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Monetary and Macro-prudential 

Policies: An Integrated Analysis1 

Gianluca Benigno


Huigang Chen


Christopher Otrock


Alessandro Rebucci


Eric R. Young


 

Abstract 

This paper studies the interaction between monetary and macro-prudential 

policies in a simple model with both nominal and financial frictions. The 

nominal friction gives rise to a conventional monetary policy objective 

emphasized in the New Keynesian literature. The financial friction, in the form 

of an occasionally binding collateral constraint, gives rise to a financial 

stability objective.  We study how rules developed for the nominal rigidity 

perform in a model that also has the financial friction. We then study how two 

alternative macro-prudential regimes perform.  The first is a macro-prudential 

adjusted monetary policy.  The second is a two-part rule–a standard Taylor rule 

 

1  Paper prepared for the IMF Twelfth Jacques Polak Annual Research Conference. We 

are grateful to our discussant (Olivier Jeanne), Pierre-Olivier Gourinchas, Ayhan 

Kose, and Stijn Claessens, and to the conference participants for comments and 

discussions on an earlier draft of the paper. All remaining errors are responsibility of 

the authors. The views expressed in this paper are exclusively those of the authors 

and not those of the Inter-American Development Bank, Federal Reserve Bank of St 

Louis or MarketShare Partners.  

 London School of Economics 


 MarketShare Partners 


 University of Missouri-Colombia and Federal Reserve Bank of St Louis  


University of Virginia  
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and a tax rule on the amount that the economy borrows. There are three main 

findings. First, contrary to standard New Keynesian wisdom, in an economy 

with the nominal rigidity and the financial friction, a relatively accommodative 

monetary policy may be welfare improving, suggesting a role for positive 

inflation in this environment. By the same token, we find that there may be a 

trade off between macroeconomic and financial stability with a relatively 

aggressive monetary policy. Second, macro-prudential policy is most effective 

in our model (from a welfare ranking point of view) when it is designed in terms 

of macro-prudential augmented interest rate rules rather than through an 

independent tax rule on debt. Third, independent macro-prudential tax rules on 

debt can be welfare reducing when monetary policy is accommodative. The 

same tax policy rule however can be welfare increasing when monetary policy 

is aggressive toward inflation as in this case it helps to address the possible 

trade off between macroeconomic and financial stability. 

Keywords: Financial frictions, Financial crises, Financial stability, Macro-

prudential policies, Nominal rigidities, Monetary policy 

JEL Classification: E52, F37, F41 
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1. Introduction 

The recent financial crisis has raised fundamental questions on the role and 

objectives of monetary policy. For instance, Taylor (2009) argued that 

excessively lax monetary policy before the crisis contributed to its occurrence 

and severity. A large literature is emerging that responds to this idea by 

designing monetary policy rules that curtail growth in credit or asset prices.
1
  In 

contrast, others believe that the crisis was the result of regulatory failures, and 

financial stability should be pursued by macro-prudential policy, not monetary 

policy. For example, Svensson (2010) argues that monetary policy should 

continue to focus squarely on macroeconomic objectives (i.e., price and 

output stability). 

The contribution of this paper is to study the interaction between monetary 

and macro-prudential policies in a framework in which there is a scope for both 

macroeconomic and financial stability.  In doing so, the model developed in this 

paper represents a departure from most of the existing literature that has focused 

on one objective at a time (notable exceptions are Cesa-Bianchi and Rebucci, 

2011, Fornaro, 2011 and Unsal, 2011). In particular, in our model a financial 

stability objective arises since financial crises are endogenous events captured, 

from a model perspective, by the situation in which the credit constraint 

becomes binding. The advantage of our approach is that it allows us to study the 

implications of ―conventional‖ monetary policy design for financial stability 

(broadly defined by the frequency and the severity of crises) and to examine the 

extent to which monetary policy can be used in a precautionary manner to guard 

against the occurrence of such events. 

This paper builds upon two distinct strands of literatures. The first is the 

extensive literature on the design of monetary policy rules to achieve 

macroeconomic stability in the face of nominal frictions (e.g., Woodford,  

2003). This New-Keynesian literature has proposed a policy framework 

(inflation targeting) that performs well at stabilizing output and inflation 

fluctuations using interest rate rules in the presence of nominal rigidities. The 

 

1  In addition there is widespread work on such rules at central banks and IFIs.  
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second is a literature that has emerged since the great recession and focuses on 

designing stabilization policies before and after a financial crisis in 

environments with credit constraints that bind only occasionally (Benigno et al., 

2009; Bianchi, 2011, Bianchi and Mendoza 2010, Jeanne and Korinek 2011, 

Korinek 2011). This neo-Fisherian literature works in environments where the 

non-crisis policy is a seemingly trivial no-action because there are no other 

frictions in the models. While this approach focuses on the issue of financial 

stability, it leaves open the question of how financial stability objectives interact 

with macroeconomic stability traditionally defined. 

Once we build our model we ask a series of questions about the design of 

both monetary and macro-prudential policies. First, what are the consequences 

of following a monetary policy rule designed to address the nominal friction in 

an economy with our financial friction? Second, what are the consequences of 

adding a macro-prudential component to a conventional Taylor rule? 

Specifically, does this component improve welfare by contributing to macro-

financial stability? Third, how well does a two part rule–one targeting inflation 

and the other targeting debt–do in delivering both macroeconomic and financial 

stability?  A common feature of all these questions is the role that monetary 

policy can play as part of a macro-prudential policy toolkit and we address these 

questions from the perspective of a small open economy that borrows from the 

rest of the world in foreign currency at a given interest rate. The world lasts for 

three periods and our small open economy is a two-sector production economy 

of tradable and non-tradable goods. We allow for nominal price rigidities in the 

tradable sector while for simplicity prices in the non-tradable sector are 

perfectly flexible.  Fluctuations in the model are driven by a technology shock 

to the production of tradable goods.  The key feature of the model is an 

international borrowing or collateral constraint that depends on the price of a 

domestically traded asset in fixed supply and affects the inter-temporal choices 

of domestic household like in Jeanne and Korinek (2010).  

Monetary policy in this framework has real effects through multiple 

channels of transmission: via the nominal rigidity, via the price of the asset, or 

via the exchange rate; and each of them can have an impact on the tightness of 

the borrowing constraint, which binds endogenously in this framework. In this 
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context, we consider conventional monetary policy in terms of an interest rate 

rule that includes only inflation and an augmented monetary policy rule that 

targets also the amount that agents borrow (a macro-prudential augmented 

interest rate rule). Independent macro-prudential policy is similarly modeled as 

a tax rule on domestic agents‘ borrowing, based on the principle that taxing the 

amount that agents borrow limits the possibility that a crisis might occurs or 

ameliorates its severity
1
. As the model has no closed form solution, we conduct 

a numerical analysis of its equilibrium under alternative policy rules aimed at 

understanding the interaction between the policy design and the behavior of the 

economy. 

The numerical analysis that we report highlights the complex interactions 

involved in designing macro-prudential policies.   The general policy message is 

that using monetary policy for macro-prudential purposes is not necessarily 

welfare improving and the interaction between prudential policy and traditional 

monetary policy is crucial.  In our framework both a macro-prudential monetary 

policy rule and an independent macro-prudential tax rule affect the relative 

return of domestic versus foreign currency bonds. In the case of the tax rule on 

debt, borrowing in foreign currency is made relatively more expensive, while in 

the case of the augmented monetary policy rule domestic interest rates are 

relatively higher and, as such, inter-temporal consumption choices will be 

directly distorted. Yet, as we shall see, the two specifications yield very 

different outcomes from a welfare perspective. 

Second, the specification of the occasionally binding borrowing constraint is 

crucial for understanding the financial stability implications of monetary policy.  

In fact the amount that agents borrow depends not only on the price of the 

collateral but also on the behavior of the nominal exchange rate since the 

borrowing occurs in foreign currency units. Monetary policy (through domestic 

nominal interest rate) can influence the borrowing limit of agents by affecting 

the value of the collateral as well as the nominal exchange rate. While higher 

 

1. While this statement may be true in some special cases, it is not generally true. Such a 

policy is suboptimal even in the context of a simple neo-Fisherian environment (see 

Benigno et al., 2010 and 2011 for more details on this). 
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nominal interest rates tend to depress the asset price and hence the value of the 

collateral and tighten the agents‘ borrowing limit, they also generate a relatively 

more appreciated nominal exchange rate that loosens the agents‘ borrowing 

limit.   The relative strength of these two opposing effects determines the extent 

to which traditional monetary policy entails a prudential component by 

curtailing borrowing when interest rate increases.  When that is the case, i.e. 

when traditional monetary policy embeds its own prudential component, an 

additional policy tool for specific prudential objectives might be redundant or 

even harmful.  This is because the tax is introducing an unnecessary additional 

distortion into the economy. 

More specifically, we have three main findings. First, we find that an 

accommodative monetary policy, defined as a smaller coefficient on inflation in 

the interest rate rule, dominates an aggressive rule in welfare terms, in the 

economy with sticky prices and the collateral constraint.  This is contrary to the 

typical welfare ranking that arises when we consider the same policies in an 

economy with only sticky prices. This result suggests that in economies with 

financial frictions, positive inflation might be optimal from a welfare point of 

view (e.g., Greenwald, Michael and Joseph Stiglitz, 1993).
1
 This also shows 

that traditional monetary policy may face a trade off between macroeconomic 

and financial stability depending on its design rather the nature of the shock that 

buffets the economy (e.g., Woodford, 2011). 

Second, we find that the scope for macro-prudential policies depends 

crucially on the design of the traditional component of monetary policy. When 

monetary policy is aggressive macro-prudential policy is always welfare 

improving, regardless of how it is implemented (in terms of augmenting the 

interest rate rule with debt or by adding an independent tax rule on debt). 

However, when monetary policy is relatively accommodative, macro-prudential 

policy is welfare improving only if implemented through an augmented interest 

rate rule, while it is welfare decreasing if conducted through an independent tax 

rule. This is because, with both the nominal rigidity and the financial friction, 

the separate distortion introduced by the tax rule on debt helps only when there 

 

1. Along this line of argument, Koening (2011) argues that inflation targeting may 

contribute to financial instability by concentrating risk in a world with nominal debt.  



Monetary and Macro-prudential … 7 

 

 

is a trade off between macroeconomic and financial stability induced by the 

traditional component of monetary policy. And the latter emerges only when the 

traditional component of monetary policy is accommodative. 

Third, conducting macro-prudential policies through an interest rate rule 

augmented with a prudential argument dominates alternative policy regimes 

from a welfare point of view. The main feature of this regime is to produce, all 

else equal, relatively higher interest rates when borrowing is higher in normal 

times, and no interference with the interest rates when the occasional crisis 

occurs. An aggressive traditional monetary policy instead, would react strongly 

to inflation in both normal and crisis times.  This suggests that the non-linear 

feature of the augmented interest rate rule is key to understand its positive 

welfare properties. 

An important caveat to these results is that they may depend on both the 

model specification and the parameter values adopted
1
. They are therefore 

illustrative of the complex interactions at play rather than definitive.  A robust 

and common theme across the whole set of results we report, however, is that 

welfare enhancing policies work by supporting the borrowing (and hence 

consumption) capacity of the economy, and hence by relaxing the borrowing 

constraint of our production economy, rather than curtailing it.  This is 

consistent with  the result of Benigno et al. (2011), who showed that,  by 

allocating productive resources differently in a crisis state, the policy maker can 

increase borrowing (and hence consumption) in the economy outside the crisis 

state while reducing the probability of a financial crisis. 

As we noted above, there is an emerging and growing literature that studies 

augmented interest rate rules with macro-prudential arguments or two-part rules 

like the one we study in this paper
2
. The basic premise of this literature is that 

by smoothing cycles in financial variables it may be possible to bring about 

greater macroeconomic stability.  For example, Quint and Rabanal (2011) find 

 

1. Conducting the analysis reported in the paper with a more realistic calibration is work 

in progress. 

2. Braggion, Christiano and Roldos (2007) examine how optimal monetary policy is 

designed in an environment in which the credit constraint becomes binding 

unexpectedly and remains binding forever. 
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that there are reductions in macroeconomic volatility from targeting financial 

variables, but optimizing the interest rate response to inflation and output is 

quantitatively more important in reducing macroeconomic volatility. On the 

other hand, Lambertini, Mendicino and Punzi (2011), find that an interest rate 

rule augmented with credit growth or house price growth is welfare improving, 

and that a two-part rules (one for financial stability, one for macroeconomic 

stability) dominate the one instrument rule in the presence of news shocks in the 

model. The models in these exercises typically have many shocks and frictions 

and are linearized around a deterministic steady state. Hence they can focus 

only on the regular cyclical fluctuations of the economy. In these environments, 

therefore, the notion of designing monetary and macro-prudential policies for 

financial stability is ambiguous. In contrast, in this paper, we build a smaller 

model in which the constraint binds only occasionally and there are both crisis 

and non-crisis states that interact and realize endogenously. We then study 

how monetary and macro-prudential policies should be designed and interact in 

such environment. 

The rest of the paper is organized as follows.  In section 2 we set up the 

model. In section 3 we discuss the model solution and parameterization.  In 

section 4 we report and discuss equilibrium allocations under alternative 

frictions and policy rules. In section 5 we conclude. An appendix reports key 

equilibrium conditions of the model. 

2. Model 

We study a two-country world composed of a small open economy and the rest 

of the world. For simplicity, we assume that the world economy lasts for three 

periods (periods 0, 1, and 2). The specification of preferences and parameters is 

such that there is a one-way interaction between the two economies: the rest of 

the world affects the small open economy, but the latter does not have any effect 

on the former. The key difference between the two economies is that households 

in the small open economy face a constraint on the amount that they can borrow 

from abroad. They also face nominal rigidities in their price-setting behavior. 

In this model, a financial crisis is defined as the event in which the 

borrowing constraint is binding (and the corresponding Lagrange multiplier is 



Monetary and Macro-prudential … 9 

 

 

strictly positive).  A key element of the crisis is that it is an endogenous event.
1
 

This feature of the model resembles the debt-deflation mechanism as in Fisher 

(1933) since, in a crisis, when the constraint binds, there is feedback loop 

between asset prices and the tightness of the borrowing constraint, which 

amplifies the effect of negative shocks and magnifies bust dynamic in credit and 

asset prices. 

2.1. Households 

We consider two countries, H (Home) and F (Foreign). The home country is a 

small open economy that takes prices as given, while the foreign country 

represents the rest of the world.  We will use a * to denote prices and quantities 

of the foreign country.  Note that the home country issues bonds in the foreign 

currency (held by foreign agents) and hence a * variable will appear in the home 

country‘s budget constraints.  The world economy is populated with a 

continuum of agents of unit mass, where the population in the segment 

 )n;0[ belongs to country H and the population in the segment ]1;n(  belongs 

to country F. 

The utility function of a consumer in country H is given by: 

 

where   is  the elasticity  of intertemporal  substitution  and ]1,0(  is the  

subjective discount factor. The consumption basket, Ct, is a composite good of 

tradable and non-tradable goods: 

           

The parameter k>0 is the elasticity of intra-temporal substitution between 

consumption of tradable and non-tradable goods, while ω is the relative weight 

 

1. Financial stability, therefore, is broadly defined by the frequency and the severity of 

these events in the model.  

(1) 
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of tradable goods in the consumption basket.  We denote with PT the price of 

tradable goods and with PN the price of non-tradable goods. We further assume 

that tradable goods are a composite of home and foreign produced tradable (CH 

and CF, respectively): 

 

where 0  is the intra-temporal elasticity of substitution. The parameter  is 

the relative weight of home tradable goods in CT and is related to the size of the 

small economy relative to the rest of the world (n) and the degree of openness, 

 )n1()1(:   (see Sutherland, 2004). Foreigners share a similar 

preference specification as domestic agents with :* ny  

 

That is, foreign consumer's preferences for home goods depend on the 

relative size of the home economy and the degree of openness. 

Consumption preferences towards domestic and foreign goods are given by 

       

where 1   is the elasticity of substitution for goods produced within a 

country. C
H*

 and C
F*

 are specified in the same manner. 

