations
Lz // Dependent Variable is AQTFG
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ZTD. ERROR T-ZTAT.
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Fidjusted Re-squared Q. 30423 .0, of dependent var
S.E. of regression 4T 8E3 Sur of squaresd resid
Durtbiin=Watsom stat 2.417777 F-statistic

Lieg likelikuziod =220 .2730
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SUGARCANE OUTPUT
SMPL 1968 - 158>

2Z Observations
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=SS ==RsEss
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CDP FROM AGRICULTURE
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L3 // Dependent Variable is NGDPAG
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GDP FROM MANUFACTURING
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L% // Dependent Variakble is GDFMGK
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seontial GDP from the Manujfuetwing Sector
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Le // Dependent Varisble is GOMGkP
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GDF FRGM TRANSPORT
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GDP FROM OTHER SECTORS

ML R0 ST - Eoft!
24 Uhservatlions
1.5 // Derpendent Variable 1s GDFIEZ

e et T T T T T 1 ——— T —— ———— — ———— — — > — ot —— Ao . S =
T 1t 11 -ttt b R e

S et e - T T T T T T T+ -+ ¢+ ¢}
F3-F - E- 53 3 F i i 8-t it b R

C 1947 2012 2407, 4REL 0.8101570Q Q.42%

ETOTE 0. 1473373 Q.Oz20271 4. 8210283 0,000

CRE 0.1121740 Q.0782817 1.43045%4 Q.1583

RLFZCZ -2109.7704 2008 . s -1.0820770 0,308

GDF= -1 Q. 4532444 Q. 15813996k 0311803 0. 008
R-squaired 0. 332537 Mearn of derpendent var 14022 4%
fodjusted R-eguared 0933713 2.0, of dependent var 4432 0L
E. @b regreesion 180.7923 Sium of sguared resid 4391229, 0
Durbin-Watson stat 1242230 F-statistic 44r4 . 727

Log likelimood -{82. 1724

- - — A T — o —— o S — A T S Sy S A D S T S s e S e i S Y S S S S T S S M W S S M S M e A e M TW M T S M e s wwe o T
34345 F- 44 -t 4 2 222 2P 22 P R 2 B Y i e Tl i

SMPL 1361
24 bservations

e [y ot
Tl ER

Pl= el el

Acijusted R-zaguarsd
oo - ol e b e
oo, Ul Tegiltehmjag
T R TR I I Y.
Curcin-Watson stat
Log 1ikelibcod

T N N T N T N S N S R N S SN m e me o=

Mean of dependent var
3.0 of dependent var
AR wuf g.qua-,-.ed resid
F-statistic




DRIVATE CORPORATE SAVINGS

mMFL 19l - 1324
4 Jbservations ' .
= // Dependent Variable is &VFVN

Sx==== ==== == = e et
=====sDm=os m======
=S=====

P e Pt T T T T T Tt 1t

¢ 3T ZZE43E C4. 32724 06134203 Q. 545

NAG O A 4o Y OOTIEYE 2. 2185243 Q.08
GDFNAG 0.0045403 0. 0022L33 :':1:::ﬁ“ gL

SVFVN(=1) 0. 5426470 0.2048445 2.6430621 0.01%

_EESESTEE===s 2 Y i i+ttt 12ttt ittt 2
2 2 4t 2 1 s 3+ 3 -5 5 -

R-s3uanred 0.241072 Mean of dependent var 4@6.?§5§
Adjusted R-squared O, 828337 3.0, of dependent var 49Z.ﬁ37?
ELE. of resression 1702181 Sum of squared resid 60@4€o;§
Durbin-Watson stat 1.8636L5 F-statistic 85.56730

Log likelibud -188 . 741%

e S T I e I mm e M T T T S e e T S e e o e et e e Y T e T e T S S e et o o o
e e e e Y At st P T - S T P T e T

INVESTMENT i.. MACKINERY - PRIVATE SECTOR

..._-_—_—-——---_-._._..——-...—_—.._._-._-_——.—__--——-—.————_-——-_—_—.—_—-———_—————__...
_..._.___...—._--—-.—..-.-——--—-..-._—_—..__—--..-_-_..__----—————----_—..——-»----——-—-——

