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Abstract: Problem statement: In this study, we tried to examine the relationship between inflation and
inflation uncertainty in Iran, because of considerable variation in its inflation rate. Approach: Inflation
uncertainty is the major cost of high inflation that can influence the decision making of economic
agents. Results: This study constructed a time series of seasonally inflation uncertainty in Iran from
1959-2009 and investigated the relationship between inflation and inflation uncertainty. We modeled
inflation uncertainty at time varying process through EARCH framework. Also, the asymmetric and
consistence behavior of inflation uncertainty was analyzed by using this method. The result showed
that there was an asymmetric relationship between inflation and inflation uncertainty and shocks
inflation uncertainties do not die out rapidly. Thus, the positive shocks had a greater effect on
uncertainty rather than negative shocks. In final, we investigated from the Granger Causality test that
inflation was Granger Causality of inflation uncertainty. Conclusion/Recommendations: The results
of study recommend to aiming at low average inflation rates in order to reduce the negative
consequences of inflation uncertainty.
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INTRODUCTION

Inflation is one of the most important economic
variable both theoretically and empirically. Inflation
uncertainty that generated from inflation volatility is
one of the major cost of inflation that can influence the
decision making of economic agents. We can't say that
inflation is harmful or useful for an economy but we
can say that inflation uncertainty is harmful. Inflation
uncertainty has the negative effect on economic
variables such as: growth, consumption, investment,
money demand and other. The relationship between
inflation and inflation uncertainty has attracted
considerable attention since the publication of Milton
Friedman’s Nobel lecture. Friedman (1977) was the
first who formalized the relationship between inflation
and inflation uncertainty and He strongly supported the
causality link that running from inflation to inflation
uncertainty.

Golob (1994) argues that inflation uncertainty is
one of the most important costs of inflation, it creates
about future inflation. Uncertainty about inflation
similar to expected inflation is a factor in an economic
decision. For example, uncertainty about future
inflation can affect both business investment and
decisions and consumer saving decisions. He says that

inflation uncertainty has two types of economic effects.
Ex-ante effect that inflation uncertainty leads to change
in decision making from the ones they would make
otherwise. The next effect is ex-post effect that takes
place after the decisions have been made. He says that
this is the response of monetary policy that leads to
inflation uncertainty because the timing and short run
impact of policy on inflation is uncertain. He suggested
that to minimize the disruptions to economic decision
making by inflation uncertainty, the Federal Reserve
should continue to work toward price stability (Golab,
1994).

Engle (1982) was the first who modeled inflation
uncertainty as Autoregressive Conditional
Heteroskedasticity (ARCH). He used conventional
inflation equation with fixed parameters and allowed
the conditional variance of inflation shocks to vary over
the time. He suggested that the conditional variance of
unpredictable shocks to the inflation could be used as
proxy for inflation uncertainty (Engle, 1982). Bollerslev
(1986) developed the Generalized ARCH (GARCH)
model, in which the conditional variance is a function
of lagged values of forecast errors and the conditional
variance.

This study focuses on the inflation-uncertainty
relationship by using a seasonally series of Iran
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inflation rates, a period characterized by significant
variability of the inflation rate. For this period, we find
strong evidence in favor of the Friedman-Ball
hypothesis. We explain this linkage by estimating a
conditional variance series using the EGARCH
technique. This flexible GARCH model allows for an
asymmetric response of inflation uncertainty to positive
and negative inflation shocks. The rest of the study is
outlined as follows: At first provides a review of the
literature on measuring inflation uncertainty and the
results from past studies, in continue, discusses the data
and methodology and discusses the empirical results.
Finally, we present summarizes the major conclusions.

Literature review: Friedman (1977) suggests a
positive correlation between the level of inflation and
inflation uncertainty, with higher inflation leading to
greater uncertainty and lower output growth. The
literature that explores the relation between inflation
and inflation uncertainty centers on the empirical
estimation of inflation uncertainty that conforms to the
notion of uncertainty as set forth by Friedman. This
literature then uses causality tests to establish the
relation between inflation and the estimated measures
of inflation uncertainty (Friedman, 1977). Okun (1971)
shows that the countries with high standard deviation of
inflation are the countries that experiencing high
inflation rate. He argued that inflation is positively
associated with inflation uncertainty that created by
more unpredictable monetary policy that caused by
high inflation (Okun, 1971).