Accordingly, the consumption-based price index for the small open 

economy can be written as: 

 

with 

(2) 
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where P
H
 is the price sub-index for home-produced  goods expressed in the 

domestic currency, and P
F
 is the price sub-index for foreign produced goods 

expressed in the domestic currency: 

The law of one price holds (for tradable goods): )h(SP)h(P *  and

)f(SP)f(P * , where S is the nominal exchange rate (i.e., the price of foreign 

currency in terms of domestic currency). Our preference specification implies 

that 
*HH SPP   and

*FF SPP  , while SPPT  T*
, since  

     

We define the real exchange rate as .P/SPRS *  Note that because of our 

small open economy assumption (i.e., 0n  ) ,PP **F  which implies that 

/ .FRS SP P  Thus, nothing that occurs in the small open economy will 

affect the rest of the world. 

The period budget constraints, expressed in units of domestic currency, for 

the home country are: 

 

where we denote with At+1 the individual asset holding at the end of period t, Qt 

is the price of the asset in units of domestic currency, with Dt the exogenous 

dividend from holding the asset at time t, Wt is the wage rate at time t, Lt is the 

amount of total labor supplied at time t, Ft are firms‘ profit, and it is the nominal 

(3) 

(4) 

(5) 
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interest rate from holding debt Bt at time t. We denote with Bt the amount of 

domestic-currency denominated bonds (which is traded only within the small 

open economy) and with
*

tB  the foreign-currency denominated bond which is 

traded internationally. In writing the budget constraint we used the fact that

0QB 23  . 

The collateral constraints are expressed as limits on foreign borrowing: 

 

We can rewrite the borrowing constraints in period 0 and 1 as: 

 

It is now evident that, for given asset holding (A1 and A2), asset price and 

exchange rate appreciation increase the value of the collateral and allow agents 

to borrow more. 

The dependence of the borrowing constraint from both exchange rate and 

asset price is behind the interplay between monetary policy and financial crises 

in the model. As we shall describe below, the determination of both prices is 

affected by the design of monetary policy both when the constraint is binding 

and when it is not. 

Intra-temporal Consumption Choices  The intra-temporal first order 

conditions determine how the household allocate their consumption expenditure 

among the different goods: 
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with 

 

and 

 

There are corresponding conditions for the foreign economy and given our 

preference specification, the total demands of the generic good h, produced in 

Home country, and of the good f, produced in foreign country, are respectively: 

 

and 

 

With  )n1()1(  and .*  n  As n→ 0, we can rewrite our demand 

equations as: 

 

and 
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We note here that the demand of home produced goods is affected by 

movements in two international relative prices: the real exchange rate

(RS) and the real exchange rate at the level of tradable goods 







T

*T

P

SP
. If we 

assume that k (the elasticity of substitution among tradable goods is higher 

than the one between tradable and non-tradable), a depreciation of both real 

exchange rates redirect demand towards home produced goods. Foreign demand 

on the other hand is not affected by developments in the small open economy 

and it is determined only by foreign factors.

Inter-temporal Consumption  Choices  the inter-temporal first order

conditions for consumption are then given by:

 

where we have denoted with t the multipliers on the period budget constraints. 

Using the expression for the Lagrange multiplier from the previous conditions 

we can write the first order conditions for foreign-currency denominated bond 

holdings as: 

 

Where t denotes the Lagrange multiplier on the collateral constraints. From 

the first order conditions for domestic-currency denominated bond holdings we 

can retrieve the familiar Euler equations: 

                    

(6) 
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Using the expression for the Lagrange multiplier from the previous 

conditions we can then rewrite the first order conditions for the asset 

holdings as: 

      

                 

Finally, by rearranging these conditions, we have: 

 

All else being equal, this expression shows that when the constraint binds 

agents have an extra incentive to buy the asset and use it as collateral since the 

asset price is increasing in
 t . In fact, the previous equation is almost identical 

to a standard asset price condition in which the price of an asset is equal to the 

expected present discounted value of future dividends. The discount is now 

given by the term 



















tt

1t and differs from the standard one














)i1(

1
.e.i

tt

1t





only because of the multiplier associated with the credit constraint. This implies 

that, in general (both when the constraint is binding and when is not), the 

discount factor is going to be higher, other things being equal, since agents take 

into account the shadow value of relaxing the credit constraint by purchasing an 

extra unit of the asset whenever the collateral constraint binds or it is expected 

to bind at a future date. Equations (8) and (9) thus highlight the first channel of 

interaction between monetary policy and the credit constraint:  the asset price is 

given by the present discounted value of dividends and more aggressive 

monetary policy in normal time reduces the asset price and hence the value of 

the collateral. 

(7) 

(8) 

(9) 
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No-arbitrage implies the following modified version of international parity 

condition: 

               

and 

             

The international parity conditions are now modified to take into account 

the possibility that the constraint is binding  0t  or might be binding in the 

future. Equations (10) and (11) determine a second channel of interaction 

between monetary policy and the borrowing constraint operating via the 

nominal exchange rate. When the constraint binds, agents reallocate their wealth 

towards domestic assets, and in particular towards domestic currency bonds. 

This generates an increase in the real return on domestic currency bonds 

through an expected appreciation of the nominal exchange rate or an increase in 

the domestic nominal interest rate. This in turn implies that, when the constraint 

is binding, a relatively more aggressive monetary policy is coupled with a 

relatively more appreciated currency, which tends to relax the constraint. When 

the constraint is not binding, a similar mechanism operates: for given future 

exchange rate, a more aggressive monetary policy is accompanied by a more 

appreciated exchange rate. 

To summarize, in normal times, monetary policy affects the borrowing 

capacity of agents (i.e., the possibility that the constraint might be binding) 

through two channels.  Higher interest rates can increase the borrowing capacity 

by appreciating the nominal exchange rate while they decrease it by lowering 

the asset price that serves as collateral. The relative strength of these two 

channels determines the extent to which monetary policy entails an indirect 

prudential component that reduces the amount of foreign currency-denominated 

borrowing of the small open economy, and hence contributes to a reduction in 

the frequency and the severity of financial crises. 

(10) 

(11) 
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2.2. Firms 

Our economy is a two-sector economy that produces tradable and non-tradable 

goods. We assume that only domestic agents hold shares in home firms. Firms 

in the tradable sector operate in a monopolistic competitive environment and 

face a technology that might prevent them from adjusting prices in period 0 and 

1. In period 2, prices are fully flexible for all firms. On the other hand, firms 

in the non-tradable sector operate under decreasing return to scale in a 

competitive environment. 

In the non-tradable sector, firms produce according to the following 

production function: 

 

where 
N

tZ is the sector-specific productivity shock,
N

tL  is the amount of labor 

employed in the non-tradable sector and 1   is the return to scale parameter. 

The profit of non-tradable firms 
N

t  is given by: 

 

From the maximization problem of non-tradable firms we obtain the 

following standard first order condition: 

         

In the tradable sector the firms‘ production function is linear in labor: 

 

with
T

tZ denoting a sector-specific productivity shock. These firms operate in a 

monopolistic competitive market and face a technology constraint that prevents 

them from adjusting prices every period. In particular, we assume that only a 

fraction  1  can change price in period 0 and 1, while prices are fully 

(12) 
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flexible in period 2.
1
 

Starting from period 2, we write the individual firm problem as: 

 

where 

 

is the total demand faced by the individual firm for the single differentiated 

good. Period 2‘s maximization problem renders that the optimal price is a mark-

up over nominal marginal cost: 

 

 

 

Given that all firms in period 2 face the same marginal cost, the optimal 

price is the same across firms
H

22 P)h(P  , with 

 

Consider now firm pricing in period 0 and 1. In period 0 only a fraction 

 1 of firms can reset prices taking into account that prices might be fixed 

in period 1. So the maximization problem is given by 

 

where 

 

1. Here we also assume that when firms can reset prices they have observed the relevant 

uncertainty.  

(13) 
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are the total demands that the individual firm face in period 0 and 1, conditional 

on the choice of price in period 0, while Q0,1 is the nominal stochastic discount 

factor between period 0 and 1. The first order condition for the individual firm‘s 

maximization problem yields: 

 

By using (14), we can rewrite the above condition as: 

     

with 
H

o

H

lH

l
P

P
 denoting gross inflation from period 0 to period 1. 

H

oP is the 

aggregate price index for the home produced goods given by  

 

that can be rewritten as that can be rewritten as: 

 
 

with  
H

1

H

0H

l
P

P



  . 

(14) 

(15) 

(16) 

(17) 
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A similar problem arises in period 1 in which only a fraction of firms  

 1  can reset prices. Since prices can be reset for every firm in period 2, the 

pricing problem in period 1 is the same as in the flexible price case: 

                       

with the aggregate price index for the home produced goods in period 1 

given by 

 

that can be rewritten as: 

                    

It is now useful to examine how the credit constraint interacts with firm 

behavior in the presence of nominal rigidities. The interaction between the 

credit constraint and nominal rigidities is direct in period 0 and indirect in 

period 1 and 2, since in period 1 and 2 firms reset prices at the flexible price 

level.  In period 0, a binding constraint, or an expected binding constraint  in 

period  1, reduces  aggregate  demand and tends  to  lower domestic producer 

inflation  other things  being equal, compared to  an economy in which there  is 

no borrowing constraint.  In period 1 and 2, the effect is indirect through the 

endogenous state variable 
*

tB that determines the household debt position at the 

beginning of period t. Indeed, the lower the level of debt accumulated in the 

previous period, the lower are the resources available to household for spending 

in the current period, given the level of other variables. Thus, other things being 

equal, higher debt implies lower demand and lower domestic producer inflation. 

Inflation, in turn, also determines an inefficient allocation of resources 

between tradable and non-tradable goods that can influence the tightness of the 

(18) 

(19) 
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borrowing constraint.  To see this, note that the pricing decisions in period 0, 1 

and 2 can be summarized in terms of the following equations: 

   

for period 0; 

             

for period 1, and 

                  

for period 2, where
0

1,0
i1

1
Q


  . 

Note now that, from (21), positive inflation determines an inefficient 

allocation of resources between tradable and non-tradable goods. Indeed, 

inflation creates a wedge between the relative price of tradable goods over non-

tradable goods and their marginal rate of transformation.  When inflation is 

positive resources tend to shift towards the non-tradable sector, implying a 

decline in tradable production, other things being equal. Through this affect, the 

possibility that the borrowing constraint binds increases by increasing the 

amount agents need to borrow in order to enjoy a given level of tradable 

consumption. Note however that positive inflation might also imply higher 

nominal interest rates through the monetary policy rule, which as we described 

above, affects the borrowing capacity of agents through the effects on asset 

prices and the nominal exchange rates. 

 

(20) 

(21) 

(22) 
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2.3. Monetary and Prudential Policies 

We model monetary policy with a simple interest rate rule that reacts only to 

domestic producer inflation: 

              

in which the target inflation 
t is time invariant and set equal to zero.

1
 Macro-

prudential policy is modeled in two different ways, consistent with alternative 

proposals in the ongoing policy debate. 

First, we consider an augmented interest rate rule with an explicit macro-

prudential argument in period zero in addition to the inflation term.
2
 We include 

the level of aggregate borrowing as a share of total consumption expenditure. 

More formally, the alternative rule is: 

where 
 












  t1TR

t )i1(  is the hypothetical level of the interest rate 

that would prevail if 0* B , which is used below for the purpose of 

explaining how macro-prudential policy works in our model. This rule says that, 

all else being equal, the nominal interest rate in period t is higher the higher the 

level of aggregate borrowing in domestic currency as a share of consumption 

spending. When ( 0* B ) the nominal interest rate will be the same as in (23). 

When instead 0* B  nominal interest rates are higher than in the standard rule 

for a given amount of debt, and as such the interest payment on debt increases, 

constraining current spending. 

 

1. An alternative is to include in the rule the CPI inflation rate that indirectly includes 

also changes in the nominal exchange rate.  This, however, in our model, might have 

prudential effects to the extent to which the exchange rate enters also the leverage 

constraint.  

2. As we shall see, the fact that the second argument in the interest rate rule is active 

only in period zero is crucial for its performance.  

(23) 

(24) 
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The relatively higher current interest rate also provides an incentive to 

reduce current period borrowing.  From our set of equilibrium conditions,  in 

fact, we can see that (24) affects the inter-temporal margin in (6) and (7) by 

tilting the profile of consumption towards future consumption  as opposed  to 

present  consumption and reducing the  amount  that agents want to borrow 

other things being equal.  In fact the Euler equation in period 0 becomes: 

                 

In this case, the international parity condition becomes 

 

since the augmented rule is based on aggregate debt, and agents take it as given 

when they allocate their wealth between home and foreign currency bonds. 

Thus, macro-prudential monetary policy makes domestic borrowing relatively 

more expensive compared to foreign borrowing and affects directly the inter-

temporal allocation of consumption of households [see (25)]. 

Second, we also consider a separate macro prudential policy rule which is a 

tax on the amount that the economy borrows in the aggregate. This second tool 

acts simultaneously and independently from the interest rate tool.  As in the 

previous case, we allow for this macro-prudential tool only in period 0 since in 

our three-period economy, the constraint might be binding only in period 1. In 

this case, the budget constraint in period 0 becomes: 

 

where )1( *

0

*

1 B  is the after-tax borrowing proceeding available for 

consumption, and T0 is a lump-sum transfer from the government (with the 

government that follows a balanced budget rule )BST *

0

*

100  . Our macro-

prudential tax rule is then given by: 

(25) 
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which implies that after-tax borrowing proceedings decreases with the level

of debt. 

Similarly to the case of the augmented interest rate rule above, this tax 

applies when the economy is borrowing from the rest of the world. 

The inter-temporal margin that now is distorted is the Euler equation for 

foreign bonds: 

 

and the international parity condition becomes similar to the one in the 

augmented Taylor rule case: 

   

Here macro-prudential policy alters the relative return of domestic and 

foreign bonds by making foreign currency denominated borrowing return 

relatively more expensive compared to the case in which monetary policy is 

augmented by a macro-prudential component. The main difference with respect 

to the previous case is that now there is no inter-temporal distortion in the 

consumption profile across time.  In fact in this case (6) holds: 

 

So, with  our formulation,  an independent  macro-prudential  policy acts 

directly  on the quantity that agents borrow and reduces the net amount that they 

borrow but it does not distort the inter-temporal consumption choice. 

  

(26) 
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3. Model Parametrization and Solution 

The model is parameterized in the simplest possible manner as we do not 

attempt to use it quantitatively but rather to provide examples of the possible 

interactions between the two frictions in the models and the alternative policies 

we consider.   In fact, the three- period structure of the model imposes terminal 

conditions for the net foreign position and asset prices that require sharp and 

unrealistic movements in most endogenous variables between periods. 

Moreover, the exercises we run require that, for given initial conditions, the 

structural parameters stay constant across different policy regimes. But 

alternative policy regimes have very different properties, making it difficult to 

find a common set of structural parameter values for which we can solve the 

model under a reasonably large set of policy experiments. For instance, while in 

our baseline case the borrowing constraint binds only in one state in period one, 

alternative specifications of monetary and macro-prudential policy result in the 

constraint binding in neither states or both states in period one. The highly non-

linear nature of the model also adds a degree of complexity in finding a suitable 

parametrization.  Nonetheless, to the extent possible, in doing our numerical 

examples, we borrow parameter values from the literature.
1
 

Table 1 reports the chosen parameter values, the shocks‘ process, and the 

initial conditions. The tradable sector technology shock ZT is a two-state 

Markov process that can take two values, either 0.9 or 1.1 (bad and good state, 

respectively) with transition matrix: 

 

The shock hits the economy in period 0 and in period 1, so the economy has 

two possible states in period 1 and four states in period 2. The unconditional 

standard deviation of this process is 9.6. 