¥R E=SES==s=zzsssSsS=zsssssssrsssoossssssrozoooasssssosmsmm———oe
C ~4nz.72 423 ZEE8ZE =1.142137¢ 0,267
NGDFFC 0.087:2 3 001168361 4.344701 1 0. 000
GDFECU 0. 473545 O 11110 4, 245E587 Q. 000
GDFEML =0 . 4527120 0. 1143560 -3 .3418627 0,001
RLMEDF 1022, 15917 411. 26112 =2, 8032207 0,021
MHMTFE 0. 4020300 01822083 2, 4350804 Q.022
GDFEMVI(=-1) 0.26473524 0. 0282290 4. 2465582 0. 000
R-zquared Q.377240 Mean of dependent var 1784 .430
Adjusted R-squarsd 0.,970%41 .0, mf dependent var 25 EO3Y
S.E. of resressicon 117 . 244% Sum of squared resid 2E1178 o
Ourbin-Watson stat 1967164 F-statistic 139.7304
Loa liked ithood - 18F  EISGE )

S S E s s s e e ————
badadadade b S L 2T

427 531010 SLE18E120 0.001
0.0118452 R.414R455 0,000
B30 iza4n SLB4IEETT 0,003
________________ . FICHT4 0.000

O ‘ 9‘1:327:3 Meaﬂ ‘:l{ ljependent VaI

-f?gap?g ©.541225 2.0, of dependent vap
?"=’==luﬂ 1‘54.:”531 Sum |:|f squa-‘-,&d resid
SELT slat 1.234774

Festatistic

- —————— e e

L Imuznzed ~171.7161

R e X T T
SEEsZzsTzzoozzmooo

B S T 1 1 P
———_——mTmIasSra - - ——

————o o

2746130
2011717
S29374 =
124 . 4803

g g
e e e e, e L= -



INVESTMENT DEFLATOR - MACHINERY

oMFL 1REQ - ST
T3 Dbservations

-

CEESs=ES DS ss=

LS // Dependent Variable is MEDEF

o o — - — o —— - -
——— o ———

—— et > - o > —

- S vt o —

P

I~ 31y
P

22—

2

- P ettt r vttt e TPt P+ 2 4+ 2 %+ T
=== == T+ttt + 1 i

VARIAELE COEFFICIENT
C - Q0EZ208
IMFMFG O0.7745101
MMTFUA O, Q8SELSE5

MEDEF(-1)

STD. ERROR T=STAT.
0.0218545 =0. 2551084
0.0371473 7 9735033
0.01EE523 SLEZIIETS
0. 100175% 1.4023023

0. 771

R-s3quared

Adjusted R—squated Q.f
S.E. of reavression 0.¢

Durbin=-Watson stat

o0 'flfl o Ty

L LY AR N
TN g
LAt T ba

Mean of dependent var
2.0, of dependent. var
Sum of squared resid
F-statistic

S R L L I O T O T o T I L o o o o o o o o o 0 o i it o v St i S 2w o o0 B = s v o B e s S0 e = P b T S e A S o 2o o S o 2 e v
L e i e 2 2 2 2 3 S F 3+ F 3 £ 3 2 3 T 3 X T
-

INVESTMENT DEFLATOR - CONSTRUCTION

AN 190 - 13
24 Qbservaticns

LS // Depesndent Variableiis CIODEF

e e e T

VARIAELE 5TD. ERRIR TQSTAT. 2=-TAIL 5IG.
C 0.0121233 -4 .1433023 '.ooo_
WFISTL 0. 084€312 921827 0000
WFICEM 0.05716:24 2.8753877 0,018
CODEF (=1 Q.O0832401 L4En2Tes D, 000
R-gauared 0. 3932 Mean of dependent var
Adjusted R-squared 0.339 2.0, of dependent var
B of regression 0. 029 Sum of sauared resid
Ourbin-Watson stat 1.354 F-statistic
Loz likelikbcud
GDP DEFLATOR ]
IMPL 1320 - t284
25 Observations
LE /7 Dependent Variable is LGDFDE
VARIAELE COEFFICIENT STD. ERROR T-STAT 2-TAIL £1G.
¢ 1.0426593 0.1304285 5.420745% Q00
LMNGNP 0.8234324 0.1034315 5.74358:31 LO00
INFZ Q. 40E2ETE 0.18£24723 2.184588£2 .041
FNOCED =0.0113323 0.0023504 -4.0103375 .00t
LGOFDE(=~1) O.8203214 0. Q2I9EE2 §.7835154 0. 000
R-squared 0.53 Mean of dependent var L22137%
Adjusted R-s3quared 0.93 2.0, of dependent var CBIE340
S.on. Of pregression 0,03 Sum of sguared resid LO208E0
Duvb1n~Ua§son stat 2.1z - F-statistic 1665 =47
L likelikmed gn.z

=—-=—--————-—-—_——_———__——-
== __———-——-—--———.-.—-——

...-—-—--—.._—_————.———-——.—_—.—-————_
kit e £ T TP

_.—--———-—--———-_-—-—.——_-...._.—-———-————-———-—————
-——-———-—_—-_—-——.--—---—__—-—_--———————-_--_—_



