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Recently, several studies have emphasized the role of money
holdings in economic development and growth. [e.g., Mckinnon
(1973)]. According to these studies, money holdings can be com-
plementary to, rather than, as conventionally believed, substitute
for, physical capital. Two views are notable in this line: First, real
money itself should be considered as a factor in the production
function because the monetized society achieves a higher level
of output than the barter society where only physical capital and
labor are used in production.! Second, money holdings in some
economies, especially in less developed countries (LDCs hereafter)
not only facilitate transactions but also play the role of capital ac-
cumulation, That is, in LDCs where the financial market is not well-
organized, investment depends mainly upon individuals’ self-finance
which is realized by their money holdings.2 Thus, individuals’
savings in the form of money can be treated as, at least in part,
the supply of physical capital. These two theories provide the
crucial theoretical foundation for the argument that monetary policy
plays an important role in economic growth.

The first nexus between the money supply and savings is the
price level. If the velocity and output remain unchanged, an increase
in the supply of money will directly push prices up. This inflation
“induced from the monetary expansion, has two positive effects and
one negative effect on ex ante savings. First, it may cause the newly
created money to be channelled mainly to the corporate sector. This

is because the initial use of the newly created money in an inflationary

*The author is assistant professor of economics, Clark University, Worcester, Massachu-
setts 01610 USA. ;

1 For example, see Levhari and Patinkin {1968).

2 By this we mean that we assume money holdings are convertible to real physical
capital. The recent study by McKinnon (1973) argues that money holdings can be com-
plementary to physical capital in underdeveloped countries. This possibility will be dis-
cussed more later.
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period will in most cases be to finance business investment (forced-
savings effect)®. Second, when inflation is induced by money ex-
pansion, the new money supply is a kind of tax that government im-
poses on everybody in the society (fax effect). Both the forced-
savings and tax effect are positive to savings because the savings
ratio of the corporate or the government sector has been observed
to be greater than that of the personal sector.! Inflation may have
adverse effect on savings.. That is, when it is excessive, individuals
will economize on money holdings, viewing inflation as a heavy
tax on money (excessive inflation effect). This decrease in voluntary
savings in the form of money may be greater than the sum of the
first two positive effects of inflation on savings.

In this paper, we treat money as a producer’s good and we
derive the ex ante overall savings ratio (ie., conventional physicail
savings plus money holdings divided by national income), using
Patinkin-Levhari’s money-growth model (1968). We view that savings
play the dominant role for capital formation and ex ante overall
savings are the indicator of the potential capital availability. We
thus attempt to relate the expansion of “productive money” to the
overall savings ratio, assuming the latter is our objective variable
. to be maximized. Finally, we investigate the “optimum” monetary
expansion in three groups of countries; high income countries, mid-
dle income countries, and low income countries.

Money as a Producers’ Good

Using Patinkin-Levhari's Model (1968), total real income (?)
including real balances as a producers’ good is: '

o ),

=Ye [&y Lo (%)']Jr(%{)! (1)

where Y: is physical income produced by using capital, labor, and
real balances as production factors during the period, (M/P): is
real balances, and (M/P): (u—=) is the increment in real money
generated by changes in the price level. # and =z are the rate
of change in money stock and the price level, respectively. Thus,
equation (1) implies that the imputed services of money holdings

are implicitly included in the production function and the changes

3 See Wonnacott, P., Macroeconomics, P. 304,
4 For example, see Houthakker (1963}, Pazes (1953), Singer (1958), Rao {18953},
Williamson (196B).
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in the real value of cash balances are reflected in disposable income.
Individaals want to maximize utility for all points in time, and
the aggregate utility function is U=U({C) where C denotes “phy-
sical” consumption, Capital formation in this period is, without time
subscripts;

dk
that is, physical capital formation per'timé period is equal to phy-
sical income minus physical consumption. We assume here that
consumption is a function of “total” real income, as we can write

C=(1-s5) ¥
=(1-9 [Y& L B+ Fu-n] (3)

where s represents the overall savings ratio. From (2) and (3),
we get

_zf_zy [s-— (1—3) & (,u—rf)] . (4)

where b is the ratio of real-balance holdings to output: i.e.,
b=(M/P)/Y '

The right-hand side of equation (4) represents the physical (ie.,
conventional) savings in the GNP accounts. Let ¢ denote the phy-
sical savings ratio, that is,

o=s—(1—5) b (p—x) (3}

From (5) we can derive the overall savings ratio:

_o+b(p—mn)
Tl E(p—m (6)

This overall savings ratio is our major interest and concemn. If
money’s service is one of the production factors as well as a part
of disposable income, then overall capital accumulation, and thereby
economic growth, will be explained better by s. Note that, in the
normal case where the monetary expansion rate is greater than the
inflation rate, the overall savings ratio is greater than the physical
savings ratio. This is intuitively ovbious from equation (6). In the
stationary and stable economy # will be ‘equal to z and there is
no difference between s and ¢ .

