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CAUSAL ITY BETWE-N MCNEY AND PRICE LEVEL IN INDIA REVISITzD

Ram lal Sharma¥*

sharma (19:55), while using Sims' methodology1 to test causality
betweemn Money and Pricé‘level in India, concluded that: (i) for
the sa%ple period 1962-80 the causality from M, to P was much
stronger than the reverse causalityfram P to M; and (ii) Bidire-

ctional causality existed petween M, anc¢ F.

In this paper, we have reexamined the issue of causality
between Money and Price level in India and have used oanly Gramger's
test for this purpose. we have found that there exists a unidirec-

tional causality running from Mi to P on the one hand and from

'H3 to P on the other. These results are at sharp variance from

those sharma reporced earlier.

*jndian Institute of Management, aAhmedabad.

while working con this paper, 1 had many discussions with Prcf.
G.S.CQupta on various issues involved in the paper and 1 am there-
fore, grateful to him.

) |
However, 1 am solely responsible for any errors that still |
remain.

1 sims' methodology can be put very simoly as if M causes p then,

(i)a regression of P on past, current and future values of M
should exhipit significant coefficients for past and current
values out insignificant coefficients on future values; (ii) and
a regression of M on past, current and tuture vaiues of P should
exhipit significant coefiicients on future values of P (and may
or may not exhibit significant coefficient on present amrd past
values}. Thus Sims' test involves testing of two sided distri-
buted lag relationship between M and P which should pe jointly
covariance stochastic processes with zero mean.



The sample period used in this study is from 19%4 to
1985. There is nothing specific about the year 1954 acs the
beginning point. It could have oeen 1951 as well., But since
some opservations were lost in the process of decseacsonalizing
ané second differencing we prererred to work from 1954 and
onwards. We hope, choosing 1951 or 1954 does not affect our

conclusions,

Both annual as well as quarterly data have opeen used for
est imation of the parameters of recression eQuations. But the
annual data did not provide us with conclusive results
pecause of limited degrees of freedom. wWe thergfore, concen-—

trated more on the quarterly data.

Granger's method of testing Causality2 was originally
proposed in terms of cross-spectrum anglysis out Sims trans-
2

formec the test to the conventioral regression analycis.” So

the Grangyer's test can oe expressed as:

(i) M czuses P if predictions of P pacec on all past infor-
mation (incluaing M)} are pbetter than those basec on all past

information e»xcludingy M.

2 Granger,C.w.J. "Investing Causal Relations wy Econometric
Mocels and Cross-spectral Methocs, " pconometrica, 1969, 37,
pp.424-38.

3 Sims,Chiristopher, s., {1972), "Money, Income and Causality”
pmerican wconromic Review, Vol.62, pp.54C-52.



(ii) Similarly P causes M if precictions of M based on
all past information (including) P are better than thocse

based on all past informetion exclucing P.

Accordingly a testacle form of Granger's causality may

be shown as

m n .
M(t) =l§1 (i)r‘x(t l)+ ﬁLI + 2 6(1) ('t l) eea (A)
where&, E, 8, % and % are least sqguares estimates and

M is stock of money and F 1is price level, wholezale price
level chosen mainly because of its Quick responsiveness (he-~
cessary for testing instantaneous causality) to policy mea-

sures particularly monetary ones.

The nuls hypothesis is that if M deoes not cause F, the

“
parameters B(jj with i=1l,....Dh are egual to zero. Similar.y
if P does not cause M, then the parameters £{(i), i=1,....DNn

should e egual to zero.

To begin with, we usec¢ the ratio to moving average method
to deseasonalize the series on voth sides of the reyression

eguation. In order to stationarise the M andg P dynaasic series,



the method of second differencing was used.4 The latter
pecame necessary becausé the M anc P series after first cif-
ferencing exhibited an upward trena so that means of the
series were not constant over time,5 though the autocorre-
lation function declined rapidly.6 After second differencing
the respective ceries, we &gain computed the sample means

and auto-correlation functions. It was founa that the mean

of the series was not time-deter..inec and tre auto-correlation
function dropped ofi rapicly as Kk, the numoer of leygs ovecame
large. Tre values of autocorrelation functions were also
exaninec to see if already deseasonalized series differencec
twice, e£tiil porsessed any residuai cseacsonality. Since those
values (of auticorrelation function, declined without any

cycles, there was no scope for such seasonality.

in orcer to procuce zerd mean of the jointly covariance
ctationary process, a constant term was includged in the regres-

sion equations,

——— o i m - - — e — i -

4 box anc Jenkins (1970) p.%5) show that a stochastic dynamic
series can pe stationarised by either first difierencing or
secona c¢ifterencing.aAlso see, rindyck, k.S., and rRuwinteld,
D.L.(1870 pp.431-4:8).

