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1. Introduction

Since Vogel (1974) made use of an implicit demand for money function to formalise
the monetarist hypothesis of the cause of inflation in developing countries, there have
been a number of empirical attempts to validate that hypothesis." These have led to
conflicting claims about the link between money and prices in these economies. Some of
this controversy appears to be rooted in the heterogeneity of developing countries. But
some of it may reflect problems with both the specification and estimation of the various
time series models that have been employed in many country studies.

The purpose of this article is to reformulate the monetarist model in a way that lends
itself to understanding the dynamics of an open economy which has a central bank that
is able to validate external influences on the domestic price level. In this realistic situation,
it Is possible for the money supply and the exchange rate to be jointly determined, at the
same time that the domestic money market clears.

Ourwork is conducted on the Trinidad and Tobago economy which adds aninteresting
case to the study of inflation in developing economies.

2. A Model for Explaining Inflation in an Open Economy

By making use of the law of one price, inflation defined here as the rate of change in
the general price level P in an economy, is related to that in the rest of the world, via
purchasing power parity, through changes in the nominal exchange rate and in the foreign
price level. The earliest versions of the of purchasing power parity doctrine postulated a
one to one link between foreign prices and the exchange rate on one hand and domestic
prices on the other. However, Keynes (1923) successfully challenged that view, and it is
now generally thought that the link between these variables, though proportionate, need
not be unitary elastic.

Nonetheless, from time to time the domestic price level will deviate from its long-run
proportionally to world prices. These deviations will be proportionate to domestic monetary
disequilibrium defined to be the difference between the stock of nominal balances and the
current demand for real balances.

The foregoing can be summarised as follows:

1. For atairly recent, helptul summary of the status of this debate. see Morrison (1887) and the references therein.
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Where E is the exchange rate, Pd and Pf are the domestic and foreign price levels
respectively, M® is the supply of nominal balances and m®is the demand for real balances.
The subscript t refers to time, and the Greek superscripts are various factors of
proportionality.

Allmonetary models assume a stable demand for real balances. In the simplest closed
economy version, though not here, this, given the stock of nominal balances, is sufficient
to determine the price level. The one employed here is of the customary form -

mt =y g B [2)

Where the new variables y and R are respectively real income and the cost of holding
real balances. We began with the presumption that narrow money would be the appropri-
ate monetary variable for testing our model, but nonetheless, took the opportunity to
discover how a broader money concept would affect our results. This has required
compartmentalising our data, to test the model also for the sub-period that had a well-
defined time deposit interest rate series. This turns out to be between 1969 and 1988. We
shall see below that the model tracks the data equally well with either the broad or narrow
concept of money.

After substituting equation [2] into [1] and transforming logarithmatically, we arrive at -

LPd =0, LE+0,k, LPf+0, LM ' —[,0. Ly+PB.0, Ly (3]

L is this equation is the log operator and we would expect the signs of the coefficient
in the estimated equation to be precisely as postulated.

Tosummarise, we propose equation [3] as along-run explanation for the general price
level for Trinidad and Tobago. from which an inflation equation can be derived by first
differencing. We simplify equation [3] to read -

LPd=alE + alPf + alM' + aly + alR [4]
(a =00 (a>01 (a>00 (a<0) (a>0)

Where a, =64 etc.
Recent developments in econometric methods enable the researcher to separate out
stable long-run relationships postulated in economic theory such as the one in equation
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[4] from short-run dynamic adjustments to those long-run relationships, which are often
perceived in the data. The following section contains a brief discussion of these methods.

3. Cointegration Analysis

Animportant feature of modern estimation techniques is that they allow the researcher
to separate the long-run equilibrium relationships generally postulated in economic theory
from their short-run dynamics. Itis well-known, though it has often been ignored, that many
of the asymptotic results that economic researchers rely on to form judgements about the
estimation of economic relations from time series data assume that those variables are
stationary. However, it is equally well-known that time series data are frequently not
stationary. This is usually established by unit root analysis.