 

1. Conducting the analysis reported in the paper with a more realistic calibration is work 

in progress.  
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The elasticity of substitution between tradable and non-tradable goods and 

between home and foreign tradable goods is set to one for simplicity.  The 

relative weight of non- tradable goods is set to 0.5. As a result, tradable and 

non-tradable consumption are always the same in units of consumption. The 

size parameter n=0 and the degree of openness  is.25 (a common value for a 

small open economy) which together yields a value for the relative weight of 

home tradable goods  of .75. The elasticity of substitution within home 

tradable goods is set to 6 to yield a markup of 20%, which is a conventional 

value.  The labor share parameter  is set to 0.75, slightly higher than usually 

assumed but not outside a plausible range of values if we consider self-

employment.  The intertemporal substitution and risk aversion are set  =1, as 

in Jeanne and Korinek (2010). 

The nominal rigidity parameter is set somewhat arbitrarily to  = 0.5. This 

is below the typical value around .75 used in quarterly, infinite horizon models 

and imply that half of the firms can adjust prices in period 0. The coefficient in 

the interest rate rule on domestic producer inflation is set to 5.1  When 

we use a more aggressive reaction parameter toward domestic producer, 

inflation is 2  The coefficients on macro prudential policy are set at 

02.0*B
  in all cases. 

The parameter  of the collateral constraint is set to a value such that the 

constraint is  never  binding in period  0, and to  2.267 in period  1, so that  the  

constraint  binds in at least one state  in the  baseline case. We then keep the 

structural parameters of the model constant across experiments and change only 

the policy rules. When we change the policy rule, the constraint may bind in 

both states or in neither state, nor the value of the credit multipliers, when they 

are positive, indicate the severity of the crisis. Financial stability, therefore, 

measured by the value of the collateral multiplier, varies endogenously with 

alternative policy rules in the models. Note however that, because the Markov 

shock process has only two states, the probability at time 0 that the constraint 

binds at time 1 is exogenous in the model and coincides with the probability 

that the economy switches from the bad state in period 0 (in which it is 

initialized) to state in which the constraint binds in period 1. Therefore, the 
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probability of the crisis cannot be used as a measure of financial stability in the 

model. 

The exogenous dividend process is constant in nominal terms over time and 

set to 5.0DDD 210    The foreign interest rate and the discount rate are 

constant and such that 1)i1/(1 *  , like Jeanne and Korinek (2010) for 

comparability in the case in which prices are flexible.  Foreign prices are also 

constant and normalized to 1:
 

12PPPP *F

0

*F

1

*F

0

*  . The terminal 

exchange rate level is S2 = 1. All allocations are initialized with 76.3B*

0   in 

the negative state (state 1).  Note however that the value of initial debt in either 

domestic currency or unit of consumption wills differ across experiments 

endogenously playing an important role in behavior of the economy under 

alternative policy rules.  In fact, all else being equal, the higher the value of debt 

entering period t, the smaller the amount of resources available for consumption 

in period t and t + i (i=1,2). 

Despite its relative simplicity, the model we set up has no closed form 

solution and will be solved numerically.  We solve a fully non-linear version 

without resorting to approximation techniques. Specifically, the model‘s core 

non-linear equilibrium conditions (including the resource constraint of the 

tradable sector derived in appendix) are solved for all states of the economy 

simultaneously with the Matlab function solve, for given initial and terminal 

conditions and the state of the tradable sector technology shock Z
T
. Like 

Benigno et al. (2011), we convert the complementary slackness conditions for 

the collateral constraint into a single nonlinear equation following Garcia and 

Zangwill (1981). In a few cases, in which the default initial  condition does not 

yield a solution we employ a homotopy method to generate better initial 

conditions that lead to the solution of the model–see again Garcia and 

Zangwill (1981). 

We evaluate alternative policy rules by comparing welfare. This is 

computed from as the ex-ante value of the expected utility: 

 

where C0 is the total consumption at time zero, C1,i is the total consumption in 

period 1 in state i with i=1, 2, C2,ij is the total consumption in period 2 if state i 
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realized in period 1 and state j realizes in period 2, and pi,j with i, j=1, 2 are the 

transition probabilities of the Markov process above, in which state 1 is the 

negative one. 

4. Alternative Monetary and Macro-Prudential Policy Rules 

In this section we study the equilibrium allocation under alternative 

specifications for the frictions and the monetary and macro-prudential policy 

regimes. In total we analyze 24 different allocations: four specifications of the 

economic frictions, times three macro-prudential regimes, times two traditional 

monetary policy regimes. And Table 2 describes the equilibrium allocation as 

well as the associated welfare for a subset of relevant cases.
1
 

We consider four alternative specifications of the two frictions in the model.  

The first is a frictionless version of our three-period, small open economy 

model that helps to provide intuition of how the two frictions work and interact 

in our model. The second is a flexible price economy with the financial friction 

that is comparable to the models in the Neo-Fisherian literature on financial 

stability–e.g., Benigno et al. (2010, 2011), Jeanne and Korinek (2010, 2011) 

and Bianchi and Mendoza (2011). The third is a sticky price economy without 

the financial friction that corresponds to a three period version of the traditional 

New Keynesian framework. Finally, we consider the economy with both 

nominal and financial frictions.  Note here that even the frictionless version of 

our small open economy is not necessarily Pareto efficient. 

We consider three alternative macro prudential regimes. The first is the case 

in which there is only traditional monetary policy, and hence no prudential 

policy. The second is a two-instrument regime with the same traditional interest 

rate rule and a tax on debt as a macro prudential policy rule. The third is an 

interest rate rule that responds to both inflation and debt. 

Finally, we consider only two traditional monetary policy regimes, a 

relatively accommodative, and a relatively aggressive one. Traditional monetary 

policy is implemented by means of a simple interest rate rule that responds only 

to inflation, and the two regimes are differentiated by the strength of the 

inflation response. Note therefore that in all four economies above there is a 

 

1. All experiments not reported are available from the authors on request.  
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traditional monetary policy component implemented by means of an interest 

rate rule.
1
 

As a general caveat to our analysis, we note from the outset that the results 

we report in Table 2 and discuss below should not be seen as general properties 

of our model economy as they may depend on both the model specification 

adopted and the parameter values chosen, but rather as examples illustrating the 

rich and complex interaction between asset prices, consumption and production 

decisions on the one hand, and monetary and prudential policies on the other.   

A robust and common feature of the different cases we discuss, however, is that 

welfare enhancing policies work by supporting the borrowing (and hence 

consumption) capacity of the economy, and thus by relaxing the borrowing 

constraint of our production economy. 

4.1. Flexible Price Allocations 

The first there columns of Table 2 compare flexible price allocations. The first 

two columns of Table 2 compares the allocation of two flexible price 

economies, with a relatively accommodative traditional monetary policy (i.e., 

an interest rate rule that responds only to inflation with a 1.5 coefficient), with 

and without the collateral constraint. The third column of Table 2 adds to this 

comparison a flexible price economy with the constraint and both an 

accommodative traditional monetary policy and prudential tax rule on debt. As 

we can see the borrowing constraint reduces lifetime utility relative to the 

unconstrained economy, while adding the prudential tax on debt in period zero 

along with the traditional interest rate rule increases utility slightly in the case of 

flexible prices (even if traditional monetary policy is relatively less aggressive 

or more accommodative). These results are consistent with some of the findings 

in the Neo-Fisherian literature on financial stability–e.g., Jeanne and Korinek 

(2010, 2011) and Bianchi and Mendoza (2011). 

 

1. See Ghironi and Cavallo (2002) for an analysis of interest rate rules in small open 

economies under flexible prices. 
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In particular, the presence of the borrowing constraint decreases utility by 

hampering consumption smoothing over time and across states. The model has 

three periods, and there is initial debt (constant across experiments in units of 

foreign currency) that needs to be repaid in full in period 2 )0.,.( *

3 Bei . This 

implies that, as we can see from experiment 1 in Table 2, the frictionless 

economy is on a debt repayment path with a current account surplus in all 

periods and states, and tradable consumption that are roughly constant over time 

and across states. With the borrowing constraint instead (experiment 2), 

consumption is not constant over time and across states, and is much lower in 

both periods and states than without the constraint. 

Note here that the borrowing constraint binds in the good state of the 

tradable productivity process, as we can see from the value of credit multiplier. 

With the realization of the positive state in period 1, the physical amount of 

tradable output increases and puts downward pressure on producer price 

inflation and the nominal exchange rate. The interest rate falls, driven by the 

monetary rule, but not enough to support the asset price that in equilibrium falls 

in this case. As a result, the borrowing capacity of the economy meets its limit.  

Interestingly, however, the level of borrowing at which the constraint binds in 

period 1 is much higher than the equilibrium level in the economy without 

constraint. This is because the interest rate (and the asset price) in the 

constrained economy are much lower (higher) than in the unconstrained one 

allowing for a much larger borrowing capacity. At the same time, the exchange 

rate is more depreciated in the constrained economy requiring a larger 

borrowing capacity in equilibrium. 

The introduction of a tax rule on borrowing along with a traditional interest 

rate rule increases welfare in the constrained economy with flexible prices 

(experiment 3 in Table 2). This is achieved by inducing a relatively less pro-

cyclical allocation of borrowing over time and across states relative to the 

economy with constraint but without the tax rule on debt. In fact, in 

equilibrium, tradable consumption (and the current account surplus) is higher 

(lower) in period zero and in the bad state in period 1. A higher interest rate in 

period 0, other things being equal, also induces a relatively more appreciated 

nominal exchange rate in period 0 that makes the initial debt burden easier to 
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repay over time, and hence also permits more consumption in period 0. Note 

here also that the borrowing multiplier in the good state, when the constraint 

binds, is lower than the case without the tax rule on debt, suggesting that the 

crisis is less costly in this case when it occurs. 

4.2. Sticky Price Allocations 

Columns 4 to 9 in Table 2 compare a set of economies with sticky prices, both 

with and without the borrowing constraint, and with the constraint and the 

prudential tax rule on debt. The first three economies (experiments 4-6) have 

relatively accommodative traditional monetary policy–i.e., a pure inflation 

targeting rule with a 1.5 coefficient on inflation, with inflation measured by the 

PPI index, i.e., )( H

t  as in the first three experiments with flexible prices. The 

second three (experiments 7-9) have a more aggressive traditional monetary 

policy with a 2.0 reaction to inflation. 

The economy with price rigidity without constraint (experiment 4) has a 

smooth path of tradable consumption similar to the flexible price economy 

without constraint (experiment 1).   Period 1 inflation, which stems from higher 

marginal costs associated with higher domestic production necessary to repay 

the initial debt, is lower than in the frictionless case. The nominal interest rate is 

also lower in this case. The exchange rate is more depreciated and the initial 

debt burden is consequently larger. As a result, the overall profile of tradable 

consumption is lower than with flexible prices. Thus, the nominal rigidity 

friction reduces welfare by requiring a more depreciated exchange rate with 

accommodative policy relative to the flexible price allocation. 

When we examine economies with sticky prices and the borrowing 

constraint but no tax rule on debt, however, we note that a relatively less 

aggressive monetary policy can induce allocations that may have higher welfare 

ranking than the corresponding flexible prices ones (experiment 5 and 8 in 

Table 2). One interpretation is that, with higher inflation, there is less pressure 

on the current nominal exchange rate to depreciate because interest rates are 

higher and support it relative to the corresponding case with flexible prices. A 

relatively less depreciated currency increases agents borrowing capacity in 
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period 0, allowing them to consume more. This suggests that, with multiple 

distortions, inflation might be welfare- enhancing. 

In sharp contrast to these results, with a more aggressive traditional 

monetary policy (see experiments 7-9), a trade off emerges between 

macroeconomic and financial stability. While stabilizing inflation more 

aggressively in response to shocks, a more aggressive traditional  monetary 

policy can make financial crises more frequent and more severe (as measured 

by the values of the borrowing multipliers that are now positive in both states 

and are one order of magnitude larger in the positive one compared to the case 

of relatively accommodative monetary policy).  The asset price is much higher 

in this economy in period zero and in period 1 in the good state, while the 

nominal exchange rate tends to be relatively more depreciated. As a result, the 

economy experiences a higher current account surplus and lower consumption 

in period 0 and is much more volatile in period 1 because the constraint ends up 

binding in both states of the world. By comparison, there is no such a trade off 

in the sticky price economies without borrowing constraint, and the more 

aggressive reaction to inflation induces higher welfare in those cases, consistent 

with traditional New-Keynesian results (see experiments 4 and 7, respectively). 

Alternative macro-prudential regimes also interact with the traditional 

component of monetary policy in a rich and non-linear way (experiments 6 and 

9 in Table 2).  For instance, conducting macro-prudential policies with a tax 

rule on debt is welfare increasing when monetary policy is  aggressive  because 

it helps resolve the  trade  off we described above (experiment 9), but it is 

welfare decreasing with a more accommodative policy (experiment 6). When 

the traditional component of monetary policy is more accommodative 

(aggressive), a tax rule on debt will make foreign borrowing relatively more 

(less) expensive compared to the domestic ones in period 0, leading to a more 

(less) depreciated currency that worsens (improves) the initial  debt position, 

and hence has negative (positive) impact on consumption. 

Perhaps surprisingly, the trade off between monetary and financial stability 

seemingly disappears when prudential policy is implemented adding debt to the 

interest rate rule (experiments 10 and 11). With both aggressive and 

accommodative reaction to inflation, these policy rules remove the constraint in 
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both states and achieve a level of welfare just below the level in the 

corresponding unconstrained economies with sticky price (experiments 4 and 

7). The key to interpreting this result is to note that this rule augments the 

interest rate rule with debt only in period zero, so that the debt target does not 

interfere with the interest rate setting when the occasional crisis occurs in period 

1. An aggressive traditional monetary policy, instead, reacts strongly to inflation 

in both normal and crisis times and, in equilibrium, induces excessively low 

interest rates in both period 0 and 1 (experiment 8). This in turn leads to a 

pattern of asset price behavior in period zero that is inferior from a welfare 

perspective compared to the one with the prudential component in the interest 

rule (experiment 11). This suggests that the non-linear feature of the prudential 

interest rate rule is the key to its good welfare properties. 

5. Conclusions 

In this paper we set up a model with both a nominal rigidity and an occasionally 

binding financial friction.  We then study their general equilibrium interaction 

under alternative monetary and macro-prudential policy regimes. Both frictions 

are specified in a manner that is consistent with two separate strands of 

literature, which have focused on macroeconomic and financial stability 

separately:  the well-known New-Keynesian (e.g., Woodford, 2003) and the 

New-Fisherian literature (e.g., Mendoza, 2010), respectively. 

We find that  in a model with  both the  nominal rigidity  and the  financial 

friction  a policy of price stability may be dominated by a policy in which 

inflation is positive (in producer inflation terms), and that there might be a trade 

off between macroeconomic and financial stability when the traditional  

component of monetary policy is aggressive.  This suggests that traditional 

monetary policy may face a trade off between macroeconomic and financial 

stability depending on its design rather the nature of the shock that buffets the 

economy. We also find that  a separate tax rule on debt is welfare improving 

only when there is such a trade off between macroeconomic and financial 

stability, which is (not) the case when the traditional component of monetary 

policy is aggressive (accommodative). Adding a debt component to a traditional 
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interest rate rule is always welfare increasing when both model frictions are 

active regardless of the nature of the traditional component of monetary policy. 

The crucial ingredient to the success of this rule, however, is its non-linear 

specification manner as the debt argument is active in the rule only in  

period zero.
1
 

The analysis in the paper also highlights the difficulties of reaching general 

and definitive conclusions on the design of macro-prudential policies as the 

interactions with the traditional component of monetary policy are complex and 

highly non-linear. From a practical perspective, our results suggest that 

booming small open economies might need macro prudential policies if they 

run a monetary policy with an aggressive traditional component, but might not 

stand to gain much if the traditional component of their monetary policy is 

already accommodative. 

  

  

 

1. A similar result (not reported) in fact obtains with a non-linear traditional 

interest rule. 
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Appendix: The Equilibrium Conditions 

In this appendix we list the equilibrium conditions for our general model. 

