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Abstract 

Monetary policy plays an important role in managing the economy, but success in 

applying this policy requires that the monetary authority understands the process of 

monetary transmission in the economy. Thus, it is not possible to study the effects of 

monetary policy on the economy without studying the channels of monetary policy 

transmission. Therefore, in this paper, the effect of a monetary policy through differ-

ent channels of monetary policy transmission on inflation and production  in terms of  

time process and extent of effectiveness by using Iran's data over the period of  (1960 

to 2018)  through the method of new Keynesian dynamic stochastic general equilib-

rium have been investigated. The accuracy of the model was confirmed by analysing 

the impulse-response functions and calculating the method of moments of the second 

order. The results of the model show that the effects of monetary policy shock are 

transmitted through  the nominal growth rate of money, the real exchange rate on in-

flation and production without oil. Also, this effects by increasing the interest rates 

on bank deposits through the monetary base lead to increase production without oil, 

and through the monetary base, the exchange rate and the price index of domestic 

goods reduce inflation.  

 

1 Introduction 

 

According to theories and empirical studies, monetary policies influence on the macro nominal vari-

ables in the short or long run and on the real variables in the economy such as real production, employ-

ment and economic growth in the short run. A useful way to further examine monetary policy is focusing 

on each of the channels of monetary transmission through which the central bank's actions for monetary 

policy are effective. Each of the monetary transmission channels describes the monetary transmission 

mechanism. The mechanism of monetary transmission is one of the fields of monetary economics and 

it is a mechanism in which monetary policy influences the variables of the real sector of the economy 

by changing some variables to make the goals of monetary policy be achieved. According to “Laidler 

[17]”, monetary transmission mechanism is a process starting from monetary policy and ending with 

production and price. In fact, the monetary transmission mechanism describes how to respond the econ-

https://portal.issn.org/resource/ISSN/2538-5569
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omy to a monetary shock. Theoretically, the items such as the types of channels of monetary transmis-

sion, time process and extent of effectiveness have always been discussed by economists. 

Therefore, reviewing and evaluating monetary transmission channels is important for many studies 

at any time for two reasons. First, it is necessary to understand how monetary policy influences the 

economy in order to evaluate the type and manner of policy implementation at any given time. The 

second reason is that to choose the type and size of monetary policy instruments, the monetary policy-

maker must have a careful assessment of the timing, intensity, and the extent of effectiveness of their 

monetary policies. Therefore, the main purpose of this article is to examine the different channels of 

monetary policy transmission on production and inflation and to examine the time process of the impact 

of each channel on the economy of Iran. This paper, hereunder, consists of three more sections: the 

second section provides a summary of the theoretical study of the research and the research background 

is reviewed. Section three deals with the methodology of the research and the structure of the estimated 

model and data. In section 4 the model is simulated by determining input values and calibrating the 

parameters. Finally, the last section presents the Conclusion. 

 

2 Theoretical Framework and Literature Review 

2.1 Theoretical Framework 

The questions of this survey are: under what mechanisms and through what channels, the effects of 

monetary policy spread in the economy and consequently production and inflation are influenced? How 

are the time process and the effectiveness extent of each channel of monetary policy transmission on the 

production and the inflation? To answer the above questions, it is necessary to examine monetary trans-

mission channels. In market-based economies, monetary policy through these channels influences prices 

and production, and this process is called the monetary transmission mechanism. According to “Mishkin 

[19]” the monetary transmission mechanism includes channels such as interest rates, exchange rates, 

asset prices and credit channels. Through these channels, monetary policy influences the decisions of 

firms, households, financial intermediaries, and government, and consequently changes the level of eco-

nomic variables as follows: 

Interest rate Channel: The oldest monetary transmission channel in macroeconomic models is the 

interest rate channel in early Keynesian models. Applying a tight monetary policy, assuming price sta-

bility, leads to an increase in interest rates and consequently reduces investment costs. The combination 

of these changes leads to a reduction in aggregate demand and ultimately leads to a reduction in produc-

tion. 

Tobin Q Channel: Tobin theory explains the mechanism by which monetary policy can influence 

the economy by influencing the total balance sheet debts. Keynesians believe that raising interest rates 

will make bonds more attractive than other assets and leads to a reduction in the price of assets in society. 

Exchange rate channel: In the exchange rate channel, enforcement the value of the national currency 

makes domestic goods will be more expensive than foreign goods and the changes in the amounts of 

exports and imports leads to reduce net exports and consequently decreases production. 

Wealth-based channels: One of the monetary transmission channels in this section is related to the 

effect of wealth on consumption. One of the most important parts of financial wealth is the value of the 

individual's stocks and assets. When the prices of assets and stocks fall due to tight monetary policies, 

the value of the individual's financial wealth decreases. As a result, households’ consumption resources 

and their consumption expenses will decrease in over a lifetime. 

Credit channel: In addition to these channels, many economists use the hypothesis of asymmetric 
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information and credit market frictions to explain the effects of monetary policy on the economy that 

the first time proposed by the new Keynesians. Since this type of monetary policy transmission mecha-

nism stems from credit market deficiencies, it is known as the monetary policy credit channel or credit 

perspective. In the same context, “Mishkin [19]”, has introduced two channels including balance sheet 

channels and loans lending channels.  

Balance Sheet Channel: The balance sheet channel is based on a theory the external finance cost is 

assigned to the borrower's financial situation or net worth. 

The monetary policy balance channel derives from the fact that changes in central bank policy influ-

ence not only market interest rates but also influence the financial situation of borrowers in two ways: 

Method 1: Applying a tight monetary policy and raising interest rates directly increase the borrowers’ 

interest costs and reduces the firm's net cash flow, so borrower's financial situation. In other words, an 

increase in interest rates due to a tight monetary policy worsens the situation of firms due to the reduction 

in cash flow. This process increases the borrower's adverse selection and moral hazard and finally de-

creases the amount of the received loan and the amount of production. 

Method 2: Applying a tight monetary policy and subsequently an increase in interest rates is accom-

panied by a decrease in the price of assets, which reduces the price and value of the borrower's collat-

erals. A decrease in the value of collaterals forces some firms to reduce their investment costs, as their 

ability for borrowing decreases. 

Bank Lending Channel: In addition to the effect of monetary policy on the borrowers' balance sheet, 

monetary policy influences the external finance cost through the transmission of credit supply to com-

mercial banks known as the bank lending channel. The course of the lending channel is based on the 

assumption that monetary policy can influence external finance costs by shifting the supply curve of 

credit resources, especially bank loans. If the supply to credit resources is reduced, the borrowers should 

look for another lender. In this case, either the borrowers do not have access to alternative resources, or 

they earn these resources at a higher cost, and as a result, the investment costs of the firms are influenced. 

 

2.2 Literature Review 

In 1995, “Bernanke and Gertler [5]” by using the vector autoregressive model, presented theoretical 

dimensions and empirical evidence on the mechanism of monetary transmission with emphasis on the 

credit channel. They showed the credit channel reinforces the direct effect of monetary policy on interest 

rates through endogenous changes in the external finance premium.  In 1997, “Carlstrom and Fuerst [9]” 

showed the quantitative importance of the work of “Bernanke and Gertler and Gilchrist in 1999 [6]” 

calibrated a DSGE model with a financial accelerator mechanism in which endogenous financial market 

shocks act to deepen and propagate the effects of macroeconomic shocks. After these progressive and 

influential works, economists studied the various channels through which financial markets can influ-

ence the economy in the form of general equilibrium models. The literature emphasizes the three chan-

nels: the effect of wealth on consumption, the effect of Q Tobin on investment, and the effect of the 

financial accelerator on investment.  

