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Abstract

This study investigates the relationship between inflation, inflation uncertainty and output in
Tunisia using real and nominal data. GARCH-in-mean model with lagged variance equation is
employed for the analysis. The result shows that inflation uncertainty has a positive and significant
effect on the level of inflation only in the real term. Moreover, inflation uncertainty Granger-
causes inflation and economic growth respectively. These results have important implications for
the monetary policy in Tunisia.
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1. Introduction

One of the most valuable subjects in macroeconoimitstreat the effect of inflation on
output. Macroeconomists and monetary policy adsis@ve been convinced that more
unstable prices are potentially damaging the ecangrowth of an economy. This
reasonable conviction is inspired from an appercéiypothesis advanced by Friedman
(1977). Empirical studies of the hypothesis hayecily pursued one of two approaches
of exploration. The former treats the interrelatmetween the inflation rate and inflation
uncertainty (see Cukeirman and Wachtel 1979, Badl @ecchetti 1990, Evans 1991,
Hess and Brunner 1993, Kallon 1994, Grier and P&898, Wilson and Culver 1999,
Fountas 2001, Grier et al. 2004, Apergis 2004, Koikias 2004, Berument et al. 2011,
Hartmann et al. 2012). The latter presents an sidarof the relationship by attending
the link between inflation uncertainty and outpubwth (see Grier and Perry 2000,
Hayford 2000, Fountas et al. 2002, Fielding 20@fyrftas 2010).

The motivation of this paper is from the instalilif the inflation rate in Tunisia for the
past decades. Tunisia's inflation rate averagéd22 percent and reach an all time high
of 16.7 percent in July 1982 and a record low of {iercent in June 1970. In 2009, the
Average Inflation was reported at 3.73 percent.eR#yg, the inflation rate in Tunisia was
recorded at 5.60 percent in August 2012. This fioila uncertainty is explained
theoretically by the adoption of an expansionarynatary policy marked by decreasing
interest rates to lower reserve requirements ferltainks (see Azam 1999, Tsangarides
2002, Debrun et al. 201"1)Unfortunately, there is no solid empirical wohus far for
the case of Tunisia.

The aim of this paper is to empirically explore thedationship between inflation,
inflation uncertainty and output by employing thewhy developed GARCH in Mean
model suggested by Fountas (2010) for the Tunisaae.

The remainder of this paper is organized as folldsestion 2 presents the methodology.
Section 3 presents the data. Section 4 presentsndie empirical results. Finally,
concluding remarks are summarized in Section 5.

2. M ethodology

For the reason that a standard GARCH model doeperatit average inflation to affect
uncertainty, we adopt GARCH-in-Mean model for onalgsis. These models are widely
used to investigate the real effects of uncertaififyis method uses the conditional
variance of inflation as the measure of inflatiocertainty.

We find a great interest to follow Fountas (201®ownodified the model to include the
lagged inflation rate in the conditional variansegb&low:

! See also Dessus et al. (1998) for a politico-ennamodel to stabilize Africa.
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wheren; represents the inflation rate and the conditiaailance of; is given by (3).

The in-mean coefficient() tests the impact of inflation uncertainty on atibn. The

effect of inflation on inflation uncertainty is tesl by J . A central bank normally adjusts
its money supply growth rate to a change in irflatiuncertainty with a time lag.
Therefore, inflation is also affected with a timaglfollowing a change in inflation
uncertainty.

If v is found not statistically significant, we estimahe GARCH model without the in-
mean term. We then use the estimated condition@nae of inflation to examine the
Granger causality relationships between inflationaertainty and inflation. The following
equation is run to test the lagged effect of indlatuncertainty on inflation:

Ty = $Pro + Z?:l brime_i + E?:l ijlnt—j + &nt 4)

where Em_j is the lagged conditional variance of the inflatiate estimated with the
GARCH model. Rejection of the null hypothesis thit 7, =0 implies that inflation

uncertainty Granger-causes inflation. On the otiand, to test the effect of inflation
uncertainty on economic growtly,(), we estimate the following equation:

Y, = dyo + Xieq Pyi¥eoi + Z?=1 Ajﬁnt—j + €yt 5)

Rejection of the null hypothesis that dll = 0 implies that inflation uncertainty Granger-

causes economic growth.Z/lj <0 is consistent with Friedman (1977) who is

providing an intuitive argument that higher inftati leads to inflation uncertainty
distorting the effectiveness of the price -mechania allocating resources efficiently
and generating a negative output effect.

3. Data

The data comprises quarterly observations from 13880 2011 Q4. All data is obtained
from the International Financial Statistics of theernational Monetary Fund.

We use two sets of variables. The first set is ts@ges includes nominal inflation rate
and nominal gross domestic product GDP whilst theosd set is real GDP gross
domestic product and real inflation rate.

