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INTRODUCTION

It has been examined that output level has responded to money supply over
the time period 1950-1991. This money supply has two parts: (i) the anticipated and
unanticipated. Consequently, we face an immediate question — which part of money
supply is responsible for the observed variation in output level? This paper seeks to
address this issue. Now, anticipated money supply and unanticipated money supply
are to be sought first and then we see their relationships with the variation output
level.

S.A.Ozga says, “Expectations Proper” is attitudes, dispositions or states of
mind which determine our behaviour or at least accompany it. The precision of
expectations depends on the quality and nature of information available and the model
through which the information set is processed. The agent has very limited set of
information. In such case ‘Adaptive Expectations’ are very suitable where future value
of a variable is related to a set of some past values. This constitutes the heart of
‘Rational Expectations Process’. Sargent and Wallace, therefore, hold, “Expectations
about a variable are said to be rational if they depend, in the proper way, on the same
things, that economic theory says actually determine the variable”.
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Under Adaptive Expectations Model, expectations are directly related to past
observations. The empirical estimation of expected money supply under ‘Adaptive
Expectations Model’> may be expalined through the estimation of the following
money supply equation.

Mt=a+BlM[,1+Bth,2+ ......... +BkMt7k +W[

where W, ~i id N (0,8%,) and

B, B2y ... , Px obey BLU properties,
M = money supply at time, t
M ., = money supply at time, t—1 and so on.

J.F. Muth developed the concept of Rational Expectations as an alternative to
Adaptive Expectations in 1961. Expectations are rational when they coincide with
forecasts derived from the relevant economic theory. In 1973 Sargent repeated exactly
the idea of Muth to describe ‘Rational Expectations’®.

Several models’ have been specified in Macroeconomics for capturing
anticipated money supply. The essence of these models is that, while specifying the
money supply equation, the two-way linkage between money and income must be
given due weightages. Sims® has done extensive work on such relationship along the
line of ‘Granger Causality’. The following model, as suggested by Dornbusch, has
been used for estimation.

M[=(1+BY[_1 +’Y1Ml_1 +’Y2Ml_2+ ......... +Yle—k +V[
where V, ~1 1d N (0,82V) and
Y ;= (log) output level (G.N.P) at time, t

M = (log) money supply at time, t and so on.

Here, the exact number of lagged money regressors (i.e., the value of k) is
determined through estimation.

TABLE-1
DATA
Year Y M,
(in billions of Rs.) (in billions of Rs.)
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1950 95.4 21.64

1951 94.4 21.07
1952 97.5 20.60
1953 104.5 21.09
1954 96.8 22.66
1955 102.6 25.26
1956 118.2 27.12
1957 119.9 29.87
1958 1344 32.90
1959 139.8 36.94
1960 149.5 38.92
1961 158.8 40.17
1962 169.9 44.03
1963 1954 48.69
1964 229.0 53.27
1965 239.5 59.07
1966 274.3 65.69
1967 3204 71.84
1968 330.2 78.68
1969 365.8 89.32
1970 399.8 100.1
1971 430.7 117.1
1972 475.6 135.2
1973 586.2 161.5
1974 693.0 181.3
1975 738.3 206.7
1976 799.7 2574
1977 896.2 306.7
1978 975.9 371.5
1979 1077.0 437.4
1980 1362.0 506.9
1981 1595.0 595.3
1982 1769.0 697.7
1983 2063.0 815.6
1984 2281 962.3
1985 2603 1125
1986 2911 1326
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1987 3306 1505

1988 3921 1825
1989 4483 2112
1990 5240 2430
1991 6027 2875

Source : IFS - Year Book, 1979, 1988 and Sept. 1993.

FIRST MODEL:
Among several alternative models’ the best fit one is sought.

