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Abstract: The Quantity Theory of Money claims to provide one of
the few long-run guides to economic policy by providing specific
numbers to characterise the correlation between money growth
and inflation. Acceptance of the Quantity Theory has been greatly
helped by the claim, propounded most effectively by Robert Lucas,
that the evidence for the central claims of the Quantity Theory can
be corroborated by ‘a theoretical’ examination of the data. We re-
examine this empirical claim in two ways. First, we show how, for
both theoretical and statistical reasons, the facts accepted by Lucas
lack the force he attributes to them. Secondly, we then examine the
data from 102 countries in three parts: first as an aggregate, then
again across five regions, and finally in a sample of specific countries.
There is a positive relationship between money supply growth and
inflation, but the correlation is not the proportional one predicted
by the Quantity Theory - either for the full sample or any of the sub-
samples. These results are inconsistent with the primary empirical
claims made for the general applicability of the Quantity Theory.
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Inflation as primarily a monetary phenomenon has long been a hallmark of the
Quantity Theory of Money (QTM). The QTM starts with the innocuous identity
PY = MV. Upon adding the usual Quantity Theory assumption that the velocity
of money, V, can be taken to be constant, this can be algebraically manipulated

to PA =MA - gh
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Where the » indicates the rate of change of a variable, and the rate of growth
of Y is indicated by g.!' It is notable that a very simple framework has led to the
remarkably strong prediction that the inflation rate PA is the simple difference
between the rate of growth of the money supply, M?, and the growth rate of real
output, g/. Referring to the general framework, Lucas (1980, p. 1005) states that
these propositions “possess a combination of theoretical coherence and empirical
verification shared by no other propositions in monetary economics”>.

It has been claimed that this equation is dramatically confirmed by the data us-
ing only elementary statistical procedures, and therefore constitutes one of the
basic facts that Macroeconomics should focus upon. According to Lucas (1980,
p. 1005) “Readers may find the results of interest as additional confirmation of
the quantity theory, as an example of one way in which the quantity-theoretic
relationships can be uncovered via a theoretical method from time-series which
are subject to a variety of other forces, or as a measure of the extent to which the
inflation and interest rate experience of the post-war period can be understood
in terms of purely classical, monetary forces”.

Friedman (1973) preceded Lucas (1980) in emphasising the importance of the
regularities of monetary facts in guiding one to theory, but Friedman’s partial
equilibrium formulations are not adopted by Lucas’. Both Friedman and Lucas
stress the relative independence of the ‘facts’ from any country-specific factor or
policy. Friedman claimed: “T have studied the data not only for the United States
but also for Israel, for Japan, for India, and for a number of other countries. Some
of our students have studied it for Canada and for several South American coun-
tries.....”. In a subject that is frighteningly short of constants, the proportional-
ity of P and M seemed to provide an anchor in the storms of macroeconomic
turbulence®.

! This convenient notation is adapted from Cline (2015) who also examines the QTM for the U.S.
data.

2 However, Smith (1988) pointed out that besides the theoretical coherence, Lucas (1980) does not
mention what this empirical verification comprises of. Smith maintains that “Lucas’ proposi-
tions have been so firmly held by economists that they are often built into (rather than derived
from) economic models (p. 18). If these theoretical claims lack empirical confirmation, then
they cannot be the principal findings that economists have to explain and are not of significant
interest to monetary economists or policy makers (Smith, 1988).

* Thus, Friedman (1970) readily concedes that Money influences Income first, for five years, or
even ten years, but Lucas minimises any such impact. In Lucas (1985) there is a footnote re-
flecting on the difference between Friedman’s Monetary sector focus and Lucas’s desire to find
general equilibrium foundations.

* For an early clear and balanced account of Monetarism, see Money and the Economy: A Mon-
etarist View, Poole (1978).
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The central point of importance is the empirical regularity and universality of the
QTM.* If this is established to everyone’s satisfaction then economists have a well
posed problem: find an explanation for the proportionality of P and M, which we
will refer to often hereafter, as “PAMA” for brevity. Supporters of the QTM have
said that the only plausible explanation for the correlations lies in believing that
it is increases in M that have caused the increases in P. There are two questions
that arise:

1. Arethe ‘facts’ plain facts, or are they contaminated with statistical artifact?

2. Are their alternative ways to present the ‘facts’?

Of course, the interpretation of the second question follows largely upon those
facts established by the first question. We are hardly the first to raise these ques-
tions. To take only a recent incisive examination, Cline (2015) provided the some-
what remarkable finding that the U.S. economy has not experienced monetar-
ist inflation since at least the mid-1980s, perhaps the contrary. Cline (2015, p.2)
indicates: “In 1985-2013 there was a negative relationship between inflation and
average excess money growth. The quantity theory of money broke down as an
explanation of inflation”. Moosa, Al-Saad & Khatatbeh (2024) note that histori-
cally, prices increased in line with the growth of the money supply. However,
a divergence between monetary inflation and price inflation started to emerge
quickly. This discrepancy contradicts the quantity theory of money, which states
that inflation occurs when there is an excess of money relative to goods available
in the economy.

Let us remember that the opponents of QTM do not deny that inflation can be
caused simply by printing and distributing money to the public. What the oppo-
nents do say is that there are many other potential factors involved, and in coun-
try specific instances these ‘other factors can overrule the importance of money.
It so happens that many alternative explanations of inflation have been offered-
--cost-push, structural, state balance sheet, etc.; there are also queries that can
be raised about the monetary mechanism, such as whether deposits create loans
or vice versa, whether money is endogenous or exogenous, and so on. None of
these issues concern us directly here. It is not so much the truth of QTM which
concerns us ere, as the statistical evidence which appears to both inspire and cor-

* In his study, Goodfriend (2007) provided a popular account of the apparent universality of the
principles of modern monetary economics.
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roborate QTM. Our goal is to explore as simply as possible the global nature of
the connectedness between M, P and Y°.