" FRICE OF AGRT

~err Oy
SLlnia vl

CULTURE

nFL 1380 - 1334
28 Zossrvations ‘ . o
Lz //:Dependent Variatle 15-5&669______=============================
TTTUTURRIAELE | CLEFFICIENT  &TD. ERRCR T-5TAT.  2-TAIL EIG.
;==::===:===================:===?==?=:T _______ :___ - (') (.)(.)h‘
: G.4433753 o,1g7¢u§z €_4_ & ). 0C
NGéPAG -2.5230-05 5. R47D-080 -z.?Zk ”E 0 Q;i
EDIOME 4 . TIED=0E 2. 29zD-08 1,§?{3!f¢ 0 gmf
RMCER(-1)  -£.0850-0S  5.524D-05  -1.03650Z1 0. 236
R'#AG&‘}S O :074325 O :29321 6'5b5117u —g—ggg_——
::::‘.:::::::=============?=?ff::::::==‘-_'?t_.:_-___:__.:____:__:-_: C) . 9697:7
”_.q -*Hd U./jﬁ@éa Mﬂﬁ“ ot dthndent var ). BEH7ZT
zdiugzéé R-squared 0.753733 2.0, of dependent var U,QZ. -
ZE. of regression 0.024324 Zum of squared resid O;uﬁ. .Z
bﬁrbin-uatson stat 1,8@7245 F-statistic 19.39 =
Log likel ibood §1. 613242

— - v - P - -y — - - — - > o — o

— - v - - e e e e S e S e S e S G e —

- - —— v ——— —— o
Y 2 2 1 2 2 2 + - 4+ 3 1+ + 1+ I+ 1t + ¢ £ 2 2 2 1 3 3 12 £ 4+ 53 ¥

£

E
vat.ions

L
Chiser
/

- — - - -

e R R R D S
LI DR RS E s

T e e e e me s - —

R=squzred

Adiusted R-squared
T.E. oof regression
Durbiin=Watson stat
Loa likelibkood

L T T T T T T e e e > o
—— e _mm SRS

===

1334

/ Dependent Variable is IMFMF

D o o o T S B T e e e e e e o e - L T S S o o e o e T o T ot e T e e e o o e o o = - ——
-——————-———_-——_——-’———————_———_——---—-——-——-——-—-—--—

)

R b B R e
_-__.—_..———__——-—_—___...__—__———-.———_—...—

0.z

0.1

0.9

0.5
0
O
O
1.
32

S T O o T T o = = o v e o e o -——— —

o

HPLICIT PRICE DEFLATOR FOR TRANSPORT

SMPL {980
28 Obeervations

RETA

L3 7/ Dependent Variable is IMFTP

TS o e e - ——

- ———

T-ZTAT
LI23438R0 -0 &0
11E4575 238
LOET7 738 .04
L4043241 O ERSE
L 204F444 z.31

Mzan of desendent var 1.52417Z2
5.0, of dependent var O, 2204632
Sum of sgquared resid : ZE3IR
F-statistic o o

_--.—-——_——_..-__-__————_—.—_—__—.._.____—--_—_——_.-__—..._._..
——.-———_.___-___...__._..————-..__—..__—-——_—_——-————————.—_—_-

——-—_-—_...-_-._..——-—-_._._-_—_.-——-———————..——-._—.—_...—
it e A - 3 3 2 3 T T3

VARTAELE COEFFICIENT ST0. ERROR T-STAT 2-TAIL SIG.
C 0.5433544 0.0451351 12.144107 0.000
WEIMFL Q. 238703 Q. 0RSR0ES SLAEZZIES .00z
WRICL Q. 12326837 00838672 1.8358212 0.073
R=sauared 0.383142 Mean of dependent var 1.313334
QuJustmd R-squayed 0.354227 &.D. of dependent var 0.625351
= E. of regression 0.1323753 Sum of squared resid . 0.393614
Durblﬁ-watson stat Q. BZEzEE F-statictic 251 .7933%
Loxg likeliRood 16.41730

EaRe R 2

e e - —— P Y
inbehabadade b S 2 2 2 X P

R R T N T s s o e O o o = o o e s e e 5 o e m e e
e e e e - T e



! IMPLICIT PRICL DEFLA TOR FOR SERVICES

SMEL 1961 - 1304
=4 Ubservations o . »
LS // Dependent Variable is TPz e mmmmmees

