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Abstract 

Asset-liability mismatch in balance sheet of banks shows serious challenges 

in banks because of the traditional methods of recording assets and 

liabilities at book value in Iran. The Central Bank of the country motivated 

and advised banks to take concrete steps in minimizing the mismatch in the 

asset-liability composition. This paper attempts to suggest a micro funded 

framework that can evaluate the role of asset and liability management in 

banking sector in business cycles through a DSGE model. In this paper, we 

use Bayesian method to estimate parameters and use national account and 

balance sheet data from 1981 to 2013. Results show that tightening 

monetary policy decreases the cost of ALM .On the other hand, raising 

required reserve requirement increases the cost of asset and liability 

management; technology shock leads to decrease of asset and liability 
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management cost, and the costs of ALM affects interest rate. Then, the 

increase of the cost of ALM leads to increase of interest rate. 

Key words: Banks, Asset and liability management, Financial shocks, 

Monetary  policyr 
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1. Introduction 

Banking sector is an important part of entrepreneurship and economic 

development in every country. In the developing countries, including Iran, 

the regulatory regime, on the operations and supervision of banks and 

financial institutions, did not allow much competition in the financial 

system. The interest rates are controlled by the Central bank. The balance 

sheet management does not show many problems since the income is 

accounted for on the basis of off balance sheet and central bank persuades 

banks to minimize the incompatibility of assets and liabilities of banks. 

Taking one step ahead, the banks focus on integrated balance-sheet 

management and all the relevant factors which affect appropriate balance 

sheet composition. Therefore, various components of balance sheet are 

analyzed in the assessment of strengths of a bank. The earlier approach of 

managing deposits, loans and advances has no much relevance. The basic 

difference in earlier approach and dynamic approach can be described by 

focusing on value addition, analysis of different scenarios, comprehensive 

risk and dynamic approach of balance sheet evaluation in the present 

ALM system. 

The ALM is defined as “managing both assets and liabilities 

simultaneously for the purpose of minimizing the adverse impact of interest 

rate movement, providing liquidity and enhancing the market value of 

equity”  It is als  defi ed as pplaiii gg a procedure which accounts for all 

assets and liabilities of a bank by rate, amount and maturity.” 

There has been remarkable progress over the past ten years in the 

specification and estimation of dynamic stochastic general equilibrium 

(DSGE) models. The method for success of DSGE models mendacities their 

ability to combine rich structural macro models with numerical algorithms 

and simulation techniques. Woodford (2009) has investigated an emerging 

macroeconomic consensus today that embodies five elements: (i) the notion 



60 Money and Economy, Vol. 9, No. 1, Winter 2014 

 

that macroeconomic models should incorporate a coherent set of inter 

temporal general-equilibrium foundations; (ii) that quantitative policy advice 

should be based on econometrically validated structural models; (iii) that 

expectations should be modeled as rational and endogenous with respect to 

monetary policy; (iv) that real disturbances and nominal rigidities are 

important sources of short-and medium run fluctuations; and (v) that 

monetary policy is effective, especially as a means of controlling inflation.  

So in this article, the asset and liability management is designed in the 

context of dynamic stochastic general equilibrium model to study and 

analyze the real effects. We modify some of the latest DSGE models on 

banking to fit the Iranian context. So far, this strand of research can be 

divided into papers that introduce a variety of financial assets with differing 

returns [e.g. Christiano et al. (2010) or Goodfriend and McCallum (2007)], 

and those that assume a banking sector under monopolistic competition, 

resulting in a mark-up of banking interest rates over the policy rate and a 

sluggish interest rate adjustment [e.g. Gerali et al. (2010)]. We found that 

neither of these approaches suits the unconventional monetary policy in Iran. 

Following the work of Chen et al. (2012), Wang (2011) and Chen et al. 

(2011), who investigate a partial equilibrium model for the banking sector 

when credit and interest rates are regulated by the central bank, we 

implement their partial-equilibrium modeling work in a fully specified 

DSGE framework to analyze the effect on inflation and output. 