In 2011, “Gambacorta [18]”focuses on the credit channel in his study of monetary policy transmission 

mechanisms in Italy by using a dynamic stochastic general equilibrium model. In his research, he shows 

that the application of contractionary monetary policy leads to a reduction in bank credit by reducing 

the volume of bank deposits. In 2003, “Smets and Wouters [26]” developed and estimated a dynamic 

stochastic general equilibrium (DSGE) model with sticky prices and wages for the euro area. The model 

incorporated various other features such as habit formation, costs of adjustment in capital accumulation 
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and variable capacity utilization. It is estimated with Bayesian techniques using seven key macroeco-

nomic variables: GDP, consumption, investment, prices, real wages, employment, and the nominal in-

terest rate. The introduction of ten orthogonal structural shocks (including productivity, labor supply, 

investment, preference, cost-push, and monetary policy shocks) allows for an empirical investigation of 

the effects of such shocks and of their contribution to business cycle fluctuations in the euro area. Using 

the estimated model, we also analyze the output (real interest rate) gap, defined as the difference between 

the actual and model-based potential. In 2005, “Idrees Agha et al [15]” used the vector autoregressive 

model to investigate the mechanism of monetary transmission in Pakistan. The results of their research 

showed that in addition to the interest rate channel, banks also play an important role in monetary trans-

mission. In 2006, “Dabla-Norris and Floerkemeier [11] ”  by using VAR analysis of the mechanism of 

monetary transmission in the Armenian economy. According to the results of their study, the interest 

rate channel is weak in terms of its impact on inflation and the exchange rate channel is the most effec-

tive channel for monetary policy transmission. In 2009, “Boughrara [7]” by using the VAR framework 

analyzed and compared different mechanisms for the two developing countries, Tunisia and Morocco. 

The main results of the study showed that none of the channels of exchange rates and asset prices in the 

economies of these countries are efficient and active.  

The credit channel is active in Tunisia and is stronger than the conventional interest rate channel. In 

2008, “Atta-Mensah and Dib [3]” by employing a dynamic general-equilibrium model examine a stand-

ard sticky-price model with the addition of financial frictions in the credit markets. They determine the 

role of bank lending in the transmission of Canadian monetary policy shocks under alternative Taylor-

type rules and assess the real effects of exogenous credit shocks. The financial frictions are modelled as 

spreads between loan and deposit rates. The intermediation process is assumed to be partly endogenous 

and the firms must borrow to finance their purchases of intermediate inputs used in their production 

technology. The paper also shows that these real effects depend on the specification of the policy rule 

the central bank follows. The contributions of exogenous credit shocks to output, inflation, and nominal 

interest rates fluctuations are highly significant in the short and long terms.  In 2010, “Aleem [1]” by 

employing the VAR approach conducted a study on the mechanism of monetary transmission in India. 

The results showed that in the emerging economy of this country, if the exchange rate stability is to be 

applied with the intervention of the central bank, it will weaken the transmission channel by the ex-

change rate. In 2010, “Moshiri and Vashghani Farahani [20]” investigate the effects of a monetary policy 

through different channels of monetary policy transmission on inflation and production in terms of time 

process through VAR approach and showed that the effect of monetary shock on production is not sta-

tistically significant, but the response of inflation to monetary shock is almost significant.  In 2012, 

“Komijani and Alinejad [16]” evaluated the mechanisms of monetary policy transmission through in-

terest rate channels, exchange rates, stock prices and bank lending by using (VAR) models. According 

to their research findings, the effects of monetary policy in the short run through all of these four chan-

nels influence the growth rate of real production.  

In 2018, “Raei et al [23]” investigated the effect of monetary policy shocks through monetary policy 

transmission channels on production. For this purpose, using the vector autoregressive method showed 

that the three channels of exchange rates, housing prices and credit are incapable of transmitting the 

effects of monetary policy in the long run, which means that monetary policy is neutralized in the long 

run. In 2019,  “Rafee Shamsabadi et al [24]” have analysed the banks’ roles as financial accelerators over 

Iranian commercial eras may provide a better understanding of the effectiveness of shocks on the econ-

https://www.imf.org/en/Publications/Publications-By-Author?author=Era++Dabla-Norris&name=Era%20%20Dabla-Norris
https://www.imf.org/en/Publications/Publications-By-Author?author=Holger++Floerkemeier&name=Holger%20%20Floerkemeier
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omy. This paper uses a New Keynesian standard dynamic stochastic general equilibrium model regard-

ing price-stickiness, and structural parameters of the model and some of the variables are calibrated and 

the impacts of different shocks on some macroeconomic factors are analyzed in the following two ways. 

The first mode is a model that includes financial accelerators. The second is a model without a financial 

accelerator. Then the ability of each model in describing each key feature of data and the effects of 

momentums on key variables in Iranian economy are analyzed. All the data used in this paper refer to 

constant prices in 2011 and 1966-2016 period annually. Results of the estimates for the models indicate 

that the effect of money demand momentum on the investment variable, and also the effect of monetary 

policy momentum on consumption, investment and production variables in the model, taking into con-

sideration the financial accelerators, are tenser than that of the model without financial accelerator.  

In 2018, “Haeri Nasab et al [14]” showed there is a relationship between the facility interest rate and 

three main variables of the money market in Iran. This issue for equations the interest rate facility, the 

interest rate of deposit, inflation and credit risk utilizing the model simultaneous equation system and 

method of three-stage least squares estimated. Results show that in this 32-year period the interest rate 

of the facility with the interest rate on deposits is one of the most important macro- banking variables 

has a positive and significant relationship. So that with an increase in interest rate on deposits, the 

interest rate of facility also increases. It was also determined the interest rate of facility with inflation 

has a negative and significant relationship. This expresses with increasing inflation, the facility interest 

rate decreases. Because in Iran the rate of interest determined as an order, this result is not expected. 

The interest rate of facility and credit risk have a positive and significant relationship, which represents 

it when the interest rate of facility increases, likelihood of nonpayment increased by borrowers. Also, 

inflation rate with liquidity and exchange rate has a positive relationship which is consistent. In 2020, 

“Sharifnezhad et al [25]” have investigated evaluation of Monetary and Fiscal Policy Based on New 

Keynesian Dynamic General Equilibrium Model in Iran’s Economy. For this purpose, the model is 

estimated using Iran's data over the period of 2000-2017, through the method of generalized moments 

which leads to valuable insight. The results indicate that aggregate demand reacts to changes in interest 

rates. In the present study, the mechanisms of monetary policy transmission have been studied using 

stochastic dynamic general equilibrium (DSGE) models, which indicates the innovation in the present 

study. The innovation of this study are as follows: 

1. The type of the research that compares the extent of effectiveness of transfer of monetary policy 

mechanism. 

2. The Research method that examines the effects and mechanisms of monetary policy based on 

the general dynamic equilibrium model. 

3. Introducing the bank as a large and influential part of the general dynamic equilibrium  

model. 

4. Another innovation of this research is that we have shown that through which variables and to 

what extent monetary schocks affect production and inflation. The abovementioned case has 

been shown in the relative chart. 

 

3 Methodology of the Research 

In the present study, the mechanisms of monetary policy transmission have been studied using  

stochastic dynamic general equilibrium (DSGE). As per the studies that have been done by Walsh, 

“Tavakolian and Sarem [27]” DSGE models are based on microeconomic functions. This means all 

agents in economy must be identify their restrictions and then by considering them, maximize their 
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objective functions. which indicates the innovation in the present study? There are five agents in this 

economy: households, Enterprises (including: final-good-producing firm and intermediate-goods-pro-

ducing firms), Financial intermediaries (banks), Government and Central Bank.  