As Lucas has been one of the most forceful proponents of the view that econo-
mists must take seriously the fundamental importance of the factual correlation
of M and P, making it the theme of his Nobel memorial lecture, it will be conveni-
ent to refer primarily to him in what follows.

The facts Lucas wishes to emphasise are:

1. PAMA - Proportionality of Price changes and Money supply changes,

2. Universality, that this Proportionality is a feature of all market-based
economies.

Let us see what is implied for the data by these two propositions.

Since PA= MA- g/ | for a wide span of countries and time periods two corollaries
follow:

1. If we regress the appropriate data on PA=a + f MA- yg/ , this will provide
a=0, =1, y=07

2. Since a, B, and y are equal for all countries. If we even sample at random
from the countries®, the relationship should still hold. In particular, it
should hold for regions, and for individual countries.

However, there is an empirical caveat in looking at the statistical tests of these
propositions. In 1980, Lucas was quite definite that QTM is not a short-run prop-
osition, but he does not indicate if there is a preferred way to get to the long-run
values sought by QTM. The use of Vogel’s (1974) results by Lucas suggests that
two periods may suffice. But by 1986 Lucas was quite emphatic on the need for
tests using averaged data “Without such averaging, the quantity theory...does not
provide a serviceable account of co-movements in money and inflation” (Lucas,
1986, p. S405). The data of McCandless and Weber (1995), used by Lucas for his
Nobel lecture, are averages. While there is a plausible economic rationale for av-
erages—they are meant to represent the unobservable, but desired, long-run val-

While this barebones method is also claimed by Lucas, there are alternatives to Fourier series
when one wishes to be simple. Whiteman (1984) questioned Lucas on very different grounds.
Our attempt is more like the recent paper of Cassidy, Tower, and Wang, (2016) on Manufactur-
ing Fetishism.

For Friedman, y=1. This is an important difference between Friedman and Lucas.

Actually, for any random subsample.
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ues--, what is the statistical effect of such averaging? Statistically, with averaged
data, as the number of years per average increases, the coefficient values improve
automatically. This improvement may be due to the strength of the long-run ef-
fects, but we need to examine whether the use of moving averages is not somehow
influencing the consistency of the empirical result. QTM says the averaged data
reflect an approach to equilibrium---but are other explanations possible?

The empirical basis for QTM is Vogel (1974), followed by Lucas (1980) and then
McCandless and Weber (1995). We begin by stating three reasons why the empir-
ical evidence presented so far needs re-examination---1. there is an inappropriate
extension of equilibrium theory, 2. the full implications of a=0, p=1, y=0 not
drawn out by QTM advocates, and 3 the use of moving averages is questionable.
We then rework the data without using moving averages. The formulation given
above has been the workhorse of the Monetarist argument, hence re-examining
it is our primary focus---some recent modifications which use interest rates are
discussed in the conclusion.

A guide to our procedure is as follows: First, we examine the relationship of PA
to MA and g/ for 102 countries for the period 1982-2014. This provides moderate
but not substantial support for PAMA. Secondly, we divide the data into subsam-
ples by region and estimate the same relationship for each region separately. Now
PAMA becomes hard to find. Finally, since policymakers are worried only about
their own economies, we ask whether PAMA is also a reliable ‘fact’ when we con-
sider individual countries.

The remainder of this paper is structured as follows: Section 2 questions the evi-
dential basis of QTM as posed by Lucas (1980). Section 3 deals with the data and
methodology used in our reworked empirics. Section 4 presents the empirical
results and discussion. Section 5 concludes the paper.

2. Examining the existing evidence

What is the evidential basis of the claim by Lucas? In 1980, Lucas used a study
of Vogel (1974) and in 1996 he referred to the study of McCandless and Weber
(1995). Using data on inflation from 16 Latin American countries (1950-1969),
Vogel runs a pooled regression with the growth rates of current money supply
and money supply lagged one year as explanatory variables. The coefficients of
both money growth variables are highly significant and, if added together, sum
close to one. This suggests that an increase in the money supply causes a propor-
tionate increase in the inflation rate within two years, with the greater part of
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this increase taking place within the first year. In using Vogel, Lucas (1980) plots
the data from Vogel on a graph, and on drawing a line with a 45-degree slope
through the mean of Vogel’s data finds that it fits the data remarkably well us-
ing an eyeball test’. Lucas appears to have added the coefficients of both years to
present his graph but fails to note that Vogel’s use of such a sum is not based on
the theory Vogel presents'’. Now, this is awkward. Vogel explicitly uses the QTM
as an equilibrium theory and states the equilibrium theory M = CPY, M = M|
= M=CPY or MV=PY.

For his empirical test Vogel’s data has to refer to a time period during which
equilibrium is attained; from his text, it appears that this data is annual. In in-
terpreting his results, Vogel adds the coeflicients of this year and the last. How
is it legitimate to refer to data from beyond the equilibrium period to support
an equilibrium theory? If the theory is meant to refer to two periods, then the
regressions have to be reformulated accordingly and the influence of next year’s
money supply etc., has to be somehow accounted for.

