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In recent decades, many countries have improved systematic control over 

monetary policy and stabilized inflation at moderate levels. There is a 

great literature on how to conduct a monetary policy. A lot of 

macroeconomists (for example Taylor, McCallum, Woodford and others) 

proposed specific monetary policy strategies, regimes and rules. This 

paper considers a dynamic stochastic general equilibrium (DSGE), and 

two basic factors have been applied. The first one is a belief that monetary 

policy has impact on real economic activity in the short run. This effect 

comes from the presence of rigidities, which give rise to non-neutral 

effects of a monetary policy. The second factor is a considerable 

improvement under theoretical frameworks used for monetary policy 

analysis. The research also presents a sensitivity analysis of the optimal 

rules to deep structural parameters and investigate properties of an optimal 

simple rule with respect to prevailing type of shocks. Finally, the study 

highlights how an optimal policy rule depends on model structure, on the 

model calibration and nominal rigidities.  

According to the research findings, based on the theoretical expectations, 

the effect of a positive shock inflicted on the government investment leads 

to increase and gradual accumulation of fixed capital formation in the 

public sector. Among estimated parameters consumption is first affected 

and reduces, then employment increases consequently, finally production 

will also be affected. Also with the shock of oil revenues, increased oil 

revenues results in public investment at first, because the increase in oil 

revenues, the government increases development expenditure. Though 

increase in development expenditure is more than Increase in current 

expenditure. Enhancing development expenditure & construction 

spending causes total spending increase and as a result of increased 

production of oil income, consumption and total investment will rise. This 

increase leads to inflation too. 

Though by increasing the inflation resulted from oil revenues, the 

monetary authority will react through reducing the growth rate of the 

monetary base.  
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Introduction 

Economics in recent years has been focused a lot on the way of monetary 

policy implementation.  

Accordingly, and with the development of the theoretical implications of 

this discussion, a large number of researchers trying to understand the 

connection between monetary policy, inflation and business cycles have 

led to the development framework called New Keynesian models. The 

considerable number of articles and seminars have been devoted to this 

issue is a sign of it. 

Unlike RBC theory that in the explanation of fluctuations in economic 

activity does not refer to monetary factors and even the money sector, this 

method considers a limited role for central banks and other policy-making 

institutions. 
RBC method relies on large-scale macroeconomic models without paying 

attention to the challenges associated with its usefulness in policy 

evaluation (Lucas, 19836) and also without including strongly 

conventional identification barriers based on models estimation(Sims 

1980). Cooley and Hansen (1989) tried to enter the financial sector in 

common RBC model while there was doubt in connection with the 

assumption of perfect competition and full flexibility in wages and prices.  

Finally, a framework was created that is known as the classical monetary 

and generally predicts neutral (or something close to neutrality) monetary 

policy to the real variables.  

 These findings are in conflict with strongly accepted idea (especially by 

central banks) which states economic policy can affect crop growth and 

employment in the short term at least (Coibion et al., 2019). Though in 

recent years macroeconomics faces the development of a new small scale 

cycle of monetary financial generation which generally refers to New 

Keynesian models (NK) or new neoclassical synthesis (NOS) models.  

Accordingly, and with the development of the theoretical implications of 

this discussion, a large number of researchers’ attempts to understand the 
connection between monetary policy, inflation and business cycles have 

led to the development of a framework which is Called NK model which 

widely used for the analysis of monetary policy. 

These new models, combine Keynesian principles (imperfect competition 

and lack of nominal flexibility) with a dynamic general equilibrium 

framework that was already largely dependent on real business cycle 

(RBC) model. These models can be used to analyze the relationship 

https://www.sciencedirect.com/science/article/pii/S0022199620300167#bbb0175
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between money, inflation and business cycles and assessing the utility of 

alternative monetary policy (benchimol, 2011). 
 

2- Literature review 

NK school of thought developed by economists like Tobin and Modigliani 

(Snowdon, 2005: 27). They tried to achieve Keynesian economics results 

by providing microeconomic foundations for Keynesian theories and 

applying classical assumptions. New Keynesian economics and original 

Keynesian economics are different in some cases. While Keynesian 

macroeconomic theory had been generally presented without 

microeconomic foundations. NK built their macroeconomic theories based 

on microeconomics foundations (Ibid)  
Considering that the new classical general equilibrium models, with regard 

to the supposed neutrality of money in the economy, fiscal authority 

behavior and monetary policies in the model were not defined and the 

dynamics of the economy were examined only in the form of 

macroeconomic variables reactions to real shocks. Though these models 

were criticized by macroeconomists from this view (christiano, 2005) 

Following this criticisms, a group of economists tried to keep the positive 

aspects of these models, including the emphasis on rational expectations, 

microeconomic foundations and optimized behavior of economic agents 

and attempted to expand and to generalize new classical general 

equilibrium patterns by adding monopolistic competition structures and 

nominal and real bonds so that the impact of economic policies and 

demand-side shocks could be analyzed and explained. These patterns 

became well-known as patterns of dynamic stochastic general equilibrium 

(DSGE) and also are powerful tools for monetary policy (MP) analysis 

and practice forecasting. As Goodfriend and King (1997) mentioned major 

conclusions of MP role in NK models: (i) MP action on the real economic 

activity may persist over several years, (ii) there is a long-run neutrality of 

money (iii) NK suggest significant gains from eliminating inflation which 

stem from increased transaction efficiency and reduced relative price 

distortions (iv) MP credibility plays an important role (Polansky 2013:19) 