The overall structure of the paper is as follows: Section 2 and 3 present 

methodology and literature review. Section 4 presents the model. The 

parameter estimation is represented in section 5 and the Section 6 shows 

Impulse-response Function. The conclusion is described in the final section.  

2. Methodology of Asset and Liability Management 

Asset and liability management (ALM) indicates the optimal investment of 

assets for achieving current goals and future liabilities. The role of ALM is 
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the combination of risks and benefits for assets and liabilities. The more 

traditional view of managing risks separately surveys the risk type. This 

research shows that there are gains from managing risks at the global level 

(Rosen and Zenios, 2006). Among the different risks faced by an institution 

(such as market, credit, liquidity, operational, and business risk), ALM 

focuses on financial risks [SOA, (2003)]. 

ALM is the ongoing process of formulating, implementing, monitoring 

and revising strategies related to assets and liabilities to reach an 

organization's financial objectives, given the organization's risk tolerances 

and other constraints. Although short-term risks arising from the possibility 

that an institution's assets will not cover its short-term obligations 

are essential, ALM is usually conducted from a long-term perspective. ALM 

is considered a strategic regulation as opposed to a tactical one 

(Choudhry, 2007).  

Therefore, ALM sets out a long-term position for investing assets and 

covering liabilities, whether at a single future point in time, or over multiple 

future periods. 

The benefits of ALM are rather obvious: an understanding of the 

company's overall position in terms of its obligations; comprehensive 

strategic management and investment in view of liabilities; the ability to 

quantify risks and risk preferences in the ALM process; better training for 

future uncertainties; and, ideally, gains in efficiency and performance from 

the integration of asset and liability management. Recognizing these 

benefits, banks and other institutions have implemented their own ALM 

methodologies. Despite the widely accepted benefits of ALM, the associated 

challenges may avoid an institution from adopting an ALM framework. 

These difficulties focus on implementation of ALM. First, each institution 

has its particular objectives, risk tolerances, and constraints, and it would be 

difficult to devise an optimization algorithm that would realistically account 
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for these specific characteristics when evaluating portfolio allocation 

decisions. Second, long-term strategic decision making may be delayed 

because of factors whose forecasts may not be available to the institution. 

Third, risk preferences and their changes over time must be translated into 

mathematical language, which is far from trivial. Finally, a reasonable ALM 

model must cover all its different components (assets, liabilities, goals, 

institutional and policy constraints, etc.) 

Managing all of these difficulties is too hard (Romanyuk, 2010). Then, 

asset-liability management refers to the method by which an institution 

manages its balance sheet in order to allow for alternative interest rate and 

liquidity. Banks and other financial institutions provide services which 

expose them to various risks. Asset liability management is an approach that 

provides institutions with a defense that makes such risks acceptable. Asset-

liability management models enable institutions to measure and monitor risk, 

and provide suitable strategies for their management. 

Asset-liability management includes not only a formalization of this 

understanding, but also a method to quantify and manage these risks. 

Further, even in the absence of a formal asset-liability management program, 

the understanding of these concepts is of value to an institution as it provides 

a true picture of the risk. Asset-liability management is a first step in the 

long-term strategic planning process. Therefore, it can be considered as a 

planning function for an intermediate term. In a sense, a variety of aspects of 

balance sheet management deal with planning as well as direction and 

control of the levels, changes and mixes of assets, liabilities, and capital 

(Romanyuk, 2010). 

Asset-liability management (ALM) is the process of planning, 

organizing, and controlling asset and liability volumes, maturities, rates, and 

yields in order to decrease interest rate risk and maintain an acceptable 

profitability level. ALM allows managers to be proactive and anticipate 

change, rather than reactive to unanticipated transformation. Then, managers 

must always analyze the impact that any ALM decision will have on the 
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liquidity position of the institution. Liquidity is affected by ALM decisions 

in the maturity structure of the assets and liabilities which can change the 

cash requirements and flows. Change of interest rates could affect liquidity. 