Using quarterly U.S. time-series data (1953-1977) and moving averages of the
relevant variables, Lucas (1980) himself empirically illustrates the two domi-
nant implications of the QTM: “that a given change in the rate change in the
quantity of money induces (i) an equal change in the rate of price inflation; and
(ii) an equal change in nominal rates of interest” (p. 1005). Apart from referring
to steady states of growth models, consequences of changes in money supply as
changes in units; and the need to use general equilibrium thinking, there is little
explicit theorising" in Lucas'®. Lucas considers Vogel (1974) to provide a particu-
larly ‘clean’ example but since Vogel explicitly uses the Money Demand approach
of Friedman it is clear that Lucas is somewhat eclectic in his consistency".

° Lucas does not explain his procedure in any detail beyond referring to a ‘free parameter’, and
this is our interpretation of what he did.

10 Lucas does not indicate if there is some alternate theory supporting his procedure.
" Admittedly, these concepts conceal much theory, but no explicit modelling is involved.

12 Lucas sometimes speaks as though the theory has been proven, and what needs doing is finding
better ways to make the truth apparent---see the last Para of section 1 in Lucas (1980). Hence his
claim that the Fourier series filters he uses will be tested by ‘the quality of the pictures it yields
(Lucas, 1980, p. 1008). By pictures Lucas means nothing more exotic than ordinary graphs.
Graphs and Tables are also prominent in Teles and Uhlig (2013).

3 Lucas also refers to empirical work by Schwartz but provides no references. Since Friedman and
Schwartz worked closely, this does not clarify the methodological point about partial versus
general equilibrium, or the use of multi-year averages versus annual data.
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In 1996, instead of Vogel, Lucas uses, to the same effect, the McCandless and
Weber (1995) finding that the growth rates of the money supply and price level
are very closely correlated'. In “Some Monetary Facts”, McCandless and Weber
(1995) use geometric averages of data over the period 1960-1990, covering a to-
tal of 110 countries and two subsamples with 21 OECD countries and 14 Latin
American countries'”. They examine the correlation coefficient for money supply
growth and inflation and note that “There is a high (almost unity) correlation be-
tween the rate of growth of the money supply and the rate of inflation. This holds
across three definitions of money and across the full sample of countries and two
subsamples” (p.2).'°

The first point to be raised about all such QTM evidence is the importance of the
intercept in any regression of P on M. Let us remember that a=0 is one of the pre-
dictions of QTM. If the intercept is positive, then we can conclude that inflation is
possible without any changes in the money supply; if the intercept is negative, we
reach the conclusion that inflation results only when the money supply increases
beyond a certain level. Both conclusions belie the strict implications of QTM and
deny the rule-like character of QTM policy. It is, therefore, surprising to find
Vogel, Lucas as well as McCandless and Weber presenting, without comment,
diagrams of MAPA with positive intercepts (Figure 1 and Figure 2)".

4 McCandless and Weber (1995) do not clarify whether they are using simple correlation coef-
ficients or the coefficients of a regression, but this probably does not matter.

15> 'We tried to obtain details of their data, without success.

16 The factual basis of QTM, and of Monetarism, is so important that it has aroused considerable
interest earlier. Smith (1988) thinks that American colonial data provide much evidence against
the QTM. Grauwe and Polan (2005) find, for a sample of 160 countries, a close positive correla-
tion between long-run inflation and the growth rate of money supply during 1969-1999 but the
correlation is not proportional or unitary. Omer and Saqib (2009) observe that the estimated
coefficient for the growth rate in money supply is far below 1 and thus it does not support MAPA.
Teles and Uhlig (2013) examine whether the QTM is still alive for 20 OECD countries during
1970-2005. The data is divided into two subsamples with the data break in 1990. Empirical
results suggest that the sample after 1990 indicates significantly less inflation variability, wors-
ening the fit of a one-for-one correlation between money growth and inflation, and generates a
reasonably low elasticity of money demand.

<]

Although phrased differently, Teles and Uhlig (2013) also make this point in their Figure 2.
Recent attempts to revive the QTM by introducing an interest rate to modify the growth of real
money may produce better fits but they miss the central impact of facts predicted with minimal
theory because the results are embedded in some growth model, hence limiting applicability to
advanced economies, and take interest elasticity formulations of the demand for money which
ignore the fundamental critique of such formulations made by Sprenkle.(1969)
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Figure 1: Lucas (1980: 1006). Lucas’s data Figure 2: McCandless and Weber (1995: 5)
taken from Vogel (1974)
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There is also a statistical point which arises when dealing with data that is possi-
bly from distinct populations. Suppose we have data from 2 regions, A and B, and
with 5 and 6 observations respectively. We estimate regressions y; = a + " x;
for each region. Suppose the 8" is equal in both regions and we now estimated a
pooled regression;
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Buty" =y, and if we run the pooled dataap = Y~ — "X~ = 5a, + 6ay

If @, and @ are of opposite signs, then ap will clearly tend to zero.

18 The y; above are from two separate regional regressions and so are distinct from the y; of the
pooled regression.
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It follows that, in using panels, the probative value of the zero intercept cannot
be accepted if there is a reasonable chance that the sum of the intercepts across
the partitions can sum to zero. In our data, this does happen; it is evident from
Table 5, columns 4 and 6, using up to six year moving averages data, that some
intercepts are negative, while some are in positive and statistically significant.