New Keynesian DSGE models developed in the early 2000's by Erceg and 

Levin (2003), Smets and Wouters (2003) and Christiano et al. (2005) 

created a potential role for central banks to mitigate the welfare-reducing 
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effects of stochastic shocks by adjusting short-term interest rates (Ben-

Gad, et al, 2021). 
DSGE model is relatively new model including a special advantage 

compared to other competing models such as input-output models, social 

accounting matrix and applied general equilibrium. Among the most 

important features of this model the dynamics of the economy, considering 

the shocks and random effects, the expectations and the principles of 

individual optimization are remarkable. Although in these patterns 

different types of faults and adhesions in commodity markets and factors 

of production and finance, along with a wide range of random 

disturbances are explained and clarified but the new generation of DSGE 

models are applied successfully as possible in order to clarify the normal 

issues in optimal policymaking (Semko,2013). 
Given the importance of the mentioned characteristics and limitations of 

competing models such as the input-output data, social accounting matrix, 

and vector auto regression and general equilibrium in using all of them, 

DSGE models have advantages compared to other models in the 

policymaking. 
Based on the above mentioned, the literature review suggests a different 

approach in monetary policy analysis through NK framework. For 

example Kalman (2002), has done a calibrated utility of the consumer and 

the percentage change in consumption as the effect on welfare.  

Edge and others (2007) in their study entitled "welfare maximization of 

monetary policy under uncertainty," Using Dynamic Stochastic General 

Equilibrium (DSGE) have assessed the uncertainty situation that 

America's central bank (the Fed) is facing. 

Moreover, the central bank loss function, interest rates and economic 

growth have been explained in a dynamic economic situation. At the same 

time the standards and rules performance of monetary policy replacement 

have been analyzed. In this study using known parameters have indicated 

that the optimal policy under uncertainty shows little reaction to normal 

rates situations such as price and wage inflation. 
Malyzewfsky research for the International Monetary Fund (2009) under 

the title of: "monetary policy rules for oil- ndproducing countries, welfare-

based approach" considers a numerical simulation for different rules on 

fiscal a monetary policy (malyzewfsky, 2009). 
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The welfare implications are critical to the social welfare function in terms 

of wealth distribution in non-oil and non-oil-dependent landscape. In this 

section it is assumed that the Petroleum permanent income (oil and 

financial wealth-producing countries) are kept at a constant level and the 

private sector is not included in this study. 
In addition, due to some specific features of Iran’s economy, including 
lack of access to some statistical data or the lack of certainty to some 

statistics, insufficient studies to extract the exact amount some required 

structural parameters in macro modeling and high rate of shock accepting 

of Iran’s economy due to exogenous oil dependence, dynamic stochastic 
general equilibrium models have unique advantages than other competitor 

models. 

With this description, limited studies done in Iran’s economy applying 
DSGE models confirm some of the above points and the results of those 

studies indicate the reliability of these models to assess the impact of 

policies and shocks on Iran’s macroeconomic variables. 
The relation is introduced in this study for explanation of monetary policy 

making in Iran’s economy determines the growth rate of the monetary 
base in order to provide the raise of economic activities and the 

preservation of prices stability. In this regard, the monetary growth rate is 

determined in the way that the production deviation of potential 

production (output gap) and the deviation of inflation from the inflation 

target will be minimized. But the point that the inflation target in Iran’s 
economy is not a specific amount and implicitly determined by monetary 

policy maker, is obvious.  
In the macro-economic models and specifically the most dynamic 

stochastic general equilibrium models the preferences expressed by King, 

Plosser and Rebelo (1978) is used to clarify the utility function. In this 

method the economy is assumed to include many of the same subjects that 

have an infinite life and money in the family utility function as follows: 
 

3- The research method 

This research is done with a NK approach using DSGE model. In general, 

a simple NK monetary model focuses mainly on trade policy between 

inflation and the output gap reduction. One of the policy objectives of such 

an approach is to minimize the deviation from nominal sticky prices which 

leads to resources inefficiency. The major and important difference 
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between the simplest version of the closed economy and macroeconomic 

models of the open economy is inconsistency (Engel, 2013). As walsh 
(2003) and others have argued, the standard Keynesian approach to 

monetary policy analysis prior to the early 1990s combined the 

assumption of nominal price with a simple structure for linking the 

quantity of money to aggregate spending. To address this issue a new type 

of model is developed and popularized by Goodfriend and King (1997), 

Rotemberg and Woodford (1997), McCallum and nelson (1999), clarida, 

Gali and Gertler (1999), Svensson and Woodford (1999),. Te new model 

is now constructed on the optimizing behavior of agents and is often 

referred to as NK models, which has become the workhorse of Keynesian 

MP Analysis. An extensive coverage of approximation techniques and 

soluthion method for DSGE models can be found in DeJong and Dave 

(2007), Canova (2007) and McCandless (2008). 

The research model of the study comes as follows 
 

4- Description of Model 

Representative Household1 

The model assumes that there is money in the utility function of 

households. Assuming that all households are similar, the representative 

sample of households seeks to maximize the expected of the discounted 

sum of time separable utilities subject to an intertemporal budget 

constraint. Suppose then that total expected utility can be denoted as; 

(1) ( )
1

1 11
1 11

1
0 0

1 1 1
, , , , , ( ( )) ( ( ))

1 1 1 1

t t t
t t t t t t t t t

t t

M x M
u c N x G E C G N i di E i di

p p

�
νδ ο ε

α ε α .