Nonetheless, even if a set of variables is non-stationary, there may exist a linear
combination of that set that is stationary. Such a set would then be cointegrated. Simply
put, although they might vary with time, they would move together over time and would
require the same order of differencing to achieve stationarity. For the two variables case,
ifthere is cointegration, the OLS estimator will yield an estimate of the slope coefficient that
will be a consistent estimation of the long-run relationship between. levels in the two
variables, with no need to resort to either lagging or differencing. The generalisation of this
to the multivariate case requires that the residual from the regression in the levels of those
variables should be stationary. That regression equation would then be called acointegrating
equation and valid inferences about the long-run could be drawn from its estimation.
However, the short-run dynamics would have to be determined otherwise.

Engle and Granger (1987) have proposed a method for achieving this outcome. This
begins by establishing the order of integration of each of the random variables in a
relationship, i.e. the number of times each variable must be differenced for it to become
stationary. If. for example, a discrete random variable is already stationary, having a
constant mean and variance, presumed to be the rare case. the variable is said to be
integrated of order zero. If the variable has to be first-differenced to become stationary,
which is the well-known case of random walk variables, it is said to be integrated of order
one, and so forth.

If not all the variables in the relationship are stationary, we proceed to test whether
together they are cointegrated. Dickey and Fuller (1979) have provided a set of statistics
that test the null hypothesis of non-stationarity in variables. This has been extended by
Engle and Granger to test whether in the case of non-stationary variables the disturbance
term in the relationship is stationary. In this augmented Dickey-Fuller (ADF) test estab-
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lishes that the error of the relationship is stationary, which would be the case if the
estimated test statistic is smaller than its critical value, the error is called an “equilibrium
error”, and the relationship is said to be cointegrated. The equation expressing it is called
a cointegrating equation and it could be taken to represent a long-run economic
relationship.

After testing for unit roots, we regressed the levels of the variables in equation [4] in
order to perform the first stage of the Engle-Granger two step analysis, using annual data
for the period 1965-93.

Having found that the variables in equation [4] were non-stationary, we used the ADF
statistic to test for cointegration. We are unable to reject the hypothesis in favour of
cointegration (see Table 3 in appendix) and Ramsey's RESET" test for functional form is
satisfactory. We therefore propose equation [4] as a long-run price level model giving rise
to an inflation explanation for Trinidad and Tobago.

The Engle and Granger method is called the two step method because, after
estimating a cointegrating long-run relationship, it proceeds to estimate by an error-
correction mechanism the dynamic relationship implied in the model. This is based on the
Engle-Granger Representation Theorem. This establishes that if a set of variables are
cointegrated, they will have an error correction mechanism that will ensure an adjustment
process in which the errors in the long-run relationship do not grow over time. In other
words, the short-run dynamic relationship will converge with the long-run relationship. The
second step, the estimation of the dynamic regression, is usually by the method of
Instrumental Variables. We deliberately do so here, to take account of the fact that some
of the regressor variables in our model, can be regarded as endogenous variables in a
monetarist perspective. We are now in a position to discuss the estimation of this second
step. Before we do so, however, we must report on one modification in the specification
of our error correction model.

The results obtained from estimating the cointegrating regression indicated that the
residuals were non-normal as tested by the Jarque-Bera statistic. A plot of those residuals
(see Figure 2) showed that only one observation, that for 1971, deviated extremely from

2. The usual battery of tests associated with modern economaetric stimation, and printed in most computer outputs,
allows the researcher to make judgements about the stability of co-efticient estimates. the behaviour of residuals
and the stability of the model They include: the Ramsey RESET test for detecting specification errors, the Jarque-
Bera test for the normality assumption in the residuals as well as ests for senal correlation and heteroscedasticity.
a Chow test to detect how well the model fits the data in and out of sample, are all reported and their appropriate
levels of significance given for various regressicrs.
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the norm. This led us to search for a non-economic factor that may have impacted on the
waorkings of the model. This posed no serious difficulty since the political science literature
(see Ryan (1972)). clearly indicated that 13971 was an unusual year in the socio-political
history of Trinidad and Tobago.? In the estimation of the dynamic regression, a binary
variable separating 1971 from the rest of the sample space was employed, and, as will be
seen from the diagnostics of the dynamic regression, this resulted in a satisfactory Jarque-
Bera statistic. We are now ready to resume our full discussion of the results of out work.