M =a+ M, +¢,is found best fit one. Now we consider this model to
find out anticipated money (M*) and unanticipated money (UM ,) supply at time, t, o
and B are OLS estimators with BLU properties and € , is used for unanticipated money

supply.
The estimated model (GLS) is as follows:
Mi = 0.016380+0.7218 M ([ coovvereerrrrrrrrcneen (1)

(0.005103) (0.090562)
[3.2099] [7.9702]

R2 = 0.6257038 D.F.=38 F*=63.524 D.W.=247.

From the equation (1), it appears that

(i) the equation is good fit since R2 = 0.625 and the joint estimation is
significant at 5% level since F* = 63.524 ;
N N
(ii) both the regression constant ( o) and regression co-efficient ( 3 ) are
significant at 5% level; and

(ii1) the equation is free from auto-correlation since D.W.”=2.47.

The estimated model is best fit one among the alternative estimated models
shown in Note 10.

FINDINGS & IMPLICATIONS OF THE ESTIMATED MODEL:
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The estimated model (i) is found to be free from auto-correlation. So, given
the vectors for My_, vector of unbiased forecast (one period) can,be generated from

the equation. These forecasts are nothing but the fitted values /for M;. Again M;=E
[M; / I;_1] where {I;_1} = [M{_1]. Therefore, the vector for M; represents the vector

for rationally anticipated (expected) money supply. This part of the money supply is
predictable on the basis of M_. Any decision/ activity of the monetary authority

which affects B will immediately be known to the market participants. This they do
through 'Signal Extraction' from the flow of information.

It may again be noted that N

M= M +¢g where & ~ iidN (0,02 ).
€ is the surprise or random part of M;. Market participants cannot guess or
predict €. At best, the participants know that
E(g)=0
and COV(M\ ,€)=0

The,estimated equation delineates an AR (I) process for money supply. The
vector for M; can now be used as the vector for ‘anticipated money supply’ (M%).

Similarly, vector for & can be used for 'un-anticipated money supply' (UM,).

Consequently, it becomes possible for us to investigate the effects of change in
anticipated and unanticipated money supplies on output level in Indian Economy over
the period concerned. The data set for M°, and UM, are shown Table 2.

Rational expectationists like Sargent, Lucas and N. Wallace hold that change
in money supply, if it is already anticipated by the agents, affects only inflation but it
has no effect on real output and employment. This is the famous “Invariance
Proposition” put forth by the rational expectationists. This proposition asserts that
any predictable part of money supply would have no effect on output, employment or
any other real variables in the economy. Only unpredictable money supply changes
can affect output level, employment or any other real variables in the economy.

TABLE-2
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ANTICIPATED (M€;) AND UNANTICIPATED (UMy) PARTS OF MONEY

SUPPLY
Year M,® UM,
(in billion of Rs.) (in billion of Rs.)
1951 1.366 -0.04218
1952 1.354 -0.03987
1953 1.344 -0.01978
1954 1.354 0.001016
1955 1.386 0.01610
1956 1.435 -0.001328
1957 1.466 0.008856
1958 1.509 0.007872
1959 1.552 0.01502
1960 1.604 -0.01384
1961 1.627 -0.02343
1962 1.641 0.002412
1963 1.682 0.005070
1964 1.727 -0.0005678
1965 1.767 0.004212
1966 1.813 0.004293
1967 1.861 -0.004264
1968 1.90 -0.004577
1969 1.941 0.01009
1970 1.998 0.002651
1971 2.048 0.02067
1972 2.118 0.01258
1973 2.1820 0.02605
1974 2.261 -0.003163
1975 2.313 0.002529
1976 2.371 0.03904
1977 2.469 0.01766
1978 2.547 0.02277
1979 2.633 0.003192
1980 2.705 -0.0004592
1981 2.771 0.003457
1982 2.843 0.0009479
1983 2914 -0.002053
1984 2.983 0.0001767
1985 3.057 -0.005698
1986 3.126 -0.003768
1987 3.20 -0.02213
1988 3.256 0.00513
1989 3.342 -0.01735
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1990 3.407 -0.02151
1991 3.470 -0.01090
Note: The data set on M ¢, and UM , are presented upon log- transformation. These add up to total
money supply (stationary). Stationary in the total money supply is ensured through First Differencing.