5 If the series Y, is stationary, then the mean of the series
defined as My = n(y,) must also pe stationary, so that E£(y )
= oy +m) for any t and m. Furthermors, the variance of the
serieg must also be stationary so that var(yt) = Var(yt ).
See pPincyck and Rupinfeld, p.436. Hn

6 the asutocorrelation function provides us with a mezsure of
how much correlation ther- is between neignbouring qata points
in the series y. It is necessary for a stationary series that
the autocorrelation function declines as the lag x increasesc.



The equations (A) and (B) were estimated with second

Gif ferenced data (stationarised so that time trend is reduced

to 3 constant). Because our experience of estimation of the

equations usea to test causality in Sim's sense shows that

the estimates from the second differenced data and the ones

from the second differencec data transformed in view of

empirically determined filters to ensure whitenoise residuals

are almost similar.8

First of all, we report the results for the whole sanple

period: 1954-85,

(GQuarterly data 1954 I - 1885 1I)

Tavle 1
hegréssion-_ B D.F.
(1) M, on 8 past My and (12,103)
4 past P

(ii) Ml or: 8 past Ml ( 8,107}
(iii)P on 8 past P and

4 past M, (12,103)
(iv) P on 8 past F ( 8,107)

EZ F-ratio b.ww. test
o _ vgiue
8544  57.1997% 2.057"

N
.8584 88.1140% 2.043
7296  26.8667% 2.012"
6347  25.9794%* 1.96"

*significant at S percent level

N=No autocorrelation detected,

7 A constant 1n a regression eqguation is equal to y - %R. Consi-
der an eguation y = a + BX anc substituting the value for a
yvielas (y-y) = ﬁ(x—X). Obviously E(y-Yy) anc E(X-X) = O and
hence the mean of (y-y) and (X-X) will also be equal to zero.

see Snharma (1985). we however,

do not deny that the use of

cecond dif lercenced data duly transformed in view of empirically
determined filters improve F values and makes them more reli-
avle.what we want to emphasize is that

tatively anc¢ gualitatively,

{(oy and large) qQuanti-
the conclusions re ain tne same,



Taple 2 Estimated lag profiles (1954 I - 1985 II)
H{?SH_g”Eégt M, anc M, o; 8 Fast §n3"48p§2it45“5_6h 8 rast F.
4 Past P 1 1

(1) (2) (3) (4)

My g -0.8999* Mlt:l -0.89;;* P _; -0.0229 P __, =-0.1302
Migoo -0.8375% M, , =0.8515* P, -0.2317* P __, -0, 3722%
M3 -0.8272% M, _, -0.8225* pt“3 0.0585 P 5 =0.0752
Mii_q -0.1559 My, _4 =0-1686 P o o neo1 Prog 0.1144
Mitos -0.0367 Mj,_g -0.0419 P __. -0.0085 P, 5 =-0.0885
Mie 6 -0,0455 M _g ~0-0485 P _g -0.2380* P _ ¢ -0.2915%
Mipom -0.0849 Mi,_q =0.0641 P _, -0.0181 Pt_; -0.1305
Micoa 0.1832 My,_g ©0.2094* P __, 0.0581 P__g 0.1372
Pey — 0.0493 My ©-2938*
Pe_s -0.0118 Mip_o <1842
Py_3 0.0146 My, _3 <0184
Piog =0. 1021 Mi1t-4 -.0602

*Statistically significant at 5 percent level.



Taole 3 (1954 I - 1985 I1I)

Regression D.F. g2 F ratio D.W. test
Value

—— — — _

(1) M3 on 8 Past M3

and 4 past P (12,105) .6915 22.87* 1.9942"
(2) M5 on 8 Past Mg ( 8,109) .6899  33.53%  1,9757"
(3) P on 8 past P and N -

4 Past M, (12,105) .6818  21.89% 2,03
(4) P on 8 Past P ( 8,109) .67 30,70%  2.016"

*significant at S5 per cent level
AMRANM NARABHA! LINRAMY

N=No auvtocorrelation arta O INSTITUL D OF MATIACE M S

s om0 AT | Y6 B ES T

Tavle 4 cstimatec lag Profile (1954-I - 1985 11)

M, on B Past Mg My on B Past M E on‘?vpgstlp‘ F on S Pact E
anc 4 past E anc 4 racst M3

1) _ __(2) . (32 “)
Mg, —C.F14E Mo,y -C.BCO0* F. . -0.0483 B, -C.1083
-1 B PO -C.4782% B 5 o, 3692+ B _, -C.3464
Mg g =C.342er Mg 3 -0.3270% k., _4 0.02397 P4 -C. 076
Mye_,  ©.C908 My, ©.1167 B _, ©.1086 F__, 0.1822
Mop e C.1251 My,_g 0.0998 B o -0.0238 P ¢ -0.C87¢€
Mg ¢ . —0.0695 My g -0-1208  P._o -0.3341* B, -0.3C11*
My, _q —0.1521 Mg -C.2313  F, o -0.1198 P__, -0.1666
Ma g 0.0845 My._g ©.0887 P._. 0.0385 E, _o 0.1043
Py ~0.1008 ‘ Mg, O.1%01*

P,_,  ~0.1347 My _, 0.0051

Feos 0.0051 M, _5 —0.0006

Pe_g ~C.1426 Myp_gq —0.0053

*cignificant at 5 percent level.



