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Inflation in a Los=Incems Country: Tests Based
oa the Quantity Theory of Money

I. Introduction

This paper empirically studies the effect of money growth on
inflation in a low—income couniry. In recent years, several less—
developed countries with serious external-debt problems have been
advised by multilateral lending institutions to tighten money in a.
bid to stop dinflation. Adjusting money to the proper degree,
however, is generally hampered by lack of gquantitative information
on the links betwesn inflation and momey growth. This paper
attempts to narrow down this information gap.

Ta interprat inflation-rate figures, the methodology starts
with conventicnal econometric modeling. The underlying theoretical
model is based on the quantity theory of money, which suggests a
one—for—ene impact of money on the price level.! An inflation
eguation, derived from a money—demand model, 1is implemented
ﬁmpiricalir-:

The *heor-ticzl moadel, however, offers no guide to the
monetary agsregate that is appropriate for statistical analysis.
Moreover, money may affect inflation with a lag, but theory 1s

silent on what the appropriate lag length is. To guide the search

l1his paper has in mind Friedman's (1956) restatement of the
quantity theory ol money.

o illustrate this approach, see, for example, Barro (1978).
But for a skeptical view of interpreting money-demand as a price
eguation, see Mackinnon and Milbourne (13988).
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for possible extensions of the basic econometlric model, some time-—
series techniques are put to work., First. the variables used in
the analysis are each tested for stationarity. Those that need to
be transformed are subjected to first differencing. Tectz of
optimal lag length and Granger causality are then bndertaken.

The inflation model is tested using annuail: time—series data
for the Philippines, which seems safficiently monetized to render
tests based on a monetary approach to inflatioen promising. For the
period 1973-90, for example, the average annual inflation rate of
the Philippines was !4 percent, while the AVETAZE Teserve money
growth rate was 16 percent esach vear. All figures used in the
empirical work are taken from the IMF's Intermational Finpancial
Statistics Yearbook.

The paper is organized as follows. Section II discusses the
relationship between money and inflation implied by the quantity
theory of money. Seetion III Presents the time—series techniques.

Section IV concludes the paper.

II. Money and Inflation: Theory and Tests .
To establish the link hetween money and inflation, consider a

demand for real money bBalances of the form:
My = kPY {1}

where My is nominal money demand, P is the price level, Y is real

income, and k is the ratio of nominal monevy to nominal income,




which in the short run, as is done here, may be sssumed fixﬂd.l
Taking lesgerithms of (1} and differentiating yields the

following:

Mt - {2)

where the lower-case symbols indicate rate of change of the upper-
case variables, If the money market is in equilibrium such that
money supply, M, is equal to My, and solving for p in (2) above,

then: ™
P=m - Y. (3)

According to (3), a positive inflation rate means that the growth
of nominal money supply exceeds the growth of real income.

It is not explicit from the theory what monetary aggregate can
be considered exoagenous for statistical purposes. It has heen
argued that rescove wmoney is exogenous, -but that a broader
definition like ¥i: is endogensus. The point has heen made that Ml
is a function of wvariables that depend on the decisions of banks
and the public resarding their respective demand for reserves and
currency. In aprroximaticn of exogeneity, reserve money is used
here.

Using {3) abave, 3 parsimonious model of inflation which
includes reserve money and rea! income as explanatory variables is

formulated. The dependent variable is the inflation rate, p.

Wiewed, however, as the reciprocal of the income velocity of
money, k may vary in the long run, a function of the wvariables
affecting the demand for real czgh Lalsnces.
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which is measured as the annual rate of change in the GDP price
deflator. Tae independent variables are annual rate of change of
feserve money, m, and annual rate of change of real GDP, g
Applying ordinary least squares with a Cochrane-=0Oreutt correction

for serial correlation lo annual data for 1962-88%, the following

regression estimate i1z obiained:
Pi = 4.08L + .634 my ~ .639 ¥ (4)
(1.13) (4.80) (—1.44)
ﬁz = .36 F= 115 DW= 1.93

As expected, the rate of change in reserve money is positively
related to the inflation rate. Note, however, that the coefficient
is less than unity. Though the rate of change in real income
¥ields the expected negative sign on inflation, the coefficent is
insignificant. The absolute values of the coefficients aof money
growth and real income are about the same.