This accounts for the beginning of the data set at 1951.

Second Model

The idea of 'Invariance Proposition' can be clearly explained following Lucas.
Let real output level (yt)10 be regressed on anticipated money supply (M;®) and
unanticipated money supply (UMy). Such that

Ythp+B1Mte+BZUMt +Vt

Here Yp is the capacity or existing output level.
So Yt_sz BlMte+ BZUMt +Vt
Or,yt=BlMte+B2UMt +Vt

where y13 represents the variation in output around its capacity level. The

'Invariance Proposition' holds that 3, = 0 and B, # 0. Thus, output fluctuates randomly
around the existing (or capacity) level (Yp) following unanticipated fluctuations in the

money stock only. We seek to examine whether such invariance proposition holds in
context of Indian Economy or not.

ESTIMATION AND FINDINGS:

The GLS estimation of the model™ is

9 = 0.226598 +0.65303M€ + 0.10351UM ................ 2)
(0.0141688) (0.12864) (0.48192)
[15.9927]  [50.761] [0.2536]
R2 = 0.603523 D.F.=37
F* = 8.065 D.W. = 1.99
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It is observed from the equation that
(i) the equation is good fit at 1% level since F* = 8.065 ;
(i1) the equation is free from auto-correlation since D.W." =1.99;

(i) the regression constant (of*); and the regression co-efficient ( [3’1\) are
significant even at 5% level and

AN
(iv) the other regression co-efficient ( Bz) is not significant even at 1% level.

IMPLICATIONS OF THE FINDINGS

These findings have several implications. First, 61 > 0 is significant and ﬁz is

insignificant even at 1% level. It, therefore, appears that output variation around its
capacity levels is mainly due to the changes in anticipated part of money supply.
Output level seems to rise above its capacity level when money supply is anticipated
to rise. Similarly, output level seems to have gone down below its capacity level (Yp)
in response to an anticipated fall in money supply.

Second, B is not significant even at 1% level. It indicates that surprise part of
money supply variation has no bearing on output variation over the period concerned
(1950-91). A

Third, ﬁl > 0 and insignificant lez bear no testimony to the 'Invariance
Proposition' as put forth by the rational expectationists.

N

Fourth, 31 > 0 indicates that any monetary policy which is designed to affect
the anticipated part of money supply can affect output level. It may be noted that
monetary policy formulations, which affect money supply, can only control the

anticipated part of money supply. Consequently, monetary policy seems to have a
significant role in Indian Economy over the period of study.

Any counter cyclical or pro-cyclical monetary policies designed to control
money supply is systematic and, therefore, known to market participants. That is
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why, the market participants take due note of these policy parameters while forming
their anticipation for money supply. B; > O indicates that changes in these policy

parameters might have significant bearing on output variation around its capacity level
over the period concerned (1950-91). To see the effect of M;® and UM, on output
graphically, we may consider the following Fig.1 and Fig.2.

GRAPH 1

TIME PLOT OF G N P (Y) AND UNEXPECTED MONEY SUPPLY (UM)

GNP & UNEXP. MONAEY SUPPLY===>
&
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GRAPH 2
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The graph 1 represents both the GNP and expected money supply. It is
observed that variation in GNP is in conformity with that in expected money supply
over the period concerned. The graph 2 represents that variation in GNP is in no way
related to that in unexpected money supply.