Taples 1 to 4 give the F ratios, iz's anc estimatea lag
profiles perﬁinent for testing causality in Granger's sense.

e carried out these tests for Ml an¢ F anc MB and P.

An examination of table 1, reveals that all of the 4 equa-
tions have F ratics that are statistically cignificant and
mone of the eguations exhikit autocorrelaticn.9 uncer the
circumstance, it is §2 that can ve the pasis of inference
about causality. The first eguation (table 1) besides including
B8 Past M, as explanatory variablesalso includes 4 Past P. The
second eguation (table 1) has only 8 Pest Ml as the explanatory
variaples. The objective is to find out whether eguation 1
explains the pehaviour ot Ml better than is done by ecquation 2.
If equation 1 scores petter our inference woulé pe that P

afiects M, anc trnerefore causes it. But, looking to the facts

1 -
we find equation ¢ has higher ¢ anc a hiuner F ratio when 4
past F are excluded¢ from the regression. Which im:lies that
as far as changes in the Dpehaviour cf Ml are ccncerned, 4 rast
P donot have any expleanstory power and therefore are recuncant

this establiches the fact that F does not cause Ml' But this

conclusion is incomplete unless we show whether M, causes P.

9 Although we are aware that when lagued dependent variables
are enterec as exp.anhatory variacles, use of L.ii. test
becomes a suspect. However for want of something petter we
have reported the D.w. test values.



We compare egquations 3 and ¢ (taple 1) eguation 4 has
only 8 Fast P to explain the changes in behaviour of'P anc
has a value ot ﬁz equal to .6347. Now, in equation 3, 4 Past
My have alsc been inclucec as additional explanatory vari-
aples pesides B past F (present in eguation 4). As a result
Ez jncreaces to .7296 and the value of F also improves. in
view of this, the inference is obvious. 4 Fast M1 are cruciail
in explaining the penaviour of P. But 4 Past P are not
crucial in explaining the pehaviour ot Ml. in other words, Ml

causes F anc we have already establiched above that vice-

versa (F causes Ml) does not hold good.

Thus it can be saic that there is a ufidjrectional cau-

sality running from Ml to P.

1f we examine the estimated lag profile(tasle 2)., the
sane story is repeatec. Col.l of table 2 shows tr.at as far as
peitaviour of Ml is concerned it is marxedly characterised DYy
sutcregressive property. 1n time series models this is to oe
qxpected. It simply says that this year's stocnr of money
Loldéing would ve adjustec in view of the pehaviour of money
ctock held during the preceding 3 guarters (a sort of partial

adjustment hypothesis) .

The Effect of P on Ml (Col.l, table 2) is almost zero.Kone

f the effici
o coefficients (on Pt—l' pt-Z’ Pt_3 ted

and P ) iz significant



1C

anc none of them is sizealble. As a contrast, if we examine the
coefficients of M's (Col.3 taple 2}, we find that the preceding
guarter's money stocx atfects P the most followeC by two quar-
ter's preceding monéy stocK. Tris influence cdiminishes as we

go pack further in tne past. Thus, the estimzted lag profile
also supports the conclusion that caucsality is unicirectional

and it runs from Ml tS P

ASs already mentionecd, we have estimatec equations to test
causality between M3 ané P also, mainly due to find out whether

the conclusions based on Ml and I are reinforcec.

In Table 3, are reported 4 eguations concerning M- ana r
anc. in taole 4 are reported their estimated lag profiles. It
is clear that the conclusions drawnlfrom the contents of these
two tarles (tacles 3 anc 4) are identical with tnose drawr
from the contents of tables 1 and 2 with regard to My and F.
An eramination of table 3 shows: (1) eguations 1 ant 2 are
almost similar as far as ﬁz is concernecd; which means that the
Dehav1our of M3 is auto-regressive (see Col.l table 4; and that
adcdition of 4 Fast P as explanator§ variarles to ecuation 2
will pe redundant (obvious fiom tne coefricients of Pt_l's in
Col.i Taple 4). the inference to ce drawh i t..at F does not
cause MB: (ii) if we acdc 4 Past M3 to eguation 4, §2 increaces
which means (other‘things given) that M3 Goes wxplain a part

of change in the pehaviour of P.
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Thus, in view of awove, it may Dbe said that causality
is uni<irectional and it runs from M3 to P also whicn woes
to confirm our earlier conclusion that i (causality) is uni-

directional and runc from Ml to P.

