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Abstract

The uncertainty of macroeconomic variables imposes irreversible effects on
economic phenomena. Therefore, it is necessary to avoid the effects of
uncertainty on macroeconomic variables. One of these phenomena is income
inequality. Hence, investigating the effect of the uncertainty of macro variables
on income distribution requires careful modeling. In this paper, using the fuzzy
regression model with symmetric and asymmetric coefficients in MATLAB and
GAMS programs environments, the effect of the uncertainty of macroeconomic
variables on Gini coefficient of income deciles in Iran has been investigated for
the period 1995-2007. The results showed that the Gini coefficient of the right
and left extents of all income deciles, except for the second and eighth deciles,
did not fluctuate significantly until 2011. The increase in the fluctuation of the
right extent of the second income decile indicates the increase of inequality and
the effect of the uncertainty of the macro variables. The dramatic decline in the
fluctuation of the right extent of the eighth income decile in 2009 is due to
economic developments and improved income distribution. Also, the increase in
the extent of the right and left Gini coefficients of income deciles, especially the
upper deciles in the years after 2011 indicates an increase in inequality in the
income distribution in these years. This inequality gets more severe in the tenth
income decile, which makes the rich richer. The most common criteria of MSE,
RMSE, MAPE, MAE are used to evaluate the results, showing the excellent
performance of fuzzy coefficient regression model. In a general conclusion, it can
be said that the instability of macroeconomic variables that result from policy-
making increases the inequality between the deciles, and compensatory policies
cannot reduce the scope of such inequality.
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1. Introduction

Economic variables are inherently subject
to a variety of uncertainties. In recent
decades, the importance of issue has
become more and these uncertainties
have been analyzed more in the studies on
the variables such as the Gini coefficient of
income deciles. Economic theories are of
particular importance.

Since modeling based on fuzzy logic has
great flexibility and distributive power,
fuzzy regression is used to investigate the
factors affecting income distribution. The
main questions are:

1. Whether the uncertainty of macro
variables (including: GDP, bank
interest rates, inflation rate,
exchange rate and stock price
index) will affect the Gini
coefficient of income deciles?

2. What is the Gini coefficient for
income deciles using this method?

2. Research Methodology

In order to estimate the centers and
widths of the right and left income deciles,
the fuzzy regression model was used as
follows (Tanaka et al., 1982).

The general form of the regression model
with fuzzy coefficients is as follows (1):

Y= f(E'A) =Ay+Ajx; +Ayx, + -+
Anxn (1)

Where Y is the dependent variable or
fuzzy output, x = (x1,x,, ..x,) is the
vector of independent variables or input
vector, A = {4y, A, ....A,} is a set of fuzzy
numbers, and (y1,x1), V2, %2) v oo, Vi Xm)
are the set of regular data. The fuzzy
parametersAg, A, ....A, are meant to be
determined in a way to have the best
fitting on the above data in accordance

with (1) based on some of goodness-of-fit
criteria. 2) The fuzzy coefficients 4; , are so
that the ambiguity of the fuzzy output ¥; is
minimized.

In the case where 4;s are symmetric, the
total fuzzy output widthY for all data is
called the objective function. The
objective  function  where4;s are
asymmetric is represented by (2)

m

Z = 2msgy + 2 i(si iji) (2)
=1

j=1

In (2), x;; means the ju observation of the
i variable. In the case where4;s are
asymmetric, the objective function is
represented by (3):

Z =m(sk +s&) + Z[(Sg +5¢) z xi)] (3)
i=1 =1

The objective function of Z, obtained

through substituting k;sf =sf, can be

written based on kurtosis coefficients as
follows:

n
(1= h)sh+ (=) ) (sbaz) — ag
i=1
n
- Z(aoxﬁ) 2=V,
i=1
ji=12.,m (5

A-h)s&+@- h)Z(isxﬁ) +ao
i=1

n

+ Z(aoxji) =2+,
i=1

j=12,.,m (6)

By substituting k;s-= s&, based on kurtosis
coefficients, it can be written as follows:

(1 — h)Kosh + (1 — h) X (Kis{xj) — ag —
Yici(aoxjp) 2+ y;, j=12,.....m(7)
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3. Research Findings

One of the important features of this study
is the estimation of the right and left
widths of the Gini coefficient of income
deciles, through which we can determine
the extent to which income deciles are
affected by uncertainty, ie., the
fluctuation of economic variables. The
results of this study show that from 1996
to 2011, the extent of the right and left
width fluctuations of the Gini coefficient
did not fluctuate significantly for all
income deciles except the second and
eighth deciles. Increasing the fluctuation
of the right extent of the second income
decile indicates an increase in the
inequality and the impact of this decile on
macro variables made by domestic
policies. Also, a significant decrease in the
fluctuation of the right extent of the eighth
income decile in 2009 indicates the impact
of changes in the country's economy,
including a sharp decline in the price index
of consumer goods and services.

4. Conclusion

The results of this study show that from
1996 to 2011, the amplitude of the right and
left width fluctuations of the Gini
coefficient did not fluctuate significantly
for all income deciles, except for the
second and eighth deciles. Increasing the
fluctuation of the right extent of the
second income decile indicates an
increase in the inequality and the impact
of this decile on macro variables made by
domestic policies. Also, a significant
decrease in the fluctuation of the right
extent of the eighth income decile in 2009
indicates the impact of changes in the
country's economy, including a sharp
decline in the price index of consumer
goods and services. Furthermore, the

results of this study show that since 2011
the right and left widths of the Gini

coefficient of income deciles have
increased and inequality in income
distribution of high-income deciles has
increased in the mentioned years so that
this inequality is more severe in deciles
with high income, including the tenth
decile.
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