If savings rates are depressed, clients might take out their funds and liquidity 

decreases. Higher interest rates on loans could make it difficult for some 

clients to meet interest payments, causing a liquidity shortage. The objective 

of ALM is to keep up a match in the terms of assets with their funding 

sources in order to reduce interest rate risk. 

In order to set the ALM position in the institution, banks should have 

effective liquidity management plans in place. And must be able to identify 

the core or stable deposit base in the institution and match that against 

longer-term assets to reduce the interest rate risk. A stable deposit includes 

the equity, certificates of deposit with penalties for early withdrawal, 

retirement savings, savings with a stated purpose, and regular savings 

accounts with small balances.  

Then, managers must be able to identify the minimum net margin (gross 

income – cost of funds) necessary to fund financial costs, operating 

expenses, and contributions to capital. 

3. Literature Review 

There are good studies relating to asset-liability management in banks. The 

Basel Committee on Banking Supervision (2001) planned and formulated a 

broad supervisory framework and suggested required standards for best 

practices in the supervision mechanism of banking system. This framework 

also suggested setting up of risk and capital management requirements to 

ensure adequate capital reserve for various risks exposure for the process of 

lending and borrowing operations. It assumes that banks need to hold larger 

capital amount for greater exposure of risks. This will ensure solvency and 

stability for banking system. The Basel II standards (2004) focused on 
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international standard for the amount of capital to be maintained by banks as 

a protection against various risks they come across in the banking business. 

It concludes that; the greater risk the bank is exposed, the greater the amount 

of capital the bank requires holding for ensuring solvency and stability.

Giri (2014) discusses that, if banks have liquidity shortage, they borrow 

from Interbank to manage asset and liability. For this purpose, he has 

considered two types of banks. Banks which are faced with liquidity 

shortage for credit supply and thus borrow from the interbank market and 

give credit to the real sector; and the second group of banks that have excess 

funds, lend to interbank and invest in less risky assets such as bonds. Results 

suggest that credit shocks in the interbank market, has reduced the supply of 

loans from the banking sector to the real sector of the economy, and then has 

reduced investment and economic growth. On the other hand, the credit 

shock in the interbank market raises the interest rates of credit at the 

interbank market. 

Memmel and Schertler (2009) suggested that recent developments in risk 

transfer instruments, changes in business models due to new technologies, 

and changes in prudential regulations may have reduced the dependency of 

banks on assets and liabilities. Their findings describe how the asset-liability 

dependency for German universal banks behaved over the period 1994 to 

2007 without claiming to provide in-depth insights into what have caused 

these changes in the degree of dependency. Their findings show that the 

overall dependency between assets and liabilities has decreased in the last 14 

years for all three sectors of universal banks (private commercial banks, 

savings banks, cooperative banks). This overall decline is related to selected 

asset and liability positions only: It can be attributed to a lower dependency 

of long-term loans to non-banks and to a lower dependency of short-term 

deposits, while other positions, such as savings account, did not contribute as 

much to the overall decline. Their findings also indicate that the decline is 

most pronounced for those groups of banks within each banking sector that 

intensively use derivatives instruments. 
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Song and Thakor (2007) address a fundamental question in 

relationship-banking: Why do banks that make relationship loans finance 

themselves primarily with core deposits and when would it be optimal to 

finance such loans with purchased money? They show that not only 

relationship loans are informational opacity and illiquid, but they also 

require the relationship between the bank and the borrower to endure the 

bank to add value. However, the informational opacity of relationship-loans 

gives rise to endogenous withdrawal risk that makes the bank fragile. Core 

deposits are an attractive funding source for such loans because bank 

provides liquidity services to core depositors and this diminishes the 

likelihood of premature deposit withdrawal, thereby, facilitating the 

continuity of relationship-loans. That is, they show that banks will wish to 

match the highest value-added liabilities with the highest value added loans 

a d ttat  dii gg s  simultaneuulsy miii mizes t e bakk’s fragility wwigg t  
withdrawal risk and maximizes the value added by the bank in relationship-

lending. They also examine the impact of interbank competition on the 

bakk’s asset-liability matching and extract numerous testable predictions. 

