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the nominal ca-sh balance of economic agents which results in higher expenditure on
goods and services and hence higher production and employment in the economy. Thus,
money affects the real output but they assume money as an exogenous variable.

Keynesian school of thought argues that, if the economy is in less than full-
employment level, money affects the both price and output. If the economy is in full
employment level, then it has only the price effect (Pierce & Tysome, 1985). Earlier
Keynesian also assumes that money supply is an exogenous variable. Monetarist school of
thought leaded by Friedman argues that in the short run money affects the real output but
in the long run output effects disappears and only the price effects appears (Froyen,
2005). All these three school of thoughts- Classical, Keynesian, and Monetarists did not
discussed the feedback effects coming from price to money supply and income to money.

It is the post Keynesian school of thought who raises the arguments of endogeneity of
money. It is recent development in monetary economics. The creation of money occurs
within the monetary system of the economy but not by any exogenous forces. According
to them money is determined by joint action of monetary authority, commercial banks,
portfolio decision of non-bank public and the demand for bank loan (Palley, 1992,
p.155). Hence, money is endogenous variable. The theory of endogenous money is the
extension of Keynes ideas and thoughts and is considered as a part of Post Keynesian
Economics (Nayan, 2010, p.10; Palley, 1997, p.133). Horizontalists, structuralist,
liquidity preference approach and the circuit theory of money are the four branches of
Post Keynesian Economics. All these school of thoughts though differs in the nature of
direction of causality but they all agree that GDP causes the monetary aggregates and
money is an endogenous variable. Further all these four branches agree that bank credit
causes the monetary aggregates. General economic intuition suggests that increase in
price causes the increase in the demand for money so the bank credit which in turn causes
to increase the monetary aggregates. Thus the Post Keynesians are in favor of
bidirectional causality between money, price and income.

New Classical School of Economics have innovated the ideas of “Rational
Expectation”. The rational economic agents Very precisely predict the effects of monetary
and fiscal policy and gear their economic activities in advance as if the final effect of
policy is realized in the economy. So policy has no effect in real output and employment.
Therefore, they developed the “policy ineffective proposition"- money does not affect the
real output but increases the prices proportionally (Froyen, 2003).

The real business cycle school of economics, also known as second generation of new
classical economists, states that real not monetary factors are responsible for the
fluctuation in income and output. Thus in real business cycle model, the role of money is
to determine the price level as in classical model. In this model, changes. in quantity of
money results in proportionate changes in prices but no changes in output and
employments (Froyen, 2003).

Examining all these theories a general conclusion could be derived as -there is
possibility of achieving the unidirectional and bidirectional causality between money,
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Jones and Sattar (1988) employing data for the period mid 1974 through 1985
condu?ted a study of the economy of Bangladesh. They examined the direction o'f
cau.sahty between money growth, inflation and output growth using the monthly data
series. They observed causality running from both narrow and broad money to price
whena lag of twelve month is considered. However the result was sensitive to the
selection of lag length. Similarly, they found causality running from inflation to both
measure of money growth in the short run (12 months), however, the relationship
disappeared in the long run. Hence, there was bi-directional causality between inflation

and money growth.

.S.ixflilarly they found that money exert short run and long run impact on real economic
activities (output) i.e. growth rate of money causes growth rate of real output. They also
found the causal evidence of feedback effect. So there was bi-directional causality
between money and output. Their basic finding was that inflation in Bangladesh was not a
purely monetary phenomenon. Growth rate of money supply had also casual impact over
the real economic activities. So, money was not neutral.

Jones (1989) employed the Granger test to examine the causal relationship between
growth rate of money Supply and Inflation for the U.S over the period 1959 to 1986.
Statistical search and non-statistical adhoc method was utilized to determine the order of
lags. The adhoc distributed lag method of lag length selection was found to perform
somewhat better than the statistical search methods in correctly assessing the casual
relationship between money growth and inflation. He used quarterly data series.