 

3.1 Households 

Households achieve utility from consuming goods and money demands. By doing more work, their 

utility diminishes because their leisure time decreases. According to Atta-Mensah and Dib [3] the pre-

sent value of the utilities that the representative household achieves during its lifetime is as follows: 

𝐸0 ∑ 𝛽𝑖𝑈𝑡
𝑖(0)

∞

𝑖=0

 
(1) 

 

Where β is the discount factor. The form of the household utility function, which is a function of total 

household consumption, real money balances, and labour supply, is as follows : 

𝑈𝑡
𝑖 = [

1

1 − 𝜎𝑐
(𝑐𝑡

𝑖 − ℎ𝑐𝑡−1)
1−𝜎𝑐 −

1

1 + 𝜎𝑙
(𝐿𝑡

𝑖 )
1+𝜎𝑙 +

1

1 − 𝜎𝑚
(

𝑀𝑡
𝑐,𝑡

𝑃𝑡
𝑐 )

1−𝜎𝑚

] 
(2) 

  

In equation (2), consumer goods include a combination of different domestic and imported products, 

which is supplied by domestic producers and importers. In utility function numion for consumption. The 

parameter σl represents the inverse elasticity of labour supply relative to real wages and the parameter 

σm  represents the inverse elasticity of the real money balances (𝑚𝑡
𝑐,𝑡 =

𝑀𝑡
𝑐,𝑡

𝑃𝑡
𝑐 )  relative to the interest rate. 

The utility function in equation (2) reflects the external habits of the consumer, which depends on the 

average per capita consumption of the economy. 

 

3.1.1 Selecting the Consumption Bundle and Obtaining the Consumption Demand  

Functions 

Equation (2) assumes that total consumption at real price (ct
i) is a combination of consumption of 

domestic goods (ct
d) and imported goods (ct

m), which are produced by domestic and imported by enter-

prises respectively. According to Atta-Mensah and Dib [3] these goods are combined through a Dixit-

Stiglitz collector [13], as follows: 

𝑐𝑡 = [𝜉𝑐

1
𝜇𝑐(𝑐𝑡

𝑑)
𝜇𝑐−1

𝜇𝑐 + (1 − 𝜉𝑐)
1

𝜇𝑐(𝑐𝑡
𝑚)

𝜇𝑐−1
𝜇𝑐 ]

𝜇𝑐
𝜇𝑐−1

 

 

(3) 

Where 𝜉𝑐 and (1-𝜉𝑐) show the share of domestic goods and the share of imported goods in the house-

hold consumption bundle. Finally, the parameter ηc is the intemporal elasticity of substitution between 

domestic and imported goods. In general, households decision-making process can be considered in two 

steps: In the first step, for any level of consumption, each household purchases a composite of domestic 

and imported goods in the period to minimize the total cost of its consumption bundle. In the second 

step, according to the cost of access at each given level of (𝑐𝑡) consumption, the households select the 

optimal values of 𝑐𝑡, 𝐿𝑡 ,
𝑀𝑡

𝑐

𝑃𝑡
, in a way that maximizes their utility. 
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𝑚𝑖𝑛:
𝐶𝑡

𝑖
𝑃𝑡

𝑑𝑐𝑡
𝑑 + 𝑃𝑡

𝑚𝑐𝑡
𝑚 

𝑐𝑡 = [𝜉𝑐

1
𝜇𝑐(𝑐𝑡

𝑑)
𝜇𝑐−1

𝜇𝑐 + (1 − 𝜉𝑐)
1

𝜇𝑐(𝑐𝑡
𝑚)

𝜇𝑐−1
𝜇𝑐 ]

𝜇𝑐
𝜇𝑐−1

 

(4) 

Where ct
d  and ct

m  are the consumption of domestic and imported goods respectively, and Pt
dand Pt

m 

are the price index of domestic and imported goods respectively . 

 The first-order of Equation (4) helps to obtain the demand functions for domestic and imported con-

sumer goods as follows : 

𝐶𝑡
𝑚 = (1 − 𝜉𝑐) (

𝑃𝑡
𝑚

𝑃𝑡
𝑐 )

−𝜇𝑐

𝑐𝑡 
(5) 

𝑐𝑡
𝑑 = 𝜉𝑐 (

𝑃𝑡
𝑑

𝑃𝑡
𝑐 )

−𝜇𝑐

𝑐𝑡 
(6) 

By replacing equations (5) and (6) in the household’s consumption bundle 𝑃𝑡
𝑑𝑐𝑡

𝑑 + 𝑃𝑡
𝑚𝑐𝑡

𝑚 = 𝑃𝑡
𝑐𝑐𝑡 the 

total consumer price index (Pt
c) together with its components are obtained, that is: 

𝑃𝑡
𝑐 = [𝜉𝑐(𝑃𝑡

𝑑)
1−𝜂𝑐 + (1 − 𝜉𝑐)(𝑃𝑡

𝑚)1−𝜂𝑐]

1
1−𝜂𝑐 

(7) 

Where Pt
c represents the total consumer price index. 

“Nisticò [21] and Castelnuovo and Nisticò [10]” studies are used to model stock assets. The wealth of 

the stock of the household j owning since the previous period can be figured as follows: 

𝛺𝑡−1
∗,𝑖 = ∫ (𝑃𝑡

𝑠(𝑗) + 𝐷𝑉𝑡(𝑗))𝑁𝑡(𝑗)
1

0

𝑑𝑗 
(8) 

Also, the periodical household’s budget in terms of actual prices can be figured as follows: 

𝑐𝑡
𝑖 + 𝐼𝑡

𝑖 + 𝑏𝑡
𝑖 +

1

𝑃𝑡
𝑐 ∫ 𝑃𝑡

𝑠(𝑗)
𝑁𝑡(𝑗)

𝜀𝑡
𝑠

1

0

𝑑𝑗 + 𝑚𝑡
𝑐,𝑖

= (1 + 𝑟𝑡−1
𝑑 )

𝑏𝑡−1
𝑖

𝜋𝑡
𝑐 +

𝑚𝑡−1
𝑐,𝑖

𝜋𝑡
𝑐 +

1

𝑃𝑡
𝑐 𝛺𝑡−1

∗,𝑖 + 𝑇𝑅𝑡
𝑖 − 𝑇𝑡

𝑖 + 𝑦𝑡
𝑖 

(9) 

Where 𝐼𝑡
𝑖 is the amount of investment, 𝑏𝑡

𝑖 is bonds, 𝑟𝑡−1
𝑑  is the nominal interest rate of bonds, 𝑇𝑡

𝑖  is 

household taxes (direct, indirect and value-added tax), 𝑇𝑅𝑡
𝑖 is transfer payment, 𝑃𝑡

𝐼 is the investment 

price index, 𝑚𝑡
𝑐,𝑖

 is real money balances of  households , 𝜋𝑡
𝑐 is Inflation rate  based on the total consumr 

price index, 𝜀𝑡
𝑠 is the shock of  price stock. The other variables are already defined in the text, and 𝑦𝑡

𝑖  

represents household income, which is defined as follows: 

𝑦𝑡
𝑖 =

𝑊𝑡
𝑖

𝑃𝑡
𝑐 𝐿𝑡

𝑖 + 𝑅𝑡
𝑘𝑧𝑡

𝑖𝑘𝑡−1
𝑖 − 𝜓(𝑧𝑡

𝑖)𝑘𝑡−1
𝑖 + 𝐷𝑖𝑣𝑡

𝑖 
(10) 

Total household income is obtained from the wage of labour, rent of capital minus costs related to 

changes in the rate and dividends of producers of intermediate goods. 

3.1.2 Capital Stock and Investment 

Households rent their capital stock to intermediate goods companies at the rate of 𝑅𝑡
𝑘. Households 

can raise capital in two ways: 
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1- Increasing It investment, which leads to an increase in capital stock. 