Zawalinska (1999) examined various approaches to ALM by 

commercial banks in Poland. He elaborated results of the empirical survey of 

ALM and risk management techniques applied by banks in Poland. The 

survey was conducted in 1999. The analysis shows that privatization of 

banks contributes to the improvement of efficiency and to better risk 

management. It creates a favorable climate for implementation of more 

advanced risk management and measurement techniques. The size of the 

Polish private banks has also a positive effect on diverse methodology and 

sophistication of risk management. The analysis implies the need for a 

further consolidation of Polish financial institutions. Therefore, this paper 

strengthens arguments in the support of accelerated privatization and 

consolidation of the Polish banking system. 
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Samuel (2011) used a goal programming model to examine the asset and 

liability management in relation with profitability by financial institution 

taking into account the specific characteristics of Ghanaian financial 

environment. The ultimate aim is to identify the best possible strategy to 

manage the composition of financial institution’s assets and liability by 

controlling the various types of business strategies to maximize profitability. 

The model contributes to specific goals and constraints. It also tests the 

sensitivity of financial institution performance for different risk taking 

strategies environment. To be able to achieve the objectives of this research, 

a study targets all 27 NIB
1
 branches in the country by randomly interviewing 

functional managers from 7 branches in the country from Eastern Region 

and Greater Accra and in addition, five years financial reports from the 

headquarters were fully analyzed to draw conclusion about the subject. It 

recommended that in view of the importance of asset-liability management, 

banks should implement ALM techniques that should be subjected to 

periodic update and view to meet the goals and objectives of portfolio 

management. 

Entrop et al. (2009), provide a comprehensive analysis of the valuation 

and interest rate risk measurement in the risk-neutral valuation framework of 

Jarrow and Van Deventer (1998). They apply 6 term structure models and 4 

interest rate pass-through models and estimate the value and interest rate risk 

of 13 non-maturing product categories for up to 400 German banks on an 

individual bank level for each of these 24 model combinations. They find 

that the choice of the term structure and the pass-through model is of limited 

importance for the valuation of non-maturing banking products. For ranking 

banks according to the interest rate risk of their products the pass-through 

process is of specific relevance. When the level of the interest rate risk is to 

be estimated, an advanced term structure model should be chosen 

additionally. 

 

1. National Investment Bank 
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4. Structure of the Model 

As pointed out by Giri (2014), we assume that banking sector confronts with 

shortage of liquidity and borrow from interbank. Chen et al. (2012) assumed 

that banks do manage asset and liability in spite of costs it involves. The 

central bank of Iran fixes interest rate in the banking system, reserve 

requirement and influences the credit supply via window guidance. We use 

three of them in the model. 

a. Households 

Households are constrained and decide the amount of consumption, the 

amount of labor they wish to supply to the production sector, and the amount 

of liquidity according to the following utility function: 
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Where ε  is inter temporal discount factor, tC denotes real consumption, tN  

is supply of labor in goods sector, 
h

tM  is the liquidity at households. cϖ  

denotes inverse of the elasticity of inter- temporal substitution of 

consumption Nϖ  
is inverse of elasticity of inter-temporal substitution of 

labor, Μ is elasticity of liquidity at household. They are subject to the budget 

constraint: 
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b

tσ is profit of banking. tk is quantity of capital, ti is investment. As Agenor 

et al. (2012), we suppose, investment is added to capital stock at beginning 

of period and creates future capital stock.γ is a constant rate of depreciation 

and the last term is a capital adjustment cost function specified in standard 

fashion, kµ denotes an adjustment cost parameter. 1tk . can be obtained as: 

(3) t

t

tk
ttt k

k

k
ikk 21

1 )1(
2

)1( 00.0≅ .
.