4. Inflation Dynamics in Trinidad and Tobago

The full results from estimating the model are summarised in Tables 1-4. Figures (1)
and (3) show respectively the plots of actual and fitted values of the long-run levels
regression, and the short-run dynamic or difference regression. The remainder of this
discussion is for the most part about the latter, since the former was run mainly to establish
whether there was an equilibrium relationship between the variables specified in our
monetary model and we are satisfied that there is such a relationship.

As can be seen from the diagrams, the model tracks the data well, and captures the
salient turning points. This is so for both the full sample using narrow money, and for the
shorter period using broad money. The Sargan test confirms that the selection of
instruments for the instrumental variables stage in the estimating procedure was appro-
priate. The instruments selected are the contemporaneous and lagged values of the right
hand side variables as well as the lagged dependent variable and the lagged residual from
the first stage.

The signs of all the coefficients are as postulated, and most are significant at least at
the five percent level. Inflation in Trinidad and Tobago appears to be a monetary
phenomenon. A monetary model alone could explain 99 percent of the long-run variance
in the price level. It might be noted that although Trinidad and Tobago, which is an oil
exporter, appears to have experienced some element of Dutch disease (see Holder and
Williams (1995)) we did no fing it necessary to account in any special way for the impact
of oil prices. The only effects of the oil shock would have been through import prices and
the windfall earnings that stemmed from the rise in the value of exports, to the extent that
the latter led to an increase in imports that would have reduced inflation. This effect is
appropriately captured by the income variable. Otherwise, it would have become part of

3. In briet, the country survived a Black Power motivated coup that must have seriously affected the behaviour of
wealth holders.

235



SAVINGS AND DEVELOPMENT Ng 2- 1597 - XX|

the money stock or would have been sterilised.

The influence of the foreign price level on the domestic level appears to be of much
greater significance than that of the exchange rare. The former is greater than proportion-
ate, signifying that more than “the law of one price” is involved in the relationship between
foreign and domestic prices. The impact of the foreign price lavel is also through the cost
of production of domestic consumables. This is perhaps to be expected in an economy
which imports much of its producer goods. The coefficient on the change in the value of
the exchange rate does not suggest that a marginal devaluation would be destabilising.
This appears to be supported by the recent evidence afforded by a series of devaluations
of the Trinidad and Tobago dollar which, as can be seen from Table 1, were followed by
only moderate increases in the domestic price level.

The principal hypothesis of this paper is that monetary expansion at rates faster than
required by the demand for realbalances leads to inflation. The evidence from this analysis
appears overwhelming, although it must be stressed that this is still only one of a minority
of studies of inflation in developing countries which conclude that money matters,

The income and interest rate variables affect inflation in precisely the way predicted
by monetary theory. A rise in income, by raising the demand for money, reduces the
inflationary stimulus of monetary expansion, correspondingly an increase in the interest
rate has the opposite effect.

As expected. the binary variable is significant, though its impact was relatively slight.
The coefficient on the error-correcting term, the lagged error from the levels regression,
is highly significant and correctly signed. Its negative magnitude indicated its error
correcting attribute. Ittells us that if the short run rate of inflation is above its long run norm,
the dynamics of the system will force it to fall vice versa. The size of the coefficient is a
measure of the speed of adjustment. In this case it appears to be almost instantaneous,
which might suggest that there is little inertial impulse in the Trinidad and Tobago
inflationary process.