If we next focus only on the slope of the MAPA line, then it has to be admitted
that the slopes of lines drawn with moving averages do look very much like 45°.
Supporters of QTM claim that this is because the averaged data represent the un-
observable but desired long-equilibrium values that QTM seeks. But is long-run
equilibrium the only reason for moving averages to cause improvements in the
empirical fit? Let us consider the formation of a say 3 year moving averages. We
start with years 1, 2, 3 to get our first observation on the year moving averages.
Let us assume that QTM holds for j3.

P1=(X1+,8M1+81

P2=a2+BM2+82

X a L&
sz( ‘)+M—+ “=ay + Mp +eg

If we now regress a sequence of P, on M;, all formed as above, then.

1. (X @;) = a~, may go to zero because of opposing ; signs.

2. 'There can be correlations between the terms in each &;, causing the re-
gression variance to be smaller than it should and thereby making it more
likely to produce statistically significant 8.

3. While the two points above are statistical questions, there is also an eco-
nomic objection to such averages. It is that M may be dependent on P, so
that price changes cause changes in the money supply. A preliminary in-
dication lies in performing causality tests. In Table 13, we see that the op-
posite hypotheses ‘M causes P’ and ‘P causes M’ are each supported by the
data. Furthermore, if we regress M on P, we do get statistically significant
coefficients, albeit with lesser force than in regressions of P on M. In view
of this bi-causal relation, the interpretation of regressions using moving
averages is unclear.

¥ The opposite error is also possible of course.
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The drawback of the moving average approach is that it does not respond to
changes that arise for a reason, for example cycles and seasonal effects. So, factors
that produce such changes are usually overlooked while taking moving averages.
The moving average approach is basically a “mechanical” method, which repro-
duces original data in another shape. Svensson (2012), among others, objected to
long-run correlations, which need the use of moving averages, on the grounds
of policy irrelevance; from a different viewpoint, McCallum and Nelson (2010)
object to averaging of time series as unnecessary, and prefer to use non-averaged
time series data with explicit lags. In our case, regressions for the 102 countries
using either one or two lags of Money supply as the explanatory variable did
much worse and will not be considered further. If we consider current M and add
two lagged values of M in the same regression, we get a peculiar result; there is a
slight improvement in the cumulative impact of M with one lag, but the second
lag is significant and of the opposite sign [See Table 4, column 2]. In short, the use
of lagged values does little to improve the case for QTM and we continue with
the use of M.

3. Data and Empirical Methodology
3.1. Data

This study is based on annual data over the period of 1982-2014 for a group of
102 countries across the world. Our variables are inflation, money supply, and
real GDP. Inflation (consumer prices (annual %)) as measured by the Consumer
Price Index (CPI), and the data have been obtained from the World Development
Indicators (2018) and International Monetary Fund (IMF) databases. Money and
quasi money growth (annual %) which is the aggregate of currency outside banks,
demand deposits other than those of the central government, and the time, sav-
ings, and foreign currency deposits of resident sectors other than the central gov-
ernment. This definition is normally called money supply (M.); this definition is
parallel to lines 34 and 35 in the International Financial Statistics (IFS). Similarly,
the growth of real GDP is used where the current GDP (USD) has been divided
by the CPI appropriately. A brief summary of the descriptive statistics and cor-
relation matric are given in Table 1. It is evident from Table 1 that the relationship
between the growth of money supply and the inflation rate is positive, whereas
that between the growth rate of real GDP and inflation is negative.
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McCandless and Weber (1995) sought an empirical regularity based on the most
recent and comprehensive data available and we try to follow them in this regard.
Due to the non-availability of balanced data for all the countries, our study con-
sists of a total of 102 countries. Its five subsamples include 36 African countries,
18 Asian countries, 6 Persian Gulf countries, 17 OECD countries and 25 Latin
America and Caribbean Countries (LAC) (See list of countries used in Appendix
Table A1). We use more recent and longer period panel data for the group regres-
sions, and time series for the individual countries over a 33-year period ranging
from 1982 to 2014.

Our central aim is to empirically verify the relationship between the growth rate
of the money supply and inflation using contemporaneous panel and time series
data as well as some moving averages. For this purpose, the following regression
equation(s) are to be estimated, which can symbolically be written as follows;

Py = a; + BMie +vYie + py (1)
Py =a;+ M +vyYe +vie +wy ()

Where, P represents inflation, consumer prices (annual %), M is annual growth
rate in money supply, and Y is the growth rate of real GDP (output). In Equa-
tions (1 and 2) ff and y are the coefficients; i and ¢ denote the i country and the
t™ time period, respectively, and y, is error term. The term a in Equation (1) in-
dicates the constant parameter that varies across countries, but not over time; it
controls for country-specific differences. The error terms (u,) are supposed to be
independent, with mean zero and constant variance (¢,°) for all included coun-
tries and through the time periods. Similarly in Equation (2), the vit term is the
country-specific random-effects that take the variation across countries. It is sup-
posed to be random and are not correlated with the independent variables built-
in in the model; w term is the country-specific error.
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Table 1: Descriptive statistics and correlation matrix (102 countries)

Statistics/Variables P M Y
Mean 304232 333019 -0.3502
Median 5.38454 13.0366 04469
Maximum 13109.50 12513.14 2226.899
Minimum -14.9360 -724949 -99.6137
Std. Dev. 380.5916 321.3306 61.8457
P 1.0000
M 0.6369 1.0000
Y -0.0650 -0.07213 1.0000
Observations 3366 3366 3366

Source: Authors’ computation

4.Results and Discussion

As McCandless and Weber (1995) refer to correlation coefficients, we first use
non-averaged annual data to calculate the correlation coefficient between mon-
ey growth and inflation for the full sample of 102 countries as well as for five
subsamples using Excel. Repeating the point made at the end of section 2, the
wider prevalence of economic rationality, as well as the electronic dissemination
of data both suggests a short time lag between M and P, while contemporaneous
data also have the most policy relevance. The results are given in Table 2, which
suggests weak correlation between the money growth and inflation. Figure 3-13
shows the trend of correlation between money supply and inflation. To explore
further, we employ panel regression.