...-—--—----—-—:———'"'"__“==“_==_-_-_——""_————_—_—_-————-——————'-——
—_——=x= ====

VARTAELE COEFFICIENT ZT7D. ERROR T-=TAT. z:IeEE_Ezg;
¢ T0.0073285  0.0102153  -0.76£1036 0453
IMFMFG O, 4100063 0O.04731L5 S eeR1 130 Q. oow
FAG Q. 1877021 0O, 0222020 £.3164135 l:) . L')(:)(:)
WFTHMEL 0. O8075Z0 O.0113104 4,.2611704 0.000
TPz (=12 0O.40124%1 OL 022737 13, 706726 Q. 000
> R-cquared 0, 93304% Mearn of Jdependent var ;.§}§7§2
Adjusted R-squared 0933310 S0, of dependent var 9'@??731
LB, wuf regression O.011388 Sum of squared resid 0.002454
Durbin-Watson stat 2. 882814 F-statistic OO0 .24
Leg likeliboasd TE L 2017E

I T T T T L L R T Rt R ]
P Tttt e e e e e

IMPLICIT PRICE DEFLATOR FCR PRIVATE CONSUMPTION

SMFL 1960 - 1324
25 Ippservations .
LS // Dependert Variable is LIMFOP

VARIAELE COEFFICIENT STD. ERROR T-STAT

C =0 . QET73082 0.0045219 -14 . €33247

LFMARE O .94:324523 0.00725682 129 . 42531
R-s3uared O F9TEZ0 Mean of dependent var
Sdjusted R-saquared 0. 393871 S.D. of dependent var
SUEL of regression 0.013738 Sum of sguared resid
Durbin-Watson stat 1.24£513 F-statistic
Ly likelibeod £3.70141

WPI OTHER THAN FUEL

SMEL 1960 - 1924
28 Chservations
L3 // Dependent Variable is WPNFFL

I T T et It T T T I T I+ it Tt T Ittt 1ttt -+t 3+
—_———== e N N R T T N R S S S S T S o S N Em R e o v an an am = o o = - = —— —

VARIAEBLE CROEFFICIENT STD. ERROR T-STAT. 2=-TAIL 316G,

C -0.1099174 0.023188% -4.,7445331 0.000

IMFMFG Q. 3212272 0.087524% 14 277282 0. 000

FAG Q. 2345083 0.0717545 3.98683575 0,001
R-;quared 0.337547 Mean of dependent var 1.80012%
Adiusted R-cguared Q. 337324 .D. of dependent var 0.2e1824
. E. of regression 0.044570 Sum of s3uared resid 0.04370%
Durtim-Wat=om stat 1.921603 F-statistic 44772 252

Log likelibceod 3.39173

e e v - —— —— -— -——— ———— -t — — - — - o -— -
- —— — —— ——— —— - ——— —— —— g o ———— — - — — o —— " S — g ——— o s
R R R N T R T R S s s e e R e S e m N o RN O m or mr o = o v o o o s o P s B . s i e e e e i




WwPI RAW MATERIALS

Pl 13E0 - 1TE4

8 Dbeervations .

s /7 D.:-;:end'-_ant Variable i1g WEIRAW e maos

STTTTUARIAELE | COEFFICIENT  STD. ERROR T-5TAT.  2-TAIL 516,

======:=Z===-__—_ZBTIIIQEBE_-— O.01E7380 —-£ ERT74532 Q. Q00
IMFMFG O, 7346003 0.0818527 17 E78E3E 0L OO0
FAG 03833730 0.081E35e £.3291445 RRRVIRIE

——— — —— - T Tt o — s e S W e . - — T 220 Y o o e S e S S S e e M Sm T WD M MRS TR S-S LSRN DT T
= == P T e it
44342233y

R=squared Mean of Jdependsnt var
Adjusteds R-sauaresd . D, of derpendent var
5 EL of rearsssion sum of sguared resid
Durbin-Watson stat F-statastic

Loy likelibood

P T T T T T T T T T T T+ 1 Tt T 1 Tttt T 1 It 1 3
T X IR I3 E I3 I 3 5 5 4 A A e e i e e ke

-
T

UNIT VALUE INDEX OF NON-MINERAL EXPORTS

SHFL 1980 - 1ol
22 Observaticons
Lz /7 Dependent Variable is FANMFU

S T T e M E T M me S a Gl S ke e T e e T e T e G Mt e M S e e G B4 S e S G T T T T W G S e M T S A W S -t S S o o
R e R T L =Rt oo ot el

C
WENFFL
FYXNMEUC=1)