In conventional empirical models of money demand, the nominal
interest rate is typically included. along with real income, as a
regressor. The nominal interest rate, which is intended to capture
the opportunity cost of holding money, is hypothesized to be
negatively related to the demand for money, and hence, positively
related to the inflation rate. In the Philippines, c¢eilings on
interest rates were impeosed in the mid=-1950s in line with the
provisions of an anti-usury law. In 1974, interest rates were
raised to a new level where they remained fixed up to 1930. In

1981, under a financial-market liberalization program, interest




rates on loans and deposits of varying maturities were freed, =
poliey that with some modifications still holds. In view of these
varied interest-rate regimes equation (4} 1s re=gstimated with a
dummy- variable thst takes the values 0, 1, and 2 for the periods
1962-73, 1974-80. and 1981—-%8, respectively. The dummy variable,
¥ forneiout: has foe eiplanaftoryipower, and hencelorth,-is dropped
from the analysis.

It is widely held that money alfects inflation with a lag,I
But again, the guantity theory, provides no guide to what the

appropriate lag length is. For this purpese, the paper harnesses

some time-series technigues.

I1T. A Time-Series Analysis

The past few vears have seen the use of time-series techniques
as an atheoretical way to establish relationships among
macroeconomic variables. In this paper, some time—series methods
are used to test for stationmarity of the variables that matter
theoretically, and to determine appropriate lag lengths and Granger
cansality. The path that Darrat and Lopez (1988) have taken is
essentially followad here,

The first step is to transform each of the variables——
inflation rate, money growth, and real income--inte a stationary
series. Bach level of the three wvariables is regressed on a

constant and a time trend: if the time trend is insignificant, the

‘see, for example, Harberger (1963) and Vogel (1969).
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series is stationary. Table | shows such regressions and it turns
out that only the inflation rate is statiomary. FReal income and
moniey growth are subjected to first differencing and regressed
again on a constant and time trend; both variables, after first
differencing, hecome stationary.

The second step is ito determine the cptimal own lag length of
the inflation rate. Following Hsiao (1981}, the optimal lag is
based on minimizing Akaike's (196%) final prediction error (FPE),

defined as-
FPE(n) = {(T + n + D)/(T — n - 13} {SSR(n)/T}

where T is the number of observations, n is the length of the lags,
and S5R is the sum of squared residuals. Table 2 shows the results
of two regressions: in one, the inflation rate is regressed on a
constant only; in the other, the inflation rate is regressed on a
constant and on the inflation rate lagged one period. Note that
FPE(0) < FPE(1), which means that the optimal own lag is of order
ZETo.

After determining optimal own lag length of inflation, n', the
third step is to run a regression containing the optimal own lag
length (zero in this case) and one of the remaining explanatory
variables, say, money growth. For this explanatory variable, the

following is calculated:
FPE(kin') = {{T + a' +k + 13/(T:— o' = & = 13} [SRE{k:n" ) D)
where k is the lag length on money growth. If FPE(k:n') ¢ FFE(n),

&




then money growth is said to Granger—cause inflation. Another
regression is then run containing optimal own lag length and real
income growth. The same FPE-criterion is applied to real income
growth to find out if it Granger—causes inflation. ¥From Table 3.1
it iz shown that Dm. and Dm;, Granger-cause inflation. Meanwhile,
it 1% sheown in Table 3.2 that Dyv; Grenger—causzes inflation.