Demetriades (1988) shows that in the presence of
asymmetric information between the policymaker and
the public and asymmetric stabilization policies (a
greater policy response to negative shocks than positive
shocks), there will be a positive relationship between
the inflation rate and its variance. Ball (1992)
formalizes Friedman’s argument in the context of
model in which more inflation associated by more
uncertainty over the monetary policy stance. He argues
that there are two types of policymakers that one type
would like to reduce inflation but another of type fear
that it would lead to recession. Therefore, economic
agents will be highly uncertain about the future taste of
policymakers and consequentially about future inflation
(Ball, 1992).

Cukierman and Meltzer (1986) asserted that the
causality running in opposite direction from inflation
uncertainty to inflation that well known as Cukierman
and Meltzer hypothesis. They argue that increases in
inflation uncertainty raise the optimal inflation rate by
increasing the incentive for the policy maker to create
inflation surprises in a game theoretical framework
(Cukierman and Meltzer, 1986).

536

Engle (1983) employs an Autoregressive
Conditional Heteroskedasticity (ARCH) model to
estimate the conditional mean and variance of inflation
from US data. ARCH models provide time-varying
estimates of the conditional variance of inflation,
specified as a linear function of current and past
squared forecast errors (Engle, 1983). Evans (1991)
employs an ARCH model in his study; he finds that the
relationship between inflation and inflation uncertainty
is positive, but does not establish causation. Bollerslev
(1986) develops a Generalized ARCH (GARCH) model
in which the time-varying estimates of the conditional
variance also include past variances. He finds that the
conditional variance does not appear to be closely
related to inflation (Bollerslev, 1986).

Johnson (2002) measures uncertainty as the SD of
individual forecasts within a calendar year and as the
average next-year forecast error. He finds that, there is
positive link between past inflation and current
uncertainty similar to Friedman-Ball hypothesis
(Johnson, 2002). Devereux (1989) discussed that causal
link running from variance of inflation to the average
rate of inflation. He represents a theoretical framework
by exploiting a model of discretionary monetary policy
which incorporated real disturbance and endogenous
wag indexation (Devereux, 1989). Neyapti (2000) by
using an Autoregressive Conditional Heteroskedasticity
(ARCH) shows that high inflation associated with more
uncertainty of wholesale price inflation in Turkey
between 1982-1999. Nas and Perry (2000) constructed
a time series of monthly inflation uncertainty in Turkey
from 1960-1998 using GARCH models. They finds that
inflation significantly raised inflation uncertainty over
the full sample and three subsample but the evidence on
the effect of inflation uncertainty on average inflation is
mixed and depends on the sample (Nas and Perry,
2000).

Holland (1995) argued that if central bank attempts
to minimize the welfare losses arising from inflation
uncertainty, then greater inflation uncertainty leads to
lower average inflation rate, not higher inflation rate.
Fountas et al. (2004) find that inflation causes inflation
uncertainty for France and Italy, but not Germany.
Also, they find that uncertainty causes inflation for
France and Germany with a negative sign. They used
EGARCH model in their study (Fountas et al., 2004).

Brunner and Hess (1993) and Caporale and
McKiernan (1997) all provide evidence for the positive
association between the mean and the variance of
inflation, both across countries and over time for the
US. Brunner and Hess (1993) argue that the GARCH
model places symmetry restrictions on the conditional
variance that are differing with Friedman-Ball
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hypothesis. This hypothesis represented that when
inflation is low then inflation uncertainty lower that
high inflation situation (Brunner and Hess, 1993).
Thornton (2008) examines the relationship between
inflation and inflation uncertainty, by using GARCH
(1,1) model in his estimates. The result of this study
shows a positive short run relation between the mean
and variance of inflation. On the Basis of this study
Friedman's Hypothesis is supported. Therefore, high
inflation is associated with more variable inflation
(Thornton, 2008).