Sup-perioc results

the Monetary thecry of Lalance of payments sugygests that
a country which is not a reserve centre will gain full control
over its monetary conditions only when it filoats its exchange
rate (Johnson 1973), Frankel and koarigue {1975) ). Moresover,
uhcer a fixed exchange rate regime, the reserve centre can
infiuvence monetary conditione in a non-reserve centre by in-

fluencing worldwide monetary conditions.

since two cecades of our sancle period (1954-1973) are cha-
racterised by the fixed exchange raic regime and since a non-
reserve country {(like India) is not sypposec to have com~lete
control over its monetary policy during such a regime it is
lirely that the exigencies of the fixec exchange rate may pre-
vent full realization of the influence of monetary policy on

10

price level, It may therefore pe arguec that it is only under

flexible exchange rate perio¢ that the true causality petween

10 suppose a non reserve country deciges to expand its money
supply to accommocate the requirements of domestic orig.n,
which is not in line with the monetary conditions in the
reserve country, then the balance of paymentes situation
may incuce the monetary authorities to reverse their pre-
vious monetary policy with sufficient rapidity to prevent any
causa. ity from money to price level to maierialize.
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money and price leve. can oe observed. 1n view of this the
“estima<es of causality were optained for 1954-1973 and
1974-8% sub pericas whicnh correspond with fixed and flexiple

exchange rates respectively.

Even if we were to disregarc the infiuence of fixed and
flexible exchange rates on money anc price level in India
(in the context of monetary approach to balance of cayments),
division of the total sample period into suu-periocs woula o€
useful as it wili then enable us to say that causality of a
parﬁicular type holds even in the sup-periocs thereoy lencing
support to the overall conclusioﬂ pased on the whole sanple

perioc, we take the estimates of 1954 to 1973 first.

Taple 5 (1954-1I - 1973-1V) gquarterly estimates
regression - T T LL.F. EZ TF katio D.W. test
. —_ o e value

(1) M) on B Past M, (8, 61) .9563  189.74% 2.07"
{2) Ml on 3 Past Ml anc

4 past P. (12, 57) .9544  121.49% 2,098
(3) P on 8 pPast P (8, 61) .7225 20.867* 1.919"
(4) P on 8 pPast P and N

4 Past M, (12, 57) .7609 19,278% 1,9511

N = No auvtocorrelation

* signiticant at 5 percent level



Tacle 6

pstimated lag profiles

(1954 I - 1973 1IV) gquarterly estimates

M. on B Past M “M. on 8 Past M

P on 8 Past P P on 8 Past

aid 4 Past P ' ! ' ana 4 past My P

(1) (2) (3) (4)
My, =-l.1111* M .~ -1.1015* Pp__, -0.0329 P _, -0.1368
My, , -0-8536% M _, ~-0-8524* pt_z_'—o.aozl* P,_, —0.” 3887*
M g -0.9339% M . . -0.9255% B, 0.1623 P,_, 0.0116
Mlt-4 =0.5226%* Mlt-4 -D,4725% P;_4 -0.1750 Pt—4 0.1408
My, _g -0-3622 Mg <-—0.3095 P, o =-0.0321 P_g -0.0985
Mg TO-6021* My g ~0.56121 P,_s =0.2216% P__. -0.1812
My, =-0-4922% M . =-0.4812% P_, -0.0223 P _, -0.2299
M. g ©:0372 Mg ©-0552 B__g -0.0797 P__g 0.2345
p,_,  0-0359 My, , O0.2792%
p,_, =0.0202 M, 0-1677
Py_3 0.1077 M3 -0.0287
P,_, ©.0l01 My, _y —O-2367

* significant at 5 per cent level.
Tavle 7 (1954 I - 1973 1V)
Regression ) L.F. §2 F-ratio D.W.test
value

(1) M3 on 8 Past M, (8,61) .913  91,065% 1.9433"
{(2) M3 on 8 Past My |

and 4 past p (12,57) .9i7  65.25%  1.8745Y
(3) ¥ on 8 past P (8,61) 6871  19.94*  1.9941N
(4) P on 8 Past P and (12, 57) L7013 14.5% 2,01