Table 2: Correlation coefficient for money supply growth and inflation

Sample Coefficient for M Observations

All 102 countries 0.6369 3366
Subsamples

6 Persian Gulf Countries 0.2883 198

18 Asian Countries 0.2924 594

36 African Countries 0.6291 1188

17 OECD Countries 0.7463 561

25 Latin America & Caribbean 0.6334 825

Source: Authors” own work
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Prior to the empirical analysis, it is mandatory to know the integrating properties
of the panel data. We use the widely used panel unit root tests of, for example,
Levin, Lin and Chu (2002) (LLC) and Im, Pesaran and Shin (2003) (IPS). Statisti-
cal analysis was done with EViews9. A summary of the panel unit root results
of IPS, and LLC tests are reported in Table 3; these indicate that inflation rate,
money supply growth and growth of real GDP are all stationary at level. There-
fore, we employ the traditional panel approach, which encompasses fixed-eftects
and random-effects models, to estimate MAPA. The Hausman test?® is applied
to choose between the use of a fixed-effects or random-effects estimator is to
be used in parameter estimation. The Hausman test suggests that we employ in
some cases the fixed-effects, while, in others, the random-effects model. The em-
pirical results are given in Table 4. Overall, our empirical results, the R?, adj. R?,
F-ratios, D-W values, are theoretically and statistically acceptable.

The regression on the full sample of 102 countries show results on growth rate
of the money supply and inflation found are positive and statistically significant
at the one percent level but the estimated coeflicient of money supply growth is
0.715, or well below the predicted value of one. Similarly, in the regional subsam-
ples--- 26 countries from LAC, 17 countries from OECD, 6 Persian Gulf coun-
tries, 18 Asian countries, 36 African countries--- the estimated coefficients of
money supply growth are 0.715, 0.534, 0.138, 0.056, 0.510, which are statistically
significant. However, all estimated coeflicients for M, in the full sample as well as
the five subsamples, are well below 1, the value predicted by QTM (See Table 4).

Table 3: Panel unit root tests results (102 countries)

Level
Item
Constant Constant + Trend
LLC IPS LLC IPS
p -13.7809 -15.6875 -12.9237 -14.1598
(0.0000) (0.0000) (0.0000) (0.0000)
M -16.2501 -19.0255 -15.9066 -16.9855
(0.0000) (0.0000) (0.0000) (0.0000)
v -16.3478 -19.9320 -15.3009 -17.7834
(0.0000) (0.0000) (0.0000) (0.0000)

Source: Authors' computation

20 Hausman (1978)
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Further regressions were used to examine more carefully the correlation between
money supply growth and inflation. When we estimate the model including one
and two periods lagged of money supply growth, lagged values of M do worse
(See Table 4). The R?, or proportion explained, is still only 40 per cent in the full
sample and never exceeds 60 per cent in any subsample, and all estimated coef-
ficient values are evidently less than 1. Therefore, empirically, this study does not
support the QTM prediction of PAMA. Regarding the relationship between the
growth of real GDP and inflation relationship, in the case of full sample of 102
countries, and subsample 25 LAC, the impact of growth of real GDP on infla-
tion rate are found to be negative but statistically insignificant (Table 4, column
1-4). However, the empirical results presented in Table 4 shows that the impact
of growth of real GDP on inflation are significantly negative at one percent level
of significance for other subsamples - 17 OECD, 6 Persian Gulf, 18 Asian, and
36 African countries. Table 4 with comments on coefficient of g/ plus scatter on
outliers affecting results, especially LAC.

We also used 2-6 years moving averages for the full sample of 102 countries and
five subsamples in order to see the difference between non-averaged data and
average data empirical results. The empirical results of moving averages are given
in Table 5, where the fixed-effects and random-effects model are used based on
the Hausman test. It is evident from Table 5 that as the numbers of years of mov-
ing averages increases from 2 toward 6, all estimated coeflicients of money supply
growth progressively increase. If there were no other questions about the use of
lagged values, the long-run equilibrium interpretation desired by QTM advocates
would be confirmed. Lucas (1996) “The central predictions of the quantity theory
are that, in the long run, money growth should be neutral in its effects on the
growth rate of production and should affect the inflation rate on a one-for-one
basis” [p.656]. But the difficulties in interpreting moving averages--- constants
can cancel, error terms can interact, and reverse causation cannot be ruled out-
-- were noted in section 2. Furthermore, income is not supposed to have any role
according to Lucas, but in Table 5 the coefficient on g persists as we lengthen the
moving average, and it even gains in significance®..

To test for reverse causation, we also ran regressions to evaluate whether price
level caused money supply growth. Causality tests suggested two-way causality
and are shown in Table 7 and Table 8. The empirical estimates of regression of
P on M on full sample and subsamples are given in Table 7, while those on indi-
vidual countries are reported in Table 8. Inflation consistently and significantly
affects monetary growth, thus contaminating the use of moving averages as ap-

! Though the significance of M is much greater.
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propriate for tests of QTM. We also empirically investigated the impact of growth
of real GDP (income) on growth rate of the money supply and the results are
given in Table 6. While inflation continues to impact positively on the money

supply, it is odd to note that, statistically, real GDP growth appears to retard the
growth of money*.