Equilibrium in non-tradable goods market requires: 

         

In determining the goods market equilibrium condition for tradable we use 

the assumptions that labor is in fixed labor supply and is normalized to 1, 

     (28)

that domestic bonds are traded only among domestic household, and the asset 

that serves as a collateral is in fixed supply.  Firms‘ profits are given by 

 

Assuming that domestic-currency denominated bonds are traded only 

among domestic households we have 

As the asset A is in fixed supply At+1=At=1. So the resource constraint in the 

tradable sector becomes: 

     (29) 

where Dt is the dividend flow from holding the fixed asset and it is assumed to 

be exogenously given. By using the demand equation for tradable goods, we 

can then rewrite the resource constraint for tradable by as: 

 

(27) 
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Table 1: Model Parameters, Initial Conditions, and Stochastic 

Process 

Structural parameters Values 

Elasticity of substitution between tradable and non-

tradable goods 
1   

Relative weight of tradable and non-tradable goods 0.5   
Elasticity of substitution between home and foreign 

tradable goods 
1   

Relative weight of home tradable goods 0.75   
Size 0.0n   

Openness 0.25 
 

Elasticity of substitution within home tradable 6   
Labor share in production 0.75   
Credit constraint parameter 2.267 

 
Share of firms resetting prices 0.5   
Intertemporal substitution and risk aversion 1   
Discount factor 1   
Inflation coefficient 1.5 

 
Debt coefficient in augmented interest rate rule 0.02B 

 
Debt coefficient in tax rule 0.02B  

 
Exogenous variables Values 

World real interest rate 0i    
Technology levels  1N Tz z   
Dividend 

1 2 3 0.5D D D  
 

Initial debt position 
0 3.76B   

 
Terminal exchange rate level 

2 1S 
 

Foreign prices 
0 1 2 1F F FP P P P      

 
Tradable Productivity Markov Process  

States {0.9,1.1} 

Transition probabilities {0.4,0.6;0.4,0.6} 
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Table 2: Allocations under alternative frictions and policy rules 
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Table 2: Continued 
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Abstract 

This paper seeks to evaluate the effects of expansionary monetary policy by the 

central bank on inflation, output and employment in a limited-participation 

model for different parameters value of inter-temporal elasticity of substitution 

and the Frisch (inverse of the labor supply) elasticity. To this end, a modified 

cash in advance model in line with Lucas (1990), Christiano (1991) and Fuerst 

(1992) is utilized to account for liquidity effect and anticipated inflation effect 

simultaneously. The utility function in this model has a CRRA specification in 

order to perform the sensitivity analysis of the key variables of the model. A 

range of parameter values for the economy of Iran is used to show the 

dependency of the results on the size of the coefficient of relative risk aversion 

and the Frisch elasticity. The simulation results, given the structure and 

limitation of our model, show that the injection of liquidity to the banking 

system is inflationary and is not a reliable policy to increase output. We 

obtained similar results with different parameter values, except for the risk 
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aversion parameter below unity and Frisch elasticity below two. Consistent 

with prior research, when these parameters are higher, the liquidity effect on 

output and employment becomes weaker. 

Keywords: Inflationary policy, Liquidity, Elasticity, Output and employment 

JEL Classification: E27, E31, E41, E47, E52, E58    
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1. Introduction 

The Central Bank of I. R. of Iran has conducted expansionary policies through 

lending to the commercial banks in the recent years. The extra lending capacity 

generated through central bank lending is argued to boost credit expansion by 

banking system thus considered by its proponents as a pro-growth policy. In this 

paper we want to examine the effects of this policy on output and inflation. One 

way to go about this question is to treat it as a classic type of expansionary 

monetary policy, the effect of which has widely been examined via the 

benchmark models of money in a dynamic general equilibrium setting.
1
  An 

alternative approach is to extend these models to include financial 

intermediation to link bank deposits to credit demand. In this setting, a credit 

channel is added to the benchmark cash-in-advance models. In this paper, we 

focus on one form of credit demand, that is, working capital by the firms. This 

extension provides a more suitable framework to examine the effects of central 

bank liquidity injection, via lending to commercial banks, on inflation, output 

and employment in a cash-in-advance framework. Note that the credit market 

extension, alone, does not change ―super-neutrality‖ property of the standard 

cash-in-advance models. By setting up a framework where monetary policy 

matters in the short run because of financial disconnectedness in an economy-

―limited participation‖  models—a variant of cash-in-advance models can 

generate non-neutrality results. This non-neutrality stems from the intra-

temporal efficiency condition in the model.  

This paper is based on the modified cash-in-advance model of Lucas (1990), 

Christiano (1991) and Fuerst (1992) to account for liquidity effect. The 

modification to standard cash-in-advance model is based on limiting the 

information set of consumers and the set-up where households cannot 

continuously revise their consumption and saving plans. Addition of portfolio 

adjustment costs, along with assumption of a different information structure by 

households, allows cash-in-advance models to explain certain stylized facts of 

monetary policy, in particular, the ―liquidity effect‖ phenomenon. By limiting 

 
1. In the context of the above mentioned model and for the Economy of Iran see Jalali-Naini and 

Naderian (2011) and Shahmoradi et al. (2011).  
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the information set of one type of agents (households) relative to others in the 

credit market, ―limited participation‖ models can deliver a real effect, through 

liquidity effect, in a world of full-information and complete markets, where 

forward looking, representative rational agents operate.
1
 More specifically, 

since following Lucas (1990), Fuerst (1992), household makes her portfolio 

decision before she can observe current technology and monetary shocks, the 

ability to adjust her portfolio is restricted. By introducing a financial 

intermediary and a portfolio adjustment cost function Christiano and 

Eichenbaum (1992) showed that a monetary expansion can result in an excess 

supply of funds a transitory reduction of nominal interest rate (the liquidity 

effect) in this model. 

Assume that the central bank carries out its open market transactions 

directly with the banking system and injects reserves to the banking system. 

Households cannot immediately adjust their plans to the altered conditions in 

the money market. In contrast, the banks are assumed to be in continuous 

contact with the firms that they keep a lending-borrowing relationship. This 

modification implies that there is differential sectoral information giving rise to 

a liquidity effect. Since households have already committed to their plan in the 

short-run, firms have to absorb any new money injection by the central bank. 

This liquidity effect will result in a lower nominal interest rate which, in turn, 

lowers firm's borrowing costs inducing them to borrow more and expand the 

scale of their activity by employing more workers. This can potentially increase 

the pace of economic activity if it can dominate the anticipated inflation effect 

emanating from the money injection shock. Whether or not that the liquidity 

effect can dominate depends on the relationship the variables of the model 

and/or the values of its parameters. 

The model consists of three distinct representative agents, the consumer, the 

firm, and the bank. The utility function for consumption and leisure in the above 

mentioned papers has a logarithmic specification. The log-linearized solution of 

the model around the steady state is utilized to generate impulse-response 
 

1. Most other DSGE models fail to ―reproduce this empirical observation because, in their 

stylized world of rational representative agents operating with full information in complete 

markets, higher monetary growth means high inflation in the future. Since agents are 

interested in real returns, they will demand a nominal return that will equal their desired real 

return plus the expected rate of inflation...‖ 



Central Bank Lending, Inflation and … 45 

 

 

effects of an exogenous expansion of base money on the endogenous variables 

of the model. The utility function has a CRRA specification and a standard 

labor supply function. As a result, we can measure the sensitivity of the key 

variables of the model to different values of the inter-temporal elasticity of 

substitution and the Frisch (inverse of the labor supply) elasticity. We utilize 

this model to evaluate the impact of expansionary credit-monetary policy by the 

central bank on inflation, output, and employment. We use a range of parameter 

values—including those from the economy of Iran—and show that the results 

depend on the size of the coefficient of relative risk aversion and the Frisch 

elasticity. We find that, when these parameters are higher the liquidity effect 

becomes weaker. 

2. Consumer Optimization 

The set-up is as follows. At the beginning of each period (t), the representative 

consumer (household) owns the entire stock of money in the economy (Mt) 

accumulated from labor and capital (interest and dividend) income in the prior 

period. In the first part of every period consumers disburse their money holding 

to pay for their purchases from firms, lend to the financial intermediaries which, 

in turn, lend them to firms. Additional money flows into this economy via 

injection of money by the central bank into banks which lend them to firms and 

money for the price level (Pt) is known. The consumer observes the state of the 

economy but not the shock. At the end of each period money circulates back to 

the representative consumer in the form of wages and dividends (from firms) 

and deposited in the bank and subsequently relents by them to firms.
1
 There are 

two other sources of cash payments to consumers. One part comprises the 

repayment of loans by firms to banks which they borrowed from consumers. 

The other part consists of bank dividend payment to consumers that originates 

from repayment of loans by firms to banks financed from the reserves injected 

by the central bank.  

In the standard cash-in-advance models the working assumption is that all 

agents have full flexibility in responding to a disturbance—because the agents 
 

1. For more details see Christiano (1991). 
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observe both the state variables and the current monetary and technology 

shocks. In contrast to the basic CIA models the consumer decides how to divide 

her money holdings between loans and consumption and how to allocate her 

time between leisure and labor, the Limited Participation models (Lucas, 

Christiano 1991 and 1992, Fuerst 1992) assume that the consumer makes her 

portfolio decisions before she find out the current period value of the shock(s). 

Moreover, decisions by banks and firms (regarding output, employment and 

investment) in the model are assumed to be flexible and are made with the 

knowledge of the current period shock. 
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Where c stands for consumption and 1-H, hours worked. The household faces 

three constraints. It is assumed that households need to pay cash when 

purchasing the consumption good produced in the economy (c), i.e. they face a 

cash-in-advance (CIA) constraint. The representative household could purchase 

the consumer good with the cash they carry over from the previous period. 

According to (2) the households can deposit a fraction of their income each 

period with the financial intermediary if their consumption expenditures fall 

short of their prior money holdings.

ttt dmc 
                         (2)

 

The second constraint states that the household holds non-negative amounts of 

real deposits     
  

  
  or, in other words, her net position with the bank 

(deposits – loans) is positive.

0td
                     

      (3) 

Third, the household has four sources of money at the beginning of each period. 

These are labor income in the previous period, Wt-1Ht-1; interest earnings on 

cash deposited to financial intermediary in the previous period, Rt-1Dt-1; 

dividend payments from financial intermediaries, Bt-1; and dividend payment 
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from firms, Ft-1. Each household budget constraint specifies that its uses and 

sources of money be equated (4):  

1t
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The representative household owns the representative bank and the firm, 

Bt, and Ft is the amount of nominal dividends the household receives from the 

bank and the firm. Moreover, RH,t stands for the gross nominal interest rate the 

household observes in the deposit market. The Lagrangian function for the 

representative household is given by equation (5): 
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The first order conditions with respect to consumption, leisure, bank deposit, 

and money holdings are given below: 
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From the equations (6.1-6.4) we obtain the following relationships: 
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From (7), (8) and (10) we obtain the relationship determining the labor 

supply that relates the marginal disutility of working an extra hour to the 

marginal utility of consumption: 
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This is the efficiency condition associated with household‘s decision about 

how many to work, Ht. Suppose for example, that a household were to increase 

labor supply by one unit. The utility cost of this is   )H1(u tt,l
 . The 

benefit that the household earns wage, Wt, which can be spent next period on 

Wt/Pt+1 units of the economy‘s consumption good. The discounted value of this 

benefit to the household is
1t
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   . If the household‘s 

undisturbed plan were, indeed, optimal, as we suppose, then the costs and 

benefits of the above one unit deviation from the optimal plan must exactly 

match as in equation (11). 

From (7), (9), and (10) we obtain the dynamic supply of saving.  
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This is the efficiency condition associated with household‘s decision on 

how much money to deposit in financial intermediary, Dt. Suppose that the 

household increases Dt by one dollar. On the cost side, this would decrease 

consumption spending by one dollar, which would decrease period t real 
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consumption by 1/Pt, which would decrease utility by
t

t,c

P

u
. On the benefit side, 

the extra dollar invested with the financial intermediary would generate Rt 

dollars at the end of the period. These can be used to buy Rt/Pt+1 units of the 

consumption good next period. The discounted expected value of those goods is 
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 . If the original plan is optimal, as we suppose, then 

these cost and benefits must be equal. This equation can be used to gain insight 

into the model‘s implication for the link between interest rate and inflation and 

hence, money growth. Based on this equation, a higher rate of (gross nominal) 

interest in the current period results in less consumption currently, hence, 

increases the current supply of deposits. 

An equation similar to (12) in a limited participation model is: 
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Assume a marginal increase in D. The opportunity cost of this marginal increase 

in the limited participation (LP) setting is equal to the right hand side of (13). 

Specification of the conditional expectation indicates that, at the  time the 

individual (household) chooses the magnitude of bank deposit even though  she  

does not know how much is going to be Ct, Pt or Lt because  these values 

depend on the realization of technology and monetary shocks.
1
 The benefit of 

the marginal increase is Dts         
      

  
 . Equality of benefits and costs, 

hence the relationship (13) holds in the limited participation model.  

 One can express this condition in a different form. By defining 
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 , such that         , and solving for Rt. 

   
   (

    
  

)

   (
      
    

)
                   (14) 

 
1. For more details and discussions see Christiano (1991). 
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The term    is the liquidity effect (Fuerst 1992). It measures the relative 

value of money in the consumer goods and in the market for loan. In case 

    , money has a higher value in the goods market, because,  households are  

willing to borrow at a higher rate than Rt given  the opportunity to borrow but  

firms are willing to borrow at Rt . Hence according to Fuerst (1992) when 

    , the loan market is relatively liquid, and in the case     , the goods 

market is relatively liquid. The inclusion of information friction of limited 

participation in Cash-in-Advance model results in the violation of no-arbitrage 

condition for money between the goods and loan markets, which was valid in 

the basic model. The no-arbitrage condition in the CIA model leads to the 

formation of Fisher relationship that is not held in the Fuerst-Lucas model.  

 3  Firm Optimization 

Since firms are owned by households a natural assumption is that each firm 

behaves in the best interest of its shareholders. Thus, it is assumed a firm values 

a dividend dollar in a particular period t by the marginal utility to the 

households of a dollar at the end of period t. The firms and the financial 

intermediary are owned by the household, which pay her a stream of nominal 

dividends discounted by marginal utility of consumption; hence the firm‘s 

objective function can be formulated as: 



















 



 




 



0t t1t

t1t

0

0t 1t

t1t,c1t

0
)1(c

f
Emax

P

Fu
Emax





 (15) 

Notice that since dividend or retained earnings are sent to household at the 

end of period and consumption is subject to a cash-in-advance constraint; they 

will be spent one period after the dividend is made. That is why the dividend is 

discounted by 11 



 tt Pc and not tt Pc
. The household values a unit of nominal 

dividend in terms of the consumption it facilitates during period t+1.  

The firm‘s costs are wages for which the money has to be borrowed from 

the banks and investment which is financed by retained earnings. The firm 

chooses productive factors, hence determines its demand for labor (Nt) and 
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(next period) capital stock, (Kt+1), also the amount of loans (Lt) and dividend 

payments (Ft). The firm faces a resource constraint as in (16): 

  t,Ftttt1t

1

ttttt RlNwk)1(kNkAlf  




  (16) 

where RF,t stands for gross nominal interest rate on loan extended to households 

and (N) stands for the material and labor used for production. In this model we 

assume that total working capital is equal to the sum of wage bill plus 

intermediate materials for production. Since firms have to pay initially for the 

materials used in the production and wages before production begins, elements 

of working capital (wages and materials) are financed through borrowing. 

Therefore, at the beginning of the period the firm borrows sufficiently to 

finance working capital and pays back the loan with interest after production is 

sold at the end of the period. The amount of loan at the beginning of the period 

is given below: 

ttt Nwl   (17) 

The Lagrange function for the representative firm is 
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The first order conditions are given below: 
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From the FOCs we obtain: 
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From (20), (21) the condition for trading off consumption over time can 

be obtained: 
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This equation considers the firm‘s decision to invest. Though firm‘s control 

over investment, confront a trade-off between current and future dividends. For 

example by setting investment at a high level, a firm raises future dividends at 

the cost of lower current dividends. Now, suppose a firm increases capital for 

one dollar, on the cost side it reduces the firm dividends that accrues to 

household and lowers the real consumption of the next period for 1/Pt+1. The 

utility cost of this reduction will be 
1t
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 and the discounted expected value is

1t

1t
t

1t

1t,c

t
P

c
E

P

u
E














 . 