1
� � �� � � �

� � � �� � � �� � � �� � � �
� �  

Where tC
 
is  the composite bundle of consumption goods, t

t

M

p

is the level 

of real money balances held by the household, and tI
 
is investments, tN is 

proportion of household time devoted to the labor market( so that 1 tN�  

the proportion of time enjoyed as leisure by representative household). 

Following Woodford (2003) We assume that each of the differentiated 

good is produced with a specialized type of labor and that the 

representative household supplies each type of specialized labor, in this 

case, 
1

0
( ( ))t tN N i di��  where tN  is the quantity of labor of type i supplied 

by the household. And also tE  

                                                           
1  Household behavior constructed based on Walsh, 2003, Gali 2008 and Lou2009, Turik 2009, Rohe2012. 
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Is the number of entrepreneurs, tB
 
is bonds, as well as 1

0
�

� , 1
0

�
� , 

1
0

�
� , 1

0
�

�  in order are the elasticity intertemporal substitution for 

consumption, elasticity of real money holding, elasticity of Frisch labor 

supply, elasticity of entrepreneurship. Hence in real terms, the 

representative household’s budget constraint can be written as, 
(2) 1 1

1 1 1(1 )
N E

t t t t t t t
t t t t t t t t

t t t

M B T W W B M
C I N E R K r

p p p P P P P

� �
� � �� � � � � � �� � � � �  

Where tM is the level of money holdings chosen for the end of period t, 

tB  is the level of bond at the end of period t,
 

N

tW  the representative is 

modeled as receiving a nominal wage rate for each unit of type i labor 

provided, the household is subject to a lump-sum tax levied by the 

government.
E

tW is a nominal wage rate for each unit of type i entrepreneur 

provided, 1tR � the real rate of rent chosen for the end of period t-1,
 tp Is 

the level of public prices, t�  is manufacturing enterprises distributed 

profit and �is private capital depreciation rate. Also we have law motion 

of investment as below: 
(3)   1(1 )t t tK K I� �� � �  

Dynamic programming is used to solve the household’s problem thus the 
maximization in (1) is subject to the budget constraint (2). So we have the 

first order condition for an internal optimum for , , , , ,
t

t t t t t
t

B
C M N K E

p
. 

(4)   

( )
1
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1 11
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0
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t t t
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p

E
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�
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�

�
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�

�
� � �

�

�

� �
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(7) 0et
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The combination of relations (5), (8) and (10) we have demand equation 

for real money balances  (11), a combination of relations (5) and (6) labor 

supply equation (12), a combination of relations (5) and (7 ) entrepreneur 

labor supply equation (13), a combination of relations (5) and (10) Euler 

equation (14) and the compound (9) and (10) the relationship between the 

rate of return on bonds and capital lease rate, we will achieve. 

(11)  ( )
1

t t
t t t

t t

M r
G C G

p r

�
� � ��

�

�� � � �
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(12) 
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Nt
t

t t t

N
w

G C G
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� � �� � �                                                                                                     

(13) 
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et
t

t t t

e
w
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�

� � �� � �                                                                                                     

(14) 1 1 1

1

( ) ( )

1

t t t t t t
t

t t

G C G G C G
E

r
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�
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�

�
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(15) 
1

(1 )
( 1 ) t

t t

t

r
R E�

��

�
� � �                                                                                                

Representative Final Goods Producing Firm 

A large number of firms in the economy, which is the supplier of a 

combination of domestic and imported goods, final household 

consumption is the supply and under conditions of perfect competition in 

the market to sell. With this, the goal of every supply of the final products, 

maximizing the utility function as follows: 
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(16) ( )D Dp F F H H

t t t t t t tp y p y p y� � � �  

According to indicating the production of the elasticity of substitution and 

assuming constant elasticity of substitution are equal to 1 

(17) 
1( ) ( )Dp H F

t t ty y y� ���  

Where in the profit function, 
Dp

ty represent a final product of the private 

sector, and 
F

ty aggregate demand for imported goods 
H

ty Household goods 

(domestic)
 

F

tp  price of imported goods and domestic goods prices. The 

share of domestic products in the total cost of the final products in the 

production process through � 

The equations of the optimal final product suppliers and summarized as 

follows: 

(18) 
1(1 )( )

F
F Dpt
t t

t

p
y y

p
� �� �                                                                                                

(19) 
1( )

H
H Dpt
t t

t

p
y y

p
� ��                                                                                                        

(20) 
1( ) ( )H F

t t tP p p� ���                                                                                                        

Equation (17) indicates the demand for imported goods, equation (18) 

demand for domestic goods and equation (19) equation to determine the 

price of the final product is a weighted average of the prices of imported 

goods and domestic. 

 
Final domestic supplier firms' behavior1 

Suppose there is a myriad of final domestic supplier that combines a 

variety of intermediate goods, products from domestic final goods demand 

that the final product suppliers, producers and under conditions of perfect 

competition to sell and target each supplier maximizing the profit function. 

(21) 
1

0
( ) ( )H H H H H

t t t t tp y p i y i di� � ��                                                                                 

Note that the production function has constant elasticity of substitution. 

(22) 

1

1
1

0
( )

h

h
h

H H h
t ty y i di

�
�

�
�

�

�� �
�� �

� �
�                                                                                             

                                                           
1 Firm behavior constructed based on Ireland 2000,Walsh, 2003, Gali 2008 and Lou2009. 
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In the profit function,
 

H

ty  denotes the total supply of domestic final goods, 

( )H

ty i is intermediate goods domestic demand and ( )H

tp i domestic 

intermediate good price. h� denotes elasticity of substitution between 

domestic intermediate good in the production process.  

