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EMPIRICAL TEST ON THE EFFECT OF CHANGES

IN MONEY SUPPLY IN DEVELOPING ECONOMIES *

Introduction

The object of this study is to draw some conclusions
from the relationship between money and economic activity in
thirteen developing countries for which the data were avail-
able. In the sampling procedure, we tried to select some coun-
tries from each continent, but unfortunately no country from
the African Continent was chosen because of a lack of data.

Empirical tests as to whether changes in the supply
of money lead to changes in demand for goods and services and
further to changes in output in developing countries will pro-
vide the basis for evaluating the effect of changes in the
money supply in developing economies, Although we recognize
that changes in the money suﬁply affect employment and interest
rates, this article does not try to deal with these areas be-

cause of a lack of data.

* The content and presentation in this article have

been substantially improved by the advice of Michael W. Keran
who suggested the topic. Imn addition, the author is grateful

to Homer Jones who encouraged him to write this article and
Barbara Seaton, Christopher T. Babb, John C. Harwood and William
P. Yohe for helpful suggestions on earlier drafts of this study.
The author is, of course, solely responsible for the analyses
and results presented in this article.



In Section 1, a summary of the test method used here is
presented, - Section 2 depicts the response of total demand to
money supply changes. Section 3 discusses the response of
price changes to total demand, which in turn indirectly in-
volves the effect of the moﬁey supply on price. In Sectiom 4,
the response of price change to money supply is considered,

In Section 5, the relation between changes in the rate of econ-
omic growth, expressed in terms of real gross national product,
and changes in the price level is discussed, testing the hy-
pothesis that underdeveloped countries can develop their econ-
omies through the inflationary process, which is a major cause
of economic disturbance and instability. Finally, the study

is closed with conclusions in Section 6.



Section 1. A Summary of the Test Method

The test procedure used in this article is to regress
annual first rates of changes in a dependent variable against
annual first rates of changes in an exogenous variable.l/ In
other words, the influence of an independent variable on a de-
pendent variable is measured by &irect estimation of a single
regression equation.

There are advantages and disadvantages associated with the
single equation approach. An advantage of the single equation
approach is that, if an exogenous variable is correctly specified
and is not itself determined by a dependent variable, it will
capture the impact of an exogenous variable influence on a de-
pendent variable, irrespective of the transmission channels,

Other major advantages, as well as, disadvantages of the
single equation approach used here have been described in de-
tail by Michael W. Keran in his "Monetary and Fiscal Influences
on Economic Activity - The Historical Evidence." As he points
out, there is the so-called "reverse-causation argument" against
the single equation approach.Z/ This states that actions of the

public, as they respond to current economic conditiomns, so in-

fluence observed movements in the money stock that measurements

1/ Other measures of changes, annual first differences, annual
central differences and annual central rates of changes, are
not used here.

2/ Michael W. Keran, "Monetary and Fiscal Influences on Economic

Activity - The Historical Evidence," Review, Federal Reserve
Bank of St. Louis, November 1969.
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of the relation between money and economic activity give no
evidence with respect to the direction of causality. If the
exogeneity assumption is not satisfied, the direction of cau-~
sality is uncertain and the statistical results do not pro-
vide any evidence of the magnitude of the impact of an inde-
pendént variéble on a dependent variable,.

An empirical study of the possible response of the
money supply to economic activity does not appear in this
article; A wide rénge of other studies have shown that the
central bank can control fhié variable, and thus money ﬁay
be treated as an exogenous variable.éj

There is no doubt that total demand, prices and econ-
omic growth are influenced by monetary and fiscal actions. How-
ever, the impact of fiscal actions on total demand, prices and
economic growth has been ignored in this study for lack of mea-
sures of fiscal actioms,

Sections 2, 3, 4, and 5 present analyses of both
short-term and long-term relationships: the former consist
of regression equations of year~to-year changes of dependent
on independent variables. The latter consists of regressions
of four to seven year changes of dependent on independent

variables,

3/ Leonall C. Andersen, "Additional Empirical Evidence on the

Reverse~Causation Argument," Review, Federal Reserve Bank
of S§t. Louis, August 1969. Richard G. Davis, "How Much Does
Money Matter?", Monthly Review, Federal Reserve Bank of New
York, June 1969,




Only the results derived from the multiple regression
analysis where we assumed a one-year time lage between the rates
of change in an exogenous variable and its impact on the rates
of change in a dependent variable are reported in this article.
However, alternative measures of short-term relationships give
substantially similar results.éj

In the long-term relationship analysis 1is a cross-
sectoral test of all countries simultaneously. The test period
for each country is divided into several subperiods. Each sub-
period is characterized by substantially different rates of
change in variables from those in the preceding or succeeding
subperiods.

The single regression equation, irrespective of the
sequence of the subperiods in each country and the geographical

boundaries, contributes to test of the aggregate impact of an

exogenous variable on a dependent variable in the long run.

Section 3. The Response of Total Demand to Money Supplyéf
A. Short-Term Relation

Annual rates of change in total demand are regressed
against annual rates of change in the money supply by the fol-

lowing equation:

ﬁ/ The other results are presented at the end of the Appendix.

5/ The quantity theory of money, which says that the movements
in total demand are largely determined by changes in the
stock of money, has recently re-emerged under the leadership of
such prominent economists as professor Milton Friedman and pro-
fessor Karl Brunner. John Maynard Keynes's income-expenditure

theory, which says that changes in autonomous spending deter-
mines the movements in total demand and began to dominate econ-
omic thinking from the middle of the 1930's, was not considered
here.
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2.1 Yt = 0 + 0y Mt + avat—l
where Yt = rate of change in nominal GNP at year t6/

'Mt = rate of change in money supply at year t

M = rate of change in money supply at year t-1

t-1
0, = constant term
%y and o, = regression coefficients of changes in total

demand due to changes in money supply

As seen in Table 1, a positive relationship between
changes in money supply at year t and total demand at year t
occurred in nine countries out of thirteen. Six of the results
are statistically significant at the five per cent level. The
number of countries showing positive relationships between the
changes in money supply and total demand increases to eleven due
to the lagged effect of changes in the money supply on total de-
mand. The two countries showing negative relationships were
Korea and Yugoslavia.

For each country, the estimated coefficient of the money
supply at year t-1 is less than that of the money supply at year
t, except for the cases of Pakistan and Turkey, indicating that
the relative strength of impact of money supply at year t-1 on
total demand is weaker than the influence of money supply at year

t on total demand.