4 Past M3 ,

significant at £ per cent level
N = No autocorrelation
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Table 8 (1954 1 - 1973 1V) costimstec lag profiles
M. on B rast M. M. on & Fast M I on 8 past P P on £ Past P
N 3 3 3 inc 4 Fast M '
ana 4 past b s ‘O '3
(i) Le) _ 43 (4)
; -0, 982C* 0. * : -C.C -0.1
F3t—l O 20 M3t-1 0.97C0 Pt—l C.CE33 Pt—l 0.1155
. —C . B2 * - 5 * e * -0, g
=2 Ceb222 M3t-2 0.9543 pt—Z C.44 34 Pt—2 C.4525%
- * - * > —
H3t—3 C.7165 M3t—3 0.8Cl4 Pt_3 0.1357 }t—B Cc.ocl7
— 3 — .5 - - g 8 " » 5
M3t_4 0. 3826 M3t”4 0.5364~ Pt_4 ¢.0189 Pt-4 0.111
‘ (G, 46 -C * -C. : =C.1085
k3t—5 C.d6Lax M3t—5 C. 5107 Pt-5 Cc.CB4cC Et-S ¢.1¢8
-\ . S 4 ’ - -5 * —\e =0 =e
M3t-6 0.433 F3t—6 0.5218 Pt-é C. 2805 Pt-6 0.1216
-— R * ) — 5 * * —— - [
M3t—7 0. 5024 F3t—7 0. 5685 Pt—? 0.0748 Pt-? 0. 2044
- g 1 .l *
Pt—l 0.1745 M3t—1 00.2B863
- 13 5
Pt—Z 0.0157 M3t—2 C.2509
*cignificant &t 5 per cent level.
Tacle 9 (1974 1 -~ 1985 1V)
KE jres sicn D.F. 72 F—ratic  D... test
— ‘ value
(1)M, on & Past M, (8, 31) .7376 13,99* 1.9437"
(2)Ml on 8 Past Ml and
4 past F (12,27) .7025 8.2823% 1.9892"
(3)P on 8 Past P - (8,31) . .4350 4.5611% 1.9819"
{4)P on 8 Past P and N
4 Past Ml (12,27) L6623 7.156* 1.8842

* cignificant at S percent level

N = No autccorrelation detected
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Tacle 10 (1974 I - 1885 1V)

Ectimatec lag profiles

M. en 8 Fast M M. on 8 Past M P or. & Fast P P on 8 Past F

a;d 4 past P Lo b oanc 4 Past ¥

(1) (2) (3) (4)
Mo -0.7843* Mipo1 -0.7599* Py_i 0.0031 P _ -C.1221
M, =0.7160% My, =0.7703* P, 0.0680 P,_, =0.4021
M3 -0.7C95%* Mleo3 -0.7CT72* B3 -0.0441 P, _3 -0,1638
Mlt-4 ~-0.1393 Mlt-4 -0, 0697 Pt_4 —C.lO34h Pt_4 0.0368
Ml _g —0.1036 Mg —0.1031 P,y 0.0684 P . =-0.088¢
Mlt-6 0.0341 Mlt—6 0.0412 Ft—6 -0.2301 Pt—6 -0.4235
M .7 =0C.0320 M, _, 0.C174 P, ©0.C752 P, =~0.0339
Mt s 0.1380 Mieos C.1977 Pe_g 0.2279 Feog -0.0232
Pi_y -0,1623 Mg 0.4285*
P._, =0.0100 M _p, ©-3023+
Pe_3 -0.,0164 Mleos ~0.C400
P, _, -G.2023 ' Mg -0.02cC1

* significant at 5_;ercent level,
Table 11 (1974 I - 1985 1V}
Regression L.F. §2 F-ratio D.w.Test
Vaiue

(1) M3 on B Past M3 (8, 31) 6764 11.19C1* 2.1731
(2) M4 on & Past Mg and

4 Past F (12,27) .6640 7.4235* 2,13
{3) P on 8 Past P (8, 31) .4350 4.5611% 1.981¢
(4) P on & Past P and

4 Past M, (12,27) .5904 5,6542% 1,8097

*significant at 5 per centlevel,
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Tal'le 12 {1974-1585) Lstimatec lag Protiles
M, on 8 Past M. My on 8 Past M P on B Past P P on 8 Past P
afia 4 Past P anG 4 Past M, | :
1) - (2) ___ (3) (4)
- ] — N * ol - { - - 3
M3t—1 1.c2es* M3t-1 1.c217% Pt—l 0.1E10 Pt—l 0.158
- * - bd - - - .2 5
M3t-2 0.4078 M3t-2 0.4C46 pt—z 0.2462 Pt-2 0.264
M3t-4 0.1627 M3t-4 0.1711 Pt_4 0.1698 Pt—4 G.196¢&
\ - - E
M3t—5 Q.ClSC MBb-S C, 0073 Pt_5 0.1116 Pt-5 C.CY94E
d - - 3 - £ * - iy
MBt—G ¢.06C8 M3t-6 0.C388 Pt—6 O.5631 Pt-6 0.477C
5 - c - -
Mgy - 0.C657 My o  0.C529 P,_, =0.1882 P _, =~0.167:
Pt—l C.C476 M3t—l C.C264
Pt_2 -C.0786 M3t-2 -0.2014
Pt-3 0.1632 . M3t-3 ~-0.18%1
Pt-4 -0,2218 M3t—4 0.C012
*xsignificant at 5 percent level.
Tawle 13 (1977-85)
keyression L.F. §2 F-~ratio L.w. test
Value
(1) Ml on B8 Past Ml (8,17) L1702 11.4756%* 2.1139
(2) Ml on B Past Ml anc
4 Past F (12,13) . 7547 T.4102* 1.8768
(3) P on B Past F {(8,17) .7942 13,.0627%* 2.6057
{(4) P on & Past P and
4 past My (12,13) . 9195 24 .7940% 2.3665
*significant at 5 percent level.