The value of this extra dollar capital formation for the household will be the 

rise in the dividend and thus real consumption resulted from net marginal 

productivity of capital amounted to be: 
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Using these costs and benefits of a change in capital optimal plan leads to 

(24). From (22) and (23) demand for labor is derived as in (25) 
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This equation considers the decision of firm to hire hours of labor, Ht. 

Suppose a firm considers the following change from its optimal employment 

plan. It borrows one dollar in period t, at a cost of owing Rt at the end of the 

period. It uses the dollar to hire 1/Wt units of labor time, which increases the 

firm‘s revenue by 
t
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  . In equilibrium these costs 

and benefits must cancel. Note that in the above equation RF,tWt/Pt is equal to 

the real marginal cost of labor and the other side of the equation (deflated by P) 

is equal to the marginal product of labor. The inter-temporal effect of the credit 

condition is to influence the marginal cost of labor. An increase in the gross rate 

of interest (RF,t=1+r) results in an increase in the marginal cost of labor, hence 

less demand for labor. 

4. Bank Optimization 

The bank‘s inflow of money consists of deposits and new money received 

through liquidity injection by the central bank. It uses these sources to lend to 

firms. For the financial intermediary the objective is to maximize the present 

value of the flow of bank dividend for the owners. 














 



0t t1t

t1t

0
)1(c

b
Emax





 (26) 

The bank maximizes the above function subject to its budget constraint: 

tttt,Htt,Ftt xldRlRdb   (27) 
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where, Bt stands for Bonds, Dt for Deposits, Lt for Loan, RF,t for Gross nominal 

interest return on loan, RH,t for gross  nominal interest return on deposits, and 

t

1t

1t
t m
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is the volume of money injected to the banking system by 

the central bank. The Lagrangian function for the representative bank is 

given by (28):
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Using (29.2), (29.3) we get RF,t= RH,t that shows the equality of gross 

nominal interest return on loan and gross nominal interest return on deposits in 

equilibrium. It means there is no spread for the financial intermediary in 

equilibrium. In this model all markets clear at the same time. Thus we have the 

following market clearing condition for the labor, money, and the goods market, 

respectively: 

tt NH  ;                   (30-1) 

ttt xmc  ;                          (30-2) 

 

  1

tttt1tt NkA)k)1(k(c ,                (30-3) 

Moreover, in equilibrium gross rate of interest on deposits equals the gross 

rate of interest on loans. 
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tt,Ft,H RRR   (30-4) 

From the previous relationships derived from FOCs for the household, the 

firm, and the financial intermediary and market clearing conditions, we can 

derive the dynamic system (31-42). We have derived two inter-temporal 

relationships from the FOCs. The first one (equation 31) derived from equation 

(20) and (21) represents the propagation mechanism emanating from firms‘ 

dividend. The profit made by the firms is used to finance capital accumulation 

and interest payment to the financial intermediary. The second inter-temporal 

condition shown as (35)-derived from equation (7), (9), (10) - states that the 

utility loss involved in forgoing one unit  of consumption today in the form of 

deposit must at all times be equal to the discounted utility of  one unit of money  

saving tomorrow. Based on this condition, rate of return on saving in the form 

of deposit equals equilibrium gross interest rate (Rt) which is determined in the 

credit market between firm and financial intermediary. It is possible to say that 

this condition is the Euler function for the credit market. If these two inter-

temporal mechanisms are combined, we can derive the unique inter-temporal 

mechanism the same as Cooley-Hansen (1989) Cash-in-Advance model. 

If we combine these two inter-temporal efficiency conditions for the base-

case model (in the absence of limited information), we obtain the same inter-

temporal condition as in the Cooley-Hansen (1989) model—as we would in a 

cash-in-advance model. Deposits in this model play the same role as savings in 

a CIA model. The difference is in the intra-temporal condition in the labor 

market. Since labor is a cash-good in this model, therefore, the ratio of the 

utility of leisure to consumption is not equal to the marginal product of labor. 

Instead the cost of financing the marginal wage-bill is added to the marginal 

product of labor, resulting in a lower equilibrium employment.  

In this model there are two channels for the transmission of money shocks. 

The first, like Cooley-Hansen is inflation-tax which influences output through 

lower consumption and higher leisure. The second channel is the influence of 

inflationary expectations on the nominal interest rate and the consequent 

reduction in demand for labor, which makes the model non-neutral. The 



56 Money and Economy, Vol. 7, No. 1, Fall  2012 

 

difference with CIA model is thus the addition of a channel to influence. This 

channel exacerbates the influence of monetary shock on employment—to be 

more exact, exacerbates the decline in employment. In the LP model the 

movement in real wage depends on the price elasticity of labor demand and 

supply. In the Lucas-Fuerst setup with LP, not only intra-temporal mechanism 

is different from the Cooley-Hansen model but also the inter-temporal 

mechanism is different due to differences in the distribution of information 

across agents which violate the Fisher relationship. It should be noted that the 

primary usefulness of Fuerst-Lucas-Christiano LP model is to examine whether 

the anticipated inflation effect stemming from money injection dominates the 

positive demand effect (due to a lower nominal interest rate). These two effects 

manifest themselves through the supply of labor (via inflation tax on 

consumption such as in Cooley-Hansen) and the demand for labor due to the 

liquidity effect: a reduction in the nominal interest rate and lower marginal cost 

of employment—due to the cash-good nature of labor-service purchases.  
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(42) 

Equation (31) indicates the trade-off facing the household for moving 

consumption goods across time; it is the Euler equation in the equity market. 

Equation (32) denotes the firm‘s borrowing constraint. It should be noted that 

the borrowing constraint significantly influences the demand for the working 

capital—which the firm spends on labor and raw (intermediate) materials. In 

this paper the firms use borrowed funds to pay for labor input. To simplify the 

model and reduce the number of equations the firm-agent that supplies raw 

materials is not explicitly modeled.  

Equation (33) is the labor-leisure choice from which the labor supply by the 

households can be determined. Equation (34) shows the equilibrium interest rate 

for which the marginal product of labor equals marginal cost of borrowing for 

that unit of labor. Euler equation in the credit market is stated in equation (35). 

Aggregate resource constraint is shown in equation (36). Equation (37) is the 

money market equilibrium condition and equation (38) is the credit market 

equilibrium condition and equation (39) is the production function. Equation 

(40) is the equation of motion for the real money. The other two equations are 

stochastic processes for technology and money growth. The steady-state ratios 

for the model are: 
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As indicated previously, we have two distinct channels for the impact 

of monetary variables on real variables. The first channel is that of| 

 inflation-tax—which as described by Cooley & Hanson (1989) influences labor 

supply (N
ss 

). The second channel is through interest rates. An increase in θ  

increases the growth rate of the money supply and according to (48) increases 

nominal interest rate in the steady state, which according to (46) results in a 

reduction in the share of income going to labor in steady state. The presence of 

these two channels results in non-neutrality in this model. Note that, regardless 

of working with a base-case Cash-in-advance or an LP model, the steady state 

values of the system is the same. 

Equations 43 to 49 show the ratio of the variables of interest in the steady 

state. In equation (48) Θ stands for the steady state growth rate of the money 

supply which is assumed to be equal to the steady state inflation rate. Before we 

can calibrate and solve the model, we need to transform it so that all variables 

follow a stationary process around the steady-state. To do so, we linearize the 

model around the steady-state. Percentage deviation of a variable u around its 

steady-state value will be denoted by tu~ ; )~1( t

ss

t uuu  . The 

log-linearized system of equations is as follows—tilda over variables imply 

percent deviation from steady-states.  
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Calibrated parameters are:       ;        ;           σ (inverse of 

IES) =2.17, and 0125.1ss  . Based on these parameters it is possible to 

compute the steady-state values and therefore simulate the model for different 

technology and money growth shocks. In the following, the results of 

simulation calibrated for Iran are depicted. 

5. Impact of a Monetary Shock 

We first simulated the effect of a monetary shock on the endogenous variables 

of the model using the parameters of the US economy used in Christiano (1991) 

paper to validate our model. Our simulation results with US parameters are 
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consistent with those obtained by Christiano. We also obtained liquidity effect 

for the US economy in a case with zero monetary shock persistence and 

complete depreciation. Next, we simulated the model with parameters for the 

economy of Iran (shown in the previous section) and the impulse-responses of 

the effect of a once-for-all monetary nominal monetary growth shock (Θ) due to 

a policy-determined increase in the value of X on the main endogenous 

variables of the model in the model shown in figure (1).  

Output initially rises slightly (due to increase in investment) for two 

quarters then falls below steady state for an extended period until it reverts to 

the steady state.  The time profile of output in the LP case is somewhat similar 

to that in a cash-in-advance model. The profile of impulse-responses for real 

money balances and real loan are similar and show similar time profiles in the 

LP and CIA models. Consumption in the LP model initially falls for a relatively 

short period but rises slightly above the steady state level for an extended period 

until reverting to the steady state. Investment in LP and CIA models both jump 

initially but quickly revert to the steady state level. The same can be said for 

real wage dynamics.  

There are two opposing forces on the movements of nominal interest rate. 

One is the effect of anticipated inflation which is a feature of cash-in-advance 

models with rational expectations. The other one is the presence of the liquidity 

effect which compensates for the rise in nominal interest rates due to anticipated 

inflation. Interest rate, in both LP and CIA, rise, indicating the dominance of 

inflationary expectations, and gradually revert to the steady state. Reversion to 

the steady state is more gradual in the case of LP model. The observation that 

there is no initial decline of the nominal interest rate represents the absence of 

the liquidity effect. As indicated, employment declines and remains below the 

steady state for an extended period, further signaling the dominance of 

inflationary expectation effect in response to liquidity injection. 

The simulation results show that the introduction of limited participation 

into the cash-in-advance model does not result in the emergence of a liquidity 

effect under plausible parameter values for the economy of Iran, even under 

implausible values as in the case of zero persistence and complete depreciation. 

In this particular case, we obtain no steady state solution.  Given the results, 

inflationary expectation effect dominates any positive demand effect due to 

injection of liquidity by the central bank; we find no evidence of liquidity effect 

in the sense of Christiano.  
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6. Sensitivity to Parameter Values 

In this model the household has one inter-temporal (consumption/ deposit) and 

one intra-temporal (labor/leisure) choice to make. The representative firm has 

an inter-temporal (investment/dividend) and intra-temporal (employment/loan) 

choices to make. One can combine these four choices, to reduce them to two 

general equilibrium choices—omitting prices, wage and interest rate. In the 

inter-temporal choice, the crucial parameter is the inter-temporal elasticity of 

substitution. In the intra-temporal condition, labor supply elasticity is the crucial 

variable. In this section we examine the sensitivity of model to different values 

of risk-aversion coefficient and the Frisch elasticity.  

Christiano (1991) argues that higher values of the risk aversion coefficient 

and Frisch elasticity results in a weaker liquidity effect on employment, output, 

consumption, and real deposits. As discussed by Heinemann and Marchlewitz 

(1996), a modified version of Christiano‘s model may exhibit an indeterminate 

steady-state and thus a continuum of stationary sunspot equilibria. In 

Heinemann and Marchlewitz model if the share of capital is around 0.45, capital 

depreciation is at least 23 per cent per quarter, and quarterly growth rate money 

supply seven percent, the model generates indeterminate solutions. Guo (1997) 

argues that the region of indeterminacy in Heinemann and Marchlewitz model 

is not plausible.
1
 He shows that indeterminacy region depends crucially on the 

degree of returns to scale, inter-temporal elasticity of substitution and elasticity 

of labor-supply parameters. Moreover, he shows that this class of models low 

coefficient of risk aversion and high labor supply elasticity and sufficiently high 

increasing returns to scale can result in indeterminate steady state.  

As mentioned before, two parameters are crucial for the workings of the 

model. One is the coefficient of relative risk aversion utility function (σ in 

equation 1)-the inverse of inter-temporal elasticity of substitution in 

consumption (IES). The higher is σ the more representative household is willing 

to defer consumption from one period to the next in response to an increase in 

the rate of interest. When there is a unit elasticity of substitution, the 

 
1. See Guo (1997), page. 1. 
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substitution effect is just strong enough to outweigh the income effect, so 

interest rate has no effect on savings. When IES is less than unity, such as in 

Iran, the substitution effect is not strong enough to outweigh the income effect 

and a rise in the interest rate reduces savings. There are different estimates of 

IES for Iran; in Jalali-Naini and Naderian (2011) the estimate is 0.46, in 

Shahmoradi et al., it is also estimated to be 0.46. This value shows that in the 

Economy of Iran the income effect of interest rate decline due to liquidity effect 

is greater than its substitution effect and it leads to a jump in real deposits.  

The other important influence on the liquidity effect strength is in the 

elasticity of labor supply to real wages. When the parameter is lower than one 

the household‘s response to rise in real wage rate is smaller relative to the 

benchmark value of unity. This parameter is lower as well in the countries with 

low or middle income and rises as income increase. Frisch elasticity or the 

inverse of elasticity of labor supply to real wages (η) is estimated for Iran; in 

Taei (2006) the estimate is 2.1
1
. This value shows that the elasticity of labor 

supply to real wages is lower than unity and households do not increase their 

labor supply in response to real wage jump. 

The sensitivity analysis performed on risk aversion coefficient in our model 

shows that when the coefficient of relative risk aversion is lower than one, we 

have an indeterminate solution. When we experiment with a Frisch elasticity 

value less than two the model also turns out to be indeterminate. A Frisch 

elasticity of higher than two results in a weaker liquidity effect on employment 

with no negligible impact on consumption. 

  

 
1. Taei, Hasan (2006), Labor supply function: analysis based on Micro data, Iranian economic 

research quarterly, 29, 93-112 
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Conclusion 

In the basic cash-in-advance models (Cooley and Hansen), monetary versions of 

real business cycle models, expansionary monetary shocks are distributed 

proportionally to all economic agents and the resulting proportional increase in 

the price level does not alter agents‘ real money balances. In this class of 

models a positive monetary shock results in a rise in interest rates and a fall in 

output and employment because these models exhibit only the anticipated 

inflation effect (Christiano 1991). However, injection of reserves by the central 

bank can have a liquidity effect. Limited Participation models relax this 

assumption and by allowing for differences in the information flows between 

consumers, financial intermediaries, and firms, Lucas (1990), Fuerst (1992) and 

Christiano and Eichenbaum (1992a) introduce a liquidity effect which results in 

a non-neutral outcome.  

In this paper we examined the impact of injection of liquidity to the banking 

system by the monetary authority, in a limited participation model, on inflation, 

output, consumption, employment, nominal interest rate, real money supply, 

real loans, loans, and real deposit. The impulse-response functions based on 

parameter values for the Economy of Iran do not show any liquidity effect. 

Simulation results indicate the dominance of inflationary expectations, resulting 

in a higher nominal interest rate, increase in real wage, fall in employment and 

output, and reduction in the volume of real money, real deposits, and real loans. 

The interpretation, given the structure and limitation of our model, is that a 

general injection of liquidity to the banking system (monetary base expansion) 

is not a reliable policy for raising output and employment. The inflationary 

expectation effect tends to dominate the interest rate effect and as a 

consequence output and employment suffer short-term contraction. The same 

result is obtained with different parameter values, except for the risk aversion 

parameter below unity and Frisch elasticity below two.  



Central Bank Lending, Inflation and … 65 

 

 

References 

 Akihiko Noda, S. Sugiyama (2010). ''Measuring the Inter-temporal 

Elasticity of Substitution for Consumption: Some Evidence from Japan.'' 

Economics Bulletin, 30(1), 524-533. 

 Christiano, Lawrence (1991). "Modeling the Liquidity Effect of a Money 

Shock." Federal Reserve Bank of Minneapolis – Quarterly Review, 3-34. 

 Christiano, Lawrence, Martin Eichenbaum (1992). "Liquidity Effects and 

the Monetary Transmission Mechanism." American Economic Review, 82, 

346-353. 