6/ A frequently used measure of total demand is gross national

product at current market prices, which should be distin-
guished from the actual utilization of resources measured by
gross national product at constant prices.
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Table 1. Indicators of @onetary(ﬁt and ﬁkq) Influences On
Total Demand (Y,)
Yt =do+d| Mt +d3M*—‘
(Annusal First Rates Of Changss)

Country o ol a R D-W
Brazil ;oBt 094 .Ol&. 083 EQEE

(Le77)  (-.20)
1 .08 149 1.38

Philippines 5.08 .
(3.20) (o7h)

Argentina 5,35 1.27 -¢33 o5l 1.28
{3.75) (-.97) 4
Mexico 1.70 o?? 015 ‘35 2'12
(2.38) (.50)
Thailand 5.56 .80 -e32 «57 2.36
(3020) (“'1023)
Spain 3.21 .53 .21 Ll 2.2,
(1.62) (+74)
India -5.02 .87 W77 L7 2.48
Colombia 3.57 .56 .17 .31 2.17
(2.33) («74)
Taiwan 11,14 .11 .03 .07 1.70
(.67) (.16)
Pakistan 5,02 -.,03 « 35 el3 1.71
(-.11) = (1.29) »
Turkey 11,36 -.01 .16 .02 1.29
(-001) (037)
Korea 38,36 -.65 -.08 .28 .91
(-1.62) (-.18)
Yugoslavia 27.37 -.66 37 .58 2.35

Note: T statisties of regression coefficients are stated below
each coefficient, enclosed by parentheses., R*is the percent
of variation in the dependent variable which is explained
by variation in the independent variable, D-W is the .
Durbin-Watson statistic.



The t statistic of estimated coefficient on money
supply at year t is larger than that of regression coefficient
on money supply at year t-1 in every country, with the excep-
tions of Pakistan and Turkey, showing that the more confidence
we may have that changes in money supply at year t are more
predictably related to changes in total demand than are changes
in money supply at year t-1 related to total demand changes.

It is also noteworthy thatAthere exists an inverse
relationship between the rate of changes in total demand at
year t and the rate of changes in money supply at year t-2 in
seven of the thirteen countries tested, although the statistical
significance of the relationship is weak and the estimated co-
efficient is relatively small. (See the Appendix.) Brazil,
Argentina, Mexico, Thailand, Spain, Taiwan and Yugoslavia are

the seven. This may be due to perverse "half cycle" influence.zj

B. Long-Term Relation

In Table 2, the same long-run relationship in each
country was found to be identical to the short-rum results,
except in Taiwan, where a negative result exists in the long-

run as opposed to a positive result in the short-run.

7/ The half-cycle influence refers to the fact that with annual
" data, the measured influences of lag values in money may cap-
ture the effect on income in a previous phase of the business
cycle and thus have a negative coefficient., For example, the
relation between changes in money in period t-2 may be negatively
related to changes in income j *Pﬁ;?Od t.




Table 2, Long-run Monetary Influence(ﬁ) On Total Demand (i)
(Compounded Annual Rates of Changgs)

Country Subperiod M
Brazil 1@%0-?8 21.8 2208
1958-66 52.7 55.2
Philippines 1950-5l .9 5.6
195 -60 6,2 6.7
1960-67 9.3 11.2
Argentina 1950-55 20.5 20.3
1955-60 28,1 Li.1
1960-67 25,2 272
Mexico 1850-57 12.7 15.9
1957-63 10,0 9.1
1963-67 11.h 11.9
Thailand 195158 7.9 2.0
1958-63 6.9 8.9
1963-67 10.7 11.2
Spain ' 10511-60 13.0L 10.5
1960-66 1.8 15.7
India 1950-5l; .1 o3
1958-63 bolt .8
1963-66 10.1 12.3
Colombia 1050-56 13,0 11.1
1056-62 16.0 1.5
1962-67 17.5 19.9
Taiwan , 1955-62 17.5 15.5
1962-67 22.8 13,1
Pakistan 1¢51-58 7.0 3.2
1658-67 7.1 9.3
Turkey 105, -59 19,0 22.8
1050-A7 11.9 10,2
Yu.gOSlaVia 1952—58 e e 13.1
1658-66 19.1 22,2
Korea 1953-62 33.6 lte6
1962-67 22,2 29,0

A1l countries as a group Y —Joﬁx M
Ao D=W
~.3C I”UT _—85 1,78~
- (16,10)

Note: Figure enclosed by parenthesis is t statistic. K is the
percent of variation in the dependent variable which is
explained by variation in the independent variable. D-W
is the Durbin-Watson statistic.



If all countries are regarded as a group, there is a
statistically significant relationship between money supply
and nominal GNP, inferring that a higher rate of change in the
money supply is to a great extent related to a rising rate of
change in total demand. Accordingly, the results imply the va-
lidity of the hypothesis of the positive response of total de-
mand to money supply which is moderately strong in the short-

run but very strong in the long-run,

Section 3. The Response of Price to Total Demand
A, Short-Term Relation
The response of annual rates of change in prices to

rates of change in nominal GNP can be stated as follow:

3.1P_ =B, +B, Y +8,Y

£
=
1]
[a]
m
lav}
]

. . 8
rate of change in cost of living index at year t—

.
rt
L]

rate of change in nominal GNP at year t
Y = rate of change in nominal GNP at year t-1
BO = constant term

B

1 and BZ = regression coefficients of changes in price
on changes in total demand

Appling data to the above Equation 3.1 for each of the

thirteen countries yields the results in Table 3. These results

8/ The cost of living index, the wholesale price index and
the gross national product implicit price deflator are
used in measuring price movements. Of the three indices, the
cost of living index is the best known and most widely used.
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Table 3. Indicators Of Total Demand Influence (Y* and.¥; )
On Price (Px
B =AeBity of T
(Annual First %étes Of Changes)

Countr /%o f 2 R” D=1
Brazil =3.30 — .86 .;E 97 230
(9.79) (1.71)
Arcentina -12,98 1.28 .05 .91 2437
(10.35) (+443)
Korea -l;..19 .63 .09 087 1077
- (6.15) (.92)
Colombia 6,012 1.25 -.17 .76 2.89
(6.1}. ) ("".88)
Taiwan -15,20 .9é. 18 .5l 1.10
(2.17) (1.10)
Philippines  -,05 .13 .70 .80 2.91
(.86) (5.37)
Mexico -5.79 .56 «30 .66 2.20
(Le31) (2.32)
Turkey "1.82 .37 037 QLI»8 2e 29
(2.10) (2.13)
India -2.21 .50 52 .78 1.11
{L.3h) (L.27)
Spain .07 o 21 e33 N1l 2.02
_ (1.0%) (Lolidy)
Yugoslavia  -11.33 .0 1.13 .88 3.17
(2.15) (5.03)
Pakistan -2.76 .15 .68 .83 1.35
(1.58) (6.87)
Thailand "')_[.. 88 .2C ° 8 066 1.38
(1.74) (3.89) ‘

Note: T statistics of regression coefficients are stated below
each coerfficient, enclosed by parentheses. R*is the percent
of variation in the dependent wariable which is explained
by variation in the independent variable. D-W is the
Durbin-Watson statistic.
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show an association of high rates of change in price with
growing rates of change in total demand in every country ob-
served. Six countries out of thirteen show larger estimated
coefficients of total demand at year t than those of total
demand at year t-1, while six countries out of remaining seven
'show larger estimated coefficients of total demand at year t-1
than those of total demand at year t. In Turkey, the size of
the estimated coefficient of total demand at year t is equal
to that of total demand at year t-l, This indicates that the
influence of total demand at year t oh price is to a consid-
erable degree as strong as that of total demand at year t-1 on
price in developing countries tested.