R e T T T

R~z auared 0. 34507¢ Mean of dependent var
Adiusted R-sgquared W I k1Y .0 of dependernt var
5,5._01 rearession 0. 1Rn1E7 Sum of squared resid
Durbnirn=Watsorm stat = Q28713 F-statistic

Loa likelibwaod

R — e T T Tt i S e e e S T o s S e - S T S > o o v T A " T e - —— - —

tara oy

WECLESALE TRICE INDEX

SMPL 1960 - 1934
2§ Cheervations
S /7 Derpendent Variable is WPIALL

—— - > ——— - — =
- e e —— - S e M S — ———— - — S > " o o o - —
- 4 44+ 53 3 3% —3— X = —3— e mff = 2Tttt +-4<++-

_____ VARIAELE COEFFICIENT 3TD0. ERRIR T-2TAT. 2-TAIL =I1G.
’EG -0.0731245 0.0203257 -3 . 4944350 0.002_——

FAG 0. 3624100 0. 04R2259 7.58122802 0,000

LQPMFG Q.@QS?EQI 0.0774203 7.73759732 Q. 000

______ EFIMFL 0.0311811 0.0Z82320 SLE04344E 0,002
Resauared O TFIIAE Mean of dependent var | 1514720
6d3U5t?d R=gquared 0. 993283 5.0, af dependent v:r ﬁ.‘ 7‘ﬁ
.. of regression 0.0z4182 Sum of squared resid %'gi““cl
Durbiin=-Watson stat 2 147qi1 ﬁ stistic =t 10E5E 20
_ ¢ o 2 -stat > 3
Log likelihowod 83 73042 atistic 1055850

Ry —— ey - F 3 3 X 3 3 £ 3 3 3 S F ¥ O Ot T T+ =
33 = = o —— -— —— o ot o
e el S T 1 - T
_—_—_—==SEZTmE=s= =
===== _SSoIEsE=s




EXYPECTED INFLATION
SMFL 1952 - 1983
T1 Observations
LS // Dependent Variable is INFZ
n——=================================================================
VARIABLE COEFFICIENT STD. ERROR T=-STAT. 2-TAIL SI16G.
Cc -0.05160%0 0.0274780 -1,.8781450 0.105
LNGDP1 ~-8.678RE-4 @. 180533 ~4,7850Q0E-3 .91
LNGDF2 ~0.3808060 0. 1965870 -1.9370860 .912
TAXR 3.7425090 - 1.1122350 3.3648520 2.002
FCFG(=1) -0.4126770 ©.193753 -2.107%9400 ©.0082
-=============================================== ———— P 1 1 t 2 2 ik
R-equared D.427971 Mean of dependent var B.D44576
adjusted R-squared Q.3T9966 §.D. of dependent var 0.048119
S.E. of rearession 2.048159 Sum of sguared resid 2.060307
Durbin-Watson stat 1.970502 F-statistic 4,.8563081L
Log likelihood 61. 68404

IXPORTS X CEPT MINLRAL

SMFL 1387 -
5 Okservations
LS /7 Dependent Variable is XTOTK

T I T L I T Y T r Ittt L vt —— i wm w o o o m - o r e W T 2o o e p—
S=S=S 3333 3 3 3 F 3+ 3 3t 3t 1 1t 11t 111ttt 1ttt 1t ittt 2ttt 2ttt
4

132

ARTABLE 2TD. ERROR T-ZTAT
¢ 43,7444 | CO4EE4L  0.147
RLXNME 40% . BAZT7E -2.1713243
GDFWLD S Pes- -V 10512225

4+ 3+ 4+ -+ ¥ 2 3 3 31+t -+ 3 1 F t t 2ttt 2 - T P A 2 2 A 2011 :
4+t 2 2 2+ 2 1 2 2t At 2202

:-§Quared Mean of dependent var
@dausted R-squared 0L of dependent var

S.E..of PEIPESSION
Durbiin-Watson stat
Laog likelihcod

B - 1 3 X F o T T T Py g
-+ + 45 5 31 F 3 X 2 R b T e ——
- 4 Ittt 1 1]

squared resid
F-statistic

FUEL IMPORIC
@ﬂPL 1260 - 198z
;@ Joesrvations
-E_f/ Dependent Variable is MMFLC
_ VARIABLE  CLEFFICIENT  §TD. ERROR  T-STAT.  2-TAIL 816
C: ---:Z;-EIZ;;;=====f====f?==========?======== ----------
c 4. 81423 25.518047 -1.70823%
qgﬁflu O.011174% 0.0032282 B.AOOAZQZ
-MS EiCR. SR 0. 004EQED -1 . 78GE7 28
L MmFLE-n e 0. 1562345 T EATEOTS
R-Squared === ::::::f?::::::::=====:=:=========::::-
o &Y . (3, 9004720 Mean of depends a1
?déusgid‘ﬁ—s?ua?ed O, B2aE57 S.D. af 322223&2% 52?
Dur b pelacg o e o 33 BT Zum of squared resid
i dt:un stat 1 .EEETT7S F-statisti
Lo libkelibmed ~111.427%3 Hetic