 Cooley, T.F, G.D Hansen (1989). "The Inflation Tax in a Real Business 

Cycle Model." American Economic Review, 79 (4), 773-48. 

 Dhar, Shamik, S. Millard (2000). "A Limited Participation Model of the 

Monetary Transmission Mechanism in the United Kingdom." Bank of 

England working papers. 

 Fuerst, Timothy (1992). "Liquidity, Loan-able Funds and Real 

Activity."Journal of Monetary Economics. 

 Heinemann, M. and G. Marchlewitz (1996). "Sunspot Equilibrium in a 

Monetary Real Business Cycle Model." Economics Letters, 53, 305-310. 

 Jalali-Naini, A.R and M.A. Naderian (2011). "Inflation and Output in a 

Cash-Constraint Economy." Journal of Money and Economy, 6, 1-28.

 Lucas, Robert (1990). "Liquidity and interest rates." Journal of Economic 

Theory. 

 Schorfheide, Frank (2000). "Loss Function-Based Evaluation of DSGE 

Models." Journal of Applied Econometrics, 15, 645-670. 

 Shahmoradi, A. et al. (2010). "Natural Interest Rate Estimation in Iran 

Based on DSGE." Journal of Economic Research, 90, 19-41. 



66 Money and Economy, Vol. 7, No. 1, Fall  2012 

 

 Sidrauski, Miguel (1967). "Rational Choice and Patterns of Growth in a 

Monetary Economy." American Economic Review, 57 (2), 533-544. 

 Strongin, Steven (1995). "The Identification of Monetary Policy 

Disturbances: Explaining the Liquidity Puzzle." Journal of Monetary 

Economics, 35, 463-497. 

  Taei, Hasan (2006). "Labor supply function: analysis based on Micro data",  

Iranian economic research quarterly, 29, 93-112 

 Walsh, Carl (2003). Monetary Theory and Policy, 2
nd

 edition, Cambridge, 

MIT Press. 

 Wiliamson, D. Stephen (2005). "Limited Participation and the Neutrality of 

Money." Federal Reserve Bank of Richmond Economic Quarterly Volume 

91/2, spring. 

 

 



 

Integrating Islamic Finance to Global 

Financial System: the Role of the 

Islamic Financial Services Board 

(IFSB) 

Abdullah Haron

 

 

Abstract 

A prudential framework is an important element in facilitating the successful 

integration of Islamic financial services to the global financial system. In 

recognition of this need, various stakeholders decided to establish the Islamic 

Financial Services Board (IFSB) to spearhead the development of a uniform set 

of prudential, supervisory and disclosure standards for the Islamic financial 

services industry internationally. Over the last decade, the IFSB has made 

laudable progress in developing prudential standards, facilitating the 

development of liquidity infrastructure, and creating awareness of Islamic 

finance. These have been a step toward strengthening the Islamic financial 

services industry. With the globalization of Islamic finance and beyond this 

decade, it will be important for the IFSB to maintain the momentum of 
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Speech Presentation on ―Banking Supervision and Prudential Policies in the 

Institutions offering Islamic Financial Services‖ at The 22nd Annual Conference on 

Monetary and Exchange Rate Policies , 26 May 2012, Tehran, Islamic Republic of 

Iran. The Speech was extended to meet the publication of this Journal. 
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strengthening the industry and at the same time building closer and effective 

coordination with relevant stakeholders in the global financial system. 

Keywords: Islamic finance regulation, prudential, Islamic Financial 

Services Board 

JEL Classification: G21, G24, G33 

 

 

  



Integrating Islamic Finance to … 69 

 

 

1. Introduction 

A prudential framework is an important element in facilitating the successful 

Islamic financial services industry in the global financial system.  It is 

imperative that high quality of prudential standards be developed and 

implemented by institutions offering Islamic financial services (IIFS).  The 

Islamic Financial Services Board (IFSB), established in 2003 and based in 

Kuala Lumpur, Malaysia, plays an important role in the development and 

promotion of these standards.  This paper highlights the establishment of the 

IFSB in developing prudential standards and promoting awareness of Islamic 

finance. The financial crisis and globalization of Islamic finance have 

accelerated these significant roles of the IFSB with respect to the prudential 

development in an effort to integrate the IIFS to the global financial system. 

2. Prudential Framework for the Islamic Financial Services 

2.1. Background of the Industry 

Islamic banking and finance is ascending to greater prominence in the global 

financial system and has fast extended beyond the traditional predominantly 

Muslim economies to major industrial economies. This growing significance is 

a manifestation of the viability of Islamic banking as a financial intermediation 

channel that supports economic growth and development of nations. While 

initially developed to fulfill the needs of the Muslims, Islamic banking and 

finance have now gained universal acceptance. This appreciation of its potential 

has prompted interest amongst conventional financial institutions to venture into 

this fast expanding market. In essence, Islamic banking and finance can 

expect to evolve into an increasingly important component of the global 

financial system.  

An indication on the absence of international standards designed to address 

the specificities of institutions offering Islamic financial services (IIFS) is 

evident in the vast spectrum of control seen in the supervision and regulation of 

the industry in the various countries and jurisdictions, varying from specific 

guidelines for Islamic banks on the one end, to the application of the same 
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prudential policies governing conventional banks on the other. Such differences 

in approach have raised concerns that compliance with multiple supervisory and 

regulatory regimes would impose additional costs on IIFS, impeding the 

industry's growth and consequently acting as a hindrance towards full 

integration into the mainstream global financial system. The two fundamental 

challenges facing the Islamic financial services industry are to ensure that the 

industry operates (1) as an integral part of the international financial system; 

and (2) on a sound and stable basis. 

The growth in the Islamic financial services industry following 11 

September 2001, which seems to be fueled by very high demand for Sharī`ah 

compliant products and facilitated by the availability of excess liquidity in the 

majority of countries that host the IIFS, poses a major challenge to regulatory 

authorities and international inter-governmental organizations entrusted to 

monitor the soundness and stability of the global financial system. These 

organizations need to deepen their understanding and awareness of Islamic 

finance in order to promote sound regulatory framework and suitable 

jurisprudence, among other parameters of the financial architecture, that allow 

for efficient financial intermediation. 

In addressing such challenges, the industry requires the pre-conditional 

establishment of basic infrastructures, one of which is prudential standards that 

cater for the specificities of Islamic financial products and services. 

2.2. Islamic Financial Services Board 

In recognition of this need, a proposal was made in the late 1990s to establish 

an organization to spearhead the development of a uniform set of prudential, 

supervisory and disclosure standards for the Islamic financial services industry 

internationally. This proposal was discussed in various consultative meetings 

among a group of Central Bank Governors, and officials from the Islamic 

Development Bank (IDB), the Accounting and Auditing Organization for 

Islamic Financial Institutions (AAOIFI) and the International Monetary  

Fund (IMF). 

The establishment of the IFSB reinforces the necessary pillar for stability in 

the financial system.  As a global authority for setting standards for Islamic 
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banking and finance, the IFSB recommends that IIFS incorporate international 

best practices and standards for the supervision and regulation of Islamic 

financial transactions, that is not only consistent with Islamic rules and 

principles, but is also based on prudential standards that are at par with those 

observed in conventional banking. The subsequent improvements in supervisory 

standards of Islamic financial institutions will enhance the credibility of IIFS in 

the financial world.  All these point toward an important role for the IFSB in 

enhancing the development of Islamic banking and finance to be an integral part 

of the international financial system. 

The IFSB, which is based in Kuala Lumpur, was officially inaugurated on 

3
rd

 November 2002 and started operations on 10
th
 March 2003.  The IFSB 

founding members comprise Central Bank of Bahrain (formerly known as 

Bahrain Monetary Agency), Bank Indonesia, Bank Markazi Jomhouri Islami 

Iran, Central Bank of Kuwait, Bank Negara Malaysia, State Bank of Pakistan, 

Saudi Arabian Monetary Agency, Central Bank of Sudan (formerly known as 

Bank of Sudan) and Islamic Development Bank.  Malaysia, the host country of 

the IFSB, has enacted a law known as the Islamic Financial Services Board Act 

2002, which gives the IFSB the immunities and privileges that are usually 

granted to international organizations and diplomatic missions. 

The IFSB serves as an international-standard setting body of regulatory and 

supervisory agencies that have stake in ensuring the soundness and stability of 

the Islamic financial services industry, which is defined broadly to include 

banking, capital market and insurance.  The IFSB will liaise and collaborate 

with other international standard setting bodies to achieve the common goal of 

international financial stability. 

In advancing this mission, the IFSB promotes the development of a prudent 

and transparent Islamic financial services industry through introducing new, or 

adapting existing international standards consistent with Islamic Shari'ah 

principles, and recommend them for adoption.  The IFSB focuses on the 

development of sound risk management and supervisory practices and 

facilitates the implementation of robust risk control mechanisms in Islamic 

financial institutions through research, training and technical assistance. This 
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would encompass the adoption of international best practices as well as 

the development of new techniques in conformity with Shari'ah rules 

and principles. 

2.3. Objectives of the IFSB 

The objectives of the IFSB are: 

 To promote the development of a prudent and transparent Islamic 

financial services industry through introducing new, or adapting existing, 

international standards consistent with Shari'ah principles, and 

recommending these for adoption. 

 To provide guidance on the effective supervision and regulation of 

institutions offering Islamic financial products and to develop for the 

Islamic financial services industry the criteria for identifying, measuring, 

managing and disclosing risks, taking into account international standards 

for valuation, income and expense calculation, and disclosure. 

 To liaise and cooperate with relevant organizations currently setting 

standards for the stability and the soundness of the international monetary 

and financial systems and those of the member countries. 

 To enhance and coordinate initiatives to develop instruments and 

procedures for efficient operations and risk management. 

 To encourage cooperation amongst member countries in developing the 

Islamic financial services industry. 

 To facilitate training and personnel development in skills in areas 

relevant to the effective regulation of the Islamic financial services 

industry and related markets. 

 To undertake research into, and publish studies and surveys on, the 

Islamic financial services industry. 

 To establish a database of Islamic banks, financial institutions and 

industry experts. 

 Any other objectives which the General Assembly of the IFSB may agree 

from time to time. 
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In December 2005, one of the significant developments took place at the 

IFSB where the Council approved amendments to its Articles of Agreement. 

These amendments opened the door to the securities and insurance regulatory 

and supervisory authorities to join the IFSB as Full Members similar with the 

banking supervisory members. This is in line with the mandate of the IFSB to 

set standards for all segments of the industry. To this end, the work of the IFSB 

complements the work of the International Organization for Securities 

Commission (IOSCO) and the International Association for Insurance 

Supervision (IAIS).  

As at April 2013, the 187 members of the IFSB comprise 57 regulatory and 

supervisory authorities, eight international inter-governmental organizations and 

122 market players, professional firms and industry associations operating 

in 43 jurisdictions.
1
 

The IFSB finances its activities from the proceeds of annual subscriptions 

fees, waqf (endowment), donations, grants, technical assistance and 

other sources. 

2.4. Structure of the IFSB 

The IFSB structure comprises the following constituent organs: 

General Assembly 

The representative body of all the members of the IFSB namely, Full Members, 

Associate Members and Observer Members 

Council 

Council is the senior executive and policy-making body of the IFSB. It consists 

of one representative from each Full Member who shall be the senior executive 

officer of that Full Member or such other senior person nominated to represent 

him from time to time.  

 

 

 

1. The data is updated at the time of publication. 



74 Money and Economy, Vol. 7, No. 1, Fall  2012 

 
Technical Committee 

This is the body responsible for advising the Council on technical issues within 

its terms of reference (as determined by the Council).  It consists of up to fifteen 

persons selected by the Council and shall have a term of office of three years. 

In selecting the members of the Technical Committee due consideration 

shall be given to: 

 The relevant technical expertise and skills of the candidates; 

 Ensuring equitable distribution between the specific technical skills 

required by the Technical Committee and geographical and required 

sector composition; and 

 Ensuring continuity of the committee's work. 

Working Group 

The Working Group is the committee responsible for drafting standards and 

guidelines. It will report to the Technical Committee.  

Secretariat 

Secretariat is the permanent administrative body of the IFSB. It is headed by a 

full-time Secretary-General appointed by the Council on such terms and 

conditions determined by the Council. 

2.5. Communication with the industry 

The IFSB standards are developed in close communication with the industry. 

The standards prepared by the IFSB follow a lengthy due process including 

issuance of exposure draft and public hearing. This will allow the views of 

various stakeholders in the industry to be heard from an early stage (that is, the 

discussion and the drafting stage). 

In line with the IFSB Articles of Agreement, 21 (d), the IFSB has prepared a 

process that shall be followed by the concerned individuals in preparing the 

standard/guideline and the process of commenting on and issuance of exposure 

drafts. The project manager and the consultant together with the working group 

members that are assigned to a standard/guideline shall prepare and discuss an 

initial study highlighting, among others; (a) issues that require to be addressed 

in the standard/guideline; (b) how these issues are addressed in existing 
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international standards/guidelines; (c) the reasons why a different treatment is 

required; (d) the possible alternative treatments of the identified issues; (e) the 

pros and cons of each proposed alternative treatment, and; (f) the basis for 

conclusion. 

As part of the due process, the Working Group (WG) shall refer the 

document to the Shari'ah Board (of the IDB) to endorse the compliance of the 

document with Shari'ah rules and principles, and the Technical Committee for 

discussion, amendment, and approval. The WG shall amend the draft of the 

exposure draft (ED) accordingly. 

The ED shall be posted on the website of the IFSB for comments by all 

interested parties for a stipulated period. The WG shall attend the public hearing 

and receive the comments of the participants on the ED and respond to their 

queries. After the public consultation period, the WG shall discuss the 

comments on the ED after taking into consideration the suggestions of the 

project manager and the consultant(s) and revise the ED accordingly.  The 

revised draft will then be presented to the Shari'ah Board and subsequently to 

the TC before it is finally adopted by the Council. 

3. Changing Landscape of Global Financial Regulation 

The financial crisis in 2008 and ongoing economic uncertainty around the world 

gave rise to challenging regulatory and supervisory environment internationally. 

The 2007-2008 financial crises in particular became a turning point for 

changing landscape of global financial regulation and supervision. There are 

many factors that led to the buildup of the crisis. At the top of the list is excess 

liquidity, resulting in too much credit and weak underwriting standards. The 

vulnerability of the banking sector to this buildup of risk in the system was 

primarily due to excess leverage, too little capital of insufficient quality, and 

inadequate liquidity buffers. In addition, there were major shortcomings around 

risk management, corporate governance, market transparency, and the quality of 

supervision. When it comes to both risk management and supervision, there was 

too much of a firm-specific focus and an insufficient understanding of how 

broader system-wide risks could play out under stress. 
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The crisis has extended to become an economic crisis and some financial 

institutions are still struggling to meet their obligations. The crisis has shown 

the regulatory authorities the importance of shifting to a new paradigm in the 

macro financial stability framework as well as in the international financial 

order. In particular, a broad consensus in the international community has 

developed on the necessity to design various regulatory tools, including macro 

prudential policies, to counter the heightened mood of anxiety now seen 

everywhere concerning systemic risk. As a result, leaders of the G20 countries 

mandated Financial Stability Board to address these issues. 

3.1. Financial Stability Board (FSB) 

The FSB was established in April 2009 as the successor to the Financial 

Stability Forum (FSF). The FSF was founded in 1999 by the G7 Finance 

Ministers and Central Bank Governors following recommendations by Hans 

Tietmeyer, President of the Deutsche Bundesbank.  

In November 2008, the Leaders of the G20 countries called for a larger 

membership of the FSF. A broad consensus emerged towards placing the FSF 

on stronger institutional ground with an expanded membership - to strengthen 

its effectiveness as a mechanism for national authorities, standard setting bodies 

and international financial institutions to address vulnerabilities and to develop 

and implement strong regulatory, supervisory and other policies in the interest 

of financial stability. As announced in the G20 Leaders Summit of April 2009, 

the expanded FSF was re-established as the Financial Stability Board (FSB) 

with a broadened mandate to promote financial stability. 