For each country, the t statistic for the estimated
coefficient of total demand, a statistical indicator of the
confidence one may have that the "true" relationship between
changes in total demand and price exists, is substantially
large except for the case of Spaimn. In general, the t sta-
tistics shown in Table 3 are larger than those in any other
measured relationships in this study. The above results in-
dicate that the impact of changes in total demand on price is
remarkably strong and most predictable in developing countries

in the short-run.

B. Long-Term Relation
The long~term results coincide with the short-term
results with the exceptions of Korea and Spain, which are dis-

cussed in detail in the Appendix.
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Table lj, Lonz-run Total Demand Influence(Y) On Price(?)
(Compounded Annual ,Rates Of Changes)

Countr Subperiod

Brazil

Argentina

Koresa

Colombia

Taiwan

Philippines

Mexico

Turkey

Indis

Spain
Yugoslavia
Pakistan
Thailand

1958-66
1950-55
1955-60
1960-67
1953-62
1962-67
1950-56
1956-62
1962-67
1955-62
1962-67

1950-5l -

1954 -60
1940-67
1050-57
1957-63
1¢63-66
195 -59
1959-67
1950~ 5&
1053r

19558-63

1963 66
1954-60
1960-66
1052-58
1955-66
1951-58
1958-67
195, -58
1958-63
1963-67

Y
22.8
55.2
20.3
l—i.l.l
27.2
2.6
2940
11.1
1. 5

15, 5
13.1

N
L) . [ ] e o

WY OWw NN ~IUtlw O W OO P—'\OI\J-\IO\

= et
H 0 O0WNWINO DENH O M WOUTH oW

=
~ O

L] L] L ] L L] [ ] ® L]

N NMWWwNEFENN0 WO ww oM T HOo
~NO~NF O OHWLOVNO OV @O HUNTON~NOUIONO

e & e ¢ & & o ¢ & o o

A1l countries as g group: ﬁ& 2
¢ : R j
';.II o:/‘E 0/2 I.;;
(19.1l)

Note: Floure enclosed by parenthesis is t statistic of coefficient.
R*is the percent of variation in the dependent variable which
is explalned by variation in the independent variable., D-V
is the Durbin-Yatson statistic.
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The results of combining the tested countries in‘a
group yields: a regression coefficient of .96, t value of co-
efficient of 19.14, R2 of .92 and D- of 1.75, as shown in
Table 4. Therefore, we conclude that the influences on prices

are not only a short-term phenomena but also a long-run phe-

nomena.

Section 4. The Response of Price to Money Supply
" A. Short-Term Relation

Annual rates of changes in price are regressed against
annual rates of changes in money supply in order to test the
relative importance of monetary action on prices direct by

4.1 P = A+ Al Mt + Al M

t 0 t-1
where ét = rate of changes in cost of living index at year t
ﬁt = rate of changes in money supply at year t
&t-l = rate of changes in money supply at year t-1
AO = constant term

Al andA)\2 = regression coefficients of changes in price
on changes in money supply

Although nine of thirteen countries showed the positive
relationships between high rates of changes in money supply and
rising rates of change in price, a weak statistical significance
was found in the above results with the exceptions of Brazil,
Spain, India and Philippines where t statistics were significantly
large at five per cent level and R2 of .81, .75, .67 and .62 were

shown, respectively, (See Table 5.)

w )b »



Table 5, Indlcators ,0f Monetary Influence (Mk and N&_
On Price Pt)
Be =AMy ATy
(Annual Flrst Rates of qgénges)

2.

Countr D=-W
Brazil 1.32 ,.7?) TE) BI 2ol
(3.97 (7

Argentina 1.5 1.59 -.55 .18 1.77
(3018) (-1006)

India -3.80 .00 1.27 «67 2.26
(.01) (3.98)

Phillppines -.),!.9 012 . 37 062 l. 22
(1.09) (Lo1h)

Mexico ~1.22 .%5 .05 .19 1.68
, (1.63) (.22)

Spain -o57 -.02 .59 75 2.2
(-.16) (4L.50)

Thailand "'QLLB . 05 026 20 10}-]»3
(«25) (1.28)

Colombia ~lL.61 «59 <33 .18 2.66
(1.56) (.90)

Pal{istan 038 "003 032 019 1072

Korea 26,80 -.53 -.15 «39 63
(-2.00) (=«50)

Taiwan 1113 - 27 -.07 .15 .78
(-1002) ("'.25)

Yugoslavia 17.,8 -.5L «31 27 1.83
(-1,16) (50h)

Turkey 5.0l .10 .1 .05 1.62

(.41) (.65)

Note: T statistics of regression coefficients are stated below
each coeff1c1ent, enclosed by parentheses. R*is the percent
of variation in the dependent variable which is explained
by variation in the independent variable, D-W is the
Durbin~Watson statistic,
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It is not obvious whether the impact of changes in
money supply at year t on price is stronger and more predictable
than thét of changes in money supply at year t-1 on pfice or
true is vice versa. |

Three countries having negative relationships bet&een
changes in money supply and price are Yugoslavia, Korea and
Taiwan. In Yugoslavia, the price change was found to respond
apparently to the changes in industrial production and importance

9/

of goods and services.~' Korea and Taiwan, being the exceptional

cases, are discussed in the Appendix.

B. Long-Term Relation

On a long-term basis, prices of all tested countries
except Spain and Taiwan positively responded to changes in
the money supply. By viewing the countries as a group, the
results obtained were a regression coefficient of 1.04, t value
of coefficient of 12,02, R2 of .83 and D-W of 1.41. (Refer to
Table 6.) The Appendix also deals with the exceptions of Spain
and Taiwan. Clearly, the association between changes in money
and changes in prices is much closer in the long-run than in the
short-run. This observation is in conformity with Modern Quan-

tity theory of money which asserts that money will affect real

variables iﬁ the short-run, but only prices in the long-run,

9/ The rate of change in price was compared with the rates of
changes in industrial production and imports on an annual
basis
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Table 6. Long-term Money Supply Influence (M) On Price (ﬁ)
(Compounded Annual Rates of Changes)