The equations of optimal domestic product suppliers in the following 

summary of the 

(23) 
( )

( )

h
H

H Ht
t tH

t

p i
y i y

p

��
� �

�� �
� �

                                                                                              

(24) 
1

1
1

1

0
( )

h
H H h

t tp p i di
�� ��� ��� �� ��                                                                                            

Equation (22) is intermediate goods and inversely relative price of 

intermediate domestic goods and directly for final products supplied. 

Equation (23) also used to determine the price of the final home good and 

indicates the average weighted for domestic price of intermediate good. 

 

Supplier of imported foreign fmmmii iiiiii ii  

Assumes many different countries are importer of the mix of goods, a 

basket of tradable goods imported final goods manufacturers demand 

under conditions of perfect competition and offers to sell. The goal of each 

importer to maximize the profit function is: 

(25) 
1

0
( ) ( )F F F F F

t t t t tp y p j y j dj� � ��                                                                                 

According to the same production function , we have constant elasticity of 

substitution 

(26) 

1

1
1

0
( )

f

f

f

F F f

t ty y j dj

�
�

�
�

�

�� �
�� �

� �� �
�                                                                                            

In Profit function the
F

ty  denotes total supply of all goods imported, 

( )F

ty j is the import demand of j country, my ( )F

tp j is the price of 

imported goods in j country. The production function f� is elasticity of 

substitution between goods imported from different countries in the 

production process. The equations of optimization into the final after the 

summary are: 
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(27) 
( )

( )

f
F

F Ft
t tF

t

p j
y j y

p

��
� �

�� �
� �

                                                                                        

(28) 
1

1
1

1

0
( )

f
F F f

t tp p j dj
�� ��� ��� �� ��                                                                                           

Equation (26) demand for imported commodities of the country j is 

inversely relative price of imported goods in the country j and he price of 

imported goods, is as well as a direct function of imports. Equation (27) 

represents the equation to determine the price of imported goods is a 

weighted average price of imported goods from countries considered. 

Meanwhile, the price of imported goods in the domestic currency
F

tp  to 

foreign currency
FF

tp  multiplied by the nominal exchange rate is the price 

of imported goods. 

(29) 
F FF

t t tp ER p=                                                                                                                 

The price of foreign goods has a single root autoregressive process. 

(30) 
1

1 2

FF FF ppf FF ppf GPF epf

t t tp p p e� � +
� ��                                                                                 

 
Representative Intermediate Goods Producing Firm 
The behavior of firms producing intermediate goods 

Suppliers of products sale commodity to the final producers. In fact, 

domestic producers of intermediate good have not perfect competition and 

under conditions of monopolistic competition have active. 

(31) 

2

1

( )
( 1

2 ( )

H
Ht
tH H

t

p ih
y

p i

�
� �

� �
�� �

� �
                                                                                           

Which ( )H

tp i represents the price of intermediate good i and under steady 

state growth rate 
H� is the price of domestic goods. The production of 

non-tradable intermediate goods manufactured is 

(32) 
1

1( ) ( ) ( ) ( ) ( )H H H H pgs aat

t t t t t ty i a k i N i E i y e� � � � � �� � �
��                                                  

Where ( )H

ty i denotes he production of intermediate goods, 
Hk is the use of 

capital in production, 
H

tN the use of labor in production, 
H

tE the use of 

force entrepreneurs in production, a represents the level of technology and 
aa  represents a temporary productivity shock. Process a  technology is a 

process of unit root and determined exogenously. 
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The profit function of home intermediate goods is as below: 

(33) 

2

1 1 1

1

( ) ( )
( ) ( ) ( ) ( ) 1

2 ( )

h
H H

H H H N H E H k H Ht t
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π

−

 − �
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Each firm plans to maximize the present value as below: 

(34) ( )
2

1 1 1

1

( )
( ) ( ) ( ) ( ) 1
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H
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t t t t t t t t t t tH H
t t

p ih
E p i y W N i W E i R p kp i y

p i

�
�

�

�

� � �
�

� �� �
� �� � � � �� �� �� �� �

�  

Subject to: 

(35) 
1

1( ) ( ) ( ) ( ) ( )H H H H pgs aat

t t t t t ty i a k i N i E i y e� � � � � �� � �
��                                               

Then we have 

(36) 
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(38) 1 1 1

1 1

1
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� �� �� �� �� � � �� �� �� �� � � � �� �� �� � � �� �� �� �� � � �� � � �� �� �� �� �

 

Equation (36) represents the ratio of labor costs at the expense of the 

entrepreneur. Equation (37) also represents the optimal ratio of labor costs 

to cost of capital and the equation (38) is a New Keynesian Phillips curve. 
 

Central Bank and Government Behaviour 

It is clear that because of the lack of independence of the monetary 

authorities in Iran, both the government and the central bank cannot be 

considered as two distinct models. The aim here is to provide theoretical 

arguments, functional model and the full name of the monetary authorities. 