Gyanwaly (1991) made an extensive survey of causality between money price and
income in selected Asian countries namely Nepal, India, Srilanka, Philippines, Thailand,
Korea and Japan for the period 1960 to 1988 using the annual data series. So far the
causality between money and price is concerned he found no casual relation between
money and price in Nepal. He found bi-directional causality between money and price in

India.

Hasan (1997) using the annual
performed the Granger Causality test |
examined using the following three Steps. First unit root test was perforir .
the order of integration. Granger test requires co-variance stationary time S€ries daFa.

direct test of Granger causality

Second, test of co integration was performed. Finally a dir : |
was made using F test. In his empirical work he found no evidence of co-integration.

NRB (2001) examined the money price relationship in Nepal using the quarterly data
series for the period- the third quarter of 1975 through the second quarter of 1999.

Simple regression technique was used in stationary datffi series. The regression Eiim;
shows that money supply significantly affects the prices 1n Nepal. Narrow jnoneyessdj .n
had relatively strong relationship with price than that of broad money. Simp e»r%r;r 1

i ims that Indian wholesale price index significantly affects the Nepalese
e 25 i between money and

irectional causality
prices. In Granger
price in Nepal.

data for China spanning for the period 1952-89

between money stock and price. Causal relation was
formed to determine
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x = (1-D)MnXe o 3)
ye = (-LD)ZNYe s )

: _ and (4) are transformations. For the application of Granger test
covariance stationary time series process is necessary. So the transformation (3) and (4)
are used. A time series is stationary if it has constant finite mean, variance and auto
covariance. di and d are the degrees of polynomial. Causal inference in the Granger

model is made with the help of following F statistics:

(R? =R, )/ K, -K
F= 1 b R
(-r>)/IN-K, -1 =

Here equation (3)

Where,
N = Number of observations in sample

K. = Number of explanatory variables in equation (1)
K: = Number of explanatory variables in equation (2)
R.2 = Coefficient of determination of equation (1)

R:%2 = Coefficient of determination of equation (2)

ove computed F statistics at (Ki-
sting HO=cl=c2...cn=0 in
feedback effect or causality

Causality running from X to Y is tested by using ab
Ko, N-Ki-1) degree of freedom. This test is equivalent to te
equation (2). It is the case of unidirectional causality. The
running from Y to X is tested just reversing the procedure.

Cointegration and Causality

if the series are co-integrated VAR cane be constructed either in term of level data
that in 1(1) variables or in the form of Error Correction Mechanism(ECM) models where
Let us consider the following model.

the variables are 1(0).
(i) Causality from Cointegrated Series but from Level Data
Y: = bo + [bIL' + bal? + ... + LI YL + [cL! + col? +...+ cal"] Xo + ut coeee )
4+ gl Xt + [BIL' + L7 4.+ a7 Yo + Vb .oooen )

X, = a0 + [BL' + gL + .
Here Error terms are assumed to be W
if Ho: ¢l = €2=C3..ccoeee cn = 0 is rejected agai
£ 0, foralj = 12223 . n (see equation 4). Similarly

equation 5), if HO : $1= 02=oeeeeens §. = 0 is rejected against
one §j # 0, for allj = 1,2,3.... 1. (Oxley and Greasley, 1998).

(i) Causality from ECM Models

Let us consider the following equations.
AYe= bo+[ bIL' + bal? +...+ LT AYL + [cil! + ¢l
AXe = ao+] gL' + paL? + ... L] AXt+ [BiL' + 2L

hite noise. Here, X Granger Causes the Y

nst the alternative H1: at least one Cj
Y Granger causes the X (see
the alternative HI: at least

+...+ L] AX: +)MECMe1+ut ... (6)
+...+ L7 AY:+nECMe1 + Vi o)
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Financial Statistics and broad m i i
oot oney 1s -considered as mone i
s definition is officially agreed for all countries. L