Countr Subperiod
Brazil i@gﬁ 58 EI 8 IS 3

1958-66 52.7 53.2
Argentina 1950-55 20.5 17.6
1955-60
1960-67 2
India 1950-5
1954-5
1955-63
1963-66
Philippines 1950-5L
195 -60
1960-67
Mexico 1950-57
1957-63
1963-67
Spain 195l1-60
1960-66
Thailand 1954 -58
1958~
1963-67
Colombia 1950-56
1956-62
1962-67
Pakistan 1951-58
1958-67
Korea 1953-62
1962-67
Taiwan 1955-62
1962-67
Yugoslavia 1952-58
1958-66
Turkey 195,4-5¢9
1950-67

n

D¢

;rcndnﬂr
*

[ 3
L ]

b s
FwHRopOo O Ul
® ® & @& & & ¢ & o

s & o

[ ]
O O OUIO OO0 BEFO~NW N

¢ o o & & ¢ ¢ o

W Ry
N~ 0 ~I~1—1 0N © O8N
* & & 6 ¢ & o O
ot !
O NEH WO O OWWUTOE U 1 NI=I~Ww DUl | VW
e & & o o
OO ONI~I0 O OO~ VI H W @O HUnacrhonow

L]
e o & o6 o

HE e O DWW
0O e
e & o [ I )
NoNeR LX)
=
¢ @& o

A1l countries as a group: P Aofk.
© R D=W
-5.26 1. Ou 003 1,01

(12,02)

Note: Plgure enclosed by parenthesis is t statistic of coefficient.
R*is the percent of variation in the dependent variable which
is explained by variation in the 1ndependent variable., D-W
is the Durbin-Watson statistic,
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Section 5. 1Inflation and Economic Growth
A. Short-Term Relatiom

In order to determine whether high rates of economic
growth are related to high rates of increase in prices on a

short-term basis, Equation 5.1 is constructed as follow:

* =
5.1 % c Po + Py Pt + Py Pt—l
where Y*r = rate of changes in real GNP at year t

Pt = rate of changes in price at year t

Pt—l = rate of changes in price at year t-1

Py = constant term
p1 and p2 = regression coefficients of changes in real
GNP on changes in price

As seen in Table 7, two countries out of thirteen show
a positive relationship between a change in prices and a change
in economic growth. The two are Korea and Mexico where a sum
of estimated coefficients of .22 and .19 and a t value of sum of
estimated coefficients of 2.20 and .45 were shown respectively.
(See Table 21 in the Appendix.)

The t value of regression coefficient is insignificant
in all countries showing a negative relationship between a change
in prices and a change in economic growth with the exceptions of
Yugoslavia and Spain, indicating we may not have confidence that
a "true" relationship between a change in prices and a change in

economic growth exists in the short-rum.

- 18 -



Table 7. Indicators Of Price Ipfluence (I} and P*.)
On Economic Growyth ( Y, )

k "fo'*'PIP +f p*—
(Annual erst Rates oOf Changes)

(1. 09) { 1 62)

Turkey I—Lo 91 010 "005 005 1066
(e 52) (-.25)

Korea 3.87 10 110 1.1
(1. 59) (1.1%)

Mexico 3.78 113 . .23 2.58
(1.50) (1.1L4)

Yugoslavia 15,31 -5 -1.72 .59 1.77
(""091) (‘2090)

Colombia 3.91 -.01 .08 .29 1.52
(=e23) (1.23)

Spain 10.29 052 -.90 77 1.4h5
(1029) ("3019)

India 8.114. -+10 -.17 olh. 1.79
(~+50) (=.85)

Philippines 8.26 -oTh ~e29 37 2.51
(’1053) (‘o?o)

Taiwan 10;89 "'olLl- "'019 055 1.82
(-1.21) (=1.72)

Argentina 5.25 -.11 .05 31 2432
(“2000) (095)

Brazil 9,15 -+09 .01 .16 3.12
(-86) (.09)

Thailand 8.h1 =97 -.32 73 1.51

Note: T statistics of regression coefficients are atated below
each coefflclent, enclosed by parentheses. R is the percent
of variation in the dependent variable which is explained
by variation in the independent variable., D= is the
Durbin-Watson statistic.
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B. Long-term Relation

From the preceding results, it seems apparent that when
viewing the effect of changes in price on economic growth, it
is more valuable to take a long-term view.

As a result of long-term analysis in each country,

Turkey, Mexico, Yugoslavia, and Argentina show a positive relation-
ship between changes in price and changes in economic growth.

Eight other countries, Pakistan, Korea, Taiwan, Spain,
Colombia, India, Philippines, Brazil, and Thailand, show an
inverse relationship between the rate of change in price and
the rate of change in economic growth. Half of these countries,
Korea, Pakistan, Spain, and Taiwan, show a decreasing rate of
change in price and an increasing rate of change in economic
growth, while the remaining four countries show a rising rate
of change in price and a declining rate of change in economic
growth.

If all countries are considered as a group, the relation-
ship between the rate of change in price and the rate of change
in economic growth seems to be inverse. However, the statistical
significance of the relationship is too weak to be conclusive, with
a regression coefficient of -.05, t value of price change
coefficient of -1.21, R2 of .06, and D-W of 1.93.

Regardless of whether the response of change in economic
growth rate to the rate of change in price is positive or negative,
it 18 noticeable that Korea, Mexico, Pakistan, Spain, Taiwan, and
Yugoslavia are attaining the goal of economic growth at an ac-

calerated rate in recont years. (See Table 8.)
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Table 8. Long-term Price Influence (f& On Economic Growth (i )
(Compounded Annual Rates Of Changes)

Country Subperiod
Pakistan “T@ETTEB—
1958-65
Turkey 1955-59
1959-65
Korea 1953-62
166267
Mexico 1950-57
1¢57-63
1963-65
Yugoslavia 1952-58
1953-6
Colombia 1950-5
1956-62
1962-65
Spain 105 -60
1960-6l
India 1/ 1950-5l
195L-58
1958-62
1062-66
Philippines 1950-50
19511 -60
1960-66
Taiwan 1955-62
1962-67
Argentina 1950-5%
1955-60
1960-66
Brazil 2/ 1950-58
1958-66
Thailand 2/ 195, -58
1958-63
1963-65
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1/ Real GNP has been substituted by Industrial Production Index.

j;/ Real GNP has been replaced by Real Domestic Products.

Note: Figure enclosed by parenthesis is t statistic of coefficient.
R*is the percent of variation in the dependent variable which
is explained by variation in the independent variable, D-¥
is the Durbin-%Watson statistic.
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For convenience, inflationary levels in the countries
observed have been categorized into four groups: None (annual
rate of change in price is less than 2%), small (2-47),
moderate (4-15%), and high inflation (more than 15%Z).

Table 9 shows that five of the six countries showing the
attainment of economic growth at an accelerated rate in recent
years fall into the moderate inflation group. Korea, Mexico,
Spain, Taiwan, and Yugoslavia are the five. A comparison of
the average rate of change In economic growth among inflation
groups shows that a higher rate of economic growth is common to
neither the small inflation nor high inflation groups but rather
to the moderate inflation countries. 10/ This regsult coincides
with the evidence of the article written by Graeme S. Dorrance.
He concluded, from an empirical point of view, that deflation or
small price increases and strong inflation both appear to be in-
consistent with relatively rapid growth, although his definition
of strong inflation is not identical to high inflation in this
study. 11/

As a consequence, we may conclude that the response of

the rate of change in economic growth to the rate of change in

10/ This does not necessarily mean that the optimum rate of change

of prices lies somewhere between 4-15% per annum. We dare not
to estimate the optimum rate of change of prices associated with
higher economic growth rate.