All the other major diagnostics from the dynamic regression are satisfactory. The Chi-
square tests for the absence of serial correlation and heteroscedasticity of the errors,
along with that for the normality of their distribution, are comfortably passed at the 5
percent level of significance. The Ramsey RESET Test was already passed for the
corresponding levels regression, suggesting that these results are from an appropriately
specified model. This is what we set out to discover, i.e., whether a monetary model of
inflation could explain the observed facts in a monetized developing economy. The Chow
forecast test indicates both that the estimates of the coefficients are stable and that the
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model predicts inflation in Trinidad and Tobago well. We have here a model that is both
adequate and parsimonious. It does not contain a single other variable than that dictated
by monetary theory and the historical record.

A subsidiary and largely empirical issue in monetary economics, is whether inflation
is more a function of broad money than of narrow money. The major impression gained
from experimenting with a broad money variable as a regressor in place of narrow money
is that the monetary hypothesis survives being specified in either variant. Apart from the
interest rate coefficient, the major regressors appear to be equally robust in either case.
However, itis noteworthy that if the opportunity cost for broad money is taken to be the time
deposit rate of return, and entered as a single variable. the interest rate coefficient turns
out to be marginally significant. (See Haitovsky (1969)). This may suggest that the
monetary authorities in Trinidad and Tobago do have to be concerned about the impact
of liquidity in general on inflationary stimulus rather than only that of money narrowly
defined.

The results of this exercise also shed further light on those obtained by a study recently
conducted by Downes, Worrell, and Scantlebury-Maynard (1993). In both studies, a
similar set of monetary variables was found to be cointegrated for similar though not
exactly the same periods. However, from the point of view of a monetarist, the specification
of the_earlier model was less rigorous. This was necessary to conduct the comparative
analysis attempted in that work. The results from that study were somewhat ambiguous
about the impact of the money supply and the exchange rate on inflation dynamics in
Trinidad and Tobago. In this study, they are precisely as would be predicted by a monetary
model.

5. Conclusion

Our results appear to confirm that the underlying cause of inflation in Trinidad and
Tobago is monetary, but that the will be dynamic displacements from the long-run
equilibrium, which will, nonetheless, be quickly reversed. This study lends support to
Friedman's claims that inflation is "always and everywhere a monetary phenomenon” and
also to the view that money broadly speaking matters. This has well-known implications
for macroeconomic adjustment policies. (In particular, monetary policy might be very
effective in controlling inflation). We would therefore suggest that, as data for more
developing countries become available, this hypothesis should receive further attention.
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Appendix

Table 1: Pa ge Changes in the Trmidad and Tobage Cosumer Price Index - 1965/1992
Yaar

al 1965 .
1966

1983
19684
11
1986
1987
1958 !
1989 114
38
e £
Table 2: Unit Root Tests 1965-1993
Variable {[{a)} 101} i)
LPg 2. 3 6908
LE 33264 4 1583
LPt : 2.2903 3, 8687
LM 1.7148 18146 4 4852
LY -1.5368 2 6608 4,0574
LR 0.2838 2 6890 -4.3379
LR2 1.1635 2.2725 3.2621
LTD 2.2668 349150

(5% Critical Value = -3 60
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Table 3: Levels Regrassion 1965 - 1893

Narrow Mangy Equation
Dependent Vanable = LPd

Constant LE LPF LM Ly LA
454 0.08 139 025 0.86 a.02
1= {4.71) (1.35) {12.48 1499) (-8.26) (0.40)

B+ =0.999; RESET. Chi Sg (1) = 0,70 ADF = -3.95 (5 percent critical value = 3.60)

Table 4: Difference Regression 1967 - 1993

Narrow Money Equation
Dependeant Vanable = ALPd

Caonstant alE ALPY akM ALy MR POL EC(-1)

0,00 0.10 1.65 0.15 062 Q.06 0.07 082

Is {297 (1.83) (5.25) {3.88) (544 191} (-3 46) {-4.03)
R+ =0.83; S.EE =0.02;Sargan, ChiSq(5) =11 12, DW= 1 71 LM (auto correlation) Ctu Sg (1) = 1 49, HET ChiSg (1)