2- Change in the utilization of capital stock. 

According to Atta-Mensah and Dib [3] it is assumed that the capital accumulation process is per-

formed under the following equation : 

𝑘𝑡
𝑖 = (1 − 𝛿)𝑘𝑡−1

𝑖 [(1 − 𝑆) (
𝐼𝑡

𝑖

𝐼𝑡−1
𝑖

)] 𝐼𝑡
𝑖 

(11) 

 

Where δ is the depreciation rate of the investment, 𝐼𝑡
𝑖 i is the gross investment of the private sector, 

and S (0) is a function of the cost of adjusting the investment, which is a positive function of changes 

in investment. Given the above explanation, the problem for households is to maximize the utility func-

tion relative to the budget constraint. In the optimization process, households choose the amount of 

consumption, money, investment in stocks, deposits, labour supply, capital stock, investment, and the 

amount of capital utilization as a function of their goal is to maximize budge. 

𝑚𝑎𝑥 𝐸𝑡 ∑ {[
1

1 − 𝜎𝑐
(𝑐𝑡

𝑖 − ℎ𝑐𝑡−1)
1−𝜎𝑐

−
1

1 + 𝜎𝑙
(𝐿𝑡

𝑖 )
1+𝜎𝑙

+
1

1 − 𝜎𝑚
(

𝑀𝑡
𝑐,𝑡

𝑃𝑡
𝑐 )

1−𝜎𝑚

]

∞

𝑡=0

+ 𝜆𝑡 [(1 + 𝑟𝑡−1
𝑑 )

𝑏𝑡−1
𝑖

𝜋𝑡
𝑐 +

𝑚𝑡−1
𝑐,𝑖

𝜋𝑡
𝑐 +

1

𝑃𝑡
𝑐 𝛺𝑡−1

∗,𝑖 + 𝑇𝑅𝑡
𝑖 − 𝑇𝑡

𝑖 +
𝑊𝑡

𝑖

𝑃𝑡
𝑐 𝐿𝑡

𝑖

+ 𝑅𝑡
𝑘𝑧𝑡

𝑖𝑘𝑡−1
𝑖 − 𝜓(𝑧𝑡

𝑖)𝑘𝑡−1
𝑖 + 𝐷𝑖𝑣𝑡

𝑖 − 𝑐𝑡
𝑖 − 𝐼𝑡

𝑖 − 𝑏𝑡
𝑖 − 𝑚𝑡

𝑐,𝑖

−
1

𝑃𝑡
𝑐 ∫ 𝑃𝑡

𝑠(𝑗)
𝑁𝑡(𝑗)

𝜀𝑡
𝑠

1

0

𝑑𝑗] + 𝑄𝑡 [(1 − 𝛿)𝑘𝑡−1
𝑖 + [1 − 𝑆 (

𝐼𝑡
𝑖

𝐼𝑡−1
𝑖

)] 𝐼𝑡
𝑖 − 𝑘𝑡

𝑖]} 

(12) 

 

Where λt is the budget constraint  multiplier and 𝑄𝑡 is the capital stock multiplier. The first-order 

conditions for each period t≥0 are as follows: 

(𝜕𝑐𝑡)        (𝑐𝑡 − ℎ𝑐𝑡−1)−𝜎𝑐 = 𝜆𝑡 (13) 

(𝜕𝐼𝑡)     𝑄𝑡 [1 − 𝑆 (
𝐼𝑡

𝐼𝑡−1
) − 𝑆′ (

𝐼𝑡

𝐼𝑡−1
) .

𝐼𝑡

𝐼𝑡−1
] + 𝛽𝐸𝑡𝑄𝑡+1𝑆′ (

𝐼𝑡+1

𝐼𝑡
) (

𝐼𝑡+1

𝐼𝑡
)

2

= 𝜆𝑡 
(14) 

(𝜕𝑧𝑡)     𝑅𝑡
𝑘 = 𝜓′(𝑧𝑡) (15) 

(𝜕𝐾𝑡)     𝑄𝑡 = 𝛽𝐸𝑡𝜆𝑡+1[𝑧𝑡+1𝑅𝑡+1
𝑘 − 𝜓(𝑧𝑡+1)] + 𝛽(1 − 𝛿)𝐸𝑡𝑄𝑡+1 (16) 

(𝜕𝑏𝑡)     𝑄𝑡 = 𝛽𝐸𝑡𝜆𝑡+1(1 + 𝑟𝑡
𝑑)

1

𝜋𝑡+1
𝑐 = 𝜆𝑡 

(17) 

(𝜕𝑚𝑡
𝑐)     𝜀𝑡

𝑀(𝑚𝑡
𝑐)−𝜎𝑚 = 𝜆𝑡 − 𝛽𝐸𝑡𝜆𝑡+1

1

𝜋𝑡+1
𝑐  

(18) 

(𝜕𝐿𝑡)     − 𝐿𝑡
𝜎𝑙 + 𝜆𝑡

𝑊𝑡

𝑃𝑡
𝑐 = 0 

(19) 

(𝜕𝑁𝑡)    
1

𝑃𝑡
𝑐𝜀𝑡

𝑠 𝜆𝑡𝑃𝑡
𝑠(𝑗) + 𝐸 {𝛽

1

𝑃𝑡+1
𝑐 𝜆𝑡+1(𝑃𝑡+1

𝑠 (𝑗) + 𝐷𝑉𝑡+1(𝑗))} = 0 
(20) 
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3.1.3 Household Savings and Consumption Behaviour 

According to Atta-Mensah and Dib [3] Equation (13) represents the Euler equation of consumption 

and the following equation is obtained from the ratio of two Euler equations at the times t and t+1  

𝐸𝑡

𝜆𝑡

𝜆𝑡+1
= 𝐸𝑡

(𝑐𝑡 − ℎ𝑐𝑡−1)−𝜎𝑐

(𝑐𝑡+1 − ℎ𝑐𝑡)−𝜎𝑐
 

(21) 

Using equation (21) for the time periods t and t + 1, the following equation can be reached: 

𝐸𝑡

𝜆𝑡

𝜆𝑡+1
= 𝛽𝐸𝑡𝜆𝑡+1(1 + 𝑟𝑡

𝑑)
1

𝜋𝑡+1
𝑐  

(22) 

From the combination of equations (21) and (22) the following equation can be reached:           

𝛽𝐸𝑡𝜆𝑡+1(1 + 𝑟𝑡
𝑑)

1

𝜋𝑡+1
𝑐 = 𝐸𝑡

(𝑐𝑡)−𝜎𝑐

(𝑐𝑡+1)−𝜎𝑐
 

(23) 

Equation (23) shows the optimal intertemporal allocation consumption that households make this 

allocation according to the discount rate and profit rate.  

 

3.1.4 Demand for Money 

The real demand for money has a positive relationship with consumption and its elasticity is equal to 
𝜎𝑐

𝜎𝑚
. 

 

3.1.5 Capital Accumulation and Investment 

Combination of equations (13), (17) and (18), gives the equation for household’s money demand as 

follows: 

(𝑚𝑡
𝑐)−𝜎𝑚 = (𝑐𝑡)−𝜎𝑐 ×

𝑟𝑡
𝑑

1 + 𝑟𝑡
𝑑 

(24) 

 (14) and (16) gives the final Q Tobin ratio: 𝑞𝑡 =
𝑄𝑡

𝜆𝑡
 which represents the value of the investment in 

terms of the cost of capital replacement. According to the definition of the final Q Tobin ratio, equations 

(14) and (16) after performing the necessary algebraic operations can be written as follows, respectively. 

1 = 𝑞𝑡 [1 − 𝑆 (
𝐼𝑡

𝐼𝑡−1
) − 𝑆′ (

𝐼𝑡

𝐼𝑡−1
) .