SOME RELEVANT ISSUES

The long period may be considered as a time span with heterogeneous process
of growth. Growth of output and that of money supply have been varying overtime
within this long period. Consequently, the overall picture which we have obtained
from the use of historical data set of output and money supply (anticipated and
unanticipated) over the period 1950 — 1991 may have summarized the relations over
different individual sub-periods. This needs further investigation into the response
of output level to the changes in anticipated and unanticipated parts of money
supply over shorter homogeneous sub-periods.
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LXII, No.4, PP. 540-552.
D.W. Statistics = 2.47. So 4 — D.W. =4 — 2.47 = 1.53, indicates the absence of A.C. in the
estimated equation (1).
Alternative Estimated Models:
m=o+Bfmg +v : mlé\—l.5598 + 1.1714m.; (OLS)

(3.0876)  (0.0041816)

[-0.5052] [280.12]

D.F=39 R%=0.9995 F*=78467 D.W.=2.87

logm=a+Blogm ; +v, : M =A—0.0043823 + 1.0261 M ; (OLS)

ie. Mi=a+BlogM +v, (0.008844)  (0.00039337)
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[-0.4955] [260.85]
D.F=39 R? = 0.99942 F* = 68044 D.W.=0.845

[Small scripts for the variables represent the data set without any transformation used for the variables
concerned. Both the estimated models (i) and (ii) with non-stationary data set suffer from A.C., hence,
rejected]

(iii) m=a+Bmg +Byo +u : m=16.1284 + 1.114m, +0.028292y,, (OLS)

(3.6519  (0.027216) (0.013276)

[-1.6782] [40.931]  [2.1311] DF =
38 R> =0.9995 F* = 42792 D.W.=2.83

A
@iv) logm,=a+ p; logm g + Bolog y.; +u, : M=-0.1303 + 0.9082M ; + 0.1416Y,; (OLS)
ie. Mi=a+BM  +B Yo+ v, (0.068441)  (0.063697) (0.076346)
[-1.9044] [14.257] [1.8550]

D.F=38 R? = 0.9994 F*=36153 D.W.
=0.898

A
V) Mi=a+BMu+Bh Y +v, : M= 001610 +0.7125M"; +0.17441Y"; (GLS)
(0.005391)  (0.1049) (0.095244)
[2.9865] [6.7893] [0.1831]

D.F=37 R* = 0.62603 F*=30.97 D.W.=247

[Both the estimated models (iii) and (iv) with non-stationary data set suffer from A.C. The estimated
model (v) with stationary data set shows that the co-efficient 3, is insignificant even at 1% level. Hence,

these estimated models are rejected.]

11. D.W. Statistics = 1.99. So 4 — D.W. = 4 — 1.99 = 2.01, indicates the absence of A.C. in the
estimated equation (2).
12. In order to confirm B, having insignificant, the equation (4) is further estimated with the

following modification where UM, is th& only independent variable:
yt=6+BZUMt+Wt
The GLS estimation of the equation is

§=-0.0041209 + 0.086891 UM ,
(0.0039412) (0.2623)
[-1.0456] [0.3311]

R?2=0.0032132 D.F.=37
F* =0.1096 D.W.=1.52

It is observed that,
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1) the estimated equation is not good fit since R? and F* are very small;
(i) the equation is free from auto-correlation at 1% level;
(iii) ﬁz is not significant even at 1% level.

This further indicates that unanticipated money supply bears no effect on the variation of output
around its capacity level (Y,) over the period concerned (1950-91).

13. Here y (= Y,- Y, However, Y, is proxies through Y (me_an).
14. The OLS estimation of the equation (2), we get §, =-1.8339 + 0.8324 Mte + 0.8404UM,
(0.017988) (0.0078116) +
(0.3272)
[-101.95] [106.55]
[2.5685]
D.F=38 R? = 0.9966
F*=5678.8 D.W. =0.5062

This is an alternative OLS estimation of non-stationary data set of the equation (2). A

It is observed that the regression constant ( a ) and'the regression co-efficient ( B, and B, ) are
significant even at 5% level; the equation is good fit since R* = 0.996 and F* = 5678; and the equation is
suffers from A.C. at 5% level. So the equation is not considered for the analysis in our study.

*JGE*

335

Journal of Global Economy, Vol 2 No. 4, December, 2006