Let us now investigate the determinants of the overall savings
ratio, s. A change in s must be attributed to changes in ¢ and the
other variables, ie., b, x,z. While ¢ depends mainly upon structural

changes, for example, income redistribution, other variables (ie.
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b.p,z) are affected mainly- By changes in monetary conditions,
Since s depends upon changes in both of these factors as shown by
(6}, we can specify it as follows:

s=s (o,b,p7 ) (7)
7=0 (y,mn) or 0 =0 (yx)d (8)
b=b (i) _ (9)

where i denotes the nominal rate of interests and » represents
per capita real income, and

_dy 1
i

Equation (7), (8), and (9) form a simultaneous structure among
the dependent variables s, ¢, and b. However, this simultaneous
system can be simplified when we specify the relationship between
s'and 7 . As mentioned earlier, overall savings during the inflationary
period may be either a positive or a negative function of 7 , depend-
ing upon the balance” of three forces: forced-savings effects, tax
effect, and excessive inflation effect. We have started “with the
hypothesis that the overall savings ratio is positively related to =
when it is mild, but negatively related to it when it is excessive
and unexpected. From this relatlonshlp we can formulate a quadratic
function of s with respect to =. That is,

=S(ﬂ,32) , (IO)
Alternatively, equation (10) can be rewritten as
55 [(#-g), (ﬂ—g)z} _ (11)

because we may assume that the expected rate of price change
is positively related to the difference between ¢ and g ¢ Likewise,
equations (8) and (9) can be rewritten as

0=6(y,g 1) or 0=0 () (12)
Equation’ (9) is modified assuming that i =r+=as
b=b (1, =z, y) (13)

From equations (11), (12), and (13), we derive?
§=s (ry@mp?)
or in terms of its linear approximation, we may write .

5 Based upon the life-cycle hypotheses of saving we may use the first one. But the
absolute income hypotheses will ‘give us the other physical savings function. Both are
estimated in table 1 below.

6 For this argument see Hadjimichalakis {1971).

7 We dropped g term in estimation becawse most of the variation was captured
by g itself in our later regressions.



PRODUCTIVE MONEY 1

§ = fotfBir+ Boyt-Bag-t B+ Bspte (14)

Data and Results

Data on y, g, p were obtained from International Financial
Statistics (International Monetary Fund) over the period 1960-1970
in 53 countries. Money is defined as M,, that is, currency outside
banks plus demand deposits. Data for r are not directly available,
$0, as its proxy, we used the long-term government bond yield (rs)
minus the weighted average of current = and three lag values of
7, that is,

?t:T.stf(O. 17“+U'27!—1+0- 37“,2—}'0. 47{1_3), (15)

assuming that there exists an increasing impact of price changes on
the money interest rate as maturity lengthens.® The data on the de-
pendent variable s in equation (14) was computed by using the
formula in (6) above.

For the regression of equation (14) we averaged the 1l-year
time-series values for each country for each variable. We ran the
regression for four different groups of countries® — all countries
{(n=>53), low income countries (y=$200, n=17), middle income
countries {$200-<y=-$800, n=19) and high income comntries (y=>$800,
n=17). Countries in each group are listed in Table 1. We also ran
the model for three different combinations of independent variables.
That is, in the first run we include all independent variables in equa-
tion (14), we excluded g in the second, and we excluded y in the
third. By doing this, we could also check the differences between
the life-cycle hypothesis and the absolute income hypothesis of
the savings function, :

Table 2 summarizes the estimation results of various ¢ases men-
tioned above, Coefficients of #* are significant when we use all
countries (n=33) regardless of y or g. We also have found strong
quadratic relationships between s and p for the high income coun-
tries (n=17) and low income countries (n=17). In the case of
middle income countries the - quadratic relationship is somewhat

vague (R?=.22) , although the signs of the coefficient for p* are
consistent with the others. For low income countries, all three equa-

8§ For empirical examples, see Gibson (1970),

9 The Goldfeld-Quandt coefficient between high income and middle income coun-
tries was 4.45. The coefficients between high and low group and between low and mid-
dle group are 5.72 and 4.69, respectively.
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Table 1

Three Groups of Countries Based on Average of
1960-70 per Capita Income

I Low Income Countries (y="$200)

Bolivia Kenya Sudan
Ceylon Morccco Thailand
Ecuador Nigeria U.AR.
Ghana * Pakistan Taiwan
Indonesiz Paraguay Honduras
Tran Sierra Leone

II. Middle Income ountries ($800<v<-$800)

Costa Rica Ireland Philippines
Cyprus Jamaica Portugal
Dominican Rep. Malaysia Spain
I} Salvador Malta Trinidad & Tob.
Guatemala Mexico Turkey
Guyana Nicaragua Venezuela.