𝐼𝑡

𝐼𝑡−1
] + 𝛽𝐸𝑡𝑞𝑡+1

𝜆𝑡+1

𝜆𝑡
𝑆′ (

𝐼𝑡+1

𝐼𝑡
) (

𝐼𝑡+1

𝐼𝑡
)

2

 
(25) 

𝑞𝑡 = 𝛽𝐸𝑡

𝜆𝑡+1

𝜆𝑡
[𝑞𝑡+1(1 − 𝛿) + 𝑧𝑡+1𝑅𝑡+1

𝑘 − 𝜓(𝑧𝑡+1)] 
(26) 

Equation (25) can be interpreted as the Euler equation of investment, which indicates the optimal 

direction of investment.  
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3.1.6 Households Decision to Supply Labour and the Equation for Determining Wages 

Households offer their labour at competitive price. Therefore, the equation of labour supply of house-

holds is expressed as follows: 

𝑃𝑡
𝑠(𝑗) = 𝜀𝑡

𝑆𝐸 {𝛽
𝜀𝑡+1

𝛽 (𝐶𝑡+1 − ℎ𝑐𝑡)−𝜎𝑐

𝜀𝑡
𝛽(𝐶𝑡 − ℎ𝑐𝑡−1)−𝜎𝑐

(𝑃𝑡+1
𝑠 (𝑗) + 𝐷𝑉𝑡+1(𝑗))

𝑃𝑡
𝐶

𝑃𝑡+1
𝐶 } 

(27) 

 

3.1.7 Stock Price Dynamics 

Combination of equations (20) and (14) gives the dynamics of the return on stock (including divi-

dends and capital gains) as follows: 

𝑃𝑡
𝑠(𝑗) = 𝜀𝑡

𝑆𝐸 {𝛽
𝜀𝑡+1

𝛽 (𝐶𝑡+1 − ℎ𝑐𝑡)−𝜎𝑐

𝜀𝑡
𝛽(𝐶𝑡 − ℎ𝑐𝑡−1)−𝜎𝑐

(𝑃𝑡+1
𝑠 (𝑗) + 𝐷𝑉𝑡+1(𝑗))

𝑃𝑡
𝐶

𝑃𝑡+1
𝐶 } 

(28) 

Or by using equation (23), the above equation can be written as follows: 

𝑃𝑡
𝑠(𝑗) = 𝜀𝑡

𝑆𝐸 {
𝜋𝑡+1

𝑐

(1 + 𝑟𝑡
𝑑)

(𝑃𝑡+1
𝑠 (𝑗) + 𝐷𝑉𝑡+1(𝑗))

𝑃𝑡
𝐶

𝑃𝑡+1
𝐶 } 

(29) 

Or t can be expressed in terms of real prices as follows: 

𝛾𝑡
𝑠𝑐(𝑗) = 𝜀𝑡

𝑆𝐸 {
𝜋𝑡+1

𝑐

(1 + 𝑟𝑡
𝑑)

(𝛾𝑡+1
𝑠𝑐 (𝑗) + 𝑑𝑣𝑡+1(𝑗))} 

(30) 

Where 𝛾𝑡
𝑠𝑐(𝑗) =

𝜋𝑡
𝑠(𝑗)

𝑃𝑡
𝑐   indicates the ratio between return on equity of firm j and the consumer price 

index. According to equation (29) the return per share of firm j is equal to the present value of all the 

future earnings of that share (including dividends and capital gains). 

 

3.2 Firms 

3.2.1 The Behaviour of Firms Producing Final Goods 

We assume that a continuum of the intermediate goods is used in the production of the final good. 

Let 𝑌𝑡  be the output of a final-good firm. Then, assuming that all intermediate goods are imperfect 

substitutes with constant elasticity of substitution, θ, we can use the Dixit and Stiglitz [13] aggregator 

function to express the aggregate output, 𝑌𝑡, of all final-goods firms as: 

[∫ 𝑌𝑗𝑡

(𝜃−1)
𝜃

⁄ 𝑑𝑗

1

0

]

𝜃
(𝜃−1)⁄

≥ 𝑌𝑡 

(31) 

Where θ>1, The final good, 𝑌𝑡 is divided between consumption, investment, and inputs used in the 

production of each intermediate good. Given the price, 𝑃𝑗𝑡 the final-good firm chooses the quantity of 

intermediate output, Yjt, that maximizes its profits. The profit-maximization problem is: 

𝑚𝑎𝑥
𝑌𝑗𝑡

{𝑃𝑡𝑌𝑡 − ∫ 𝑃𝑗𝑡𝑌𝑗𝑡𝑑𝑗

1

0

} 

(32) 
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The first-order conditions imply that the demand function facing each intermediate-good-producing 

firm is given as: 

𝑌𝑗𝑡 = [
𝑃𝑗𝑡

𝑃𝑡
]

−𝜃

 
(33) 

Where -θ represents the price elasticity of demand for intermediate goods j.  

 

3.2.2 Firms Producing Intermediate Goods 

According to Atta-Mensah and Dib [3] and Peiris and Saxegaard [22] firms are assumed to borrow 

from financial intermediaries (banks and credit institutions) at an interest rate of rj
t and use it in the 

production process to finance working capital and intermediate inputs. According to Cobb-Douglas the 

production function of firms producing intermediate goods is as 

 follows: 

 𝑌𝑗𝑡 = 𝐴𝑡(𝑐𝑟𝑡
𝑗
)

𝜉
[(𝑧𝑡𝑘𝑡−1

𝑗
)

𝛼
(𝐿𝑡−1

𝑗
)

1−𝛼

]
1−𝜉

(𝐾𝑡−1
𝐺 )

𝜅
 

(34) 

Where ξ is the share of loans in production, �̃�𝑡−1 = 𝑍𝑡𝐾𝑡−1
𝑗

 is effective capital stock, 𝐾𝑡−1
𝐺  is the 

formation of government capital assumed as common to all firms in this sector, 𝑐𝑟𝑡
𝑗
 is the amount of 

bank credit and at indicates productivity. The producer of the intermediate goods j minimizes its costs 

according to a certain amount of production. Therefore, the objective function of firm j is as follows: 

𝑚𝑖𝑛
�̃�𝑡−1,𝐿𝑡,𝑐𝑟𝑡

𝑊𝑡

𝑃𝑡
𝑑 𝐿𝑡

𝑗
+ 𝑅𝑡

𝑘𝑧𝑡𝑘𝑡−1
𝑗

+ (1 + 𝑟𝑡
𝑙)𝑐𝑟𝑡

𝑗
 

(35) 

𝑌𝑗𝑡 = 𝐴𝑡(𝑐𝑟𝑡
𝑗
)

𝜉
[(𝑧𝑡𝑘𝑡−1

𝑗
)

𝛼
(𝐿𝑡−1

𝑗
)

1−𝛼

]
1−𝜉

(𝐾𝑡−1
𝐺 )

𝜅
 

 

Where Wt  is the nominal wage, 𝑅𝑡
𝑘 is the return on capital, 𝑌𝑗𝑡  is the demand for the goods j. 

If we obtain the first-order condition for the firm optimization, then the firm’s final cost in terms of 

actual prices will be as follows: 

𝑚𝑐𝑡 =
1

𝐹
×

1

𝐴𝑡
(1 + 𝑟𝑡

𝑙)
𝜉

(𝑤𝑡)(1−𝛼)(1−𝜉)(𝑅𝑡
𝑘)

𝛼(1−𝜉) 1

(𝐾𝑡−1
𝐺 )𝜅

 
(36) 

   Where: 

F = (1-ξ) (1-α) × (ξ / (1-ξ) (1-α)) ^ ξ (α / (1-α)) ^ α (1-ξ)  (37) 

   In this study, we use “Calvo [8]” method to adjust prices. That is, in each period, only (1 − θP) 

percent will be able to optimally adjust the price of their product, the rest (θP) that can not optimally 

set prices in the current period, they set prices on the basis of past prices Using the following formula. 

