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Abstract

The purpose of this study, regarding the characteristics of an oil economy such as Iran,
is to choose the Ramsey optimal monetary policy and appropriate exchange rate system.
The model includes Ricardian and non-Ricardian households, nominal rigidity (in price
level and wages) and real rigidity (in consumption), public goods, oil and non-oil exports,
different exchange systems (float, managed floating, and fixed), and different targets in the
real and monetary sector for the central bank. Also, the consequences of implementing the
Ramsey optimal monetary policy versus the current state of the country were examined.
Finally, the effects of oil prices shocks, foreign inflation shock, money supply shock,
and nominal exchange rate growth shocks on macro variables under the base model and
Ramsey’s optimal monetary policy were examined. The results show that, first, the central
bank should choose and commit to the managed floating exchange rate system among
different exchange systems and dual-targeting (production and inflation with more focus
on production) among different targeting policies. Although the fixed exchange rate system
has a much smaller loss function than others, it is not feasible due to the instability of the
economy. Second, the central bank’s commitment to an optimal policy makes the monetary
and real sectors of the economy much less volatile and much more stable versus monetary
and foreign currency shocks compared to the base model. In faced with external shocks,
Ramsey’s optimal monetary policy gives more stability to the real sector of the economy in
lieu of more volatility and stability in monetary variables.
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1. Introduction
Based on Impossible Trinity (Trilemma), it is impossible to have all three goals below
simultaneously:
1. Fixed exchange rate system
2. Free capital movement
3. Independent monetary policy
Therefore, Central Bank can choose 2 items among the aforementioned goals.
Economic policymakers in developing countries (with high exchange rate pass-through and
limited access to the global financial market) usually have no tendency to implement float
exchange rate systems due to the fear of floating. Consequently, in these countries, the
monetary policies are less independent. Thus, the interaction between the exchange rate
system and monetary policy should be considered. One of the best methods for modeling
the optimal monetary policy and appropriate exchange rate regime is the Dynamic
Stochastic General Equilibrium (DSGE) model. There are two approaches to DSGE models
by New Classical and New-Keynesian economists.

Table 1. The differences between New Classical and New-Keynesian DSGE models.

Features New Classical New-Keynesian
Business Cycles Shocks Real shocks Real and money sector shocks
Markets Perfect competition Monopolistic competition

Wage and Price Levels Completely flexible | Nominal rigidity (in short-run)

Economic Policies’
Efficiency

Information in Markets symmetric symmetric

inefficient Efficient in short-run

2. Methods

In this article, according to New-Keynesian DSGE models and for the characteristics of an
oil economy such as Iran, the model was developed. This model includes Ricardian and
non-Ricardian households, rigidities in wages and price level (Calvo (1977)) and stickiness
in consumption, public goods and oil sector (by the Government), non-oil exports, different
exchange rate systems (float, managed floating, and fixed), and different targets in the real
and monetary sector for the central bank. finally, the advantages of implementing the
Ramsey optimal monetary policy versus the current state of the country were examined.
Finally, the effects of oil prices shocks, foreign inflation shock, money supply shock, and
nominal exchange rate growth shocks on macro variables under the base model and
Ramsey's optimal monetary policy were examined.

The base model has 95 equations and 59 parameters. after log-linearization of equations,
the parameters of the model were estimated by the Bayesian method and the Metropolis-
Hastings algorithm.

After estimating the model, optimal Ramsey monetary policy is chosen among the
following loss functions:

L, =05 Z(o.s + Y2 + 0.5 % (m, — 7)?) (1
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¥¢ is the deviation of GDP growth, (1r; — ;) is the deviation of inflation from central
bank’s inflation’s target, e, is the deviation of real exchange rate growth and (h; — &;) is
the deviation of nominal exchange rate growth from central bank’s nominal exchange rate
growth target.

L;, L, and L; are dual-targeting of production and inflation. L, and Lg are triple-
targeting of production, inflation and real exchange rate growth. Lg, L,, Lg and Lg are
triple-targeting of production, inflation and nominal exchange rate growth.