Gross Domestic Product is taken as proxy for income or output variable.
© Test
y data series are necessary for the application of Granger model. Two
used to test the stationarity of data series. One is the test statistics and the
methods. In test statistics, Dickey- Fuller (DF) and Augmented

T SADF) test are used to examine the stationarity of data series. Staionarity
uisite for both causality and cointegration.

al Analysis

ot Test
: Table 1: Unit Root Test of Basic Variables: India and Sri Lanka
ADF at lags (c) ADF at lags(c, t
DF (¢ g gs(c, t)
©) 1 [ 2 DE(c, t) e | o2
India
1.584 1.478 1.856 -2.580 -2.631 -2.471
2.755 15377 0.694 _4.32%%% | -4,00%* |-4.27***
1.905 1.001 1.248 -2.371 -2.147 |-2.389

-0.441 -0.322 -0.303 -2.209 -3.072  |-2.203
6.394%** |-5.551*%** [-3.51%% |-6.707*** -6.07"" [-3.80"
4.534%%* [-3.148** | -3.330** -4.79%%x [-3.140* |[-3.157*
5. 101*** |-4.213*** |-2.86* -5.200%** [-4.474™" |-3.194*
4.96]*** |-5.528%** |-4.061*** -4.905%%* [-5.459™" |-3.975**

Sri Lanka

0.641 0.150 0.107  |-2.254 [2.382 |[-1.575
0.996 0.087 0518 |-2.544 279 [-2.939
0.974 0.200 L.128  |-2575  |2.476 [-2.103
3.73%% |-3.279* [-2.975

1.627 0.566 0.414
4.932%%* |-5.221%** |-2.651* 4,880"" |-5.099"" |-2.581

: 3 8187 |-3.064** _|-2.619* |-3.776** 2933 |-2.54
- | DInGDP 49935+ |4.431%*%% |-3.722%%* |-4.931*** 43197 [-3.598**
[ DinP 4.587%%* |-4.037*** [-3.786*** 4.604%** |-3.970" |-3.691**

A I Note: *** Significant at onc percent ** Significant at five percent * Significant at ten percent
(0 Including constant; (c. 1) including constant and trend.

‘Source: Authors own calculation based on IFS data.

The unit root test is performed in the Table 1 which states that narrow moncy, broad
money, GDP and consumer price index of India which are exprgssed in natural
W are non-stationary at level while they are stati.on_ary at .ﬁrst dlfferences."Ihus
these variables are integrated of order one that is I (1). Similarly, in the case of Ifrﬂa&ka
100, basic variables arc non-stationary at level but stationary at first differences. Note that
cyn;bol In stands for natural logarithms and D for first differences.
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variables stationary at first diff
% erences. Th wn in th
variab _stati e graph shown 1 pendi
les are non-stationary at level but stationary at their ﬁr:st gi?firerl:::j;z S

Test of Cointegration by Granger Approach

A method of testi { :

R Taite o Th:gte:?z fcézallly f9r cmn}egr_ated series is different from non-

. At first regression e tg;r cointegration is shown in table 3. This is two step

B e, residual is tested for sta 1 equation lsoestlmated and residual is derived. In the second
stationarity. Cointegration test is reported in Table 3.