𝑃𝑡+1
𝑖 = (𝜋𝑡

𝑖)
𝜏𝑝𝑃𝑡

𝑖 (38) 
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   Where πt
i =

Pt
i

Pt−1
i   represents the inflation rate of the products of section i, and τp is a parameter that 

shows the degree of price indexation. Given that in each period only 1 − θP percent of firms can adjust 

their prices optimally and the rest of the firm’s index prices based on the prices of previous periods. 

Therefore, using Equation (34), the total price index at time t is based on the following weighted average 

formula. 

[𝑃𝑡
𝑑]

1−𝜁
= 𝜃𝑃[(𝜋𝑡−1

𝑑 )
𝜏𝑝

𝑃𝑡−1
𝑑 ]

1−𝜁
+ (1 − 𝜃𝑃)[�̅�𝑡]1−𝜁 

(39) 

 

3.3 Financial Intermediaries (Banks) 

According to Angelini et al [2] in this model, banks play the role of intermediaries of financial funds. 

They attract household deposits 𝐷𝑡  and, after depositing required and precautionary reserves, 𝑅𝑅𝑡 and 

Lt to households and intermediary producers. Due to a shortage of resources, banks may raise some of 

their resources by borrowing from the central bank (𝐷𝐶𝑡
𝑃)  to provide facilities. Banks are also required 

to comply with the minimum capital adequacy ratio (𝜗𝑏)  announced by the central bank and bank and 

incur adjustment costs (KB
t) in case of violation. According to these assumptions, cash flow, banks’ 

balance sheets and banks’ profits are as follows: 

𝐿𝑡
𝑓

+ 𝐿𝑡
𝑔

+ 𝑅𝑅𝑡 = 𝐷𝑡 + 𝐾𝑡
𝐵 + 𝐷𝐶𝑡

𝑃 (40) 

  The volume of facilities for the public sector and the enterprises will be as: 

𝐿𝑡 = 𝐿𝑡
𝑓

+ 𝐿𝑡
𝑔

 (41) 

  Suppose the amount of required reserve is a percentage of the total amount of demand deposits, i.e 

𝑅𝑅𝑡 = 𝛼𝑟𝐷𝑡 (42) 

   Where 𝛼𝑟 is the average rate of required reserve. By replacing this equation with the previous equa-

tion and then dividing the parties by the price index according to the real prices; we will have: 

 𝑙𝑡
𝑓

+ 𝑙𝑡
𝑔

= (1 − 𝛼𝑟)𝑑𝑡 + 𝑘𝑡
𝐵 + 𝑑𝑐𝑡

𝑃 (43) 

   It is assumed that the interest rate of loans granted by banks to firms 𝑟𝑡
𝑙  is equal to the mark-up, μ  

plus the interest rate of bank deposits, 𝑟𝑡
𝑑 

𝑟𝑡
𝑙 = 𝑟𝑡

𝑑 + 𝜇 + 𝑢𝑡
𝑙  (44) 

   Bank optimization means choosing the optimal amount of bank loans and deposits to maximize the 

real value of the bank's expected profit. 

𝑀𝑎𝑥 𝐸. ∑ [(1 − 𝑝𝑑)𝑟𝑡
𝑙𝑙𝑡 − 𝑟𝑡

𝑑𝑑𝑡 − 𝑟𝑡
𝑐𝑑𝑐𝑡

𝑝
−

𝜅𝑘𝐵

2
(

𝑘𝑡
𝐵

𝑙𝑡
− 𝜗𝑏)

2

𝑘𝑡
𝐵]

∞

𝑡=0

 
(45) 

  In the Iranian economy, interest rates are set by the Monetary and Credit Council under the supervision 

of the Central Bank and are communicated to banks on an orderly basis. 
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rt
d = (rt−1

d )
ρ

(πt−1 − π̅)γπ(1−ρ)(yt−1 − y̅)γy(1−ρ)εrd
 (46) 

   In this equation (𝜋𝑡−1 − �̅�) is the amount of inflation deviation from its target value and (𝑦𝑡−1 − �̅�) 

is the amount of production deviation from its target value. 𝛾𝜋 and 𝛾𝑦 are parameters according to  the 

central bank react to deviations of inflation and production from their target value. ρ is a percentage of 

the bank interest rate that is a function of the previous period and its value is between zero and one. 

 

3.4 Government and Central Bank 

Government: According to Berg et al [4] study for low-income, oil-producing developing countries 

and to “Dagher et al [12]” study for Ghana, the government budget is calculated in real prices as per 

the following equation: 

 𝑔𝑡 +
(1 + 𝑟𝑡−1

𝑑 )𝑏𝑡−1 

𝜋𝑡
𝑐 + 𝑇𝑅𝑡 =

𝜔. 𝐸𝑋𝑡 . 𝑜𝑡  

𝑃𝑡
𝑐 + 𝑇𝑡 + 𝑜𝑡ℎ𝑒𝑟𝑡 + 𝑓𝑎𝑡 +

𝐺𝐵𝐷𝑡 

𝑃𝑡
𝑐  

(47) 

  Where 𝑔𝑡 is total government expenditure, 𝐸𝑋𝑡 is the nominal exchange rate, otis oil foreign exchange 

earnings, 𝑏𝑡 is bonds, 𝑇𝑡 is tax revenue, other_t is other revenues, and 𝑓𝑎𝑡 is the transfer of state-owned 

companies and  𝐺𝐵𝐷𝑡 is the government budget deficit. As it turns out, the government spends 𝜔 per-

cent of oil revenue through the budget. Government expenditures are defined as current expenditures 

𝐶𝑡
𝑔

 and construction expenditures 𝐼𝑡
𝑔

: 

𝑔𝑡 = 𝑐𝑡
𝑔

+ 𝐼𝑡
𝑔

 (48) 

Monetary policy- Maker: The function of the monetary policy response (logarithm-linear form) is as 

follows: 

�̂�𝑡 = 𝜌𝛩�̂�𝑡−1 + 𝜃𝜋�̂�𝑡
𝑐 + 𝜃𝑦�̂�𝑡 + 𝜃𝑟𝑒𝑟𝑟𝑒�̂�𝑡 + 𝜃𝜋𝑠�̂�𝑡

𝑠 + 𝜀𝑡
𝛩 (49) 

�̂�𝑡 = 𝜌𝛩�̂�𝑡−1 + 𝜃𝜋�̂�𝑡
𝑐 + 𝜃𝑦�̂�𝑡 + 𝜃𝑟𝑒𝑟𝑟𝑒�̂�𝑡 + 𝜃𝜋𝑠�̂�𝑡

𝑠 + 𝜀𝑡
𝛩 (50) 

�̂�𝑡 = 𝜌𝛩�̂�𝑡−1 + 𝜃𝜋�̂�𝑡
𝑐 + 𝜃𝑦�̂�𝑡 + 𝜃𝑟𝑒𝑟𝑟𝑒�̂�𝑡 + 𝜃𝜋𝑠�̂�𝑡

𝑠 + 𝜀𝑡
𝛩 

�̂�𝑡 = �̂�𝑡
𝑐 − �̂�𝑡−1

𝑐 + �̂�𝑡
𝑐 

𝜀𝑡
𝛩 = 𝜌𝛩𝜀𝑡−1

𝛩 + 𝑢𝑡
𝛩                 𝑢𝑡

𝛩~𝑁(0, 𝜎𝛩
2) 

(51) 

Where �̂�𝑡  is the nominal growth rate of the monetary base, �̂�𝑡 ،�̂�𝑡  and 𝑟𝑒�̂�𝑡  are the deviation of the 

inflation rate and the logarithm of production and the real exchange rate from their steady values respec-

tively, 𝜃𝜋 ، 𝜃𝑦 و  𝜃𝑟𝑒𝑟  ،𝜃𝜋𝑠 are coefficient of importance which the policy takes into account for the gap 

between inflation, production, exchange rate and total stock price index respectively. 𝜀𝑡
𝛩 is the monetary 

policy shock that follows a random process AR (1). 