TR ENCSECSSIEZSSS . D ESEmomsssm—=—
=-===== o o et o o e e o e e e e o -



DEMAND FOR PETRCLEUM PRODUCTS
et 35 et - reyie

el e

Uarianble is CPF

s S TR R RN SIS RS

SYD. FERROR T-23TA&T. 2--TaTL

soosmsmTmrm o T AT L IILTAREMS TR EImE S SR E e m e e T
ras smoms T

t ) 2IHBIOB, A ~2.45147352 Q.17
NEDFPFC Q. 1105574 0. BSE5HLT6 2.1090145 @.048
RMELCL -2T8a.57184 S90. 34772 -4,M04410783 Q.BW}
ZTImE @9, 28088 118. 210259 2, 616385352 ©.017

CPRPi--1) LW, 672930486 . Q.1017047 L. 6166282 @.002

prendent

ez ad o . 7.9932045 Mean of dependent var 22@7919?
Gaansted RSequared. - 0.997847 ©.D. of dependent var  9770.805
§.5. Of regqregsion ASL.S1LS2 Sup of squared resid 4QAT7T19.
pin=-Wateon stat 2. 200067 Fetatistic RT7B1.7EY

Dur b
Log Vikslilhmad -185.4994

RAW MATERTAL IMPORTS

SMFL 1292 - 1981
24 Dhservations
1.8 // Dependesnt Variable ie MRAWK

D, GHETET
R.1041792
T . 59477

E7H7077

ad 2. 270 Maan of dependsnt var
sdiusted Resquared D.8B&6T1L4T S.D. 0f dependent wvar
aE, £ reaqress)on 159,217 Siim of sauared resic SPA1ITT. R
Tnorpdm~Watson stat 1. 4088947 et gl SH. 12444

7
.

Bl

iocree Y idrecid byeeord

(xotii)



AAIN
AISC
ARSC
ARTFG

BETWG

BOT

ERADRA

CBCCSA

CEBCCTR

CBCGA

CBCTA

CODEF
CORPRT
coTJauT
CrP
CucLzZ
CUELL
CURADR

DBOR1

DBRT!

ANNEXURE III

NOTATIONS

VARIABLE DESCRIPTION

Net Area irrigated under all crops, million hectares.
Area irrigated under sugarcane, thousand hectares.

Production of Sugarcane, 1088 tonnes.
Output of foodgrains, 1002 tonnes.

Parameter to capture the 4th Pay Commission
Recommendation.

Balance of Trade, (Exports—Imports), Rs. croreﬁ.

Ratio of reserves to aggregate deposits of commercial
panks, averages of months.

Commercial bank credit to the commercial sector,
averages of months, Rs. crores.

Commercial bank credit to the commercial sector as a
ratio of total credit, averages of months.

Commercial bank credit to the government sector,
averages of months, Rs. crores.

Aggregate commercial bank credit, averages of months,
Rs. crores.

lnvestment deflator - constructioen.

Effective corporate tax rate.
Output of cotton and jute, 1282 kgs.
Consumption of petroleum products, 1808 tonnes.
Coal bottleneck index.

Electricity bottleneck index.

Currency to aggregate deposit ratic, averages of months.

Domestic borrowing receipts of the government other than
small savings, Rs. crores. :

DBOR!1 minus domestic borrowings by the government from

commercial banks, Rs. crores.

(xedii)
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DEPAGC

DEPC
DFIN
DGBO1L

DISCR

DM77

DMEMER

DSMLR

EDOMK

EMPPU
ETOTK
FER

FERES

FMAD

FMCERU
FMMFLU

FMMTPU

FMRAWU
FMTOTV

FSTOCK
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Consumption of fixed capital in agricultural sector, Rs.
crores.

Consumption of fixed capital, Rs. crores.
Deficit fimancing by the government sector, Rs. crores.

Balancing item, Rs. crores.
Statistical discrepancy in national income identity, Rs.

crores.

Dummy variable, 1 for years since 1977 and 2 for ather

years.

Dummy variable, 1 for 1975-77 and @ for other years.

Government receipts from small savings at 1970-71
prices, Rs. crores.
Aggregate domestic expenditure at 1978-71 prices, Rs.

crores.