4. The Development of Prudential Framework by Basel 
Committee 

In addressing the challenges in the global financial system on banking sector, 

the Basel Committee on Banking Supervision (BCBS) developed a new 

framework called Basel III, comprising micro prudential and macro prudential 

measures. Clearly, micro and macro prudential reforms are closely related, as 

greater resilience at the individual bank level reduces the risk of system wide 

shocks. 
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First, the Basel Committee has substantially raised the quality of capital, 

especially a much greater focus on common equity to absorb losses. Credit and 

market value losses come directly out of retained earnings and therefore 

common equity. During the crisis, it was the tangible common equity ratio that 

market participants focused on to assess bank resilience. This is also the reason 

why regulatory deductions are taken from this common equity component of 

capital. In the Basel III, the Committee has fully harmonized all aspects of the 

definition of capital and these must be fully disclosed in the financial 

statements. 

Second, Basel III has substantially improved the coverage of the risks, 

especially related to capital markets activities. Among other things, trading 

book exposures will be subject to a stressed value at risk requirement. Banks 

must hold appropriate capital for less liquid, credit sensitive assets with much 

longer holding periods. Securitization exposures will be subject to capital 

charges more consistent with those for the banking book. The Committee is also 

working to ensure that these are appropriately managed and capitalized, so that 

no new concentrations of systemic risk are created. 

Third, the Basel III is requiring much higher levels of capital to absorb the 

types of losses associated with crises. This includes an increase in the minimum 

common equity requirement from 2% to 4.5% and a capital conservation buffer 

of 2.5%, bringing the total common equity requirement to 7%. 

Fourth, Basel III has introduced a global liquidity standard to supplement 

the capital regulation. While capital is a necessary condition for bank resilience, 

it is of course not sufficient. Northern Rock had one of the highest capital ratios 

in the UK when it failed. There were extremely high levels of liquidity across 

asset markets, even in the first half of 2007. Liquidity risk was not priced into 

many banking activities or even considered to be a key risk at the system level. 

The Basel III therefore will require banks to be able to withstand a 30 days 

system-wide liquidity shock as well as maintain a more robust structural 

liquidity profile. No doubt, this will raise the cost of funding in normal times 

and have an impact on business models. Banks will have to do more to self-

ensure against periods of stressed liquidity, just as they need to hold capital to 
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absorb unexpected losses. Going forward, liquidity should not be viewed as a 

free good and therefore needs to be priced appropriately. 

Fifth, Basel III is also addressing systematically important financial 

institutions (SIFIs) through various frameworks. The issues of domestic as well 

as regional SIFIs are also currently being discussed at the Committee level.  

The Basel Committee also addresses the weaknesses through macro 

prudential measures in its current work. An effective macro prudential regime 

must employ tools that increase the resilience of the financial system to shocks 

that originate not only from external sources, but also from within the financial 

markets. In this respect, the Committee highlights two approaches to the 

application of macro prudential tools—a variable approach and a fixed 

approach. The variable approach uses tools, such as countercyclical capital 

buffers, with flexible parameters that adjust either automatically or change in 

response to business cycle developments. On the other hand, a fixed approach 

uses tools, such as gross leverage ratios and core funding ratios that are not 

adjusted during the course of the economic cycle in an attempt to make the 

financial system more resilient to systemic risk at all points in the cycle. 

The use of both variable and fixed tools is necessary to achieve the goal 

of a more resilient and stable financial system, less prone to severe upswings 

and downturns. 

5. Prudential Development Activities in the Islamic Financial 

Services Industry 

As the financial crisis continues to unfold, its consequences have affected all 

asset classes across the financial markets; Islamic finance is no exception.  As 

an international standard-setting organization for Islamic financial services 

industry, the IFSB is committed by its mandate to develop prudential standards 

that promote soundness and stability of the Islamic financial system.  

Application of such standards by regulatory and supervisory authorities will go 

a long way towards ensuring not only that the financial system is in good health, 

but that its stakeholders, including the providers of development finance, reach 

their full potential. 
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In addition, the IFSB now is expected to move faster to cope with the 

development within the Islamic financial services industry as the Islamic 

finance is becoming more globalized. Many Islamic banks are planning to 

expand their operation outside their home jurisdictions and they are potentially 

exposed to risks inherent in the global financial system. However, prudential 

framework for Islamic finance remains within its jurisdictional boundary. 

Hence, there is a need for even further cooperation among the authorities that 

regulate and supervise the IIFS at regional and international levels. 

5.1. Prudential Standard Development 

Among the earliest standards issued by the IFSB; the IFSB-2: Capital Adequacy 

Standard is the standard that has been widely implemented by the IFSB member 

countries. To complement this standard, a number of Guidance Notes (GN) 

have also been developed and published in order to provide additional guidance 

needed by the Islamic banks to calculate capital adequacy requirements. The 

additional standard that had been issued is Capital Adequacy Requirements for 

Sukûk, Securitizations and Real Estate investment. The GN that were issued to 

support this standard are GN on Recognition of Ratings by External Credit 

Assessment Institutions (ECAIs) on Shari'ah-Compliant Financial Instruments; 

GN on Commodity Murâbahah Transaction; and GN on the Determination of 

Alpha in the Capital Adequacy Ratio.  

With the development taking place in the Basel Committee following the 

crisis, the IFSB has started the due process of revising the IFSB Capital 

Adequacy Standard since January 2011. The revision of capital adequacy 

document not only provides an update to the previous standard, but also taking 

into account recent development and requirements requested by BCBS in the 

Basel III. Overall, the document tries to provide a more comprehensive 

guidance to supervisory authorities on application of capital adequacy 

regulations for IIFS. The revised capital adequacy standard is expected to be 

adopted by the IFSB Council in late 2013. 
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5.2. Liquidity Infrastructure 

Due to the importance of a sound liquidity risk management framework, the 

IFSB has been addressing this subject in a number of its initiatives and 

publications. A major initiative involved the setting up of the International 

Islamic Liquidity Management Corporation (IILM) in November 2010 to issue 

high-quality benchmark inter-governmental sukūk that can be traded globally 

and bring about regional and global integration of Islamic money and capital 

markets in sovereign issues. The industry is expecting to witness IILM‘s first 

global Shari'ah-compliant dollar bills in the near future. 

In terms of publications, the IFSB has published several documents in the 

area of liquidity management, the latest being the IFSB-12: Guiding Principles 

on Liquidity Risk Management, issued in March 2012. This standard provides a 

set of principles for the robust management of liquidity risk by IIFS and 

vigorous supervision and monitoring by the supervisory authorities. The IFSB is 

also currently working on the preparation of a separate Guidance Note on 

quantitative tools for the measurement and monitoring of liquidity risk in IIFS. 

Given the international efforts to make regulatory reforms at a broader level, 

the review and drafting of the IFSB‘s existing standards and guidance notes is 

currently being conducted to align the Islamic financial services industry with 

global best practices issued by, inter alia, the BCBS, the Committee of 

European Banking Supervisors and the IOSCO – many of which were revised 

after the financial crisis. 

5.3. Systemic Stability 

Financial stability issues are also key areas for further work. The question 

remains on how well IIFS can absorb stresses and shocks that are more specific 

to the Islamic financial market. This implies an approach to stress testing that 

differs in some respects from that applicable to conventional institutions. 

In its earlier standards, the IFSB mentioned the significance of using stress 

testing for both IIFS and supervisory authorities. However, recognizing that 

stress testing for risk management requires active involvement of supervisory 

authorities and market players, the IFSB has issued the IFSB-13: Guiding 

Principles on Stress Testing also in March 2012. Taking into account the 
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specificities of IIFS in terms of their risk exposures, the Guiding Principles are 

expected to contribute to the soundness and stability of the IIFS particularly, 

and the IFSI as a whole. 

6. Coordination of Regulatory Approaches with Basel Committee 

With the current trends towards globalization of Islamic financial services, it 

becomes increasingly important for the Basel Committee and the IFSB to work 

more closely together in order to facilitate the integration of the Islamic 

financial services industry within the overall financial system. 

The participation of the IFSB in the Basel Consultative Group provides both 

the Basel Committee and the IFSB with an opportunity to observe and benefit 

from each other‘s work and experience on issues of mutual interest, particularly 

in ensuring the success of the complementary role played by the IFSB in 

addressing the prudential issues of the Islamic financial services industry. 

First, the BCG‘s broad and open linkages with the international financial 

community provides a significant channel for the Basel Committee to engage 

with supervisors around the world on a broader range of issues, including 

financial stability and prudential issues in which all members are able to interact 

fully and openly. The IFSB‘s participation as one of BCG members acts as a 

bridge between supervisors of conventional banks and Islamic financial 

institutions and their supervisors. 

Second, it is also equally important for Basel Committee to understand the 

development of Islamic Finance and ensure that the risk management, corporate 

governance and accounting issues faced by IFSB are handled in a consistent 

manner and at the same time in compliance with the Shari'ah rules and 

principles. Indeed, several financial stability issues may arise in the rapidly 

changing international scene which may require both the Basel Committee and 

the IFSB to deliberate and address these issues in the forum such as the BCG. 

Third, BCG provides a unique and effective effort to promote the intrinsic 

benefits of meeting face-to-face among banking regulatory authorities as it 

builds trust and relationships, and develops an effective exchange of ideas 

among the regulatory authorities. This is especially important during the crisis 
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involving cross border matters, where the regulators would need urgent 

response from their other counterparts. 

7. Implementation of the IFSB Standards 

Similar to other international standard setting organizations, the IFSB does not 

have enforcing power towards its standards. One key question following the 

development of the standards is on the implementation of the IFSB Standards. 

In terms of implementation, members of the IFSB are expected to implement 

the Guiding Principles on Liquidity Risk Management and the Guiding 

Principles on Stress Testing in their jurisdictions from 2013 onwards. The 

challenge will be in terms of implementing and applying these Guiding 

Principles to commensurate with the nature, size and complexity of relevant 

IIFS in the respective jurisdictions, without serious risk of compromising the 

desired effects. 

The Council of the IFSB has so far approved the issuance of fifteen 

standards, which are available online. The current projects focus on three 

aspects, namely, revised capital adequacy standard, revised supervisory review 

process and risk management for takāful undertakings. 

In an effort to provide interactive learning tool for authorities supervising 

Islamic financial services, the IFSB is in the process of developing e-learning 

tutorials, which can be used by staff of the authorities to gain a broad 

understanding of the IFSB standards, and to refresh or expand their knowledge 

in a particular prudential area such as risk management, capital adequacy and 

supervisory review process. 

8. Creating Awareness on the Prudential Issues in Islamic 

Finance 

Apart from developing the standards, the IFSB is actively involved in 

promoting the awareness of issues that are relevant or have an impact on the 

regulation and supervision of the Islamic financial services industry.  This 

mainly takes the form of international conferences, seminars, workshops, 

trainings, meetings and dialogues staged in many countries and publications. 
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8.1. Awareness Programme 

Among the events organized by the IFSB are:  

 legal seminar 

 interactive session 

 challenges seminar 

 lecture on financial policy and stability 

 IFSB summit 

 European challenges 

Some seminars or forums are jointly organized with other organizations, 

international inter-governmental agencies such as The World Bank, Islamic 

Development Bank and IDB-IRTI and supervisory authorities of member 

countries. These events may not be on a regular basis, but more to fulfilling the 

current industry needs. 

8.2. Publications  

All IFSB standards are published both in print and portable document format as 

means of information dissemination. The portable document format may be 

downloaded from the IFSB website.  

Every year, the IFSB organizes an interactive session, which discusses the 

future prospects of the Islamic financial services industry. The session followed 

the meetings of The Council and the General Assembly of the IFSB. The 

session that is attended by many industry representatives highlights some of the 

major challenges that have to be addressed by the industry. 

The event generally follows with an International Seminar on Challenges 

Facing the Islamic Financial Services Industry. The Seminar generated sets of 

policy recommendations on the developments of human capital, products and 

markets, and legal framework for the Islamic financial services industry. These 

recommendations will be applied towards the formulation of various policies to 

support the development of the industry. The Seminar is restricted to the IFSB 

member countries and generally attended by senior representatives of central 

banks, monetary agencies and international inter-governmental financial 

organizations, chief executive officers of financial institutions and other 
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relevant organizations, partners of international accounting firms and law firms, 

and academics. For instance, one of the challenges affecting the financial 

architecture, which the IFSB has begun to address, is the legal infrastructure. 

Legal risk is perhaps one of the major risks to which IIFS could be exposed, 

particularly as all their transactions are based on Shari'ah contracts, which may 

or may not be compatible with local laws. 

9. Conclusion 

The last ten years have been an eventful period for financial services industry. 

The Islamic financial services industry has managed to weather the challenges 

well since it was not directly exposed to derivatives. However, as the financial 

crisis led to economic crisis, the industry is no exception. Prudential regulation 

needs to adapt to new circumstances and, where necessary, the IFSB also has to 

tighten up its standards to be consistent with other international standards. 

During this period, the IFSB has developed its mandates, by carrying out 

fundamental prudential banking activities that complemented Basel II 

framework, supporting necessary infrastructure on liquidity and promoting 

dialogues on legal issues. While significant milestones have been reached in the 

development of the IFSI, there remains much more to be accomplished by both 

the regulatory and supervisory authorities as well as the industry players if the 

noble goal is to fully integrate Islamic finance in the global financial system. 

The IFSB will be celebrating its 10
th
 year anniversary in 2013. The future 

facing the IFSB beyond this stage depends towards facilitating the needs of the 

Islamic financial services industry and enhancing closer and effective 

cooperation with international standard setters by actively participating in the 

development of prudential regulatory framework.  Implementation of the 

standards specific to IIFS remains a key issue, and it is about time for 

perceptive change among relevant regulatory authorities to pay more attention 

to this aspect. 
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Abstract 

Cointegration has different theoretical implications for forecasting. Several 

empirical studies have compared the out of sample forecasting performance of 

cointegrted VECMs against unrestricted VARs in levels and in differences. The 

results of these studies have been generally mixed and inconclusive. This paper 

provides a comprehensive review over the subject, and also examines the effects 

of cointegration rank restrictions on forecasting performance of VAR models 

through conducting an empirical exercise in the framework of a new two-

country (Canada-US) model. The results show that a VAR/DVAR model 

forecasts as well as the best cointegrated VAR model (and  even better). 

Therefore, it seems that using cointegration techniques does not pay a dividend. 
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1. Introduction 

The fall of Keynesian macroeconomic theory and poor forecasting performance 

of structural models based on Keynesian system of equations paradigm in 1970s 

caused a radical change of direction and shifted macroeconomic forecasting 

towards nonstructural forecasting. Following that, due to some important 

advances in econometric theory, particularly the Rational Expectations 

revolution (Lucas, 1976), and the introduction of Vector Autoregressive (VAR) 

models (Sims, 1980) and cointegration analysis (Engle and Granger, 1987, and 

Johansen, 1988, 1991), essential changes have occurred in macroeconometric 

modeling and forecasting. For a review on the history of macroeconomic 

forecasting, see Diebold (1998). 

The theoretical implications of cointegration for forecasting can be grouped 

into three competing conjectures, based on my understanding of the literature. 

First Conjecture: It is generally believed that cointegrating restrictions, 

when they really hold, improve forecast accuracy in the medium to long run. 

This belief stems from two theoretical results. First, long run forecasts 

generated from cointegrated systems would satisfy the cointegrating relations 

exactly. Second, the cointegrating relations have finite error variance for their 

long run forecasts. The first point will be formally illustrated in Section 2 and 

for the second point see, for example, Christoffersen and Diebold (1998). 

Second Conjecture: Information about whether the cointegrating relations 

are in equilibrium or not and if not, how far they are from the equilibrium, helps 

to predict where the variables move to in the near future since the deviations 

from the equilibrium tend to be eliminated. Therefore, the values of error 

correction terms are valuable for the near-horizon forecasting of the system. 

But, since the long run forecasts of the error correction terms are always zero, it 

is doubtful that the error correction terms can provide any information to 

improve long run forecasting; see Christoffersen and Diebold (1998). 