S. Africa

ITI. High Income ountries (Y>=$800)

Australia France Norway
Austria W. Germany Sweden

Belgium Iceland Switzerland
Canada Israel UK.
Denmark Ttaly Us.
Finland Netherlands

tions are very highly significant, and for high income countries the
estimation with all variables included gives us 70% of R? and high
t-values.!0

Two empirical findings are notable. First, inflationary monetary
policy can be conducive to an increase in the savings ratio, but its
effect diminishes and even becomes negative beyond a certain point
as the rate of money expansion develops. Second, the rate of money
expansion associated with the maximum overall savings ratio tends

10 The major reason for insignificant statistical results for the middle incame coun-
tries seems that many countries in this group have had 2 considerably long period of
prive regulations and controls. The mean inflation rate of middle income countries is only
0.020 over the 1I-year period of time, while the same in the low and high income group
are 0.097 and 0.038, respectively. Some of the extreme cases of the regulated inflation
rate are: Venezuela {0.008), Guatemala {0.002}, El Saivador (0.003), and Cyprus (0.009).
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to decrease as an economy grows. From the estimated quadratic
function, we confirmed this rate that maximizes s as follows:
All couniries:

s _ _
7 =3.1802 - 31.722 p =0

A =0,1005
Low income countries:
j—; =2.8828 — 12.8170 # =0
# =(.1124

Middle income countries:

= 5740-6.35864 = 0

e
# = 0.0904
High income countries:
25
oz = 39605511960 = 0O
#= 0.0774

It is also notable that the maximum level of s gets higher as an
economy grows. Using the mean values of r, y, and g, the maximum
savings ratios are (.094, 0.156, and 0.288 in low income, middle in-
come, and high income countries, respectively.

Implications

Highlighting the 8-/ relationships as found above, we can draw
three parabolas as shown in Figure I. We need some explanation
as to why the function shifts this way as an economy changes in
terms of per capita income. That is, as an economy grows, & for the
maximum s falls, and the maximum s itself grows. The first can
be interpreted as monetary effects, that is, money in less develop-
ed countries can be interpreted as a complementary asset to physi-
cal assets over a considerable range of s and a significant part of
capital formation actually depends upon individuals’ money hold-
ings.!' In developed countries the role of money in savings is also
significant, but money supply associated with the maximum sav-
ings ratic need not be so large as in underdeveloped countries
because there are sophisticated and well-organized financial markets
through which the major part of savings is absorbed and then

11 McKinnon (1973) called this role of money “conduit” for growth; that is, am
increase in money holdings will be embodied into the physical capital formation as an in-
dividual converts his money holdings 1o the fund for purchasing machines and equipments

to be used for production.
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Figure I
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easily channeled to .investment. The second aspect of monetary
effects may be that the mobility of resources in developed countries
is s0 high and thereby, sensitive to the inflation rate that only a small
change in money supply is much more effective on the overall
savings ratio in developed countries than in underdeveloped countries.

The second fact that the maximum savings ratio increases ag
an economy grows can be considered as income effects. The first
equation (ie, for all countries} in Table 1 shows a strong statistical
positive relationship between income and the overall savings ratio.
Considering y=3$131.25 in average in underdeveloped countries and
y = $1506.10 in developed countries, it is not serprising to see that
the level of the overall savings ratio for the latter is much higher as
shown in Figure L :

Our findings are very close to those in some earlier studies
le.g., Harberger (1964), Johnson (1966)] in that the optimum rate of
growth of the money supply in underdeveloped countries is between
9 and 11% and in developed countries 6-8% when “tolerable”
price stability is defined as 4 - 6% of inflation a year in underdeveloped
countries and 1-2% in developed countries. While their studies are
based upon their stabilization assumption, ours is computed by
using the estimated overall savings function and the given levels of
r, y and g The overail savings ratio here is the parameter indi-
cating the capital availability, so it is crucial to relate economic policy
to its desirable level. If we consider money as not merely an asset
or a medium of exchange but also a conducive factor to produc-
tion as we postulated, we should maximize the overall savings ratio
rather than the physical savings ratio to achieve the highest rate

of economic growth.

Conclusion

An increase in the rate of growth of the money supply is ap-
parently condutive to an increase in the overall savings ratio, but
its effect is limited by offsetting forces when inflation is excessive
and it is induced by an excessive money supply. A quadratic form
reasonably fits this relationship when we use the international cross-
section data. The empirical evidence shows that this function tends
to shift upward to the left as the economy grows. The maximum
overall savings ratio is achieved with a rate of growth of g at
11-12% in underdeveloped countries, whereas it is associated with
6 -8% rate of growth of 2 in developed countries. There may be

12 Thirlwall (1973) presented that the overall saviigs ratio is maximized when
inflation is 7-8% using 68 countries. A study by The Bank of Korea {1974) shows that
the optimal level of ¥ in Korea is 10% when y=5% and the associated overall savings
ratio is 15%, using Korea's 1954-1973 time-series data.
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two factors which explain this. The first is monetary effects. That is,
the advanced financial system in developed areas provide various
alternative means to save and the high resource mobility in develop-
ed countries makes the overall savings ratio sensitive to money ex-
pansionary or inflationary policy. The second is income effects.
The very strong positive relationship between the overall savings
ratio and income gives us the left higher savings function.

Whether monetary saving is always productive still remains
‘to be proved. The limitation to the conduciveness of money growth
to economic growth suggests adopting a relatively more coriser-
vative monetary policy than many underdeveloped countries have
already passed through, thus avoiding severe inflation,
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