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Abstract

The present study examines between inflation and prosperity for the Iranian economy in
the Q1 1367 - Q1 1399 and its nonlinear relationship with increasing money with the
Markov switching approach. For this purpose, using a standard method that was followed
by Lucas (2000), Ireland (2009) and Mogliani and Urga (2018), two demand functions
with full logarithm and semi-logarithmic specification are estimated. The results indicate a
nonlinear relationship between the volume of money and the cost of inflation. Also, at the
interest rate, 10% of inflation welfare costs for a complete logarithm model in the diet of
0.75% GDP in the diet were two 0.67% GDP and in the diet of 0,78% GDP. And for the
semi-logarithmic model in the diet, 0.039% of GDP in the diet is two 0.036% GDP and in
the diet of 0.031% GDP. In addition, an orientation in monetary policies and increasing the
volume of money caused instability in the performance of money and the cost of inflation.
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1. Introduction

Economists have raised many issues about the cost of inflation and its effects on welfare
under the title of welfare cost of inflation. In defining the welfare cost of inflation, it can
be written that inflation in two ways can cause welfare reduction. The first is that
households spend less time on manufacturing activity as inflation costs increase so they
have more time to make deals .On the other way, inflation causes the demand for banking
services to increase to save time on transactions. This causes scarce resources to be
transferred from the manufacturing sector to the bank. This is a social loss, because if there
was no inflation, these resources would be used directly in the production of goods and
services. The money demand function is an important basis in the mechanism of
transferring monetary policy to the real sector of the economy and must have the necessary
stability. Because in this case, an accurate and accurate prediction of the effects of money
supply changes on other macroeconomic variables such as prices and exchange rates can
be provided. Therefore, irregularities in monetary policies and the increase in money and
inflation resulting from it can lead to instability in the money demand function and affect
the welfare cost of inflation. In this paper, we try to evaluate the nonlinear relationship
between money and welfare cost of inflation with Markov Switching approach. For this
purpose, the money demand function in Iran is estimated using Divisia index and then the
welfare costs of inflation in the period (1988-2020) are calculated.

2. Materials and Methods

In order to calculate the welfare cost of inflation in this study, a standard method followed
by Lucas (2000) and Ireland (2009) and Mogliani and Urga (2018) is used as follows:

if m(i) is the money demand function and ¥ (x) its inverse, then the welfare cost of
inflation is

W(@) = f;n((i;)lp(x)dx = f.im(x)dx —im(i) 1)

where w(i) is the welfare cost of inflation, expressed as a fraction of income.
Clearly, the first step in the calculation of the welfare cost of inflation is the estimation
of a money demand function. In this regard, Lucas (2000) suggests two competing

specifications. One is linear in the (natural) logarithms of m (the ratio of nominal money
balances to nominal income, M/Y) and i (the short-term nominal interest rate)

Lnm = LnA — nLni 2)
and the other specification links the logarithm of m to the level of i
Lnm = LnB — &i 3)

where A > 0 and B > 0 are constants. Eq. (2) was inspired by Meltzer (1963) and is
known as the log-log (or double log) specification, whereas Eq. (3) was adapted from
Cagan (1956) and is known as the semi-log specification. The key difference between the
two specifications is the coefficient of the interest rate term. In Eq. (2), n > 0 measures the
absolute value of the interest elasticity of money demand, while § > 0 in Eq. (3) measures
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the absolute value of the interest semi-elasticity of money demand. Lucas (2000) shows
that when the money demand function takes the log-log form the welfare cost of inflation

is
W() = [ Axdx — A = AGE) I ()
and when it takes semi-log form the welfare cost of inflation is

W() = (J'B%dx —iBe™™) = 2 = () + &)e ¥] (5)

wn |

Thus, the welfare cost of inflation, w(i), can be obtained from Egs. (4) and (5) by using
estimated coefficients from Egs. (2) and (3), respectively.

3. Data

In this research, the model model for welfare cost of inflation in Iran's economy is estimated
by Markov Switching approach. For this purpose, in the first step, using Divisia sum and
consumer surplus approach and compensatory changes of money demand specifications
(Bamol-Tobin theory) with interest rate and money volume variables and using Markov
method, self-regression switching is extracted from the demand function of money and in
the second step, the welfare cost of inflation is calculated with the demand function derived
from the consumer surplus. The data used in this study are based on the frequency of
seasonal data for the period 1998-2020. OxMetrics software is used to estimate model
patterns.