T s i
able 3: Granger Cointegration Test from the Residuals

Dependent | Independent
Variables o e Residual DF tt?st for ADF Test for Residual at lags |
Residual 1 [ 2
Nepal
InP InM
= i chatpml -2.886 2812 SR
nM2 chatpm? 2.426 —]
InGDP . -2.598 2527
) InMI ehatyml - ok
COP e y 3.830 4272F** 3.05
chatym2 — -2.727 -2.353 2411
ndia
InP
= InM1 ehatpm! -2.345 2.197 L7132
InM2 chatpm? -2.474 3 255* 2329
InGDP InM1 ehatyml -2.761 -2.876 -2.209
InGDP InM2 chatym? 1.806 2,440 2.062
Sri Lanka
InP InM1 ehatpml -2.135 -2.589 -1.824
InP InM2 ehatpm2 -2.005 -2.425 -2.483
InGDP InM1 ehatyml -2.638 2S5 -2.164
InGDP InM2 ehatym?2 -2.633 -3.400* -3.302*
Myanmar
InP InM1 chatpm! -4,848%** -4.136™*** 3819%*
InP InM2 __—_e_hitp&_ -3.185% 31516* -2.938
InGDP InM1 ehatzml T3 et -3.279* 36224 |
InGDP InM2 ehatym2 -2.981 -2.118 -2.542
Korea
InP -2.033 -2.667 -1.634
InP e e B
InGDP _______3__@_6___3**___ ____3__0_2_5_____ -2.998
InGDP _______g__9_'-"_3______ -2.690 -2.935
Note: *** Significant at One percent ** Significant at five percent  * Significant at ten percent

based on IFS data.

rted in Table 3 states
ve the long run equi

Source: Authors oWn calculation
test of residual T€PO
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broad money and general Jevel of pr
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that, in Nepal, M1 and GDP
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rl Lank i

Cointegrated Series and Granger Causality from ECM Models

As discussed in methodology, in thi :
gy, In this section causality i
g 5 ) y is tested from E C i
Models (ECM). This method is applicable only for co-integrated variables_rmr pEreetion

Nepal

As the table 3 shows that narrow
: money and GDP are co-int
B between M1 and GDP can be inferred as follows. integrated. The causal

DInGDP = 0.071 - 0.526 EC:1 + 0.260DInM1:1 + 0.076 DInGDP:-1

Pvalue (0.006) (0.004) (0.14) (0.58)
Similarly,

DInM1 =  0.115- 0.135 ECu1 + 0.236DInM1:1 - 0.105 DInGDP1
Pvalue (0.00) (0.41)  (0.21) (0.47)

These estimated equation shows that unidirectional causality is flowing from narrow
money to GDP. There is no any feedback effect from GDP to M1. To examine the
causality running GDP to M1 other models were also estimated but the result was
insignificant. Thus there is unidirectional causality flowing from narrow money to GDP.

This finding is consistent with the finding of co-integrated level data.

India
Cointegration analysis from Granger approach shows that there is long run
d general level of prices. Utilizing this

equilibrium relation between broad money an
cointegrating relation, following error correction models are estimated.

0.011- 0.01 ECu1 + 0.357D]ﬂM2t-1 + 0.431 DInP:1

DInP =
Pvalue (0.77) (0.00) (0.12) (0.00)
Similarly,
DInM2 = 0.06 - 0.01 ECun + 0.196DInPu1 + 0.125DInPt-2 - 0.164 DInM2:1 +
0.043DInM2:2
Pvalue (0.01) (0.83) (0.02) (0.15) (0.28) (0.00)
= 3.14(0.05)

wald X2= 6.28(0.04) WaldF | |
correction models show that there is bidirectional causality

se estimated error ' : . ‘
beth:]:n broad money and general level of prices 11 Indl'a. Note Fh'f“ thxf: mfi-thodollqtgy of
finding causality from level data was un-capable in detecting the bidirectional causality.

Sri Lanka,
0.106 + 0.274 EC1 + 0.423DInM 11 - 0.251 DInGDP«1

DInM1 =



nGDP.2 + 0.43Diny,
|+

0.00) (0,09

0.34)
integrated so we performe Grang®!
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causality test at level data usi
usin : v
e lity: g conventional F statistics and also we get bidirectional

Narrow Money and GDP

D =

th:ll\:: 0.057 + 0.64 ECu1 + 0.092DInM 1i1 + 0.537 DInGDP:.1

(0.16) (0.00) (0.62) (0.03)

Similarly,

D =

P:ZIGDP 0.062 + 0.009 ECw1 + 0.339 DInGDP.1 + 0.367DInM 1.1
ue (0.008) (0.94) (0.01) (0.00)

s
wald £2= 12.45(0.00) Wald F = 12.45(0.00)

Thus there is bidirecti .
[Vasiables arz ::SO })ﬁ:{luechonal causality between narrow money and GDP in Myanmar.
conventional F stati .egrated so we performed Granger causality test at level data using
atistics and also we get bidirectional causality].