Taple 14 (1977-85) Estimated lag profiles
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M, on 8 Past Ml M, on 8 Past M, inznqepgzitmp P on & Pas# P
and 4 Past P - 1 '
— ____-_ﬁ__-__ajal_-_________,___Lél_,.d___________Lil”_ﬂ_
Mlt-l -0.8802* Mlt—l -C.7265* Pt—l 0.0233 Pt-l -0.4438
Mlt-2 -C.4264 Mlt—2 ~0.5274% Pt-2 -0.6645% Pt—2 ~0.5122
M g =0-3673 M _y -0.6509% P, 0.0097  F_5 -0.1146
Micmg -0.18%4 Mieoa -..1210 Fo_a COL.OT77 P _4 0.2997
Mg -0-1011 My g 0.3097 Py g c.1497 F,__o ©0.09%2
M6 0.1276 Mitle 0.0977 Pi s -U.1470 P _g -0,2012
Mlt—? C.2341 Mlt-7 0.;364 Pt-? -0.C686 Pt—l -0.2140
Mio.g ©0-3%98  Mi g 0.4731* P _o 0.003%¢ P _g 0.0085
P,_, —0.8407 ' Mi g ©-1531%
P,_, -0-3%07 My T0-0994
P,_y  ©0.2634 My gy —0.0227
Pp_4 -C.0699 Mleod ~0.00C9
*significant at 5 per cent level.
Tacle 15 (1977 - 85)
Regrescion '“E.‘FT"“"‘ET"'*-"T'f:Eét?Ibm'ﬁTy?f{;EE
- _ o o B ___value
(1) M, on & Past Mg (8,17) .7409 9.9366%  2.099
(2) My on 8 Past Mg anc  (12,13) .7432 7.0303% 1.8632
4 past P '
{(3) P on 8 Past P (8,17) .7942 13.0628* 2.6058
4, §n2n48P§:Eth (12,13) . 8622 14.039+ 2.69
xsignificant at 5 percent level,



Table 16 (1977-85) Estimated lay profiles
M- on 8 Past I M. on 8 Past M T on 8 Past P P on 8 Past P
3 3 3 3 anc 4 Past M
anc 4 Past P i 3 :

(1) (2) (3) (4)

- - * - -0. *
Myc_y 1.4517% Mg, 4 1,5145 Py =0-1961 Poy O 4438

- etey ®* T - - -} *
My o 1.3022 Myp_o 1.5001* P, 0.6462% P__, =0.5122
Mag_a -1.0564% Mg 4 ~1.3838% F,_5 =-0.0624 Py _j -0.1146
Mapog -0.9052 Mg -1.0992* B _,4 0.2061* P, _, 0.2997~
Moy _g -0.8776 My 5 -0.9986* P _c 0.1342 P, _¢ 0.0952
Map 7 ~0.2488 Mgy 4 ~0.4649 Py _ 0.0637 P __; =0.2140
Fpog 0.1289 _ Mo —0.0656
Fe_s ~C.08159 Mae_ o -0.1893
P 5 0.1127 My, g —0-0444

*significant at 5 percent level,
Table 17 (1953=54 to 1984-85) Annual data
Rejression ‘ D.F. &2 F-ratio D.Ww.test
S - - value
(1) M, on 8 Past M, (8,15) . 2855 2.1489 1.8816"
(2) M, on 8 Past M, anc (12,11) .4019 2.2879 2.1697"
4 Past P
(3) P on 8 Past P (8,15) . 3994 2.9117= 1.999"
(4) P on 8 Past P ana (12,11) .5213 3.0872* 1.8735"
4 Past Ml

* significant at 5 percent level

N = No autocorrelation.



Taple 18 (1953-54 - 1984-85) Annual data

Estimatec¢ lag Frofiles

19

M, on 8 psst M, M, on 8 Past My P on 8 Past P
and 4 Past M

P on 8 Past P

anc 4 Past P 1
S (2) (3) (4 _
M, -C.8731% M, -0.6330% P, =-1.0320" P, ~0.5102%
My _p =0.5797 M ,_, =0.5809 P,_, =1-2560* B, ~l.1018*
My 3 -0.9614 My 5 -1.0084x P 5 -C.9740% P 4 —, BB62
Mi g =0.5878 My, ~0.7929% B, -1.0681% P, -1.1315%
M _g =0.5720 M o =C.6700 P _c =-1.2304* P _o =-0.9778
Mg -1.0909% iy o =-0.9149 P ¢ ~1.2999* F__, =-0.8199*
Ml 5 =U.5608  M; _, -0.4152 P, =0.9342% P _5 -0.38C3
Mir_g -0.9307 M1t-8 ~1.03564% P._g -0.3378 P _g -0.1591
Fe_ 4 -0.5336 M1 0.071%
Fp_, ~-0.5269 M ,_, 0-4677%
P_, =0.2319 My._5 ©.5231%
P,_, =-0.0585 Mg ©-2018
*significant at 5 percent level,
Table 19 (1953-54 - 1984-85) annual data