µγ  

We obtain first order conditions with respect to tc , tN , td ,
h

tm , tk in 

Appendix A. 

b. Final Good Producer  

Final good producer buys intermediate goods that are shown with j, and 

produce final good by using Dxit-Stieglitz method.  

(4) 
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Where Yjt is intermediate good, and τ  is constant elasticity of 

substitution between intermediate goods. Final good producers try to 

determine their purchases of intermediate goods according to differ prices in 

order to determine maximum profit. Demand function for different product 

by any intermediate producer can be obtained: 
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c. Intermediate Producer 

Production sector, characterized by monopolistic competition and Rotenberg 

pricing, adopts a standard Cobb-Douglas production function with capital 

tk , and labor tN , subject to productivity shocks: 

(7) 
δδ
jtjttjt KNAY 0≅ 1
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tA  is technology shock and A  is steady rate of At. At the beginning of 
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Firms maximize profit through: 

(13) 
j

tjtttjtjt

f

jt PACYmcPYP 00≅σ
 

Then obtain first order conditions with respect to, jtk , jtN and jtP (See 

Appendix A). 

d. Commercial Banks 

The banking sector of the model in this paper,  is based on the partial 

equilibrium models of He and Wang (2011) and Chen et al.(2011, 2012) of a 

Chinese banking sector and Gerali et al. (2010), who implemented a banking 

sector in a DSGE framework. More precisely, we embed those ingredients 

from the first two papers that are needed to analyze Iranian monetary policy 

in the banking system introduced in Gerali et al. (2010). However, we 

believe that the banking sector determines the demand function for deposits 

and due to central bank and the supply function for loans, takes all interest 

rates as given (instructed). 

The inter-temporal optimization is a problem. A representative 

commercial bank chooses the amount of loans and deposits, due to central 

bank ,dct and borrowings from the interbank market tdi . In addition, banks 

are constrained by the guidelines of the monetary authority. We assume that 

deviations of actual credits from the target of the central bank 
cb

t
L has costs 

that are shown by 2)(
2

cb

tt
kcb LL 0ν

. 

Asset liability mismatch in balance sheet of banks in Iran, has posed 

serious challenges. They have not enough deposit to extend credit and assets 

and liabilities have not the same maturity. Assets often are long-term but 

liabilities are short-term. Therefore, asset-liability mismatch has costs for 

banks.  Moreover, we assume banks gather deposit and supply credit, and 

then if they have not enough deposit, they borrow from central bank to 

manage asset and liability. So asset and liability management has a cost that 

we assume it as quadratic management costs for loans, deposits, and 
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borrowing from central bank: ⊥  ))1((
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subject to a balance sheet constraint, 
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In an optimum environment, the amount of loans, deposits, borrowing 

from central bank and interbank market are chosen, so that marginal benefits 

from these assets are equalized to the opportunity costs of holding them: 
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According to 17 and 18, opportunity costs for loans and borrowing from 

central bank are given by the sum of the interbank interest rate, management 
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costs and costs for deviating from the central bank loan target. Equation 19 

illustrates that the opportunity costs for deposits depend on the interbank 

market rate, and the management costs for deposits. We follow Gerali et al. 

(2010) and assume arbitrage ensures that the interbank rate equals the policy 

rate + ,t

i

t rr ≅ . 

Policy rate in Iran is the rate of bond issued by the central bank.  

Borrowing from interbank is: 

1( ) ( )
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di dii i

t t td d y
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and borrowing from central bank is: 
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e. Central Bank 

Monetary policy in Iran varies from conventional central banking in several 

respects. The central bank fixes lending and deposit rates, influences the 

credit supply via window guidance, and, in recent years has even used the 

reserve requirement ratio as a tool for fine-tuning monetary policy.  