Also according to the central bank in terms of inflation targeting, price 

stability and economic growth, along with the implicit goal of the central 

bank's monetary policy tools to pursue the realization of two important. In 

addition, it provides care enough to balance the budget by the government, 

through three sources of tax income than households, the sale of bonds and 

net income from oil, the creation of money does not happen. However, if 

the occurred deficit, government borrows from the central bank and 

withdraw their deposits from Central Bank, to finance its budget deficit. In 

addition, the exchange sold of its oil revenues to the government for 
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changes in the monetary base is considered. As a result, the so-called 

monetary base changes can be reflected in the budget constraint, oil 

revenues and withdrawal of government deposits with the central bank. 

Hence we assume the nominal government spending rather than serve 

under a process of economic optimization, policy-based budgeting 

processes and act as exogenous, in addition to the oil the impact of the 

shocks of the transition. Accordingly, we have: 

(39) 
1 ( )

1 2

op Ggo t tg g GG e

t t tG G G e� � � �� � �
� ��                                                                          

At the same time the government assumed part of the budget spent on 

current expenses ( GC ) and spent the rest of the construction costs (GP ). 

It also assumes that the government's current cost of the state budget is 

spent on employment (
gN ) from the government to supply public 

services. If we define the government budget constraint: 

(40) 

  

1 1
1(1 ) t t t t

t t t

t t t

B B M M
G r T

p p p

� �
�

�
� � � � �

 
Where G  is government spending and M  is the monetary base and 

expenditure for government progress expenditure isGP  and government 

consumer expenditure is GC   so we have as follows: 

(41) t t tG GC GP� �
 

(42) 
g t
t N

t

CG
N

W
�   

(43)  * tGC gc G�   

Also here is assumed that public projects have time lag so public 

investment, and thus formed fixed capital formation in the public sector 

The delay in the implementation of projects approval, following the model 

Fukava (2012) will be modeling capabilities. 
I

tA
 
shows the investment 

approved by the government in the budget at time t and the number of 

periods required to complete the project by N . The capital law of motion 

for public progressive investment will be as follows: 

(44) 1 (1 )G G G G

t t tK I K�� � � �  

Where 
G� the rate of depreciation of public capital investments and 

government is (1)AR the total public investment expenditure in the current 

resolution and progressive is visualized as follows: 
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(45)  
1

ˆ ˆG g CG

t CG t tC C� ��� �
 

(46)   
1

ˆ ˆG G IG

t IG t tI I� ��� �
 

As evidence of the state of the economy in terms of the volume of 

expenditure is apparent from oil revenues will follow; 

In such a way that during the oil boom boom construction activities and 

consequently an increase in expenditure and vice versa during the 

recession, oil revenues are also seeing a decrease in government 

expenditure can be completed, so investment costs following written 

(47) 
1

0

ˆ
N

G I

t n t N

n

I A�
�

�
�

��  

Where n�denotes the rate of investment during the show. When 

1N � there is no delay between the time the decision to do with the 

operation of public investment projects there. 

The monetary base is defined as follows: 

(48) 
t t tM DC FR� �  

Where tDC denotes currency and deposits also include current and overall 

domestic credit and tFR is foreign reserves (net foreign assets of the 

central bank). In this regard the assumption of foreign and domestic 

private banks is zero. Therefore net government debt to the central bank 

after deduction of net government deposits at the central bank and bank 

debt to the central bank as well. This is in fact the central bank balance 

sheet is as real as it can be written as follows: 

(49) t t tm dc fr� �  

:The accumulation of foreign central banks will follow the following rule: 

(50) 1t
t t

t

fr
fr o�

�
�� �  

Where the accumulation of foreign assets of the central bank depends on 

the direct sale of oil revenues to . In other words, it is assumed that the 

percentage of oil revenues directly to the Central Bank sold (0,1)��  and 

converted into riyals, and the percentage of it according to the law gives to 

the National Development Fund and to the requirements of harvest time 

and spend. The decision on how to spend oil revenues will be determined 

by the parameter1 �� . It is also assumed that in a closed economy of the 
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National Development Fund to truly follow the following rule in which the 

percentage of oil revenues in each period the fund kept in the law of spent. 

(51) 1 (1 )t
t t

t

df
df o�

�
�� � �  

Also, we assume the oil revenues follow as (1)AR  

(52) 
0

0 1t t to o� ��� �                    
0 2. . . (0, )t i i d N� �  

In this regard, it is assumed that monetary policy instrument of the 

monetary authorities, the growth rate of the monetary base, although other 

assumptions may be considered, but this assumption is fairly explaining 

the current situation of Iran’s economy. It can conduct monetary policy in 

the economy of Iran explain. It can also be assumed that the monetary 

policy reaction function to be taken that the two aim to reduce the 

deviation of output from potential output and inflation deviations from the 

inflation target in the monetary growth rate, at least the. Obviously, the 

goal is not explicit and implicit monetary authorities with the 

description.In other words, the implicit inflation target in the form of a 

log-linear process complies with the following. 