4. Discussion

Based on the results, the elasticity of money demand for both logarithmic and semi-
logarithmic models was not statistically significant. Although estimating the elasticity of
money demand for all models is not statistically significant, the results are consistent with
Ireland (2009) and Dai and Serlitz (2019). Since the characteristics of the money demand
function are very important in calculating the welfare cost of inflation. Another important
point implies one of most famous monetary policy optimal rule Friedman (1969), I mean
keeping nominal interest rates at zero levels for risk-free assets. According to this rule,
social optimization is where the ultimate social benefit of keeping the last currency is equal
to the ultimate cost of money from the community's point of view. Because the cost of
generating the last currency for society is zero, so the ultimate social benefit of holding
money or nominal interest rates should be zero. In such a political system, the inflation rate
will be equal to the negative real interest rate, because the nominal interest rate is equal to
the sum of the real interest rate and the inflation rate.

In fact, the optimal inflation rate is negative from Friedman's rule to reflect the increase
in economic productivity, the lack of increase in economic productivity is similar to the
GDP reduction, which indicates the increase in welfare expenditure.
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5. Conclusion

In this study, we tried to calculate the welfare cost of inflation for Iran's economy during
the period ql 1367 -q1 1399 with Markov switching approach. The calculations indicate
that the welfare loss of rising inflation and moving away from optimal rule Friedman (1969)
with the disregard of monetary policymakers leads to an increase in the welfare cost of
inflation. Double-digit inflation rates themselves are evidence of this claim. The results
show that in the interest rate of 10% of the welfare cost of inflation for logarithmic model
in the regime of 0.75% of GDP in the regime two is 0.67% GDP and in the regime three is
0.78% GDP. Therefore, as the money increases, the welfare cost of inflation increases
increasingly. At the interest rate of 10% with semi-logarithmic characteristics in the regime,
one is equal to 0.039% OF GDP in the 0.036% GDP regime and 0.031% OF GDP in the
three-point regime.

In our country, inflation is 36.9% of the welfare expenditure of the regime is 2.46%
GDP and regime two is 2.21% GDP and the regime is 3.56% 2.56% of GDP in full
logarithm. If inflation rises from 36% to 38%, the amount of 7524.3 billion Rials of GDP
will be reduced. In other scenarios of this study, two other regimes of full logarithm, due
to the decrease in the relationship between the growth of money volume and nominal
interest rate, and its lack of deterrence, the reduction of GDP will be much greater and
consequently the welfare cost of inflation will increase further. This decrease in GDP is
considered as an increase in the welfare cost of inflation and as a tax loss of cash holding.
That's why people are trying to take cash away from themselves. Hence, inflation targeting
can be a solution.
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Tab. 2: Davis and Ang and Bekaert profile log-log and semi-log.
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Tab. 3: Dickey Fuller test results for variables.

s e ko SADF gyegiafal |
T e e e | giasegens || ORT
OFI 1 Gkl | lweb! | s & o e g
8o 720 784

7> Cand o)

I(1) | -YOYAYAY | —VIMYASS | —¥/¥AYYVD) Y/YArTEY YISAYE-Y S A 4 sy
SBb
SY/VAYAY | -YIMOYFR | -Y/FAYSOY —/AFADFY —JAYaRYs 800 &5 w8

1(1) o

linl gl g oo liw] (655 ka5 LS L Jdo )0 39590 (slo i 4570 )S s liio g5 oo gulis
o o382 aa |y Sblolen &k (VAAY T 156,85 JS5l) Ll elaygmas S 5l ool s ol gl ;|
9 €S gy @V (35 By (o 53 (VAR T wgduwgn g uilnga) (bg) ol > YL o 5l

S oo lolid |y 2l Sen bl (plotiw)s S 5)bjl a5 oy @)l 1) eg3 (sBg) € 2,5
o 413 6 TAR lseb) ALold )3 a8 sl s € wgalwgn? 5 € puilaged ge5] guls 4 as g b
D)5 3>

el 0 ()55 4y slez b ) 4w sl

JolS i )W laseiio b b ag3 goa gy SLOS @b 3yl -F Jgsa
Tab. 4: Estimation of money demand function: Divisia sum with log-log specifications.
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Diag. 3: Graphical results of the money demand function for divisia with log-log specifications (Source:

Research calculations).
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Diag. 4: Graphical results of the money demand function for divisia with semi-log specifications (Source:
Research calculations).
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Tab. 5: Seasons related to the regime with semi-log specifications.
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Tab. 6: Seasons related to the regime with log-log specifications.
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Tab. 7: Calculating the welfare cost of inflation at different rate rates, specifications and regime.
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