MATERIALS AND METHODS

Data and methodology: The data used are seasonally
Consumer Price Index (CPI) of Iran economy from
1959-2009. Data of central bank of Iran have been used
as the source data. Also, we applied EGARCH model
for capture volatility. Autoregressive Conditional
Heteroscedasticity (ARCH) type modeling is the
predominant statistical technique employed in the
analysis of time-varying volatility. In ARCH models,
volatility is a deterministic function of historical
returns. The original ARCH (qg) formulation proposed
by Engle (1982) model of conditional variance has a
linear function of the first q past squared innovations:

q
h, =w+2aisf,i (1)
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Several models have been provided to investigate
the Asymmetric effects in GARCH models. In this
study we employ the asymmetric Exponential GARCH
(EGARCH) model proposed by Nelson (1991). The
GARCH model requires non-negative coefficients,
since the EGARCH specification models the logarithm
of the conditional variance and does not impose non-
negativity constraint (Nelson, 1991). The mean and
variance equations of the AR(p)-EGARCH(1,1) model
can be expressed as:
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If y is non-zero, the impact of inflation on inflation
uncertainty is asymmetric, when y is positive an
increase in inflation causes more inflation uncertainty,
since a decrease in inflation produces less uncertainty.
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This interaction is similar to that of Friedman.
Furthermore, the flexibility of this asymmetry, the
logarithm specification assumes greater weight is
placed on higher levels of inflation in estimating
uncertainty, which confirms to Friedman-Ball
hypothesis.

Also, we employ Granger Causality tests to explore
the linkage between inflation and inflation uncertainty.
The standard Granger Causality test is a test of
temporal ordering between two variables, allowing us
to examine whether inflation (m;) precedes inflation
uncertainty (h) and whether inflation uncertainty
precedes inflation. To examine these tests, we use the
following equations:

+Z(x, tI+ZBTEtI+V (4)
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Equation 4 is used to test whether inflation causes
inflation uncertainty while Eq. 5 is used to test whether
inflation uncertainty causes inflation.

RESULTS AND DISCUSSION

It is necessary to check the order of integration of
inflation rate series before we continue the inflation
uncertainty models. Therefore, at first, we examine the
stationary of inflation variable by using Phillips-Perron
test.

Figure 1 illustrates the volatility of price changes
over the period; also Table 1 shows the summary
statistics for the inflation series. The value of the
Jarque-Bera statistics implies a deviation from
normality, the significantly of Q statistics and LM(1)
statistics indicate that the squared deviation of the
inflation rate from the sample means indicates the
existence of ARCH effects.
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Fig. 1: Iran Inflation, 1959-2009
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Table 1: Summery statistics for consumer price inflation, 1959-2009

Table 3: EGARCH(1,1) Model for inflation, 1959-2009

Mean 3.250319
Median 3.193305
Maximum 17.77595
Minimum -6.357280

Std. Dev. 3.779731
Skewness 0.034870
Kurtosis 4.142906
Jarque-Bera (Probability) 10.98044 (0.004)

§ 6.3020 (0.012)

LM(1) 6.311521 (0.0128)

Z-statistic

Q? is the Ljung-Box test for serial correlation in the squared
deviations of the inflation rate from its sample mean, where the 1st
order test statistic is reported; LM(1) is the Engle test for ARCH
effects. Values in parenthesis are p-values

Table 2: Unit root tests results for consumer inflation, 1959-2009

Philips and Perron -12.06852* (0.000)
Test critical value

1% -4,004599

5% -3.432452

10% -3.139991

*: Indicates significance at the 95% level

Table 2 reports the Unit root test results for the
inflation series. The result of this test indicates that
inflation variable is stationary.