Central bank is able to set policy interest rate and reserve 

requirement. Policy interest rate is: 

1
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Where rπy ρ,ρ,ρ  are the weights assigned to the output, stabilization 

of inflation, and interest rate of previous period.  

Reserve requirement is: 

1 ,tt t t

σ κ
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κκ σ κ η
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≅
 (23) 

σ
κι  and 

κ
κι  are weights assigned to inflation rate and reserve requirement at 

previous periods. In addition, the central bank influences the credit supply 
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via window guidance. The use of credit quotas is primarily directed at 

preventing excessive credit growth. Hence, we assume that the loan targets 

of the central bank follow a Taylor-type rule of the form 

cb

t

cb

lt

y

ltl

cb

l
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t lyl 1))(1( 0..00≅ µµσµµ σ
 (24) 

According to 24, loans are restricted to slower growth if inflation or the 

output gap is positive, in order to cool down the economy. Moreover, 
σµ l   

and 
y

lµ determine the strength of the reaction with respect to inflation and 

output, while 
cb

lµ determines the persistence of the reaction. In a nutshell, 

the central bank tries to smooth real activity by smoothing loan growth. 

f. Government and Oil Sector 

Government is financed with tax ( tt ), oil revenue ( tor ) and money ( tm ) 

Government expenditure is: 
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m
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Where 
y

tµ is a weight of output. Oil revenue shock is: 
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ro is oil revenue at steady state. 

g. Market Clearing 

At equilibrium, the output and liquidity market must clear. Equilibrium in 

output market is: 

ttttt ACgicy ...≅                                                                   (28)

Equilibrium in liquidity market is: 

h

t t tm m d≅ .
                                                                                            (29)
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5. Estimation 

a. Methodology and Stylized Facts 

This paper uses Calibration to calibrate the structural parameters of the 

model. First, it obtains the first order condition and linearizes them, which 

are explained in Appendix A and B. Then it solves the model. The sample 

runs for the data in 1981-2013. We use central bank of Iran data base items, 

such as national account and balance sheet of banking system of Iran. 

b. Calibrated Parameters 

We fix some parameters, because they are either notoriously difficult to 

estimate or because they are better identified using other information. 

Adjusted cost of capital, adjusted cost of inflation, quadratic cost parameter 

of due to interbank and cost of non-replayed loans are in line with the 

literature [Agenor et al. (2012), Dib(2010)]. Adjusted cost of capital + ,kµ is 

8.6. Adjusted cost of inflation + ,σµ  is 4.26.  

The weights assigned to the output, inflation stabilization, growth of 

money and interest rate of previous period, inflation rate and reserve 

requirement at previous period and output are estimated by Eviews 

according to the their functions. Parameters of shocks are estimated by 

Eviews according to the following equation: 

1log( ) log( )
tt t xX c Xυ η0≅ . .

 
(30) 

Where υ is Autoregressive Coefficient and its standard deviation of 
txη

is used as a standard deviation of variable. Productivity shock is selected 

according to the appropriate structure of model. Distribution of parameters is 

selected based on the characteristics of parameters and features of the 

distribution. 
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Table 1: Calibrated Parameters 

Calibrated fromMeanParameters 

Author calculations 0.93
cϖ

Author calculations 0.63
nϖ

Author calculations 0.87Μ
Solving model 0.024γ
Mark-up 30% 4.33τ
Solving model 0.97ε
Author calculations 0.78δ
Appropriate structure of model 0.65

Aυ
Author calculations 0.60

orυ
Author calculations 0.89

piυ
Author calculations 0.82

mioυ
Author calculations 0.46yυ
Author calculations 0.65iϕυ
Author calculations 0.062

σ
κι  

Author calculations 0.83
κ
κι

 

Author calculations 0.46 
diµ

 

Author calculations 0.347 
y

di
µ

 

Author calculations 0.55 
dc

dcµ
 

Agenor et al. (2012) 8.6 
kµ  

Author calculations 2.08 
yc

tµ  

Author calculations 0.80 
rυ  

Dib(2010) 4.26 
fµ
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We use comparison of mean, standard deviation and auto correlation to 

assess the model. Table 2 shows moments and table 3 shows auto correlation 

for some variables. The results show that the model simulates economy

 

of 

Iran appropriately. 