22 We also run regression for a panel of 77 countries from full sample out of 25 LAC in order to see
the money supply and inflation relationship, where the intercept found is negative large and the
estimated coefficient of M plus M-1 found is 0.3378 +0.4878= 0.8256 which against of the QTM
prediction.
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Table 6: Panel estimates using moving averages data

Full sample of 102 Countries

M= 15.344 -1.390Y* +0.519P2
2 years moving averages [3.334] [0175] [0.0111]
(4.602) (7.945) (46.609)
adj.R?=049, F-ratio=32.21, HT=92.13

M= 13.764 -1.696Y* +0.566P°
[2.861][0.187] [0.011]
(4.811) (9.091) (52.999)
adj. R? =0.59, F-ratio=44.33, HT=92.06

3 years moving averages

M= 13.296 -1.712Y* +0.591P?

4 years moving averages [2.529] [0.189] [0.011]
y 9 9 (5.257) (9.067) (56.890)

adj. R* =0.64, F-ratio= 54.55, HT=100.46

M= 12724 -1.485Y° +0.629P°

5 years moving averages [2.187] [0.180] [0.009]
y 9 9 (5.819) (8.227) (63.284)

adj. R* = 0.71, F-ratio=/0.04 HT=106.98

M= 12.155 -1.159Y? +0.683P°
6 years moving averages [1.824] [0.164] [0.009]
(6.664) (7.078331) (74.922)
adj. R? = 0.78, F-ratio=100.16, HT= 146.49

Note: Asterisk a show significant at 1% level. Dependent variable is money supply growth rate
Standard errors and t-ratios are in brackets [ ] and parentheses () respectively.

HT denotes Hausman test values.

Table 7: Panel estimates (dependent variable is money supply growth)

Variables 102 25 LAC 17 OECD 36 African 18 Asian 6 Persian Gulf
Countries countries countries countries countries countries
177892 39.105° 8.287° 11.320° 12.861° 8.598?
Intercept [4.299] [17.607] [1.140] [0.465] [0.839] [0.773]
(4.137) (2.220) (7.265) (24.299) (15.326) (11.113)
0.509° 0.509° 0.765° 04562 0.312¢ 0.679°
P [0.011] [0.023] [0.032] [0.024] [0.098] [0.161]
(43.365) (21.460) (23.375) (18.822) (3.178) (4.207)
R? 0419 0413 0.571317 0.461 0.159 0.146
F-ratio 23123 22.565 42.568 27387 6.047 5453
DW 1.760 1.758 2433 1.674 1912 1318
HT 67957 14.915 7.285 83.081 10.424 0.044
(0.000) (0.000) (0.007) (0.000) (0.001) (0.832)
Estimators FE FE FE FE FE RE

Note: Asterisks a and b show significant at 1% and 10 % levels.

FE and RE are fixed-effects and random-effects

Standard errors and t-ratios are in brackets [ ] and parentheses () respectively.
HT= Correlated Random Effects - Hausman Test DW= Durbin Watson
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Table 8: Least squares estimate (dependent variable is money supply growth)

Variables Australia Belize India Kenya Qatar
7.272° 9.907° 15.567° 11.862° 10.211°
Intercept [1.562] [1.426] [1.349] [2.421] [2.677]
(4.653) (6.946) (11.537) (4.898) (3.814)
0.888° 0.061 0.145 0.334¢ 1.140¢
P (0.318] [0.424] [0.159] [0.156] [0.501]
(2.792) (0.143) (0.915) (2132) (2.274)
R? 0.201 0.0006 0.026 0.127 0.143
F-ratio 7797 0.021 0.837 4.547 5175
DW 1.693 1.996 1.400 1619 1411

Note: Asterisks a, b and ¢ show significant at 1%, 5 % and 10 % levels.
Standard errors and t-ratios are in brackets [ ] and parentheses () respectively.

Finally, we turn to individual countries. Our goal is economic policy, and it is in-
dividual countries that interests policymakers most. As argued at the beginning
of this section, of the many ways in which data can be presented, the most natural
appears to be that using contemporaneous values. We ‘randomly’ selected one
country from each of the five regional subsamples to verify the money supply
growth and inflation relationship. Here the fit seems to give results contrary to all
QTM expectations. The correlation coefficient for money supply growth rate and
inflation rate in case of time series data, on India (Asia), Kenya (Africa), Belize
(LAC), Australia (OECD) and Qatar (Persian Gulf) found are less than 40 per-
cent (Table 9). For stationarity we used the Augmented Dickey Fuller (ADF) test
and found all variables stationary at level. The ADF test results are given in Table
10, while the OLS estimates are in Table 11. The OLS estimates of the present
study do not reveal MAPA but are often far from doing so.*

Overall, our empirical estimates contradict the findings of McCandless and We-
ber (1995), that growth rates of the money supply and the general price level are
highly correlated. Using non-averaged data over the period of 1982-2014, for the
full sample of 102 countries, for five subsamples, as well as country studies on
India (Asia), Kenya (Africa), Belize (LAC), Qatar (Persian Gulf) and Australia
(OECD) we are unable to reproduce their results, with the difference being par-
ticularly sharp for individual countries.