The nominal inflation rate is measured by consupr@es index (2005=100) and the
nominal gross domestic product is measured by induproduction index (2005=100).
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All data is transformed to natural logarithm pribe analysis. Figure 1 shows that the
inflation rate is more volatile than the economiowgth.

[Figure 1 here]

4. Empirical Results

Table 1 recapitulates respective trend propertisg two sets of data, one in nominal
term and the other in real term, the ADF unit rtestt results confirm that all variables
are | (1).

Table 2 summarizes the results of the GARCH-in-Mestimation by laying out
coefficientsy ands and some diagnostics (the Q-statistics for thelueds and squared
residuals). Bothy and & have positive sign. For the real term modelis statistical

significant at 10 % level of significance but ig s@nificant for the nominal term model.

Similar results are also found in Daal et al. (2005ountas (2010), to name a few.
However, the Q-statistics show that the in-meanehbds the serial correlation problem.
The latter could be explained by the presence wmagetric information between the
policymaker and the public and asymmetric staltiirapolicies (Dematriades, 1988)
Thus, we re-run the model without the in-mean tekththe 5 have negative sign but not
significant. Hence, we cannot support Friedman [J9%ho claimed that a higher
inflation rate leads to more uncertainty in thdahon rate.

[Table 2 here]

Table 3 reports the results of Granger-causaligt tegarding the effect of inflation
uncertainty on inflation and economic growth respety. We find evidence that
inflation uncertainty Granger causes inflation wttb models. Inflation uncertainty also
Granger causes output growth for the real term inbde not for the nominal term

model. We also find thaE/lj = 0.1264 for the nominal term model arE/lj = -

0.0171 for the real term model. However, both domfits are not statistically
significant. Hence, we are not able to support dfman's argument that inflation
uncertainty has negative real effects.

Similar results are also found in Katsimbris (198Bbhornton (1988), Jansen (1989),
Levine and Renelt (1992), Levine and Zervos (19B8jhara and Sauer (1994) and Clark
(1997).

We deduce that inflation uncertainty affects inflatand output with a time lag. Similar
results are also found in Cukierman and MeltzeB6)9They resort to the Barro-Gordon

2 There are conservative, liberal policymakers anblip in the economy system. The cost of inflatien
abstinent for the liberal policymaker, while itsry high for the conservative policymaker (Ba®92)).
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model to prove that a rise in inflation uncertaintyl raise the optimal average inflation
rate because it provides an incentive to the polaker to create an inflation surprise in
order to stimulate output growth.

5. Concluding Remar ks

We examine the relationships between inflationjatidn uncertainty and economic
growth in Tunisia. Our findings conclude that rextes in economy is essentially due to
high inflation uncertainty enhanced by lowering tlegel of the interest rate of the
Central Bank of Tunisia. This strategy should fic@hvenient financial reforms as a
support, especially after the Tunisian spring ratioh, to cover the best conduct of
monetary policy eligible to handle the inflationcentainty level.
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Table 1: Unit Root Test for Variables

Variable Level First Difference
Nominal GDP -0.9974 -4.7330
Nominal Inflation -1.5330 -8.4581
Real GDP -1.7791 -9.7400
Real Inflation -1.5395 -8.4784

Note:” (")~ denote statistical significance at the 10%, 5% Htdevels respectively.

Table 2: Estimated Coefficients and Q-statistics

Variables v 5 Q(4) (4)
Nominal Inflation | 0.2149 -0.0029 1.1077 1.7252
(0.6818) (0.4869) (0.206) (0.134)
Real Inflation 1.9700* -0.0012 99.219*** 47.050%**
(0.0518) (0.8620) (0.0000) (0.0000)
Nominal Inflation - -0.0036 0.6559 1.8633
(0.4518) (0.242) (0.172)
Real Inflation - -0.0036 0.6540 1.8465
(0.4414) (0.241) (0.174)

Notes:y is the coefficient of the in-mean effect in théation equations is the coefficient on the lagged
inflation rate in the conditional variance of inftan equation. The Q-statistics test for serialreltion in
the residuals and squared residuals, respectielsalues are given in bracket§.) denote statistical

significance at the 10%, 5% and 1% levels respelstiv

Table 3: F-statistic for Granger Causality Tests

Model HO, HO,

Nominal Inflation 2.0599* 0.8355
(0.0943) (0.5068)

Real Inflation 2.1038* 2.2907*
(0.0884) (0.0672)

Note: HQ: inflation uncertainty does not Granger causeatish. HQ: inflation uncertainty does not
Granger cause economic growth. P-values are givdmackets. () denote statistical significance at

the 10%, 5% and 1% levels respectively.




Figure 1: Time Series Plots
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