11/ Graeme S. Dorrance, '"Inflation and Growth: The Statistical

Evidence,”" IMF Staff Papers, March 1966.

Mr. Dorrance examined the relationship between growth and
inflation in 48 member countries of the International Monetary
Fund. He defined strong inflation as price increases of more than
10 per cent per annum.
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Table 9,

Group
None

Small

Moderate

High

Inflation and Economic Growth Rate
(Compounded Annual Rates Of Changes)

Rate of
Price change Country
201 Thailand
2,2 Philippines
207 Pakistan
3.9 India
(2.7
5.6 Mexico
6.2 Taiwan
7.0 Spain
8.6 Colombia
8.8 Turkey
S.h Vugoslavia
12, Korea
(8.3
26.0 Argentina
3.6 Rrazil
(30.5)

Economie
Growth Rate

Period

N oM\
¢ o o o
W o

o~

O oA

et

L] L ] . [ ] L] [ [ ] L

o~ ON O\ O 0 O

S~

e
o0
e

1953-65
1950-66
1950-65
1951~-66

1950-65
1955-67
1956-6l
1950-65
1955-65
195565
1955-67

1950-66
1950-66

1/ Economic growth rate is expressed in terms of rate of

change in real gross domestic products.

2/ Real GNP is replaced by Industrial Production Index.
arentheses represent average rate
of change in each group.

3 s Figures enclosed by
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price tends to be ambiguous in the developing countries in the
long runm.
Section 6. Conclusion

If a study does not recognize its limitation, it does not
contribute to progress. Hence, in this section we shall briefly
summarize the major limitations, as well as the conclusions of
the study.

The single equation approach used here can deal with only
a single question. It does not distinguish between the direct
and indirect impacts of monetary influences on prices, total
demand, and economic growth or how subsectors of the economy are
affected. 12/

The monetary policy decisions of the authorities are not
necessarily explained by the single equation approach. The
statistical results do not provide any evidence with respect to
the issue as to whether the monetary variable could be dominated
by the actions of monetary authorities or not. 13/

We have assumed that the possible response of the money
supply to economic activity does not appear to influence in
any appreciable manner the regression coefficients of the
change in GNP on the change in money, and that money supply

may be treated as an exogenous variable in the developing

countries. The reliability of this assumption is to some extent

12/ Michael W. Keran, '"Monetary and Fiscal Influences on Economic
Activity -~ The Historical Evidence," Review, Federal Reserve
Bank of St. Louis, November 1969.

13/ Michael W. Keran, Ibid.
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questionable, due mainly to the nonexistence of the study as
to whether money is little influenced by economic activity,
and, as a consequence, can be treated as an exogenous variable
in developing countries. We hope that further research will
ucefully explore this issue.

In Sections 2, 3, and 4, the determination of total
demand and price level is explained by monetary-centered approach
and demand-centered approach, neglecting the effects of fiscal
actions and supply on the determination of total demand and price
level, in order to concentrate our efforts on tracing the
effect of changes in money supply in developing economies. This
issue snould be also supplemented further by fiscal and supply-
centered approaches.

The major conclusions of this study are: First, the
effect of 2 change in money supply on a change in total demand is
significantly positive in developing countries. Second, a change
in money suppiy influences a change in total demand in the same
divection, and then the latter exerts a strong influence on
changes in prices in the same direction. The statistical significance

of the relationchip between & change in total demand and a change

in strenger than that of any other relationship tested
) Third. the direct effect from & change in money
gurpi on & change 1n prices is statistically significant:

however, this is weaker than indirect impact of monetary action

on price, which can be measured by decomposition into the direct

effect of money supply on total demand and a direct effect of
totsl csmand on price. Finally, eccncmic development through the



inflationary process in developing countries is uncommon, and
economic growth rather tends to respond inversely to changes in
prices. Higher rates of economic growth are most common in the
countries where neither the price level remains stable nor a
highly inflationary process persists, but the price level changes
moderately.

Appendix 1. Korea

We have seen the existence of a strong response in total
demand to a chénge in money supply, a significant response of a
change in prices to a change in total demand, and a remarkable
association of a change in price with a change in money supply in
developing countries. However, the Korean economy has experienced
an inverse movement between a change in total demand and a change
in price in the long run. A negative relationship between a
change in money supply and a change in total demand both in the
short run and in the long run was also experienced by the Korean
economy. Korea showed the inverse response of a change in price
to a change in money supply in the short run.

Although it is quite difficult in the long run to explore
the relevant exogenous variable which is believed to exert in-
fluence on total demand in Korea, the rate of change in total
demand was found to associate with the rate of change in money
supply for the period of 1953-62. Since 1962, the rate of change
in money supply ceased to exert its influence on a change in
total demand. It is quite interesting to see the association of a
change in total demand with either a change in rice production

or capital inducement for the period of 1962-67, as seen in Table 10.
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In Korea, the rate of change in price i1s apparently
influenced by a change in industrial production and the import
of goods and services from abroad (See Table 11). Recently,

Rorea enjoys a somewhat reduced rate of price increase due mainly
to an increasing rate of industrial production and a higher rate
of increase in importation of goods and services. In addition,
the execution of a commodity budget for key commodities such as
rice, cement, and cotton yarn, along with the implementation of
sound fiscal and monetary policies and strict control over
monopolistic practices, have contributed materially to the main-
tenance of price stability. 14/

In the long run, a positive relationship between a change
in money supply and a change in price exists. Until 1962, short-
run changes in the money supply exerted a positive influence on
price. Hereafter, the influence of a change in money supply on
a change in price seemed to cease and were replaced by industrial
production and imports.

Breaking the period of 1962-67 into the subperiods, 1962-64
and 1964~67, we can explore the possible reasons for the inverse
relationship between a change in money supply and a change in
price for' the period of 1962-67.