The maximum likelihood estimates of the GARCH
model are reported in Table 3. The model selected lags
briefly on the basis of the minimum value of the Schwarz
Bayesian Criterion. The results strongly support the
existence of a positive relationship between inflation and
inflation uncertainty. The reported parameters in the
inflation and covariance equations are highly significant
and of the hypothesized signs. This model is able to
accommodate for the asymmetric or leverage effect. The
EARCH modeling is appropriate for modeling of most of
economic and financial time series data since negative
shocks and positive shocks have different effects on the
conditional variance (volatility).

Table 3 reports the estimates of the estimated
model. The results indicate that estimated model for
both standardized residuals and standardized squared
residuals are free from serial correlation and conditional
heteroscedasticity. Thus, it specified that estimated
EARCH model seems to be an adequate model. A
Granger-causality test of the inflation-inflation
uncertainty relation indicates that it is strongly causal
and positive.

The coefficient of vy is significant statistically at the
5% level. In this study, the positive and significant
value of y coefficient implies that positive shocks have
a greater impact on inflation uncertainty rather than
negative shocks. Also, from the Table 3 we can
investigate that shocks inflation uncertainties do not die
out rapidly. We now turn to the result of Granger
Causality tests. The results shown in Table 4 indicate
that inflation is Granger causality of inflation
uncertainty but the inverse relation is not observed.

Variables Coefficient (probability)
Inflation equation
Intercept 0.086933 1.820290 (0.0687)
P(-1) 0.388834 7.100723 (0.0000)
P(-3) 0.205612 3.128820 (0.0018)
P(-4) 0.346877 6.137051 (0.0000)
Seasonal dummy_1 -0.019069 -4.142750 (0.0000)
Seasonal dummy_2 -0.066827 -12.64048 (0.0000)
Seasonal dummy_3 -0.024765 -5.819860 (0.0000)
Variance equation
Intercept -0.407140 -1.463864 (0.1432)
ABS(RESID(1)/@SQRT
(GARCH (-1))) -0.107418 -2.364768 (0.0180)
RESID(-1)/@SQRT
(GARCH(-1)) 0.357317 6.266485 (0.0000)
LOG(GARCH(-1)) 0.934437 25.71428 (0.0000)
R%dj. 0.569605
SBC -4.628302
LM(1) 0.225309

(0.6356)
LM(2) 1.395208

(0.2503)
LM(3) 1.373946

(0.2520)
LM(4) 1.030057

(0.3929)

SBC: Schwarz Bayesian Criterion; LM1 is the ARCH LM test
statistic of Chi-square (1)

Table 4: Granger causality test

Null hypothesis F-statistic (probability)

Inflation uncertainty does not
Granger cause inflation
Inflation does not Granger
cause inflation uncertainty

1.27117 (0.28273)

210.775 (0.0000)
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Fig. 2: Inflation uncertainty generated with EGARCH
model from 1959-2009

Therefore, rising inflation raises inflation
uncertainty and this result supports Friedman-Ball
hypothesis in Iran economy. Figure 2 shows the
inflation uncertainty generated by using EGARCH (1,1)
model. We can investigate that inflation uncertainty
was observable from 1973. Also, the maximum of
inflation uncertainty observed in 1995.
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CONCLUSION

The result of this study confirms the positive
relationship between inflation and inflation uncertainty
for the period 1959-2009 in Iran Economy. The method
was used to capture the inflation uncertainty from
inflation is the EGARCH model that proposed by
Nelson. We find that EGARCH models are more
successful in capturing inflation uncertainty and its
asymmetric behaviors. The empirical results show that
Friedman-Ball causal link strongly supports in Iran
Economy. Therefore, higher inflation rate leads to
higher level of inflation uncertainty. Also, the result of
Granger causality test strongly supported the Friedman-
Ball hypothesis, this show that the causality is running
from inflation to inflation uncertainty. In this study we
gauge two features of inflation uncertainty, namely
asymmetry and persistence of shocks. Thus, positive
shocks have a greater effect on inflation uncertainty
rather than negative shocks or shocks have asymmetric
effects on the volatility of inflation and shocks inflation
uncertainties do not die out rapidly. The policy
implication in Iran is to aiming at low average inflation
rates in order to reduce the negative consequences of
uncertainty.
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