= 0.05; Normalty Chi Sq. (2) = 1.69: Chow F (8,12} =03

Table 5: Levels Regression 1969 - 1988

Broad Money Equation (1
Dependent Variable = ALPd

Constant LE LPt LM Ly LR LR2
321 Q13 145 o1 072 Q73 om
1.80) 1.40) (8186) (2 48) (-4.01 (0.72) 0 55

R~ =10.899; RESET. Chi Sg. (1) = 4 33; ADF = -3.53 (5 percent critical value = -3 60)

Levels Regresson 1365 - 1833

Broad Money Equaton (2
Dependent Vanable = ALPd

Constam LE LPf LM Ly LTD
538 D2 134 oev 054 0.05
517 |2.06 (10.85) 504 §.42) {1.07}

A< =0939 RESET ChiSqg (1) =102 ADF = -4 00 (5 percen| critical value = -3 60
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Table 6: Ditference Regression 1571 - 1988

Broad Money Equation (1)
Dependent Variable = ALPd

Constant ALE ALPf ALM ALy ALR ALRZ POL EC(-1)
0.03 003 1.24 0.09 -0.41 0.0& 0.00 0.07 -0.43
fe (1.27) (0.32) (3.42) (139) (-2.12) (1.24) (0.40) (-2.73) (+1.33)

R“ =068 SEE = 0.02 Sargan, Chi Sq (6] =59
lity, Chi Sg(2) = 0.80 Chow F(B.2) = 0 4

Ditterence Regression 1967 - 1693

1 DW = 1.21LM (auto carrelation) Chi Sq. (1) =538 HET. Chi Sa (1) = 5.54 Norma

Broad Money Equation (2}
Dependent Yanable = ALPd

Constant ALE ALPt

ALM ALy ALTD POL ECi{-1)
-0.01 015 1.74 016 0.77 0.03 0.07 -0.87
1= (-0.48) [2.41) (5.28) (3.75) (-5.35) {1.02) [-3.36) [-4.17)

R*«081 SEE =002 Sargan Chi 5q (5} =9
Nermality, Chi Sq. (2) = 105, Chow F 3,17 =0

1.DW = 171, LM (auto correlabon) Chi 5q. (1) = 0.89, HET, Chi Sq. (1) = 0.01

4
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Figure 1: Plot of Actual and Fifted Values for Long-run Levels Equation - Narrow Money
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Figure 2: Piot of Residuals for Long-run Levels Equation - Narrow Money
0.0%0
A
A \
0.023 /) \
1
: J
0.000 | \ | /‘\
llll \\ .l'l Il. /
1 |
\ | \ / \ ,/ v
=0.024 / .‘,' \fJ
-0.050 o \.\ /
| Ja'
0073 | /
1
e ¥ i hd i T T i s T ] T T ] i ) i
1968 1088 97D LRTZ  I9T4 1078 (FTE 1980 1982 1984 1088 1988 1090 1BE2




K. WORRELL, & SCANTLEBURY-MAYNARD - MONEY AND INFLATION IN TRINIDAD AND TOBAGO

Figure 3: Piot of Actual and Fitted Values for Short-run Difterence Equation
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Key to tables 3-6

For ease of checking and replication, all the data used in this article, except the Time
Deposit Interest Rate which comes from the Handbook of Key Economic Statistics 1989,
Central Bank of Trinidad and Tobago, are taken from the International Monetary Fund,
International Financial Statistics Yearbook, Vol. XLVII 1994. The variables are as follows:

Pd = Domestic price level = Index of Consumer Prices

E = Exchange rate: TT dollars per US dollar (period average)