Regression T nLE. X F-ratio L..i. test

- R — - _valve
(1) M, on 8 Past Mg (8,15) 1535 1.5214 2.0023"
(2) My on 8 Past M, anc  (12,11) .3671 2.1115 2.0112"

4 Past P
(3) F on 8 past P (,15) .3994 2.9117+ 1.9991%
(4) P on 8 Fast D anc (12,11) .393c  2.2412 2.045"

4 Past M3

*signiiicant_;t 5 percent level )

N o=

Ne autocorielation
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Table 20 (19-3-%4 - 1984-3%) Annual adats

Zstimeted lag Frotiles
My orn 8 lact I\TB m3"on 5'1?55{'?1;""75"5—?%1 E £ on & Past F
anc¢ 4 rast F snc 4 Past My
1) Z) 3w

“3t-1 ~C.6249% M3t—1 -0 .,4556% Et-l ~C.B3656* Ft-l =0, B102*
M3t-2 ~-C.3570% M3t-2 ~C.4C91 Pt-z -1.1963* Pt-2 ~1.10])5*
ﬁat-s -C.3574 N3b_3 -~ 950 Pt-3 -0.,9762% kt-i -0, BEEZ*
M3t—4 -C.0738 M3t—4 ~C.1988 Pt-4 -C.EB21% Pt—4 -1.1310*
Moy g ~0.4710 f3e.8 -C.5330 Po_c -1.C138% F__c -0.9775*
Mar o6 -C. 5053 M3y _g -C.0646 P._¢ -C.%105* F,_. -0.8199*
Mo, g ~C.6C06% My o -0.4375% B 4 -0.5262 F__5 =-0.33C3

My, _g =0.1775 My _g ©-1616  P__g -0.057C B g -0.1591

Fo_; —C.3108* Mg, —C.1634

Fes -C. 2978 My o ©.1998

F._5 ~-C.2603 My, 5 C.SE80%

F._g —0.0173 My, 4 —0.1369

*cignificant at & percent level
P

The first sub period results (1954-1 - 1973 IV) corres-
ponding to the pericdé of fixed exchange rates, amply show that

Ml causes P and P does not cause Ml' This conclusicn emerges

from a comparison of ecuaticn (1) with (2) and (3) with (4)

in tavle 5. Addition of 4 Fast P to eguation (1) results in a

fail in ﬁd cshowing that for explaining the behaviour of Ml‘ ¥
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—

ie not important whereas adcition of 4 past M, to ecuation
(3) leads to an improvement in ﬁz, which goes to demronstrate
that Ml does explain the oehaviour cof P. A look at taole 6
col. (1) corroborates this conclusiorni. Particularly examining
the coefficients of Pt_l's (Col.l) shows them to be insigni-
ficant an¢ not sizealble, whereazs Col. (3), reveals that the

behaviour cof preceding two guarters' Ml is important for

explaining tne behaviour of P.

Infornation apout céusality running from M, to P for the
sup period (1954 I - 1573 Iv) is shown in takle 7. Comparing
aguation (1) witn (2) shows a negligible increase in ﬁz {equal
to .CO4) wnile doing so for é@uaticn (3) with (4) (table 7)
shows an increase of ﬁz from .6871 tc .7C12. This shoulc not
be taxken to mean a case of pidirectional causality betveen M_.J
and F. Because we have to see whether lag profiles support thais

inference,

rirst of all looking to Ccol. (1) of taole & shows that M3
is hignly auto regressive anc most of the coefficients on

M 's ar- significant anc csizeaple, the coefficiet on M3t 5

3t-1
being an exception. As far as cocefficients cn Pt l‘s (same

Col. taple 8) are concerneq, they are incorrectly signed, sta-
ticstically insignificant anc not sizeaole comparec to the ones

on M ts. Theretore, on the basis of these cocefficients we

3t-1i
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can't infer that they affect the vehaviour of My, Oon the
contrary, Col.(3) of tacle B makes it very clear: (i) that

3 of the 4 coefficients on M3t-1'5 are cogrectly sigyned; they
affect P positively; (ii) they are sizeatle compared to the
ones on Pt_i‘s and (iji) one coefiicient on M3t—1 is statis-
tically significant. Tnis is sufficient information to say
that causality running from M3 to P (even in the sub-period)

is unidirectional.

In view of this (causality running from M, to P and Mg
to P) tﬁo conclus ions can pe drawn. First, that fixed exchange
rate regime has not aftecteo causality in any way as 1s presumed
and second that causality runs from M tc P for the whole sample

perioa as well as for the first sub=-period.

