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ABSTRACT

The financing of the deficit by money printing is conventional in Iran economy, so inflation in Iran is
always ordinary phenomena. This paper uses threshold regression model to study whether a non-linear
relationship between inflation and foreign government debt based on two regimes of foreign government debt.
Results indicate that a non-linear relationship between inflation and foreign government debt exists in Iran.
In other words, when “foreign government debt” is the threshold variable, and foreign government debt is low,
(threshold value is less than 16.1 billion Rials), and the foreign government debt has a significantly negative
impact on inflation. By contrast, when foreign government debt is high (threshold value is larger than 16.1
billion Rials), the foreign government debt has a significantly positive impact to inflation. So the foreign
government debt has a threshold value that it has a different effect on inflation based on two regimes of
foreign government debt (high and low foreign government debt regimes).
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Introduction

Iran’s economy is highly dependent on the production and export of crude oil to finance government
spending, and consequently is vulnerable to fluctuations in international oil prices. Although Iran has vast
petroleum reserves, the country lacks adequate refining capacity and imports gasoline to meet domestic energy
needs.

Since the advent of the revolution in 1978-1979, Iran has experienced an inflation rate of more than 600%
over the 1978-1990 periods. Such an inflation rate is remarkably high relative to those prevailing in industrial
countries. For example, the CPI-based rate of inflation over the same period in the U.S. was 100%. It was
114% in Canada; 131% in France; 42% in Germ a ny; 248% in Italy; 37% in Japan; and 153% in the U.K.
The fact that the income level in Iran is not as high as the income level in the industrial countries makes the
relatively high inflation in Iran even worse (or intolerable) for those who make a living there. It was difficult
to make them understand that inflation could be due to the excess supply of money, the decline in domestic
production, and the depreciation of the Iranian Rial. 

Central bank in Iran is dependence to government and the financing of the deficit can be done through
money printing, internal and/or external borrowing and use of central bank’s foreign reserves. External
borrowing and use of reserves combined would correspond to the link between budget and current account
deficits, and money printing and use of central bank’s reserves combined would emphasize credit extension
by central bank. The financing of the deficit by money printing is conventional in Iran economy, so inflation
in Iran is always ordinary phenomena. Foreign government debt is one of the ways for financing budget deficit
in Iran. In this paper, we study whether a non-linear relationship between inflation and foreign government
debt based on two regimes of foreign government debt. Paper organized by four sections. The next section
introduce model. Third section shows empirical results and final section is conclusion.
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Model Specification:

We have used the following model based on Cukierman and et al., (1992):

  (1)( , , )F GS FBD M  

Where π is inflation rate based on CPI price index, GS is government size or the share of total government

expenditures in GDP, FBD is The foreign government debt and     is money-(M2)- growth rate.M
The non-linear model based on threshold regression as following:

  (2)( , , ) [ ] ( , , ) [ ] tF GS FBD M A CBI F GS FBD M A CBI        

The threshold value γ can be found by estimating the regression (2) through finding the minimum Error
Sum of Squared. In this paper we set “foreign government debt” as the threshold variable. We can also apply
the statistic coming from the threshold variable. For instance, we adopt the heteroskedasticity-consistent
Lagrange multiplier (LM) of Hansen (1996) to test the null hypothesis of the linear assumption. Once the
estimator can be found, we then start with the statistical test, but the test procedure of Regression (2) is
different from the traditional test. Under the null hypothesis of no threshold effect, the threshold parameters
will be unidentified. This will cause the traditional test statistic in a large sample distribution to not belong
to the χ2 distribution, but rather to a non-standard and non-similar distribution which is affected by nuisance
parameters. This will cause the critical value of the distribution to not be estimated through simulation. In order
to overcome the difficulty, Hansen (1996) uses a statistic of his own large sample distribution function to
transfer and calculate the asymptotic p-value of a large sample. Under the null hypothesis, the distribution of
the p-value statistic is uniform, and this kind of transformation can be calculated through bootstrap. In Eq. (2)
H0 refers to the regression equation that goes back to the linear model as Eq. (1) shows. This means that there
exists no threshold effect. Conversely, it means that there exist different effects between the two regimes.  Let
S0 and S1 be the residual sum of squares under the null hypothesis and the alternative of Eq. (2), respectively.
As such, the F-test is based on:
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Empirical Results:

This paper uses Hansen (1996, 2000) threshold regression model to study whether a non-linear relationship
between inflation and foreign government debt based on two regimes of foreign government debt. As Table
1 shows, we adopt Hansen (1996, 2000) advice to use the bootstrapping model.  While the threshold variable
is “foreign government debt”, we find that F-statistic is (13.26), which is significant at 1% level. The threshold
value is 16.1 billion Rials, and this means that one threshold exists.  After making sure that the threshold
effect exists, we analyze the linear and non-linear foreign government debt in different foreign government debt
regimes and discuss how foreign government debt affects the inflation in different threshold regimes.

Table 1: Threshold Tests
Threshold Variables FBD
p value of F test 0.00
Threshold regime(%) 16.1

Table 2: inflation and Government Size
Variables Linear Model Foreign government debt (FBD)

--------------------------------------- --------------------------------------------------------------------------------------------
Threshold value (%) p-value #16.1 p-value >16.1 p-value
Interception 0.268 0.01 0.3151 0.02 -2.768 0.05
GS -0.461 0.16 -0.396 0.28 12.53 0.04

0.21 0.30 0.079 0.70 -2.34 0.11M

FBD -0.0017 0.17 -0.0114 0.05 0.0464 0.04
R2 0.26 0.16 0.80
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As table 2 indicates, in linear model, all variables have not a significantly effect on inflation.  In the non-
linear model, when “foreign government debt” is the threshold variable and threshold value is less than 16.1
billion Rials, The foreign government debt has a significantly negative impact on inflation. By contrast, when
threshold value is larger than 16.1 billion Rials, the foreign government debt has a significantly positive impact
to inflation. So the foreign government debt has a threshold value that it has a different effect on inflation
based on two regimes of foreign government debt (high and low foreign debt regimes). In addition, the money
growth rate also has a significantly positive impact on inflation in more independence of central bank regime
and it has not a significantly effect on inflation in less independence of central bank regime.

Conclusion:
We have used the Cukierman and et al., (1992) model and the threshold regression approach for modeling

non-linearity relationship between inflation and foreign government debt based on two regimes of foreign
government debt. Results indicate that a non-linear relationship between inflation and foreign government debt
exists in Iran. In other words, when “foreign government debt” is the threshold variable, and foreign
government debt is low, (threshold value is less than 16.1 billion Rials), and the foreign government debt has
a significantly negative impact on inflation. By contrast, when foreign government debt is high (threshold value
is larger than 16.1 billion Rials), the foreign government debt has a significantly positive impact to inflation.
So the foreign government debt has a threshold value that it has a different effect on inflation based on two
regimes of foreign government debt (high and low foreign government debt regimes).
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