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1. Noise to Signal Ratio (NSR)
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Aim and Introduction

In managed floating exchange rate systems, one of the important issues facing
monetary policymakers is defining the exchange rate corridor and committing to
it. In developing countries (with a low flow of foreign capital and limited access
to international financial markets), it is difficult to follow committed policies. Iran
is not only an oil-exporting country but also has limited access to export earnings
due to sanctions. The central bank is heavily dependent on the government
policies. Consequently, these causes have led to 5 currency crises since 1991.
Therefore, having an early warning system for Iran’s exchange market is essential
for monetary policymakers. One of the prominent aspects of this study is the
definition of crisis index, which considers not only the direct intervention of the
central bank in the exchange market but also both the exchange rate growth and
the central bank’s foreign reserve growth rate. Finally, using the Probit approach,
an early warning system with a low noise-to-signal ratio is proposed.

Methodology

Quarterly data from 1990 to 2023 for Iran and the United States were used in the
model. Domestic data represent the real and monetary sectors of Iran’s economy,
and U.S. data represent the world economy.

First, using Bai-Perron (1997) and oil revenue as a state variable of the economy,
the duration was divided into three periods: low oil revenue, high oil revenue, and
sanctions. The random walk equation was estimated.

logoil, = a+ b logoil,_y + & Q)
Second, for each period, according to Weymark's (1995) model, the exchange
market pressure (EMP) and direct intervention indices were calculated. Then the
average and standard deviation of both the exchange rate growth and the central
bank’s foreign reserve growth rate were calculated.

Third, the situation in each quarter is determined as shown in Tables 1 and 2:
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Table 1: The situation in each quarter in leaning with the wall intervention type

Type of  intervention: .z .
leaning with the wall Tt <70 2T =0
é.=é+a, Mega-Crisis type (1) Crisis type (1)
é < é+a, Ordinary Favorable
Table 2. The situation in each quarter in leaning against the wall intervention
type
Type of intervention: .= .3
leaning against the wall Tt <70 2T =0
g, =é+a, Mega-Crisis type (2) Ordinary
é<é+a, Crisis type (2) Favorable

é; is the exchange rate growth, and 7; is the central bank’s foreign reserve growth.
é and g, are the average and standard deviation of the exchange rate growth,
respectively. 7 and o, are the average and standard deviation of the central bank’s
foreign reserve growth, respectively. Ordinary and favorable situations are
considered the same. But, the other situations are different.

Fifth, equation 2 was proposed as an early warning system.

CRI; = a+ 83y CRI;_3 + 3, SCN; + 35COV; + B,FRG;_x + RsERG;_, +
R¢ERGEN,_, + 3;BFRLiq;_, + RgGBDLiqG;_, + 8,GDBLiqG;_, +
3,0LiqGy_5 + 311GDPG,_, + 3, OilGDP;_, + 343 OilG,_, +

344 USAGDPG,_, + Ry USAInf,_, + &; 2
All variables are 1(0). CRI; is the quarterly situation. SCN; and COV; are the
dummy variables for sanctions and COVID-19 respectively. The 2 lag variables
are:

FRG is the central bank's foreign reserve growth. ERG is the exchange rate
growth. ERGEN is the deviation of exchange rate growth from its long-term trend.
BFRLiq is the ratio of the central bank's foreign reserve to liquidity. GBDIiqG is
the growth of the ratio of the government budget deficit to liquidity. GDBIiqG is
the growth of the ratio of the government debt to the central bank to liquidity.
LigG is the liquidity growth. GDPG is the growth of GDP. OilGDP is the ratio of
oil revenue to GDP. OilG is the Brent crude oil growth. USAGDPG is the growth
of the USA's GDP. USAInf is the USA's CPI.

Sixth, the forecasted variable is compared with the actual. Then, the NSR was
calculated. NSR is between [0,1]. The less NSR, the better fitted the forecasted
variable.

Findings

There were no crisis type 1 and also mega-crises type 1 and 2. Therefore, the
situation in each quarter is either crisis type 2 or ordinary. The crises are 1994q1,
1995¢2, 2012q1, 201294, 2018g3 and g4, 2020q1 to g4, and 2023q1.

The Probit model is:
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CRI, = -48.154 - 4.717*CRI,_5+ 1.718*SCN, + 11.496*COV, + 2.859*FRG,_,+
302.002*ERG,_, - 308.849*ERGEN,_, - 40.659*BFRLiq,_, - 36.540*GBDLiqG,_,
+40.174*GDBLiqG,_, + 99.098*LiqG,_,- 14.066*GDPG,_, + 98.677*0ilGDP,_, -
0.482*0ilG,_,- 4.932*USAGDPG,_,+ 9.820*USAInf,_, + &,

The above equation can predict all crises. The NSR is 0.143 which means that the
model can good predict the crises.

Discussion and Conclusion

In this article, in addition to examining the exchange rate seasonal growth and the
central bank's foreign reserves' seasonal growth, the central bank's performance
in the face of currency crises has been determined. Then, a model to predict
currency crises with the Probit approach is also provided. The results show that
the central bank and other economic agents do not consider the same seasons as
critical. The economic agents expected a crisis in any season in which the sanction
is approved, regardless of the time of its implementation. In most of the currency
crises, the central bank has aggravated the currency crisis by buying foreign
currency to increase its foreign exchange reserves. The crisis period has not
exceeded two seasons in all cases except the Corona period. Among the internal
variables of the model, the variables of liquidity growth, exchange rate growth,
foreign exchange reserve growth, oil income to GDP ratio, and sanctions are
effective factors in predicting a currency crisis. GDP growth, the Brent crude oil
growth, and the difference in exchange rate growth from the long-term trend are
also more effective variables in reducing the possibility of currency crises. The
proposed early warning currency crisis system could predict all currency crises.
Finally, as a policy recommendation, it is suggested that instead of stabilizing the
exchange rate level, the central bank should stabilize the exchange rate growth in
the mid-term to increase its credibility among economic agents by reducing the
inflationary environment and currency fluctuations.
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