The second subperiod (1974-1 - 1985 IV) corresponds to
the flexible exchange rate regime and that of managec float.

1 et us see whether this state improves the results for causality?

Taoles 9 and 10 contain evigernce on causality from Ml
to P. Examinec from any angle (whether regressions or their
estimated lag profiles), they are the est results so far obtai-

red (for M, and P). Adcimg 4 Fast P to eguation (1) reduces

1
ﬁz from .7376 te .7025. looking to other statistics and lag

profile (columns 1 and 3 of takle 1C), this strongly proves
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that the behaviour of Ml can't pe explained by P in any wayY.
Adcition of 4 past P to eguation (3).table (89) procuces a dra-
mmatic increace in ﬁz. It increases from .4330 to .6623. Reac
with lsg prcfile, this proves that My is the most important
variaple affecting the behaviour of P. As far as evidence

on M3 anc P is ceoncernecd, it ics almost of similar type.
Althouygh lay protile for M3 and P ic not as good as that for
Ml ana F, (However, it does not, 1in any cese suggest that
there is bicerectional causality or causality runs from F te

M3), the results of tanle 11 leave little about about the fact

that causality runs from M3 to P.

In view of the estimates of the second sub-period it can
be stated that: (i) flexible exchange rates probably make
causality clearer as wacs mentioned at the Deginniﬁg of the sub-
period results. However, we can't pe certain there might be
other factors working to strengthen the causality during the
cecond sub period like oil crisis and increase in world food
prices; (2) unidirectional causality from M to P holds over

all sub-periods.

The reserve Bank ot India began to publish a new ceries
of money supply from January 1977 in the form of Ml, MZ’ MB

and M zarlier money supply data are not availlavle in this

4"

form. In order to make the ezrlier money supply data (i.e. My
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anc M3 that we have uced in this study) confori to the new
money supply series we used the method of professor G.S.Gupta11
so all our data oefore 1977 are based on a constructec series

ana how far they capture the spirit of new supply series is

Gifricult to judge.

We therefore, used the actual money supply series publi-
shed by the Reserve Banx of india for estaplishing causality to
see whether our results are corrooorated. $ince some gbserva-
tions were lost in deseasonalizing and stationarizing, 1977-

1985 formed a small sample. we did not expect this sample

period to reveal all aspects of caucality. However, it is sur-

prising to note, that all our earlier conclusions a&re upheld

by this new exercise., Eguations 1 to 4 Table 13 estanclish unidirec-

tional causality as far as Ml and P are concernec. Even the lag

profiles (table 14) show that though ecoefficients on Pt_i's
c0l.l, table 14) are sizeable, are negatively signec and incig-

nificant, whereas in col. (3}, coefficient on M3t—l is significant.

The only new development to be noted is that due to small

saiple D.W. value in eguations (3) ana (4) {table 13) have

pecome incenclusive, But high F values and §2 support our

conclusionc. As far as M3 and P are ceoncerned, aimost similar

11 Gupta;G.S.(l984), "onetary Target Setting® A Study sponsored
by the Comnittee to Review the worxing of the monetary system
set up by the RBI, pp.l115-117,.
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type of results have been generated. Adcition of 4 Pact P
to ecuation (1) tacle 15, increases ﬁz by .0023 whiich is
almost ecual to zero whereas when 4 Past M, are added to
eqguatiosn (3), ﬁz increases from .7942 to .5622 which is

definitely not trivial anc goes to show that M3 causes P.

Thus our conclusion is that the actual new money supgly
series publicshed by the Reserve Banx of India also establishes

that causality is unidirectional from M to P.

we have used annual data also to find out whether they
yield similar type of results. They are given in tables 17
to 20. It is strange tne first two equations in table 17 do
not have significent F ratics. Therefore, it is not possible
to interpret results on the basis of values of R?. However,
ecuations 3 and 4 {taole 17) have significent F ratios anad
prove that Ml causes P. This becomes very clear if we loox at

the coefficients on Mt i's (in c0l.3 of table 18).

As far as the results in taples 19 and 20 are concerned,
it is difficult to infer the direction of causality. We suspect
that such results as have been obtained reported in tanles 17
to 18, are an outcome of a small sample and consequently small

cegrees of freedom.
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Conclusion:

In this study we have used Grangers' test of causality
as interpreted vy Sims and found out that causality i uni-
directional running from money to price level, this conclusion
is incependent cof the type of definition of money used and
is valid whether we choose time period¢ characterized by fixed

exchange rate regime or flexible exchange rate reyime.

A note on bata

we have collectec our data from the varjous issues of
the KBI Bulletins. however, thereafter we constructec the Ml
and M3 series (as alreaqay notec¢ in the text) of money supply

S0 a& to makeé them conform to the new money supply series pube

lishea by the Reserve Banx of India.
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