3. Data

The quarterly data used in the simulation are for 1990.2 to 2017.1. These data include the
GDP (100 index=2013), PPI inflation (100 index=2013), CPI inflation (100 index=2013),
the growth rate of the monetary base, the growth of the nominal exchange rate, government
consumption expenditures (100 index=2013), oil production, Iran's oil price, wage rate
(wage index of large industrial workshops) and the foreign inflation rate of the United
States (100 index=2010).

The long-run trends of variables were calculated by using Hodrick-Prescott Filter. The
deviations of variables from their long-run trend were imported to "Dynare" as observable
variables.

4. Discussion

The stability and optimality must simultaneously be checked. The stability refers to limited
variance of all variables (less than 5). Regarding to Table 2., The optimal monetary policy
is dual-targeting (production and inflation with more focus on production) among different
targeting policies under managed floating exchange rate system. Because of stickiness in
price and wages (especially for non-Ricardian households), It is expected that the real
sector of the economy is more important in optimal monetary policy to decrease the
unpleasant consequences of shocks.
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Table 2. Loss functions in different Exchange rate systems.

Exchange rate
ystems L | L | Ly | Ly | L | L Ly Lg Lo
Floating * * * * * 0.0028 | 0.0024 | 0.0043 | 0.0027
Managed Floating | 0.0034 * 0.0019 * * 0.0027 | 0.0021 0.0042 | 0.0026
FiXed * * * * * * * * *

(» means instability in the economy.)

the advantages of implementing the optimal monetary policy versus the current state of
the economy are shown in impulse response functions. The results show that a negative
shock of oil price leads to reduction of foreign exchange reserves. the Central Bank buys
foreign currency in the exchange market and the exchange rate was increased. An increase
in the exchange rate and, as a result, an increase in inflation leads to an increase in the real
exchange rate, a decrease in imports, an increase in exports, and finally, an improvement
in the trade balance and production. An increase in the real exchange rate leads to an
increase in the real balance of foreign currency and a decrease in consumption. The non-
Ricardian households also try to compensate for the lost income by increasing their
working hours and losing welfare due to both the reduction in consumption and the increase
in working hours. But Ricardian households try to partially compensate for the lost utility
by transferring consumption to the future and keeping more foreign currency; Also, some
Ricardian families can reduce the effect of inflation on their budget by optimizing their
wages; While the non-Ricardian households only have the possibility to adjust their wages
with the previous period inflation and finally decrease consumption level.

The foreign inflation shock in Ramsey's optimal monetary policy model causes an
increase in inflation through the channel of increasing the price of imported goods;
Therefore, to decrease inflation, the central bank increases the supply of foreign currency
in the market, which leads to a decrease in the nominal exchange rate. In the short-run, the
reduction of the foreign reserve increases the uncertainty in the exchange market. On the
one hand, an increase in the real exchange rate (which is due to an increase in the nominal
exchange rate and an increase in the gap between domestic and foreign inflation); And on
the other hand, the decrease in import demand leads to an increase in foreign exchange
reserves, and by selling foreign currency in the exchange market, the central bank can help
reduce the nominal exchange rate and inflation and decrease the real exchange rate, and
ultimately increase the credibility of the central bank, improve expectations and increase
total consumption.

in the case of Liquidity and exchange rate shocks, if the central bank is committed to
the optimal crypto policy, compared to the basic model, the improvement and stability of
the conditions in the real sector will occur earlier for 32 seasons. This situation shows; Both
the efficiency of monetary policy and the control of expectations in Ramsey's optimal
monetary policy are many times higher than the base case model.

5. Conclusion
The main conclusions are as follows:

- The central bank should choose and commit to the managed floating exchange rate
system and targeting (production and inflation with more focus on production)

- The central bank's commitment to optimal monetary policy makes the monetary and
real sectors of the economy much less volatile and much more stable versus
monetary and foreign currency shocks compared to the base model. In faced with
external shocks, Ramsey's optimal monetary policy gives more stability to the real
sector of the economy in lieu of more volatility and stability in monetary variables.
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1. Prior Distribution
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Tab. 1: Prior and posterior distribution of parameters.
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Tab. 2: Fixed parameters and ratios in the model.
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Tab. 3: Loss functions in different exchange rate systems.
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Tab. 4: Stability, Loss Function Value, and Variance of Macroeconomic Variables under Different Exchange Rate
Systems and Monetary Policies.
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