Employment in the public sector, lakhs.

Aggregate expenditure at 1978-7! prices, Rs. crores.

Foreign exchange reserves, Rs. crores.

Residual foreign exchange, Rs. crores.

Discrepancy between imports as in National Accounts and
SITC, Rs. crores.

1970-71=1.

Unit value index of cereal imports,

Unit value index of fuel imports, 197@8-71=1.

Unit value index of
imports, 1978-71=1.

machinery and transport equipment

Unit value index of raw material imports, 1970-71=1.

Value of aggregate imports as given in SITC, Rs. crores.

Stock of foodgrains with the government, million tonnes.

(2iv)
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FXADJ Discrepancy in the value of exports between National
Accounts and SITC, Rs. crores.

FXMFLV Value of fuel exports, Rs. crores.

FXNMFU Unit wvalue index of exports other than +fuel exports,
1978-71 = 1.

FXTOTV Value of aggregate exports as given in SITC, Rs. crores.

GE Government ‘s domestic borrowings, Rs. crores.

GBF Government ‘s foreign borrowings, Rs. crores.

GCCOM Government ‘s consumption expenditure on commodities, Rs.
crores.

GCWG Government's expenditure on wages & salaries, Rs. crores

GDDEFL GDP deflator derived as a weighted average of sectoral
prices, 197@-71=100.

GDFCCU Public sector investment in construction, Rs. crores.

GDFCMU Public sector investment in machinery, Rs. crores.

GDFKCY Private investment in construction at 1970-71 prices,

Rs. crores.

GDF KMV Private investment in machinery at 1970-71 prices, Rs.
crores.

GDMGKP Potential GDP from the manufacturing sector at 1978-71
prices, Rs. crores.

GDPMGK GDP from manufacturing at 1970-71 prices, Rs. crores.

GDPSK2 GDP at 1978-71 prices +from sectors other than
agriculture, manufacturing, transport, mining and
quarrying and electricity gas and water supply, Rs.
crores.

GDPWLD Index of world GDP, 1970-71 = 1Q0.

GTOTCU Public sector total investment, Rs. crores.

GDTPTK GDF from transport at 197@-71 prices, Rs. crores.
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GINFK1L

BINT
GINTF
GINTFR
GINTR
GSUR
HPGEOV
HPM31
HFOTH
HPMAV

IMPDPC
IMPMF
IMPMFG
IMPTP
IMPTPT
IMPS2

IMPSC2
INFZ
Jit

JS

JF

VARIABLE DESCRIPTION

GDP from infrastructure (mining and quarrying and
electricity, gas and water supply) at 1970-7:i prices,
Rs. crores.

Government's domestic interest payments, Rs. crores.
Government ‘s foreign interest payments, Rs. crores.
Implicit interest rate on government ‘s foreign debt.
Implicit interest rate on government ‘s domestic debt.
Government subsidy axpenditure, Rs. crores.

RE] net credit to the government sector, Rs. crores.
High powered money as on 3lst March, Rs. crores.
Residual high powered money, Rs. crores.

High powered money monthly averages, Rs. crores.

Implicit price deflator for private consumption,
1970 - 71=1.
Implicit price deflator,
1970-71=1.

manufacturing (unadjusted),

Implicit price deflator, manufacturing (adjusted) ,
197¢-71=1.
Implicit price deflator,
1978-71=1.

transport (unadjusted),

Implicit price deflator,
1972-71=1.

transport (adjusted),

Implicit price deflator,
197@-71=1.

services (unadjusted),

Implicit price deflator, services (ad justed), 1978-7i=1i.

Expected inflation rate.
Discrepancy in government’s current account, Rs. crores.

Discrepancy
crores.

in the import tax revenue identity, Ks.

Balancing item, Rs. crores.
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KSTKTT
M3AM
MEDEF
MFDJIMP
MMFLC

MMTPK

MRAWK

NEXMBT

NFIFAB
NGDFKF
NGDPAG
NGDFDE
NGDPFC

NMTMTP

NMTRAW
NPOF

PA

PAG

PCINK

PLOUT

PINF1

PNOCEBEO

VARIABLE DESCRIPTION

Discrepancy in government‘'s capital account, Rs. crares
Cummulative gross fixed investment, Rs. crores.

Money supply(M3), averages of months, Rs. crores.
Investment deflator for machinery, 1970-71 = 1.
Discrepancy in import identity, Rs. crores.

Fuel imports at 1970-71 prices, Rs. crores.

Machinery 197@-71

prices, Rs.

and transport equipment imports at
crores.