2 Azam and Rashid (2015) did a study on Pakistan using 1972-2011 but their empirical findings
reject the hypothesis that inflation in Pakistan is exclusively a monetary phenomenon; rather, it
provides strong support to the alternative hypothesis of structural factors.
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Table 9: Correlation coefficient for money supply growth and inflation (Annual data)

Sample Coefficient for M Observations
Australia (OECD) 04482 33
Kenya (Africa) 0.3576 33
Belize (LAC) 0.0254 33
India (Asia) 0.16217 33
Qatar (Persian Gulf) 0.37824 33

Source: Author computation

Table 10: Augmented Dickey-Fuller test results (for individual countries)

India (Asia)
Level
Variables Constant Constant & Trend
P -3.615258 -3.603129
M -3.890104 -3.922061
Y -4.519167 -4.803567
Belize (LAC)

P -1.424508 -2.966310

-5.242786 -5.355412
Y -4.970543 -5.207235

Australia (OECD)

P -3.057850 -3.212134

-3.925063 -4.174853
Y -4.301161 -4.531113

Qatar (Persian Gulf)

P -3.173961 -3.200792
M -3.352629 -4.170610
Y -4.405658 -5.580255

Kenya (Africa)
P -3.268615 -3.285437
M -3.443232 -3.387058
Y -3.596147 -3.743576

Source: Author computation
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Table 11: Least Squares estimates (dependent variable is inflation rate)

Countries Estimated equations adj. R? SE F- Stat D-W
Australia P=1.302+ 0.278M? - 0.089Y"
(OECD) [0.937]1[0.079] [0.039] 0.270 2407 6.927 1.105

(1.389) (3.493) (2.245)

P= 42142+ 0422 M*- 0.450Y°
[2.054] [0.112] [0.063] 0.649 5.380 30.654 1.755
(2.051) (3.763) (7.044)

Kenya
(Africa)

P=2.460? +0.093 M - 0.218Y?
Belize (LAC) (0.748] [0.069] [0.063] 0.236 2.048 5953 2.057
(3.288) (1.347) (3.446)

P=4.092 + 0.229M - 0.170Y?
India (Asia) [2.935] [0.173] [0.052] 0.231 2.639 5.825 1.659
(1.393) (1.325) (3.248)

P=1.633 0.102M°-+-0.054Y
[1.026] [0.057] [0.045] 0.128 3.806 3.366 1.299
(1.591) (1.774) (1.211)

Qatar
(Persian Gulf)

Note: Standard errors of coefficients are in parentheses and t-ratios are in brackets. SE is
standard error of regression. Asterisks a, b, and c shows statistically significant at 1%, 5%, and
10 % levels respectively.
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Table 13: Dumitrescu Hurlin Panel Causality Analysis

Null Hypothesis W-Stat. Zbar-Stat. Prob.
. M does not homogeneously cause P 44.3556 87.8993 0.0000

102 countries
P does not homogeneously cause M 3888.50 8821.61 0.0000
170ECD M does not homogeneously cause P 170564 10.5642 0.0000
countries P does not homogeneously cause M 775414 193618 0.0528
25 LAC M does not homogeneously cause P 149139 161.376 0.0000
countries P does not homogeneously cause M 15844.8 17815.5 0.0000
36 African M does not homogeneously cause P 845441 376272 0.0002
countries P does not homogeneously cause M 6.61230 1.27636 0.2018
6 Persian Gulf M does not homogeneously cause P 8.00932 1.29087 0.1967
countries P does not homogeneously cause M 3.71721 -1.07421 0.2827
18 Asia M does not homogeneously cause P 9.39799 3.56122 0.0004
countries P does not homogeneously cause M 6.56746 0.85973 0.3899

Note: Lag 5
Source: Author computation

5. Concluding Remarks

The adherents of QTM say that PAMA is true and that it is universal. Therefore,
QTM has long been considered a strong foundation to guide economic policy in
many developing countries. While our aim is not to examine QTM per se but
rather the empirical evidence on the basis of which QTM is recommended for
policy worldwide, a few words on its application are warranted. Since developing
countries have their own defining characteristics, it is important that developing
countries be allowed to decide monetary policy based on the conditions prevail-
ing in their own economy. No one can deny that too much money causes infla-
tion, but money growth may not be the only factor involved, and therefore other
factors should also be considered. Developing countries have repeatedly argued
that much inflation has arisen from non-monetary factors. Structuralists argue
that the main drivers of inflation are food prices (because of the sluggish produc-
tivity growth of the agriculture), costs of production, wages and import prices*.
Several studies, for example, Fischer and Mayer (1981) support structural argu-
ments for six Latin American countries namely Bolivia, Brazil, Chile, Colom-
bia, Ecuador, and Peru, where the fundamental inflationary pressures from the
agricultural sector appear to dominate. Mortaza and Hasnayen (2008) find that

24 See Sunkel, 1960; Saini, 1982; Downes & Leon., 1987; Ndanshau, 2010.
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inflation is largely driven by higher food prices in Bangladesh. Cooray (2008)
finds that supply side factors influence the general prices level in Sri Lanka, while
Barnett, Bersch and Ojima (2012) suggest that food prices are the key driver of in-
flation in Mongolia. Khan (2015) claimed that inflation in Pakistan had lessened
considerably, and this was mainly due to lower energy and food prices, as mon-
etary policy had stayed relatively unchanged. Anand, Kumar and Tulin (2016)
observe that domestic food demand and supply factors strengthen food price dy-
namics in India, due to the limited responsiveness of agricultural production®.