Table 2: Moments 

mean Standard deviation 

model real model real 

254932.02 255027.13 2.041 1.99 Gross domestic 

product 

17.5328 17.5321 2.15 2.12 Inflation 

16797.98 16781.19 1.56 1.64 Loan 

1603.26 1602.74 1.54 1.52 Deposit 

Source: Auhhors’ calculaoooos 

 

We use Eviews to calculate autocorrelation for real variables, and then 

compare them with simulated figures. Results show real and simulated 

models are similar and the model is appropriate for the economy of Iran 

(see table 3).  

Table 3: Autocorrelation and Simulated 

Real autocorrelation
Simulated 

autocorrelation

First lagSecond lagFirst lagSecond lag

0.890.790.810.61
Gross domestic 

product 

0.080.420.070.37Inflation 

0.870.720.780.72Loan 

0.890.750.780.73Deposit 

    Source: Authors’ calculations 
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6. Impulse Responses 

In this section we want to assess whether and how the transmission of shocks 

is affected by bank intermediaries in the context of the close economy with 

interbank. We consider three shocks. The first is financial shock, while the 

second is monetary policy shock (demand shock). The third is technology 

shock (supply shock). 

6.1 Financial shock 

According to the results, Figure One shows impulse response to financial 

shock. Producers finance cost of projects through loans. If costs of financing 

increase, investment and production reduce. Because of decrease of 

production, demand for labors and wage decrease, as a result, employment is 

reduced. Then, with lower wages, household consumption drops.    

Central bank responses to increased production costs, according to the 

role of banking finance, and increases credit target and requires banks to 

increase the supply of credit. On the other hand, the supply-side inflation 

increase implies an increase in the policy rate, and consequently, income, 

consumption, investment, capital and employment decline. The higher real 

interest rate makes saving more attractive, so deposits increase. Moreover, 

entrepreneurs borrow to compensate their lower incomes.  

The unconventional monetary policy tools differ strongly in their impact 

on the dynamics following a cost-push shock, but all of them have a 

dampening effect on inflation. In response, the interest rate corridor leads to 

a small increase, but from the second quarter onwards this effect is reversed. 

Interestingly, the dampening effect of the interest rate corridor does not 

imply strong effect on downturn in the output gap that might be expected 

due to the well-known output-inflation trade-off in New Keynesian models. 

Again, window guidance seems to be the most effective weapon against 

inflation, but comes at costs of a much stronger recession. 
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6.2. Monetary policy shock 

This paper considers a tightening monetary policy in Iran. Two monetary 

policies are considered: Interest rate and required reserve. The role of the 

banking sector in the transmission of the monetary policy shock has been 

investigated by previous work by Christiano et al. (2007), Goodfriend , 

McCallum (2007) and Gerali et al. (2010). As discussed in Christiano et al. 

(2007) and Goodfriend and McCallum (2007), financial frictions enhance 

the amplitude of business cycles through three channels (borrowing 

constraint, financial accelerator and nominal debt) beside the traditional 

interest rate channel. With the existence of banks, the banking attenuator 

effect identified by Goodfriend and McCallum (2007) and Gerali et al. 

(2010) is another Channel to propagate business cycles. This paper is in 

accordance with Chen et al. (2012), He and Wang (2011) and Chen et al. 

(2011), who investigate a partial equilibrium model for the banking sector 

when credits and interest rates are regulated by the central bank. Here we are 

not going to highlight how each channel affects the transmission of monetary 

policy shock, but focus on the role of the banking sector. 