During the subperiod of 1962-64, the money supply increased
by 12.5 percent, while the rate was 20.3 percent in the preceding
subperiod of 1958-62. On the contrary to diminishing rate of
change in money supply, higher rate of price change was experienced
in Korea. The inverse relationship between the rate of change in
money supply and the rate of change in price during the subperiod

of 1962-64 was a result of the following factors:

14/ Bank of Korea, Review of Korean Economy, 1965-29,.
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a. Poor harvest of rice, barley and wheét.
b. Decrease in imports (-2.6%).
c¢. Decrease in foreign exchange holdings (-12.1%) -
prospect for import restriction - psychological effect.
d. Devaluation of Won currency effective on May 3, 1964
from 130 Won to 255.5 Won per U.S. dollar.
e. Decreased rate of increase in industrial production,
from 11.4 percent in the preceding period to 10.8
percent on an annual basis.
The money supply increased by 35.2 percent at the compounded
annual rate during the subperiod of 1964-67 compared with a 12.5
percent increase in the preceding subperiod of 1962-64, Meanwhile,
the diminishing rate of price change, from 24.8 percent during
1962-64 to 12.0 percent during 1964-67, was primarily attributable
to the following factors:
a. Increase in imports (34.9%).
b. Increase in industrial production (33.77%).
c¢. Increase in foreign exchange holdings (39.1% reflecting
the large quantity of foreign exchange receipts re-
lated to the Vietnam War.
d. Stable price of grain.
e. Slight change in the value of Won expressed in terms
of U.S. dollar, from 255.5 Won to 274.6 Won per U.S.
dollar.
Appendix 2. Spain
Between the periods of 1954-60 and 1960-66, Spain ex-
perienced a negative response of a change in price to either a
change in total demand or a change in money supply, as shown in

Table 12.
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Table 10. Indicators Of Monetary and Other Influences On Total Demand In Korea
(Compounded Annual Rates Of Changes)

Total  Money  Rice Pro- Capital L/ Government
223222 §2223£129 Demand Supggz duction Inducement Expenditure
1953-62 2.6 33.6 16.0
(22.9) (27.6) («3) (18.1) (31.44)
1953"5’& 3808 9303 se o0 oo oo
195’-’--55 7305 6308 caoo e .0 SS.O
1955-57 3005 2707 07 oo 5706
1957-58 1.8 26.5 5.3 0 2o 7
1958"60 9.1 11.8 -108 8.3 -20}-1-
1960-62 18,9 29.1 ~.5 3.8 39.5
1962-67 29,0 2.1 3.6 132.9 17.3
1962-63 10,0 1.5 2.6 403.6 -16,8
1963"65 28.5 2500 "305 "‘2.9 2203
1965-66 28.1 30,1 11.9 346.3 35,2
1966-67 20.7 2.5 -8.1 8.2 32.0

1/ The amount of capital inducement 1s measured on an arrival basis and

accordingly, does not coincide with the figures on an approval basis.

Note: Figures enclosed by parentheses show the compounded annual rates
of changes during 19%,-62,.
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Table 1ll. Indicators Of Impact Of Variable On Price In Korea
(Compounded Annual Rates Of Changes)

;s Total Industrial Money

Period Subperiod Priece Demand Production Imports Supply
1953-62 1800 06 1LL.O 209 33-6
1953"'5 L,.l.l_[. 3 08 1&06 "300 9303

1952.-5 43.1 5049 21,0 274 16,8

195 -58 9-1 16.6 1205 07 25.2

1958"‘60 5.8 9.1 11-8 "'301 1108

1960-62 Te3 18.9 11.0 9.6 29.1

1962-67 16.9 29,0 2.0 18. 2.1
1962-6’.‘. 2’4..8 ,4.1.% 10.8 -2. 9.1

1964-65 13,4 15. 175 12.0 33.1

1965-67 11.2 2le3 L2.7 418.0 36,2

1/ Price is expressed in terms of Cost of Living Index.
2, Imports of goods and services on a settlement basls.
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Table 12, Indicators Of Influencing Factors On Total Demand And
Price In 3pain —
(Compounded Annual Rates Of Changes)

Hominal 1 Money Industrial 2/
Period Subperiod GNP Price Supply Production Imports
1951160 10,5 743 13.1 7e2 a1
195 =55 10.1 o2 113 12.9 cens
1955-57 16.6 8a3 22.6 Te3 13.5
1057-58 13.6 13,6 10.5 9.9 2.5
1958-59 .9 7.0 947 5.0 ~lLe5
1959-60 6.0 2.8 2.1 1.0 -3,1
1960-66 15.7 7.1 1.8 12 5 - 28.1
1960-62 13,8 2.7 13.0 12.0 38,8
1962-63 18.0 10.3 1.0 12.0 2543
1963-6l 13.3 7.0 18.4 1.8 15.6

1/ Price is expressed by Cost of Living Index.
2/ Imports of goods and services on a settlement basis,



In Spain, the rate of change in price is 1likely to be
influenced by the rate of change in industrial production and
imports of goods and services in the long run as it is in Korea.
However, in the short run, the rate of change in price tended
to associate positively with a change in money supply until the

period of 1959-60.

Appendix 3. Taiwan

An inverse relationship between a change in total demand
and a change in money supply, and an inverse response of a change
in price to a change in money supply were experienced in Taiwan,
in the long run.

In Taiwan, the rate of change in total demand tends to
respond to the rate of change in government expenditures, as
shown in Table 13, on a long-term basis.

In the long run, the rate of change in price is closely
related to industrial production and the importation of goods
and services in Taiwan as in Korea and Spain, and money does

not tend to be an influencing factor in price change.

APPENDIX 4: ALTERNATIVE ESTIMATES OF THE FOLLOWING RELATIONSHIPS:
1. Monetary influence on total demand
2, Total demand influence on prices
3. Monetary influence on prices

4. Price influences on economic growth

Note: Each relationship is estimated simultaneously, and with

the Almon-distributed lag program.
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Table 13. Indicators 0Of Influencing Factors On Total Demand
And Priece In Taiwan

{Compounded Annual Rates Of Changes)

Total Money Industrial Government
Poeriod Subperiod Demand Price Supply Production Imports E Xpenditure
L/
1955-62 15.5 97 17.5 10,8 8.7 15.0
1955-59 16.7 9.9 21.5 9.7 9}
1959-62 13.9 9.3 12.5 1247 8.3
/
1962-67 13,1 1.553/ 22,8 17.0 18.1 1&.3"“/
1962-6l) 15,8 1.0 30,2 17.8 12,9
196l -67 11.0 1.0 16.1 16.0 21l.7

1/ Average annual rates of changes is shown.

2 - Rebated increasing rate ~f expenditures for communication services

and diminished expenditures for medical care contributed to reduced
rate of price inecrease during 1962-67.



Table 14. Indicators of Monetary influence (Mt) On Total Demand (Yt)

Yt = ao + al Mt

(Annual First Rates of Changes)

Country EQ El EE_ D-W Period
Brazil 4.21 .93 .84 2,15 50-66
(8.71)
Philippines 5.61 .43 .53 1.28 50-67
(4.11)
Argentina .90 1.16 .52 1.47 50-67
(4.01)
Mexico 3.73 .73 .51 2.50 50-67
(3.96)
Thailand 4.58 .61 41 2.71 54-67
(2.78)
Spain 5.36 .55 .37 2.28 54-66
(2.40)
India 1.83 .73 .29 2.52 51-66
(2.29)
Colombia 10.31 .30 .15 1.89 50-67
(1.65)
Taiwan 11.76 .15 .12 1.66 56-67
(1.10)
Pakistan 5.55 .19 .06 1.28 51-67
(.97)
Turkey 10.88 .26 .06 1.11 55-67
(.77)
Korea 29.11 ~-.26 .07 1.17 55-67
(-.84)
Yugoslavia 31.43 -.46 .39 1.41 58-66
(-1.95)