Pf = Foreign price level: USA Index of Consumer Prices

M = Money stock: Current stock of nominal M1 balances

y = Real income: Gross Domestic Product 1990 Prices

R = Cost of holding real balances: Treasury Bill Rate in Narrow Money Equation
D = : Time Deposit Rate in Broad Money Equation
R2 = TD-R

POL = Political dummy

EC = Error correction vector

L = Log Operator

A = First difference Operator
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Abstract

In this article, we atternpt to show that a monetary approach to an open economy could
account for the inflationary experience of Trinidad and Tobago between 1965 and 1993.
The model assumes a stable demand for real balances but also includes features from
purchasing power parity analysis. An attempt is made to compare the results from using
a narrow concept of money with those from a broader concept. Cointegration analysis is
employed to distinghish between the long run determination of the price level and short run
inflation dynamics. After a brief general introduction Section 2 presents the model. Section
3 is a discussion of the long run price level function through recourse to cointegration
analysis. Section 4 discusses the dynamics of the model and Section 5 is a brief summary
and conclusion.

L'’ARGENTETL'INFLATION DANS UNE ECONOMIE EN VOIE DE DEVELOPPEMENT:
LE CAS DE TRINITE ET TOBAGO 1965-1993

Résumeé

Dans cette étude nous essayons de montrer qu'une approche monétaire vers une
economie ouverte puisse justifier ['experience inflationnaire de Trinité et Tobago entre
1965 at 1993. Le modele suppose une demande fixe pour les balances vraie mais il inclut
aussi les charactéristiques d'analyse de la puissance parité. On essaie de comparer les
résultats d'utilisant une idée monétaire a celles d'un concept plus large. Pour distinguer
entre la détermination longue du niveau de prix et les dynamiques inflationaires I'analyse
cointegration est employe. Aprés une introduction breve, la deuxieme section presénte le
modél. La troisieme section discute la fonction du niveau-prix long a travers l'analyse
cointegration. La quatrieme section discute les dynamiques du modéle pendant que
section cinq se concerne d'une résume et la conclusion.
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Summary

The crucial aspect to focus upon in evaluating Africa’s
experience in financial sector development is its sa-
vings effort, the level and quality of financial interme-
diation and the efficiency in resource use. On all these
scores, the African financial sector has performed very
badly. Upon acceding to political independence, Afri-
can governments decided to remodel their financial
infrastructure by the establishment of a diversified set
of financial institutions - viz - commercial banks, de-
velopment banks, savings banks, co-operative banks,
housing finance and postal savings banks, etc. Un-
fortunately, the ensuing benefits have not been com-
mensurate with the enormous costs incurred. A great
deal of effort was geared towards the provision of credit
rather than the mobilization of resources. The official
attitude to resource mobilization has been extremely
lax partly due to foreign resource inflows and partly
due to the inexpensive rediscounting terms and faci-
lities provided by the central bank.

Commercial bank branches have not yet been suffi-
ciently diffused in the rural hinterland with the result
that Africa’s resource potential in the rural areas still
remains untapped. Development and Co-operative
banks have literally become mere retailers of foreign
loans and government funds even though many were
empowered to mobilize resources in their statutes of
establishment. The operations of specialised financial
institutions are generally insulated from competition
by various legislations, and are even provided with ge-
nerous subsidies. Instead of undertaking much wider
and more demanding tasks, (eg. bringing in financial
innovation, developing money and capital markets,
broadening the monetized sector of the economy, im-
proving the unorganized segment), central banks

in developing Africa are confined to the narrow con-
tours of a regulator, and are circumventing financial
deepening through the provision of generous accom-
modation to the commercial banks and the go-
vernment.

Bank credit still remains a financial appendage of cer-
tain enclaves: large-scale mineral exporters, highly
protected manufacturing, foreign owned undertakings,
and the parastatal sector. In contrast, small farmers
and indigenous small-scale enterprises remain finan-
cially repressed although they possess quite a large
share of the deposit resources on which bank credit
is based. These repressive influences of the formal
banking system are perpetuating the enlargement of
the informal sector.
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