 Tightening monetary policy has two effects on banks. First, because of 

the raising policy interest rate, interest revenue increases and banks attract 

more deposits. The raising of deposit leads to a further increase in credit, 

then cost of ALM decreases and loan and deposit rate decrease. As a result, 

investment and output increase and inflation decreases. Entrepreneurs 

increase wage, then income of household, labor and consumption increase. 

Second, rising in policy rates will increase the interbank market interest rate, 

leading to investment and output increase. 
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Figure 2: Interest Rate Shock 
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Central bank increases required reserve. Rising reserve requirement, 

usually aims at short term cash management, affects banking and this change 

leads to increase bakkts reserve at the central bank and interbank interest 

rate. On the other hand, rising in required reserve, leads to falling deposit in 

bank and decreases operational costs. Then, loan declines in response to drop 

of deposits, and also, profit of bank declines. Fall of deposit and loan, 

increase cost of asset and liability management, which leads to deposit rate 

increase. As a result, financing, investment and output decrease because 

inflation rises in response to the fall in output (See Figure 3). 

6.3. Technology shock 

Figure 4 shows the impacts of positive technology shock on the economy of 

Iran. Since the production becomes more efficient, output rises. The supply 

of goods increases, thus reducing the price of the goods. The technology 

innovation reduces marginal costs and inflation, which leads to a drop in 

loan rate. Households raise their savings and entrepreneurs borrow more. 

Because of the rising savings, the marginal product of labor increases so that 

the aggregate capital increases. Entrepreneurs borrow more and create more 

product and labor force and wage will increase. Increase in wage, leads to 

Uisigg of uuuesuuld’s income. Household will increase savings and 

consumption. The rising in consumption leads to a rising demand for goods, 

leading to rising inflation. Central bank decreases credit ceiling, then loan 

and investment and output will increase. By increase of deposit and loan, 

costs of asset and liability management decrease, then it requires, loan and 

deposit rate to decrease. 
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Figure 3: Reserve Requirement Shocks 
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Figure 4: Technology Shock 
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7. Concluding Remarks 

This paper suggests a micro framework that combines a banking sector with 

a DSGE model. This model evaluates the role of asset and liability 

management in active banking sector in business cycles and the contribution 

of financial shocks, monetary policy, and technology shock to the economy 

fluctuations in Iran. On the other hand, this paper improves a New 

Keynesia  DGG  model t  catt rr e IRAN’s vvvcvvevvinnla monetary 

policy toolkit.  

We find that credit quotas are important as the interest-rate corridor 

distorts the efficient reactions of the economy. Moreover, the choice of a 

particular monetary policy tool or an appropriate combination of instruments 

depends on the source of the shock.  

This paper implies that asset and liability management has a cost for 

banking system that affects finance, monetary policy and technology shocks. 

We find that finance shock leads to increase of interest rate of loan. Then, 

banking system increases credit. On the other hand, interest rate of deposit 

and deposits increase. These increasing of deposit and loan, decreases cost of 

asset and liability management.  

Tightening monetary policy raises policy interest rates. Because of the 

rising policy interest rate, interest revenue increases and banks attract more 

deposits. The raising of deposit leads to a further increase in credit, then cost 

of ALM decreases and loan and deposit rates decrease. 

On the other hand, rising in required reserve, leads to fall of deposit in 

bank and decreases operational costs. Then, loan declines in response to drop 

of deposit and also profit of bank declines. Fall of deposit and loan, increase 

cost of asset and liability management. 

Technology shock leads to increase of deposit and loan. With increase of 

deposit and loan, cost of asset and liability management decreases, then it 

requires, loan and deposit rate to decrease. 
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This paper suggests that banks play the main role in reducing the effects 

of uncertainty. Further study will include risk modeling of banks and the role 

of asset and liability management in risk management. 
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Appendix A: First order condition 
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2. Entrepreneur  
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3. Commercial bank  
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Appendix B. log linear of model 
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