Note: T statistics of regression coefficients are stated below each
coefficient, enclosed by parentheses. RZ2 is the per cent of
variation in the dependent variable which is explained by
variation in the independent variable. D-W is the Durbin-
Watson statistic.
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Mt-l and Mt-

Influences On Total Demand (Yt)

Table 15. Indicators of Monetary (Mt’ 2)

Yt = ao + al Mt + az Mt~l + a3 Mt—2

(Annual First Rates of Changes—~Almon Lag Results)

o o a o

Country 0 1 2 -3 Za R” D-W
Brazil 7.31 77 .34 -.26 .84 .74 2.13
(1.00) (4.14) (5.21) (-1.41) (5.21)

Philippines  3.45 .29 .29 .15 .74 45 1.64
(2.13) (2.58) (3.52) (1.57) (3.52)

Argentina 5.76 .75 .38 ~.18 .96 .34 1,82
(.43) (2.96)  (1.91) (-.69) (1.91)

Mexico 9.29 .42 11 -.25 .28 A2 1.27
(1.55) (1.69) (.53) (-1.13) (.53)

Thailand 6.67 .48 .09 -.35 W22 27 2.01
(1.70) (5.26) (.43) (-1.16) (.43)

Spain 4.50 .66 27 -.25 .68 .40 2.73
(.85) (2.70) (1.75) (-1.30) (1.75)

India ~5.48 .56 .68 .46 1.70 .39 2.54
(-1.19) (1.47) (2.96) (1.66) (2.96)

Colombia -5.14 .50 .51 .27 1.28 .27 2.21
(~.60) (2.28) (2.50) (1.28) (2.50)

Taiwan 10.07 .04 .08 -.26 .20 ~,26 1.74
(1.46) (.30) (.55) (-.56) (.55)

Pakistan 6,09 .09 .13 .10 .32 -.11  2.07
(1.79) (.45) (.89) (.50) (.89)

Turkey 1.97 -.12 .35 .65 .88 A4 1.75
(.28) (-.41) (1.59) (2.98) (1.59)

Korea 29.01 -.29 -.13 .10 -.33 -,08 1,13
(2.23) (-1.09) (-.62) (.46) (-.62)

Yugoslavia  20.48 -.00 -.00 -.00 -, 00 -,19 2,11

(4.88) (-.28)  (-.63) (-.54)  (-.63)

Note: T statistics are shown below intercepts6 coefficients and sum of co-
efficients, enclosed by parentheses. R“ is the per cent of variation
in the dependent variable which is explained by variation in the inde-
pendent variable, D-W is the Durbin-Watson statistic.
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Table 16. Indicators of Total Demand Influence (Yt)
On Price (Pt)
=B +
Pt B0 Bl Yt

(Annual First Rates of Changes)

Country EQ_ El_ Bi D-W Period
Brazil -1.79 .96 .93 2.32 50-66
(13.73)
Argentina ~-8.56 1.23 .84 2,55 50-67
(8.79)

Korea -3.09 .72 .83 1.96  55-67
(6.92)

Colombia -9.93 1.30 .76 2.98 50-67
(6.81)

Taiwan ~-4.25 .71 .71 1.37 51-67
(5.78)

Philippines -3.99 .78 .49 2.08 50-67
(3.81)

Mexico -1.29 .54 47 2.32 50-67
(3.61)

Turkey -.47 .68 .53 1.96  55-67
(3.38)

India .86 .50 .42 1,70  50-66
(3.18)

Spain 2.45 .37 .24 1,25 54-66
(1.79)

Yugoslavia 2.19 .39 A7 0 1,71 52-66
(1.54)

Pakistan 2.67 11 .02 1.91 50-67
(.59)

Thailand 3.58 .03 .00 .84  50-67
(.11)

Note: T statistics of regression coefficients are shown below each
coefficient, enclosed by parentheses. RZ is the per cent of
variation in the dependent variable which is explained by var-
iation in the independent variable. D-W is the Durbin-Watson
statistic.
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Table 17. Indicator of Total Demand Influence (Yt’ Yt—l and Yt_z)
On Price (Py)

. . 3 -
Po=B +B Y +B, Y ,+ BY _,
(Annual First Rates of Changes - Almon Lag Results)
Country Bo B1 B2 B3 YR Rz
Brazil -2.93 .71 .39 -.12 .98 .94
(-.82) (9.52) (13.08) (1.69) (13.08)
Argentina -6.85 .96 .46 ~-.27 1.15 .74
(~.75) (6.25) (4.13) (~1.81) (4.13)
Korea -5.29 .49 .32 -.02 .79 .71
(-1.32) (4.62) (4.86) (-.27) (4.86)
Colombia -3.91 .95 .36 -.42 .89 .50
(-.52) (3.81) (1.87) (-1.79) (1.87)
Taiw: -22.,52 .77 .78 .39 1.95 .51
atwan 2729) (2.45)  (3:113)  (1127)  (3.13)
Philippines =3.75 .29 .33 .21 .83 .58
(-2.28) (1.70) (4.45) (1.32) (4.45)
Mexico -4,16 .53 .29 -.10 .73 .53
(-1.33) (4.09) (2.91) (-.82) (2.91)
Turkey -3.93 .51 .36 .04 .91 .54
(-.94) (2.88) (3.30) (.22) (3.30)
India -2.56 .53 A4 .13 1.09 .73
(-1.701) (4.70) (5.45) (1.13) (5.45)
Spain -3.88 .17 .35 .36 .88 .59
(-1.18) (1.24) (3.60) (2.51) (3.60)
Yugoslavia -13.86 .46 .54 .34 1.34 .68
(-2.52) (2.75) (4.67) (1.83) (4.67)
Pakistan -6.65 .48 .52 .31 1.31 _ -68
(-3.26) (4.22) (5.18) (3.13) (5.18)
Thailand -9.16 .33 .46 .36 1.16 .48
(-2.70) (2.40) (3.19) (2.46) (3.19)

Note: T statistics are shown below intercepts, coefficients and sum of

D.W.

1.92

2.76

2.49

coefficients, enclosed by parentheses. R2 is the percent of variation

in the dependent variable which is explained by variation in the
independent variable. D-W is the Durbin-Watson statistic.
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Table 18. Indicators of Monetary Influence (Mt) on Price (Pt)

Pt =

A
o

+ Al M

t

(Annual First Rates of Changes)

Country

Brazil

Argentina

India

Philippines

Mexico

Spain

Thailand

Colombia

Pakistan

Turkey

Korea

Taiwan

Yugoslavia

A

o

2.13

3.55

1.18

.75

2.16

4.30

1.45

6.35

3.17

8.07

17.29

8.92

18.97

Note: T statistics of regression coefficients are shown below each

coefficient, enclosed by parentheses.