(53)   1
ˆ ˆ ˆ ˆ ˆ( )t m t t t y t tm m y�� � � � � ��

�� � � � �  

(54)    
2. . . (0, )t i i d N�

�� �
�

وو
1t t t

�
�

� � � �
�

�
� �

�� �  

In equation (52), ˆ
tm denotes percentage of deviation from the steady state 

of growth of the monetary base, ˆ
t� percentage of deviations of inflation 

from its steady state ˆ
t��
 value in the period t , the percentage of the target 

inflation deviation from the target value in the period t , ˆ
ty is the output gap 

and t�is monetary shocks. Here again, it is assumed that a process is 

followed as follows: 

(55) 
2

1 , . (0, )mb mb

t t t t mbiid N�� �� � � ��� �  
mb

t�  is the shock from money base 

 

5- Equilibrium Determination 

5-1 markets clearing 

If the consumer's budget constraint equation (2), the government budget 

constraint equation (40) are combined, market-clearing conditions for 
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goods and services and the aggregate demand equation is obtained as 

follows: 

(56) t t t tY C I G� � �           

On the other hand the aggregate demand and aggregate supply that the 

sum of the total supply in the economy (private sector, public and import) 

must be equal to: 

(57) 
D S H H F F

t t t t t t t t tP y P y p y p y GC� � � �  

Using variables which have become real money trading (11), the supply of 

labor (12), a pair of entrepreneurs (13), Euler equation (14) and the 

relationship between the rate of return on bonds and capital lease rate will 

be the following equations: 

i. ( )
1

t t
t t t

t t

M r
G C G

p r

�
� � ��

�

�� � � �
�� � � ��� � � �

 

ii. 

  ( )

Nt
t

t t t

N
w

G C G

�

� � �� � �  

iii. 
( )

et
t

t t t

e
w

G C G

�

� � �� � �  

iv. 
1

(1 )
( 1 ) t

t t

t

r
R E�

��

�
� � �                                                                                    

v. 

  
1 1 1

1

( ) ( )

1

t t t t t t
t

t t

G C G G C G
E

r

� � � � � �

�
�

� �
� � �

�

�
�

 

5-2 log linearing 

In addition it should be noted that our model due to the presence of 

elements (such as static random process) is required log-linearing. On the 

other hand, assuming that the variable log deviations from steady state of 

using log-linear equations are as follows: 
 

vi. ˆ ˆ ˆ ˆ(1 ) ( ) (1 (1 ) )
1

t
t t t t t t

t

r
m m G C G r c g

r

� � � �� � � � �� �� �
� � � � � �� ��� �

 

vii. ( 1) 1ˆ ˆ ˆ ˆ
t t t tm c g r

� ��
� � �

�
� � �  

viii. ˆ ˆ ˆ(1 (1 ) ) (1 )
( )

ˆ ˆ ˆ ˆ(1 )

Nt
t t t t

t t t

N

t t t t

N
n c g w w

G C G

w n c g

�

� � �� � � � �

� � � �

� � � � � � �

� � � �
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ix. 
ˆ ˆ ˆ(1 (1 ) ) (1 )

( )

ˆ ˆ ˆ ˆ(1 )

et
t t t t

t t t

e

t t t t

e
e c g w w

G C G

w e c g

�

� � �� � � � �

� � � �

� � � � � � �

� � � �

 

x. 

� �� �

1 1 1

1

1 1 1

( )( ) ( )ˆ ˆ ˆ ˆ ˆ ˆ(1 (1 ) ) (1 (1 )

1ˆ ˆ ˆ ˆ ˆ ˆ( 1)

t t t
t t t t t t t

t

t t t t t t

G C GG C G G CG
E c g c g r

c c r g g

� � �� � � � � �

� � � � � � � �
� � �

� ��
�

�� �

� � �
�

� � �

� � � � � � � � � �

� � � � � �

 

xi. 
1

1

1
(1 ) (1 ) ( )

1 1ˆ ˆ ˆ( ),

t t t t

t t t

r
R r E r

k
R r k

k

� �
�

��
� �

�

�

�
� � � � �

� �
� � �

�

 

The issue of maximizing profits by producing goods and final goods 

manufacturer in accordance with what was presented before, New 

Keynesian Phillips curve, the demand for labor and the cost per unit of 

output is obtained by the mobile production function, equation of motion 

and the technology shock capital move rule and equations were linearized 

equations now log in to see the following: 

xii. 
ˆ ˆ
ˆ ˆ

N H

t t

E H

t t

W N

W E

�
�

�                                                                                                      

xiii. 
1 1 1

ˆ ˆ
ˆˆ

N H

t t

k H

t t t

W N

R p k

�
�� � �

�                                                                                                    

xiv. 
( )

1 1 1 1 1

1 1 1

ˆ
ˆ ˆ ˆˆ ˆ ˆ ˆ

1 1ˆ ˆ ˆ ˆ ˆ ˆ1

N

t

HH N H H H H
tt t t t t t t t t t

h H H H H H HH N H
t t t t t tt t t

W

Py W N gm p gm p gm p gm
h E

h p ga p ga p gaN W N
� � �

� � � � �
� � � � �

� � �

� �
� �� �� �� �� � � �� �� �� �� � � � � �� �� �� � � �� �� �� �� � �� � � �� �� �� �� �

 

According to the Phillips curve, the marginal cost of production and it can 

be seen that the capital increase to reduce inflation and thus increase 

production final cost of a product unit and reduce inflation.