3.5 Market Equilibrium 

The final good market is in equilibrium when production equals households demand for consumption 

and investment, government expenditures, and exports minus imports : 



Investigation and Evaluation of Monetary Policy Transmission Channels in the Economy of Iran 

 
 

   

 

[232] 

 
Vol. 9, Issue 1, (2024) 

 
Advances in Mathematical Finance and Applications  

 

𝑦𝑡 = 𝑐𝑡 + 𝑖𝑡 + 𝑔𝑡 +
𝑒𝑥𝑡(𝑃𝑡

𝑒𝑥𝑡 + 𝑜𝑡)

𝑃𝑡
𝑐 −

𝑃𝑡
𝑚𝑐𝑐𝑡

𝑖𝑚 + 𝑃𝑡
𝑚𝑐𝐼𝑡

𝑖𝑚

𝑃𝑡
𝑐  

(52) 

    The amount of total production is equal to non-oil production plus oil production as follows: 

𝑌𝑡 = [𝛼𝜇

1
𝜇𝑜(𝑌𝑡

𝑛𝑜)
𝜇𝑜−1

𝜇𝑜 + (1 − 𝛼𝜇)
1

𝜇𝑜(𝑌𝑡
𝑜)

𝜇𝑜−1
𝜇𝑜 ]

𝜇𝑜
𝜇𝑜−1

 

(53) 

4 Model Estimation and Result  

By optimizing the objective functions of each of the above agents, the result of the yield economic 

equations is a system of non-linear differential equations under rational expectations. 

4.1 Calibrate  

In this research, all of the equations have been linear-logarithmic using Uhlig method. The model is 

simulated by determining the model input values and calibrating the parameters. 

Table 1: Calibrated Parameters of the Model Based on Iranian Economic Data 

Parameters Symbol Values of Parameters 

The ratio of the producer price index to the consumer price index gama_dcbar 0.9849 

The ratio of the imported price index to the consumer price index 
gama_mcbar 0.9357 

Capital depreciation rate 
Delta 0.0139 

Real return of capital rate 
R_kbar 0.046 

Consumption to production ratio 
c_ybar 0.510 

Total investment to production ratio 
i_ybar 0.321 

Government consumption expenditures to production ratio 
c_g_ybar 0.123 

Oil exports to production ratio 
Txoybar 0.175 

Non-oil exports to production ratio 
Txnoybar 0.105 

Total imports to production ratio 
Tmybar 0.234 

Private investment to total investment ratio 
ibar_i_Tbar 0.728 

Public investment to total investment ratio 
i_gbar_i_Tbar 0.272 

Oil exports to net foreign assets of the central bank ratio 
obar_frbar 1.6810 

Non-oil exports to the net foreign assets of the central bank ratio 
pe_xx_frbar 0.5125 

Total imports to net foreign assets of the central bank ratio 
gama_mc_cm_im_rer 1.2873 

Current government expenditures to total government expenditures 

ratio c_gbar_gbar 0.7313 
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Table 1: Calibrated Parameters of the Model Based on Iranian Economic Data 

Parameters Symbol Values of Parameters 

Construction expenditures to total government expenditures ratio 

 
i_gbar_gbar 0.2687 

The share of oil revenues in the government budget 
o_gbar 0.3942 

Value added of the oil sector to total production ratio 
o_y 0.2066 

Source: Researcher calculations 

 

Table 2: Calibrated Parameters (Calibrated) 

Parameter Value Source 

 
Consumer time preference rates 0.97 Research findings 

h  The degree of stability of habits 0.30 Fakhr Hosseini (1393) 

c  
Inverse of elasticity of intertemporal substitution 0.80 Kavend (1388) 

m  
Inverse of elasticity of real balance of money 1.315 Zanganeh (1388) 


 The elasticity of adjustment costs investment function 3.943 Rahbar et al. (1393) 

l  
Inverse of elasticity of labor force to real wages 2.92 Taie(1385) 

 Capital ratio in production 0.42 Shahmoradi (1387) 

 Inverse of elasticity of cost function to operating cost 0.21 Rahbar et al. (1393) 

p
 

Degree of price indexation 0.511 Rahbar et al. (1393) 

p
 

Percentage of firms that are unable to adjust their prices 0.20 Parsa et al. (1394) 

c  
Substitution elasticity between consumer and imported goods 1.05 Parsa (1394) 

o
 

Substitutions elasticity between oil and non-oil production 0.15 Manzoor and Taghipour (1394) 

o  
Coefficient of auto-regression process of oil revenue shock 0.249 Parsa et al. (1394) 


 

Inflation significance coefficient in the monetary policy reac-

tion function 
-1.548 Shah Hosseini et al. (2013) 

y
 

The coefficient of importance of production in the monetary 

policy reaction function 
-1.70 Shah Hosseini et al. (2013) 

rer
 

The coefficient of importance of the real exchange rate in the 

monetary policy reaction function 
0.80 Manzoor and Taghipour (1394) 

EX
 

The coefficient of the autoregression process in the foreign ex-

change reaction function of the Central Bank 
0.90 Manzoor and Taghipour (1394) 

rer
 

The coefficient of importance of foreign reserves to the mone-

tary base in the foreign exchange reaction function of the Cen-

tral Bank 

-1.55 Manzoor and Taghipour (1394) 




 

Monetary autoregression process coefficient in the reaction 

function 
0.397 Manzoor and Taghipour (1394) 

 

4.2 Simulation Results 

To evaluate the accuracy of the model, we compare of the moment of the variables present in the 

model and moment of real data of Iran economy. In this research is used the parameters and calculating 

some parameters with the application of economic of data of Iran, the liner-logarithm equations systems 






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is simulated in MATLAB applying Dynare Software, the basis of which is evaluated according to the 

analysis of effects of “Monetary base”, “interest rate of bank deposits” shocks on variables of macroe-

conomics. 

 

Table 3: Comparison of Moment from Model with Real World Data Moment 

Variables 
Fluctuations 

(Standard Deviation) 

Relative Fluctuations (Ratio of Variable 

Standard Deviation to Production Standard 

Deviation) 

 
Value Observed in 

Real Data 

Value Calibrated in 

the Model 

Value Observed in 

Real Data 

Value Calibrated  in 

the Model 

Inflation 0.018 0.025 0.62 0.96 

Consumption 0.032 0.021 1.10 0.84 

Investment 0.044 0.043 1.52 1.65 

Production 0.019 0.026 1 1 

* The sample contains quarterly data from 2002 to 2017 . 

To de-trend the variables, the Hedrick-Prescott filter method with λ= 677 was used . 