A

.89
(7.13)

1.26
(2.69)

.55
(2.02)

.28

.29
(1.41)

.20
(1.01)

.13
(.67)

.20
(.70)

.04
(.25)

-.04
(~.17)

-.17
(-.68)

-.18
(-.80)

-.38
(1.31)

R2 D-W

.77 2.32
.34 1.94
.23 1.14
.18 1.93
.12 2.10
.09 1.64
.04 1.14
.03 2.21
.00 1.80
.00 1.24
.04 1.16
.07 1.08
.20 1.45

R2 is the percent of

variation in the dependent variable which is explained by
D-W is the Durbin-Watson

variation in the independent variable.

statistic.

~-38-~

Period

50-67
51-67
51-67

50-27

50-67
54-67
54-67
50-67
51—67'
50-67
55-67
55-67

58-67



Table 19. Indicators of Monetary Influence ( Mt’ M and Mt—

t-1 2)

On Price ( Pt )

Pt = }‘0+A1Mt + A, Mt"'l 2

(Annual First Rates Of Changes - Almon Lag Results)

+ M
As -

2

§ountri Ao Al Ao As ZA R D-W
Brazil 1.87 .65 .37 -.09 .91 .75 1.97
(.26) (3.59)  (5.76) (-.57) (5.76)
Argentina ~-3.93 .83 .50 -.08 1.25 .18 2.16
(-.19) (2.14)  (1.64) (-.20) (1.64)
' India -2.44 -.13 .43 .78 1.07 .73 2.75
(-1.02) (-.66)  (3.58) (5.38) (3.58)

Philippines -.81 .20 .23 .15 .57 .31 2.32
f (-.51) (1.75) (2.76) (1.58) (2.76)

Mexico 2.38 .21 .09 -.09 .22 -.09 1.77
(.43) (.93) (.44)  (-.41) (.44)

Spain -4.61 .33 .36 .22 .91 .66 3.12
(-1.53) (2.36)  (4.13) (2.04)  (4.13)

Thailand -2.39 .13 .21 .18 .53 .06 2.01
(-.92) (.96)  (1.55) (.93) (1.55)

Colombia -15.71 .58 .64 .39 1.60 .13 2.52
(~1.14) (1.64)  (1.94) (1.12) (1.94)

Pakistan -.72 -.01 .19 .30 .47 .19 1.88
(-.30) (-.10) (1.84) (2.01) (1.84)

Korea 17.87 -.25 -.11 .09 -.26 -.04 1.27
(1.85) (-1.23) (-.69) (.57)  (-.69)

Taiwan 14.96 -.33 -.21 .01 -.53 .10 1.07
(1.60)  (-1.65) (-1.08) (.06) (-1.08)

Yugoslavia 13.83 -.00 -.00 -.00 -.01 .08 1.19
(4.18)  (-1.04) (-1.69) (-1.15) (~1.69)

Turkey 2.38 .05 .35 .48 .88 .11 2.19

(.26) (.11) (1.22) (1.70) (1.22)

Note: T statistics are shown below intercepts, coefficients and sum of coefficients,
enclosed by parentheses, R2 is the percent of variation in the dependent vari-
able which is explained by variation in the independent variable. D-W is the
Durbin-Watson statistic.
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Table 20. Indicators of Price Influence ( Pt ) on Economic Growth ( Y*t )

.

= po+py P
Yoo = Po+ 00 P

(Annual First Rates of Changes)

Country Po 03 R2 D-W Period

Pakistan 2.79 .29 .15 1.87 50~-65
(1.53)

Mexico 5.57 .37 .13 2.70 53-65
(1.29)

Turkey 4.62 .09 .05 2.06 55~65
(.65)

Korea 5.42 .07 .04 .97 55-67
(.63)

Yugoslavia 3/ 12.49 -.12 .00 2.13 56—~64
(~.18)

Colombia 5.04 -.05 .01 2.91 50-65
(-.34)

Spain 7.60 ~.16 .03 1.18 56-64
(~-.41)

India 1/ 7.87 -.17 .08 1.72 53-66
(-1.01)

Philippines 6.22 -.45 12 3.07 50-66
(-1.38)

Brazil 2/ 9.19 -.08 .16 3.12 53-66
~ (-1.53)

Argentina 5.88 -.10 .24 2.18 50-66
(~2.12)

Taiwan 2/ 10.31 ~.24 .37 1.57 58-67
(-2.15)

Thailand 2/ 7.94 ~1.12 .67 1.75 57-65
(-3.71)

Note: T statisties of regression coefficients are shown below each coefficient,
enclosed by parentheses. R? is the percent of variation in the dependent
variable which is explained by variation in the independent variable. D-W
is the Durbin-Watson statistic.

1/ Real GNP has been substituted by industrial production.
2/ Real GNP has been replaced by real gross domestic product.
3/ Price is represented by producer's price.
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Table 21. Indicators of Price Influence (P_, P __ and P _)
Economic Growth (Y*t)

* = ; F P
Y* = po+ 0P + 2P 4 DsPt_z

Annual First Rates of Changes - Almon Lag Results

2 | w—

Countr Po P1 P2 P3 Zp R D-w
(4.98) (-1.05) (-1.81) (-1.95) (-1.81)

Turkey 7.29 .05 -.11 -.22 -.27 .82 2.89
(8.69) (1.31) (-3.54) (-4.90) (-3.54)

Korea 4,11 .13 .09 .00 .22 .22‘ 1.14
(2.70) (1.84) (2.20) (.07) (2.20)

Mexico 6.03 .51 .07 -.40 .19 42 2.85
(2.60) (2.61) (.45) (-2.16) (.45)

Yugoslavia 12.38 -1.13 -.16 .89 ~-.41 .40 2,72
(1.61) (-2.22) (-.37) = (1.82) (-.37)

Colombia 4,35 -.05 .00 .05 -.01 -.13 2.81
(2.28) (-.60) (-.26) (.45) (-.26)

Spain 14.48 -.10 -.45 -.57 -1.12 .72 2.68
(6.59) (-.66) (-3.76) (-3.61) (-3.76)

India 9.04 -.14 -.17 =12 -.42 .12 2.12
(7.64) (-1.60) (-1.87) (-.78) (-1.87)

Philippines 6.46 -.60 -.18 .34 -.44 -.04 2.09
(3.88) (-1.17) (-1.08) (.85) (-1.08)

Taiwan 11.28 -.16 -.14 -.05 -.36 .51 1.81
(13.86) (-2.18) (-3.10) (-.65) (-3.10)

Argentina 4.20 -.06 -.01 .05 -.02 -.01 2.42
(1.40) (-1.26) (-.26) (.97) (-.26)

Brazil 7.57 -.03 -.02 -.00 -.05 -.07 2.93
(3.41) (-.57) (-1.06) (-.02) (-1.06)

Thailand 8.03 ~-.84 -.41 .23 -1.02 .49 1.10

(7.28) (-2.93) (-2.22) (1.08) (-2.22)

Note: T statistics are shown below intercepts, coefficients and sum of
coefficients, enclosed by parentheses. R“ is the per cent of
variation in the dependent variable which is explained by varia-
tion in the independent variable. D-W is the Durbin-Watson
statistic.
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