 Log- linearing for government spending and monetary authorities would 

be as follows: 

xv. ˆ ˆ
t tCG G�  

xvi. ˆ ˆg

t t tn CG W� �  
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xvii. ˆˆ ˆ
t t t

cg gi
g cg gi

g i
� �  

xviii. ˆ ˆˆ
t t

i gi
it i gi

it it
� �                                                                                           

xix. 
1

0

ˆ
N

I

t n t N

n

gi A�
�

�
�

��  

xx. 1
ˆ ˆ G

t G t tcg cg� ��� �  ,                              
2. . . (0, )G

t i i d N� �                      

xxi.                                                                    

1 1
ˆˆ ˆ(1 ) i

t g t g t Nkg kg A� �� � �� � �  

xxii. 0

1
ˆ ˆI I I I

t t t tA A� � ��� � �                            
2. . . (0, )I

t i i d N� �                       

xxiii. ˆˆ ˆ
t t t

dc fr
m dc fr

m m
� �                                                                                           

xxiv. 1
ˆ ˆ ˆ ˆ

t t t t

o
fr fr o

fr
� ��� � �  

xxv. 
1

ˆ ˆ ˆ ˆ(1 )t t t tdf df o� ��� � � �  

xxvi. 2. . . (0, )o

t i i d N� �                          0

0 1
ˆ ˆ

t t to o� ��� �  

xxvii. 1
ˆ ˆ

t t t tm m m ��� � �  

 

6- Estimation and calibration 

To estimate the parameters of Bayesian methods and algorithms used 

Metropolis- Hastings is also referred to. Using the algorithm, three parallel 

chains with a volume of 50 thousand to get super-dense Late obtained 

parameters. On the other hand due to structural shocks in the model to 

estimate the possibility of using variable is visible. Therefore, in this study 

the variables inflation, the monetary base growth rates, private 

consumption expenditure, output gap, government consumption spending 

and oil revenues are used. Private consumption expenditure variable, the 

output gap and inflation indicate that the overall economic situation, the 

growth rate of the monetary base index of monetary policy, fiscal policy 

and consumer spending represents oil revenues, the role of oil in the 

economy. The calibrated parameters and parameter estimation model 

based on experimental studies in Tables 1 and 2 have come. 
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Table1- baseline model calibrated parameters 
 

g�
 

� 
fr

m  
dc

m
 

o
fr  

o
df  

gi
g  

cg
g  

gi
it  

i
it  

g
y  

i
y  

c
y  

0.0218 0.0139 0.54 0.46 0.13 0.03 0.3 0.7 0.33 0.67 0.23 0.24 0.53 

 

Table-2. Baseline model Bayesian estimation 
 

parameter definition distribution 
Prior 

estimation 
source estimation 

�
 

Rate of intertemporal preferences of 

consumers 
beta 

0.97 

(0.018) 

Kavand, 

1388 

0.9648 

(0.0125) 

�
 

Percent of firm cannot reduced their 

prices 
beta 

0.7 

(0.02) 
- 0.6005 

(0.0151) 

� 
Share of private capital in 

production 
beta 

0.42 

(0.02) 
- 0.4427 

(0.02) 

�
 

Elasticity of substitution between 

private and public investment 
normal 

0.1 

(0.01) 
- 0.0953 

(0.01) 

� 
Inverse of the elasticity of 

intertemporal consumption 
gamma 

1.571 

(0.05) 

Tavakolian

1391 

1.1662 

(0.05) 

�
 

Elasticity of substitution between 

private and public consumption 
beta 

0.2 

(0.001) 
- 0.1931 

(0.001) 

�
 

Inverse elasticity of Frisch labor 

supply 
gamma 

2.175 

(0.05) 
Taei 1385 

2.8938 

(0.0499) 

b  

Inverse elasticity of real money 

balances 
gamma 

2.39 

(0.05) 

Soleimani

1383 

1.0721 

(0.0205) 

� 
Percent of direct oil revenues selling 

to CB 
beta 

0.8 

(0.02) 
- 0.7836 

(0.0015) 

A�
 

AR process multiplier for capital in 

budget bill 
beta 

0.85 

(0.01) 
- 0.8506 

(0.01) 

o�
 

AR process multiplier for oil 

revenues shock 
beta 

0.27 

(0.01) 

AR(1) 

estimation 

0.02603 

(0.0102) 

a�
 

AR process multiplier for 

technology shock 

beta 0.9 

 (0.05) 

- 0.9268 

(0.0458) 

A�
 

Standard errors for public 

investment shock 

Inverse gamma 0.1 

( �) 

- 0.31 

(0.013) 

O�
 

Standard errors for oil revenues 

shock 

Inverse gamma 0.1 

( �) 

- 1.01 

(0.104) 

a�
 

Standard errors for technology 

shock 

Inverse gamma 0.1 

( �) 

- 0.06 

(0.003) 

 

It should be noted that the previous distribution parameter for each 

parameter has been selected based on the characteristics and properties of 

the selected distribution. For example, beta distribution, is a distribution 

known by three parameter: mean, standard deviation, the lower and upper 

limit. Therefore, in order to estimate and determine these parameters 

which are at specific intervals of the real figures, it is better use of the beta 

distribution. In addition, the gamma distribution is defined amplitudes of 

zero to infinity. Thus, the distribution range of the disposal has been 

positive. 
In figure 1 the prior& posterior estimated distribution model parameters 

are provided. 
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Figure 1. prior and posterior distribution based on metro polis –Hastings algorithm 

 

7 Impulse response functions 

To examine the dynamics of economic variables associated with the 

research, response functions estimated based on the research model are 

obtained. It is necessary to note that among the multiple functions 

obtained from the reaction of monetary impulses aspects, technology, oil 

and construction budget is done more focus. 
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Figure2. Impulse response function for technology 
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Figure3. Impulse response function for progressive expenditures (N=12) 
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Figure4. Impulse response function for oilrevenues 
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Figure5. Impulse response function for oil revenues (N=12) 

Figure6. Impulse response function for money base (N=12) 
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Figure7. Impulse response function for money base (N=12) 

 
Concluding remarks 

According to above mentioned in accordance with the theoretical 

expectations, following the effect of a positive shock inflicted on the 

government investment which leads to increase and gradual accumulation 

of fixed capital formation in the public sector, consumption is first 

affected and reduces, then employment increases Consequently, 

production will also be affected. This result is a little different with 

theoretical approach of Fukava (2012) research because with a neo-

classical approach, the increase of public sector formation often funded 

through taxes and this tax increase from a welfare analysis approach has a 

negative effect on household wealth and general family well-being which 

results in consumption reduction and increase the supply of labor. 