 

 

Fig. 1: Instantaneous Response Functions of Variables to Monetary Base Shock of 10% 

4.3 Analysis of Impulse-Responses 

Dynamic stochastic general equilibrium model is computed by solving the first-order approximation 

of the equilibrium conditions. Here are presented the results of calculations and diagrams of impulse-

responses of various economic variables. That is, the effects of monetary base shocks and deposit in-

terest rates on the desired variables are examined 

  

4.3.1 Monetary Base Shock 

By a 10% shock to the nominal growth of the monetary, inflation increases by 10% and consequently 

wages increase. Creation of inflationary conditions due to the reduction of the real interest rate, leads 

also to increases of the amount of consumption as shown in Euler equation. At first investment increases 

by less than 3 percent and then gradually decreases and employment decreases. Production after two 

seasons increases to its maximum value of 0.3%. A part of the created liquidity is kept in the form of 

new deposits in banks and another part is allocated to productive activities in the form of bank credits, 

but a large part of the created liquidity is directed to inflationary activities. It should be noted that the 
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increase in the growth of the monetary base has led to an increase in imports, especially imports of 

consumer goods. Monetary shocks increase the nominal exchange rate growth through demand for for-

eign exchange for imports. With the shock of increasing the monetary base, people invest their surplus 

monetary in the stock market. Based on a 10% shock to the monetary supply, stock prices increase by 

7%. After that  the effect of different shocks as monetary transmission channels on macroeconomic 

variables is examined. 

 

4.3.2 Interest Rate Shock on Bank Deposits 

According to Fig. 2 with a positive shock to the interest rate of bank deposits, the interest rate of 

loans will also increase and the profit of intermediary firms will decrease. Thus, increasing the interest 

rate of deposits will reduce the demand for loans in both public and private enterprises, so the amount 

of production will decrease and the prices increase.  

 

 
Fig. 2: Impulse-Response Functions of Variables to Interest Rate Shock of Bank Deposits of 5% 

 

4.4 Variance Decomposition 

In this section, using the decomposition of impulse-response functions, the mechanism of monetary 

policy transmission in DSGE models is explained. Fig. 3 shows the inflation impulse-response and 

variance-decomposition to monetary policy. The inflation response was initially positive after the mon-

etary policy shock, but this response will return to zero. In the first period adjustment, (pi_c is inflation) 

will increase with the direct effect of an increase in monetary policy. Indirect effects or the release of 

monetary policy will operate in the second period. In the second period, the nominal growth rate of 

monetary (eps_liqu), exchange rate (rer), domestic commodity price index (pi_d), monetary base (mb) 

and other variables (other) pushed inflation upwards positively.  

And a quantity amount of the central bank's external reserves (fr) variable neutralizes the effect of 

other variables by dragging the inflation variable downwards. In the third period, the reduction of the 

effect of the variables of nominal growth rate of monetary and exchange rate has reduced the effect of 

monetary policy shock on inflation. In the fourth period, the exchange rate has reduced the effect of 

monetary policy on inflation, so that the exchange rate variable has caused the effect of monetary policy 

on inflation to be zero at the end of the period. Until the seventh period, the negative effects overwhelm 

the positive effects. After that, with the disappearance of indirect effects, the impact of monetary policy 

shock on inflation will be zero . 
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Fig. 3: Variance Decomposition of Inflation Variable Relative to the Monetary Base Shock of 10% 

 

Fig. 4 shows the analysis of the impulse-response functions of a production without oil cycle to a 

monetary base shock. After the monetary policy shock, the response of non-oil production was positive, 

but this response will return to zero. In the first period adjustment, (yno) production without oil will 

increase directly with increasing monetary policy. In the second period, effects the nominal rate of the 

monetary (eps_liqu), exchange rate (rer), and other variables (other) will increase, but the domestic 

commodity price index (pi_d) and the central bank external reserves variable (fr), by decreasing output 

reduce some of the positive effects of monetary policy on production. In the third period, with a large 

decrease due to the exchange rate variable and the nominal growth rate of money, the effect of monetary 

policy on the production without oil variable has been negative. In the fourth period, there are no effects 

of exchange rate variables and other variables. Therefore, the effect of monetary policy on production 

without oil has been decreasing, and finally, the effect of monetary policy on production without oil 

will be zero. 

 
Fig. 4: Variance Decomposition of Production without Oil Variable Relative to the Monetary Base Shock of 

10% 

 

Fig. 5 shows the impulse-response and the decomposition of inflation to the interest rate shock on 

bank deposits. In the first adjustment period, inflation (pi_c) will increase with the direct effect of an 
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increase in interest rates on bank deposits. Indirect effects or the release of interest rates on bank de-

posits during the second period decrease the monetary base (mb), the exchange rate (rer) and the ratio 

of prices of imported goods to inflation (gama_mc) and the external reserves of the central bank (fr), 

increases inflation. The result of these changes decreases inflation at the end of the second period. In 

the third period, by enforcing the monetary base effect, inflation decreases. 

 
Fig. 5: Variance Decomposition of Inflation Variable to Interest Rate Shock of Bank Deposits of 5% 

 
Fig. 6: Variance Decomposition of Production without Oil Variable Relative to Interest Rate Shock of Bank Deposits 

of 5% 

 

Fig. 6 shows the decomposition of impulse-response functions production without oil to the interest 

rate shock on bank deposits. The response of non-oil production to this shock is negative, and will 

return to zero after 6 periods. In the first adjustment period (yno), production without oil will directly 

decrease with increasing the interest rates on bank deposits. Under the indirect effects in the second 

period, other variables (other), and the monetary base (mb) will decrese the production without oil 

variable, and foreign reserves of the central bank (fr) , and total consumption (c) variables will slightly 

neutralize the effects of the variables. Variables which caused a decrease in production. From period 6 
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the effect of this shock on the production without oil variable will be zero . 

 

5 Conclusions and Discussion  

This study is aimed to investigate the different channels of monetary policy transmission in Iran and 

to estimate the impact of each channel on production, and inflation within a dynamic stochastic general 

equilibrium model for the Iranian economy. Hence, the nominal growth of the monetary base, and the 

interest rate on bank deposits are considered as two monetary shocks. In order to investigate this issue, 

using shock analysis, the extent, and importance of each variable in the transmission of monetary 

shocks were analyzed. After specifying the appropriate model, the next step is to find the first-order 

conditions for optimizing economic activists. Then, the stationary of the model is de-trended, and the 

resulting non-linear model is linearized using the Uhlig approach. Calibration the parameters of the 

linearized model of the coefficients of correlation, and standard deviation of the simulated model, and 

the realities of the Iranian economy indicate a relative success in this model. 

The results show that with the applying of the shock of nominal growth of the monetary base, infla-

tion increases, and due to the reduction of real interest rates, the amount of consumption also increases, 

then the Investment, and production increase. Furthermore, by applying a positive shock to the interest 

rate on bank deposits, the interest rate on facilities will increase, and the profit margin of intermediary 

firms will decrease. Thus, the increase of interest on deposits will lead to a decrease in the demand for 

facilities for public and private enterprises, and consequently the amount of production will decrease, , 

and with the increase of interest paid on bank deposits, will increase liquidity, demand and inflation in 

the economy. Surving the results of the research about the impulse- response of a period of inflation to 

the monetary policy shock and Variance decomposition show: 

 The direct effect of increasing monetary policy on inflation is positive, and the indirect effects in 

the second period, through the nominal growth rate of monetary increase exchange rate, domestic good 

price index and inflation partly, and the central bank's external reserves variable offsets partially the 

effect of monetary policy on the inflation. The response of inflation to the direct effect of the interest 

rate shock on bank deposits is positive, but the indirect effects of this shock through the variables of 

monetary base, exchange rate and the ratio of prices of imported goods to inflation will cause the shock 

effect on inflation would be negative. In the next periods, reduction of the indirect effects of variables 

makes inflation will return to its stable position. The results also show that production without oil in-

creases directly through expansionary monetary policy, and the indirect effects of this shock, through 

the variables of nominal growth rate of money, exchange rate, and other variables, will increase the 

production without oil variable, but the price index of domestic goods and the variable of foreign re-

serves of the Central Bank offset part of the increase in production without oil. With increase interest 

rates on bank deposits will decrease Production without oil directly.  
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