Korea

Only M1 and GDP are cointegrated (
correction model are estimated.

-0.028 + 0.405 ECi1 + 0.390DInM 11 + 0.803 DInGDPe1

in Granger sense) in Korea so following error

DInM1 =

Pvalue (0.39) (0.00) (0.01) (0.00)
Similarly,

DInGDP = 0.016 - 0.015 ECw1 + 0.611 DInGDP.1 + 0.265DInM 11

Pvalue 0.28) (0.78) (0.00) (0.00)
wald X?= 16.05(0.00) WaldF = 16.05(0.00)

s that there is bidirecti
y test from level data cou

onal causality between narrow

These estimated equations state
1d not detect the bidirectional

money and GDP. Note that causalit
causality.

Comparison

dels in Cointegrated Relation

s and level data and cointegrated
ality from ECM model is more
Investigation from level data, in
al, same finding 18 observed
se of India, ECM shows

between Level Data and ECM Mo

nalysis done in Cointegrated serie
reveal that detecting the caus
the causality from Level data.
y be missed. For example in Nep
from level variable and ECM models. However, In the ca
bidirectional causality but level shows unidirectional in M1 &GDP. Level could not
predict the causality. In the case of Srilanka, finding is same. But in the case of Myanmar
ECM shows bidirectional causality but level shows unidirectional causality in M2 and P.
Level could not predict causality. In the case of Korea, ECM shows h?dp'ccqonal
causality between narrow money and GDP but the level data shows only unidirectional

The finding and a
series and ECM models

powerful than detecting
some Cases, causality ma
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The result shows that narr i -
e price Is not i :::’nmﬂcy Is causing the general level of prices in Nepal but
ow money. Similarly broad money is also causing the

price but the price is not

for Nepal. Concerning the effect on GDP, there is bidirectiona

causin i
g the broad money. Thus monetarist proposition is valid
| causality between broad

money and GDP in Nepal. That is, in the short run, money is causing the GDP.

In India, price is i
p causing the narrow money but narrow money is not causing the

ces. Thus narrow money is an endoge

causing the GDP but the GDP is not causi
. . ng the MI.
causality flowing from GDP to broad money (M2).

In .Sn .Lanka, narrow money is causing the price;
but price is not causing the narrow money as well as

Srilanka is monetary phenomenon.
In Myanmar,

broad money in term of GDP is an endogen:

is bidirectional causality between narrow mo
there. But in term 0

prices. Money price spiral is

bidirectional causality is fo
ous variable. In K

ney and prices, a
f GDP, broad

but GDP is not causing the broad money.

nous variable in term of prices. Similarly M1 is

Further there is unidirectional

und between broad money
orea, in the short run,

s well
mone

broad money is causing the price
the broad money. That is price in

and GDP. Thus
there
as, broad money and
y is causing the GDP

Overall Finding
Causality is examined using three approaches. The findings of these approaches are
summarized below.
Table 6. Summary of Direction of Causality in all Countries
.
Direction of Causality | Nepal India | Sri Lanka [ Myanmar Korea
M1—P Yes |No [Yes Yes Yes
pP—Ml No |Yes No Yes Yes
M2—P Yes |Yes |Yes Yes Yes
P—M2 No |Yes |No Yes Yes
M1—GDP Yes |Yes |Yes Yes Yes
GDhP—M1 No |No |Yes Yes Yes
M2—GDP Yes |No |Yes Yes Yes
GDP—M2 Yes |Yes |YeS Yes No
rice and money and
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