Raw materials imports at 197@-71 prices, Rs. crores

Net external receipts in the Rs.

crores.

government account,

Net factor income from abroad, Rs. crores.

Real private fixed investment, Rs. crores.

GDP from agriculture at 197@-71 prices, Rs. crores.
Implicit price deflator for total GDP, 1972-71i=1.
Total GDP at 1972-71 prices, Rs. crores.

Implicit rate of import duty for machinery and transport
equipment imports, ‘

Implicit rate of import duty for raw material imports.
FPopulation, millions

Implicit price deflator, agriculture (unadjusted),
1970-71=3,

Implicit price deflator, agricuture (ad justed),
197@-71=1,

expenditure,

Discrepancy in private final consumption

Rs. crores.

Public sector plan outlay, Rs. crores

Implicit price deflator for GDP from infrastructure,

1970-71=1.

Number of commercial banks per person.
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GPETCR
RAIN
RBFES1
RMCER

SBVEBNK

SCRRA

SFKED

SG6A

SBN

STKPUC
STKPVC
SVHHNK
SVFCN
SVPVN
TAXR
TD

TDL2RA

TDCORP
TDLR

TDOTH

TDPI

VARIABLE DESCRIPTION

Dutput of petroleum crude, million tonnes.
Rainfall, mm per month

RBI ‘s net foreign exchange assets, Rs. crores.
Cereal imports at 1978-71 prices, Rs. crores.

Difference between the advance rate of commercial banks

and the bank rate.
Statutory cash reserve ratic of commercial banks.

Net capital inflow from abroad (foreign savings) at

1970-71 prices, Rs. crores.

Savings of government administrative departments, Rs.
crores.

Savings of non-departmental enterprises of the
government, Rs. crores.

Change in government stocks, current prices, Rs. crores.
Change in private stocks, current prices, Rs. crores.
Net household savings at 197B-71 prices, Rs. crores.

Retained earnings of foreign companies, Rs. crores.

Savings of private corporate sector, Rs. crores.

Excise tax rate.

Revenue from direct taxes, Rs. crores.

Rate of interest on 12 months fixed deposits with the
commercial banks, percentage per annum.

Revenue from corporate income tax, Rs. crores.

Land revenue, Rs. crores.
Adjusting item in the direct tax revenue identity,

crores.

Rs.

Revenue from income tax other than corporate income tax,
Rs. crores. '
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VARIABLE DESCRIPTION

TI

TIDOM
TIEXP
TIIMP
TIMFL

TIMMTP

TIMRAW

TIOTH

TIRTE

™

TPR

TRD
TRF
TRTOF

TXFL

WGPUTT

WLDXIN
WPIALL
WPICEM
WPICL

WPIFLZ

Revenue from indirect taxes, Rs. crores.

Revenue from domestic indirect taxes, Rs. crores.
Revenue from export duties, Rs. crores.

Revenue from Import duties, Rs. crores

Revenue from import duties on fuel imports, Rs. crores.
Revenue from import duties on machinery and transpor

equipment, Rs. crores.
Revenue from import duties on raw materials, Rs. craores

Adjusting item in the indirect tax revenue identity, Rs
crores.

(TI-BSUB) / (NGDPFC #* NGDPDE)
government, Rs.

Miscellaneous revenue receipts of the
crores.

Property income of the government, Rs. crores.

Current transfers <from government administrative
departments to the rest of the econcmy, Rs. crores.
from the rest of the

Current transfers

crores.

world, Rs

Current transfers from government administrative
departments to the rest of the world, Rs. crores.

Implicit rate of import duty on fuel imports.

Wage rate in the public sector, Rs.

vear.

per employee pe

Unit value index of world exports, 1970-71=1Q8.

Wholesale price index for all commodities, 1970-71=1.

Wholesale price index for cement, 1970-71=i.

Wholesale price index for coal, 1978-71=1i.

Wholesale price index for fertilisers, 1978-71=i.
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WP IMFL Wholesale price index for fuel, 197@-71=1.

WP IRAW Wholesale price index for raw materials, 1970-71=1.

WPISTL Wholesale price index for steel, 1978-71=1.

WPNFFL Wholesale price index for non-fuel items, 197@-71=l1.

WTPRAT Weighted average of the personal income tax rate.

XTOTK ' Exports other than mineral fuel at 1978-71 prices, Rs.
crores.

YADK Disposable income of the agricultural sector at 1970-7

prices, Rs. crores.

YND¥K Disposable income of the non—-agricultural sector at
1970-71 prices, Rs. crores.

YDMFK Personal disposable income at 197@-71 prices, Rs.
crares.
ITIME Time in calendar vyears.
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