The €£inal step is to estimate an inflation eguation as a
function of its optimal own lag length, the causal variable with
the lowest FPE(k;n') in step 3 above (namely, money growth lagged
OIS pcriud}.-and the remaining explanatorvy variable. The righthand
side of this regression equation invelves a constant, Dmy , Dmg_;. and
Dy,. Table 4 shows the results: Dmy is positive and significant
while Dy; is negative and significant, in line with the expected
signs: Dmy_;. however, is insignificant. Re—estimating the
equation without Dmy; yields significant coefficients for Dm; and
Dyy, but in absclute—value terms, the coefficient of Dmg is smaller
compared to that of Dy;. The inflationary impact of a percentage-
point increase in money growth is more than offset by an

accompanying percentage-point increase in real output growth.
IV. ©Concluding Remarks

This paper has investigated the effect of money growth on
inflation using, initially, conventional econometric methods. The
inflation-rate equation is bhased on the gquantity theory of money.

Next, some time—series techniques are used to determine lag lengths



and Granger causality. The results show causality from money
growth to inflation, in support of the gquantity theory of money.
Some time—series technigues have been wused here to guide
further model search, noting that the theoretical model offers no
clue as to what monetary aggregate to use, and how long the lags of
money growth and the other explanatery wariables should be. The
time-series approach may he viewed also as an atheoretical attempt
to discover the relationship between inflation and money growth.
The resulfs confirm the inflationary impact of money, but such

impact is offset by an accompanying increase in real output growth.
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Table 1

Regressions to Test for Stationarity

Level
Dependent . time
Yariahle congstant trand
iy H.197 L F B
= [ [ B (2. 187
Py T | .381
| P (1.68)
¥e 1 6.753 ~.165%
(5.70) (-2.31)
First Difference
Depandent
Variable constant T
D .862 -.052
| P [=.14)
Djt =-_ 3809 028
(—.34) (.41}
Notes: m¢ = growth rate of reserve money; p; = inflation

rate or rate of change of real GDP price deflator;

¥y = growth rate of real GDP.

The numbers i1n parentheses are t-ratios.

*significant at 10%



Table 2

Regression of Inflation Rate on Own Lag

==---mht-=k“!ﬂﬂﬂ - J— = == == R
Dependent lagged
variable explanatory
{inflation variable
rate) -~ gconstant Pt T S5R FPE
Py 11.48 27 2322.39 86.0
{6.31)
Py 10.32 .D85 27 2304 .87 92.1
£3.65) (-43)
Notasg: T = number of ocbservations; SSR = sum of squared

residuals; FPE = final prediction error.
The numbers in parentheses are t-ratios.



Table 3.1

Inflation and money growth: Granger—-causality test

Dependent explanatory variahle
variable canstant Dimy Dimy_ Dim; 5 FPE (k;:n)
Py 11.39 .324 72.39
(6.94) (2.64)
Py 11.49 436 272 65.64
(7.34) (3.49) {2.18)
Pt | % Y . 504 372 .169 67.30
G727 (3.79) (2.60)  , (1.26)

Notes: Dm = m — my
The numbers in parentheses are t-ratios.

Table 3.2

Inflation and real income growth: Granger—causality test

Dependent Explanatory variable
variable constant Dy, Dy FPE(k;n)
By 11.535 o E  Ti.01
(7. 10% (=2.T6)
P, 1177 o Py .064 78.06
' (6.90) (2.71] (.101)

Notes: Dy = = 74 .
The numbers in parenthesez are t=ratios.




Tahle 4

Reagression of Inflation on Money and Output Growth

AR TR TR S SRS o 5 5 e NN S N

Dapendent
variable
(inflation Explanatory variables )
ratea) comstant Timy D, _; Dy, E F
By 11.66 .35 « B2 -1 .29 .38 6.27
) (7.90) (2.937 (.88) {~.95)
Pt T T A -1.60
(7.71) (2.80) (=2.82) .38 .64
Note: The numbers in parentheses are t-ratios.
e