 But what happens here is financing projects through oil revenues though 

the effective channel is different specifically this effect has different 

fluctuation for various times. So when development projects are carried 

out without interruption in terms of time, employment happens more. On 

the other hand due to the increased role of states in financing projects, 

reduction of the capital rent cost and inflation will also happen. Also it is 

notable that government expenditure Increase causes state capital increase 

which leads to the long-term effect of shock effect inflicted on government 

investment. 

Also with the shock of oil revenues, increased oil revenues results in 

public investment at first, because the increase in oil revenues, the 

government increases development expenditure. Though increase in 

development expenditure is more than Increase in current expenditure. 

Enhancing development expenditure & construction spending causes total 
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spending increase and as a result of increased production of oil income, 

consumption and total investment will rise. This increase leads to inflation 

too Though by increasing the inflation resulted from oil revenues, the 

monetary authority will react through reducing the growth rate of the 

monetary base.  
However, the continuation of oil injection to the monetary base action to 

reduce inflation will be eroded  and the government will be able to control 

inflation for a short time then the consumer welfare will reduces. 
However, with entering a monetary shock to the economy, according to 

the figures, inflation increases, both real wages and real rent of capital 

decrease then consumer welfare reduces. With the emerged inflation 

emerged of a monetary shock, the government and the central bank react 

their anti-inflationary response in the form of monetary policy and 

reduction of money growth rate which result in production reduction, 

investment decrease and government spending cuts. 
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 بر رفاه یمبتن DSGE کردیرو ؛رانیدر اقتصاد ا یپول استیس لیتحل

 

 

 چکیده:
و توور  را در  دهیرا بهبوود بششو یپول یهااستیبر س کیستماتیاز کشورها کنترل س یاریبس ر،یاخ یهادر دهه

وجود  یپول استیس کیدر مورد نحوه انجا   یخوب اریبس اتیادبدر همین راستا، اند. کرده تتثبیسطوح متوسط 
( ، بنگود و دیگوراننگورایمک کوالو ، وودووورد و د لور،یاز اقتصاددانان کلان )به عنوان مثال ت یاریبسو  دارد

تعوادل  بوا اسوتداده از رویدوردمقاله  نی. اکنندمی شنهادیرا پ یپول استیخاص س نیو قوان هامیرژ ها،یاستراتژ
 اسوتیبواور اسوت کوه س نیمورد ا نی. اولگیردرا در نظر می یدو عامل اساس (DSGE) ایپو یتصادو یعموم
و عود  انعطواق قیمتوی  یاز وجود سودت یناش اثر نیدارد. ا ریدر کوتاه مدت تأث یاقتصاد یواقع تیبر وعال یپول

 ینظور یهواشود. عامل دو ، بهبود قابل توجه در چارچوبیم یپول استیس یخنث ریاست که منجر به اثرات غ
بوه  نوهیبه نیقووان تیحساسو لیوتحل کیو نیهمچن قیتحق نیاست. ا یپول استیس لیتحل یمورد استداده برا

غالو  اراهوه  یهابا توجه به نوع ضربه نهیبه سادهقانون  کی یهایژگیو یو بررس قیعم یساختار یپارامترها
 ونیبراسویبه ساختار مودل، بوه کال نهیبه استیقانون س کیکه چگونه  نشان داده شده است ت،ی. در نهاکندیم

شوو   ریتوأث، و در تأییود انتظوارات نظوریپژوهش،  یهااوتهیاساس  بردارد.  یبستگ یاسم یهایمدل و سدت
 یثابت در بشوش دولتو هیسرما لیتشد یجیو انباشت تدر شیدولت منجر به اوزا یگذارهیمثبت وارده به سرما

سوس  اشوتلال  ابد،ییو کاهش م ردیگیقرار م ریبرآورد شده ابتدا مصرق تحت تأث یپارامترها نی. در بشودیم
 ،یندتو یبوا شوو  درآمودها نی. همچنوردیگیقرار م ریتحت تأث زین دیتول تیدر نها جهیدر نت ابدی یم شیاوزا
دولت  ،یندت یدرآمدها شیبا اوزا رایشود، ز یم یعموم یگذار هیدر ابتدا منجر به سرما یندت یدرآمدها شیاوزا
 یهوانهیهز شیاز اوزا شیب یعمران یهانهیهز شیچه اوزا اگرهمچنین،  دهد.یم شیرا اوزا یعمران یهانهیهز
درآمود  دیوتول شیاوزا جهیکل مشارج و در نت شیو ساخت و ساز باعث اوزا یمشارج عمران شیاست. اوزا یجار

 یمقا  پول ،این اوزایشبا  که شودیم زیمنجر به تور  ن شیاوزا نیشود. ایم یگذار هیندت، مصرق و کل سرما
 .واکنش نشان خواهد داد یپول هیبا کاهش نرخ رشد پا

 .DSGE ،یپول استیتور ، س ک،یستماتیکنترل س کلمات کلیدی:
 