Several recent papers have modified the above approach by using interest rates
to influence the demand for money, and then to apply the modified demand and
supply functions of money, together with an equilibrium assumption, to assess
the validity of the Quantity theory. Whether or not this succeeds, it does nothing
to remove a critique based on a version of QTM that has been widely used for dec-
ades. From an empirical point of view, which is our focus here, this modification
does little to improve the modified QTM case when applied to our data [we used
the real rate of interest from the same database as our interest rate variable].?
Once we adopt the framework involving interest rates, we not only restrict our
attention to a much smaller subset of countries, typically the USA and some Eu-
ropean countries, but the argument also requires more elaboration, especially
in justifying the exact manner in which the interest rate affects money demand.
From a theoretical point of view, the extant Baumol-Tobin type analyses were se-
verely criticised long ago by Sprenkle (1969), but whose objections have not been
seriously incorporated; and from an empirical point of view, one is hard pressed
to know how the US dollar can be accurately modelled, when such an uncertain
part of the supply actually circulates in the USA?".

It was claimed by Lucas (1996): “The central predictions of the quantity theory
are that, in the long run, money growth should be neutral in its effects on the
growth rate of production and should affect the inflation rate on a one-for-one
basis” [p. 656, emphasis added]. Our primary aim was to re-examine the factual
basis for this claim. There is an impasse in seeking validation for QTM in the data
since the long run does not supply us its data, and when we try to approach the

2 It is somewhat ironic, in view of the strong Latin American support for Structuralism that the
regional sample which is probably most supportive of QTM is that of Latin America, as a com-
parison of both figures and Tables of the Full sample with those for LAC will demonstrate.

¢ To save space, we have not described these regressions here.

2 Sprenkle (1969). Also see Rogoft (2016) has called for the abolition of cash and, in the process,
has provided a wealth of information about the fluid travels of the dollar. Sprenkle (1993) made
the point about the uncertain whereabouts of the currency much earlier.
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long run through moving averages new complications arise. As noted earlier, the
wider prevalence of economic rationality, as well as the electronic dissemination
of data, both suggest a short time lag for the effects of M on P. We examine the
practical usefulness of QTM by seeking its validity with contemporaneous data.
Our estimates reveal that there is a positive relationship between the growth rate
of money supply and inflation, but the estimated coefficient is below 1 and does
not confirm the QTM predictions. The effect of real GDP growth is to reduce
inflation and is almost always statistically significant?®. Our country studies for
India, Kenya, Belize, Australia, and Qatar find no support for QTM. Perhaps
the long-run proportionality between money growth and inflation is the excep-
tion rather than the rule? The empirical result of the study fails to support the
inflation is exclusively a monetary phenomenon. Central banks may be unable
to overcome inflation through monetary manipulation alone, and importance
should also be given also to non-monetary factors®.

It is probably true that ‘atheoretical’ facts do not exist; this is certainly the case
for facts which have any interest, since interest alone implies a viewpoint and an
implicit theory. Despite this philosophical caveat, obtaining statistical regulari-
ties with a minimum of theory is laudable since it provides us with the beams, we
must find foundations for. Much as we may want PAM to be the factual underpin-
ning of the QTM, the facts to date do not justify such a belief.

28 This takes us back to Friedman and away from Lucas.

» Interest rates have been given considerable attention recently because of the new phenomenon
of negative interest rates. In a study done in much the same spirit as this paper, Aizenman,
Cheung and Ito (2016) also find the impact of interest rates on savings to be quite varied across
the world---thus emphasising the fragility of globally applicable economic theory.
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Appendix
Table A1: List of 102 countries
Sample Countries
Bangladesh, Bahrain, China, Fiji, India, Indonesia, Iran, Sri Lanka,
18 Asian Countries Malaysia, Nepal, Pakistan, the Philippines, Papua New Guinea,

Singapore, Thailand, Samoa, Solomon Islands, and Vanuatu
Algeria, Benin, Burundi, Burkina Faso, Botswana, Central African
Republic, Cote d'lvoire, Cameroon, Congo, Rep., Cabo Verde, Chad,
Egypt, Arab Rep., Ghana, Gambia, Gabon, Kenya, Lesotho, Libya,
Morocco, Madagascar, Mali, Malta, Mauritius, Malawi, Seychelles,
Swaziland, , Niger, Nigeria, Sudan, Senegal, South Africa, Togo,
Tunisia, Tanzania, Uganda, and Zambia
Jordan, Kuwait, Oman, Qatar, Kingdom of Saudi Arabia, and United
Arab Emirates
Bahamas, Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominica,
25 Latin America & Dominica Rep., Ecuador, El Salvador, Grenada, Guatemala
Caribbean (LAC) Honduras, Haiti, Jamaica, Mexico, Nicaragua, Paraguay, Panama, Peru,
Suriname, Trinidad and Tobago, Uruguay, and Venezuela
Australia, Cyprus, Denmark, Finland, Hungary, Iceland, Israel, Italy,
17 OECD Countries Japan, Korea, Rep., Netherlands, Poland, Sweden, Switzerland, Turkey,
United Kingdom, and United States

36 African Countries

6 Persian Gulf Countries

Figure 3: 102 Countries®° Figure 4: 25 LAC
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% Using panel data in Figure 3-8, for trend line estimation, the programmed regression tech-
niques i.e. pooled regression is used, while results in Table 4 are fixed- and random-effects
results based on the Hausman test.
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Figure 5: 17 OECD countries

Figure 6: 36 African countries
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Figure 7: 18 Asian Countries Figure 8: 6 Persian Gulf countries
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Figure 9: Japan (OECD)
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Figure 10: Kenya (Africa)
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Figure 11: El Salvador (LAC) Figure 12: India (Asia)
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Figure 13: Qatar (Persian Gulf)
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