Third Conjecture: The third conjecture has been provided by Clements 

and Hendry, who have developed a framework for economic forecasting in a 

series of papers and books (for example, Clements and Hendry, 1996 and 1999, 
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and Hendry, 2006 inter alia).
1
 They argue that the theory of economic 

forecasting, or so-called ‗textbook theory‘, historically has relied on two key 

assumptions: 

1. The model is a good representation of the economy; and 

2. The structure of the economy will remain relatively unchanged (Hendry 

and Clements, 2003), but empirical evidence suggests that these two 

assumptions need not hold in practice. Instead, Clements and Hendry 

propose two matching assumptions: 

 Models are simplified representations which are incorrect in many 

ways; and 

 Economies both evolve and suddenly shift (Hendry and Clements, 

2003).  

They argue that the implications of this ‗more realistic setting‘ are almost 

contrary to the implications of the textbook theory and they match the empirical 

evidence. They show that among the nine potential sources of forecast failure, 

shifts in deterministic terms, i.e. shifts in intercepts and trend coefficients, are 

the most pernicious ones for forecasting,
2
 and these shifts are frequent in 

economics. 

The new framework has also some implications for forecasting performance 

of cointegrated Vector Error Correction Models (VECMs). Clements and 

Hendry (1999) show that equilibrium-mean shifts are one sort of deterministic 

shifts, and therefore, could induce major forecast failures. Thus, imposing 

cointegration improves forecasting accuracy of the model so long as there is no 

shift in equilibrium means. But if a structural break occurs and the equilibrium 

mean shifts, say, upwards then the VECM interprets this shift as a 

disequilibrium. Since the VECM is designed to remove any disequilibrium by 

adjusting in the opposite direction in order to put the time series back on track, 

 
1  Hendry and Clements (2003) provide an excellent survey. The review of Clements and Hendry‘s works that 

we draw here is partly based on Hendry and Clements‘ (2003) survey. 
2  Clements and Hendry (1998, 1999) develop a forecast-error taxonomy by which they distinguish between 

nine sources of forecast errors. 
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the VECM forecasts a fall in the data when the data is actually jumping up, and 

conversely.
1
 

Several studies have been carried out in recent years which compare the out 

of sample forecasting performance of cointegrated VECMs against unrestricted 

VARs in levels and in first differences (see Section 2 for the review). The 

results of these studies have been generally mixed and inconclusive. This is 

partly due to the fact that forecast outcomes are case- and period-specific. This 

can also be partly attributed to the uncertainties that surround the estimation of a 

cointegrated VECM. It is widely known that cointegration rank estimates are 

very sensitive to the number of lags and to the sample size. Moreover, when the 

characteristic roots of the process are close to one, the cointegration rank tests 

are not powerful enough to reject the unit root hypothesis. These, therefore, may 

lead to mis-detecting the correct number of unit roots in the VAR, which in turn 

could possibly result in poor forecasting.
2
 

The fact that cointegrated VECMs do not make particularly good 

forecasting models can also be accounted to some extent by error in estimation 

of the parameters of cointegrating vectors. If that is the case, specifying 

cointegrating relations based on economic theory rather than estimating them 

may provide an improvement in forecast accuracy.
3
 Few papers have examined 

forecasting performance of over-identified cointegrated VECMs in which the 

long run relations motivated by economic theory are imposed on the 

cointegrating relations of the model; see, for example, Hoffman and Rasche 

(1996), Anderson et al. (2002) and Lastrapes (2002). However, since these 

papers typically compare between forecasting performance of ‗over-identified‘ 

cointegrated VECMs (which impose both rank restrictions and long run theory 

restrictions) and forecasting performance of unrestricted VARs (which impose 

neither rank restrictions nor long run theory restrictions), it is impossible to 

separate the contributions of cointegration rank restrictions from the effects of 

 

1. Clements and Hendry (1996) also show that VARs in differences forecast better than 

cointegrated-based VECMs when the means of the cointegrating relations are non-

constant. 
2. There are also other sources of uncertainty. For example, if one is interested in 

forecasting output growth then he has to decide how many other variables should be 

included in the VAR which clearly has not a single answer. 

3. Alternatively, using Bayesian type parameter restrictions could be worth pursuing. 
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imposing over-identifying restrictions provided by economic theory. For 

more details on the role of long run theory restrictions in forecasting, see 

Barakchian (2012a). 

In this paper we follow a twofold object. First, and the major, one is to 

provide a comprehensive review over the subject of ‗cointegration and 

forecasting‘. Second one is to examine the effects of cointegration rank 

restrictions on forecasting performance of VAR models through conducting an 

empirical exercise. 

We conduct this exercise in the context of a two-country model consisting 

of cointegrated VECMs of the US and Canadian economies. We call this two-

country model a VECX*(r,r*), where r and r* refer to the cointegration ranks of 

the models of Canada and the US, respectively. Our focus being on Canada, we 

treat the US as ‗the rest of the world‘ for Canada in this two-country model. 

We believe the two-country model is well suited to study the effects of 

cointegration rank restrictions on forecasting performance of VECMs. Firstly, it 

allows for a large number of cointegrating relations. In this exercise, we 

consider up to five cointegrating relations in the model of Canada and up to two 

cointegrating relations in the model of the US which sums up to seven 

cointegrating relations in the full system, i.e. in the VECX*(r,r*). Secondly, 

there is a long and reliable time series available for US and Canadian 

macroeconomic variables which are required for such a study. 

The results show that as the cointegration ranks (r,r*) imposed on the 

models are increased, the accuracy of the forecasts of output, short and long 

term interest rates typically decrease. But this pattern does not hold for inflation. 

We also find that a VAR model for forecasting inflation and a DVAR
1
 model 

for forecasting the rest of the variables work as well as the best VECX* model 

(and  even better), and therefore, it seems that using cointegration techniques, 

which is not simple/easy, does not pay a dividend. 

The outline of the paper is as follows. Next section reviewes the papers 

which examine the effects of cointegration on forecasting performance of VAR 

 

1  A ‗Var in Differences‘ is called a DVAR. 
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models. Section 3 describes the two-country model. Section 4 examines the 

forecasting performance of the exactly-identified VECX*(r,r*) models. The last 

section concludes. 

2  Cointegration and Forecasting: A Review of Empirical Studies  

Consider this VECM representation of a VAR model:
1

 

     (           )  ∑   
   
                        (1)

 

where    is an m×1 vector of I(1) variables,    is an m×1 vector of 

deterministics,    is an m×m matrix of parameters,   is an m×1 vector of 

parameters, and            , where   is a positive definite matrix. If the 

           where       then the matrix   can be decomposed as 

      where   and   are m×r full column rank matrices. We can rewrite the 

equation as: 

          
  ∑   

   
                                                  (2) 

 where       
    

  [     ], and     
               Each column of 

   represents one cointegrating vector and   is the matrix of loading 

coefficients. 

To see how cointegration will affect long run forecasting, we define        

as the h-step ahead forecast formed at the forecast origin T. Using the VECM 

representation, the h-step ahead forecast of     will be 

                  
  ∑   

   
                          (3) 

    is white noise, therefore                In addition, since         is 

stationary, then                 where           Therefore as     

the above forecast relation can be written as  

     
   

          
  ∑   

   
                 (4) 

 

1  In this example, intercepts are unrestricted but the trend coefficients are restricted to 

lie in the cointegrating space (following Johansen‘s (1996) case IV) in order to 

prevent having quadratic trends in the level of the variables. 
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This implies: 

   
   

          
            (5) 

where            [(  ∑   
   
   )    ] is a constant vector. As it is 

obvious from the above equation, each cointegrating relation implies a linear 

constraint on the long horizon forecasts of     Therefore, it is expected that 

using cointegrating relations would improve forecast accuracy of the long 

horizon forecasts in a cointegrated system. This is a formal demonstration of the 

first point of the first conjecture noted in Introduction. Clearly this holds if the 

model and the restrictions are correct and there are no major structural breaks.
1
 

We start the review with Clements and Hendry (1995), one of the major 

early studies in this area. In a Monte Carlo experiment, Clements and Hendry 

(1995) show that: 

1. An estimated cointegrated model outperforms a DVAR in forecasting the 

level of the variables, the first difference of the variables and the 

cointegrating relations, at all forecast horizons.
2
 However, as forecast 

horizon increases, their difference becomes negligible (except for the 

forecasts of the cointegrating relation).
3
 

2. There is little difference between the cointegrated model and unrestricted 

VAR (UVAR) in forecasting  at short horizons (up to 5-steps ahead). But 

at long horizons, there is a clear advantage to use the cointegrated model. 

This is accentuated for the smaller samples.
4
 This is consistent with the 

 

1  According to Lin and Tsay (1996), cointegration improves forecasting in two ways: 

first in improving parameter estimation, and second in improving long term 

forecasts. 

2  They consider up to 20-steps ahead horizon. 

3  Throughout the review, we use the terms of "short", "medium", and "long" forecast 

horizons exactly as they have been used in the papers, so it may seem that these 

terms do not refer to the same horizons across different papers. However, in each 

case we indicate that the term refers specifically to how many steps ahead forecasts. 

4  The smaller sample includes 50 observations while the larger one includes 100 

observations. 
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findings of Engle and Yoo (1987). But there is very little to choose 

between the cointegrated model and UVAR when forecasting     and 

the cointegrating relations. 

3. In terms of Generalized Forecast Error Second Moment (GFESM),
1
 there 

is little to choose between the cointegrated model and UVAR, while 

DVAR is apparently inferior. 

4. In an empirical study using UK money data, they show that in terms of 

Root Mean Square Forecast Error (RMSFE), 

5. UVAR does almost as well as the cointegrated model in forecasting 

        and the cointegrating relation at all forecast horizons (it just fares 

a little worse). 

6. DVAR predicts worse than the cointegrated model. However, the losses 

from using DVAR in forecasting     almost disappear at longer forecast 

horizons (12-quarters ahead). One anomaly between the Monte Carlo 

and the empirical results is that the DVAR does as well as the 

cointegrated model in forecasting the cointegrating relation. 

Therefore, they conclude that the benefit from imposing reduced-rank 

cointegration restrictions is little compared to unrestricted VAR unless the 

sample size is small. They add that in larger systems, however, imposing 

cointegration restrictions may improve forecasting performance. They also 

conclude that ‗imposing too few cointegration vectors may impose greater costs 

in forecast accuracy than allowing the presence of ‗spurious‘ levels terms.‘ 

In another major study, Lin and Tsay (1996) in a set of Monte Carlo 

experiments use Johansen procedure to determine the cointegration rank and 

estimate the parameters of the model. Their Monte Carlo simulation shows that: 

1. Almost always, imposing the correct number of unit roots on the system 

yields the best forecasting performance.
2
 

2. Forecast accuracy declines as the specified number of unit roots moves 

away from the correct one. Under-estimating the number of unit roots 

 

1  GFESM has been proposed by Clements and Hendry (1993). 

2  They consider up to 60-steps ahead horizon. 
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may give poor long term forecasts (after almost 10-steps ahead 

horizon). 

3. If the Data Generating Process (DGP) is non-stationary, then over-

estimating the number of unit roots might not reduce accuracy for long 

term forecasting. But in the case of a stationary time series, over-

estimating the number of unit roots gives poor long term forecasts. 

4. In a large sample (with 400 observations), when the roots of the process 

are on the unit circle or close to one, the specification of the number of 

unit roots is not critical for short term forecasts (such as 2-steps ahead 

forecasts). 

Using a range of macroeconomic and financial data sets, Lin and Tsay 

(1996) find that unit root constraints yield poor forecasts in some cases.
1
 But for 

most cases, for long term forecasts (more than 15-months ahead) unit root 

constraints can substantially improve forecast accuracy, whereas their effects 

for short and medium term forecasts (up to 10-months ahead) are moderate.
2
 

They also find that the number of unit roots detected by the cointegration rank 

tests does not necessarily give the best forecasts. They conclude that: 

‗some minor deviations in the number of unit roots would not 

appreciably affect the forecasts when the series contain unit roots. 

Consequently, for practical forecasting, it is important to determine 

the stationarity of a time series, but is not critical to identify the exact 

number of unit roots in the data for nonstationary series.‘ 

While the work of Lin and Tsay (1996) was mostly focussed on the effect of 

specifying the number of unit roots in a system on forecasting performance, 

Christoffersen and Diebold (1998) concentrate on isolating the effects of 

cointegration from integration on forecasting performance in the following 

sense: They compare two forecasts of a multivariate cointegrated system; first, 
 

1  Lin and Tsay (1996) use the term "unit root constraints", i.e. cointegration rank 

constraints, for the case where the number of unit roots detected by the cointegration 

tests are imposed on the VAR model. 

2  It means that the difference in "the trace of the error covariance matrix" of different 

models is less than 10%. 
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forecasts from the multivariate model and, second, forecasts from the implied 

univariate representations of the variables where their integration properties are 

correctly specified.
1
 They show analytically and also with a Monte Carlo 

simulation (using the trace MSFE ratio) that at long horizons the univariate 

forecasts perform as accurate as the cointegrated system forecasts; and 

imposition of cointegrating relations improves short term forecasts, so long as 

the number of unit roots in the system is identified correctly. They also show 

that univariate Box-Jenkins forecasts hang together, i.e. they preserve the 

cointegration property, if the variables are in fact cointegrated.
2
 Therefore they 

conclude that ‗there is no long-horizon benefit from imposing cointegration; all 

that matters is getting the level of integration right‘. This result contradicts the 

finding of some other studies, e.g. Engle and Yoo (1987), who show that 

imposing cointegrating constraints tend to improve long horizon forecast 

accuracy. Christoffersen and Diebold (1998) argue that their set up has allowed 

them to isolate the effects of cointegration from integration while in others, the 

forecasts from a cointegrated system (which imposes both integration and 

cointegration) are compared with the forecasts from a VAR in levels (which 

imposes neither integration nor cointegration). They conclude that the 

forecasting performance of the VAR in levels is poor not because it does not 

impose cointegration but because it fails to impose integration.
3
 

In another Monte Carlo experiment based on a fully specified economic 

model, Söderlind and Vredin (1996) examine the effects of cointegration 

 

1  The univariate representation is modeled as an ARIMA (0, 1, n) using Wold‘s 

decomposition theorem. They emphasize that both models are correctly specified 

‗from a univariate perspective‘, but in the first one, the cointegrating restrictions are 

imposed and correlation between error terms across equations is allowed, while this is 

not the case in the second one. 

2  They conclude that: 

‗it is in fact not imposition of cointegration on the forecasting system that 

yields the finite variance of the cointegrating combinations of the errors; 

rather it is the cointegration property inherent in the system itself, which is 

partly inherited by the correctly specified univariate forecasts.‘ 

3  To explain this note more, they compare the forecasts from a VAR in differences 

(DVAR) to the forecasts from the cointegrated system and show that at long horizons 

(using trace MSFE) the DVAR, ‗which imposes integration but completely ignores 

cointegrtaion‘ forecasts as accurate as the cointegrated system. 
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restrictions on forecasting when the true cointegrating relations are imposed on 

the model. They find that the cointegrated VECM generates somewhat better 

forecasts than the unrestricted VAR, although the differences are small at short 

forecast horizon (1-step ahead) and also for the forecasts of the growth rates of 

the variables.
1
 But the cointegrated VECM is outperformed by random walk 

model in some cases, especially in the case of growth rates. However, the 

performance of the VECM improves as the sample becomes longer. Söderlind 

and Vredin (1996) eventually conclude that ‗cointegration analysis add little 

to forecasting‘. 

In an attempt to study the effects of cointegration in the context of a more 

volatile, high-frequency data set of exchange rates, McCrae et al. (2002) use 

daily data of Asian exchange rates and find that neither the ARIMA models nor 

the cointegrated based VECMs generate particularly accurate forecasts. In terms 

of RMSFE and mean absolute forecast error (MAFE), while generally the 

cointegrated based VECM does not perform significantly better than the 

ARIMA model for short term forecasts (up to five days), cointegration 

improves forecast accuracy over the medium forecast horizon (six to forty 

days). In terms of trace MSFE, the VECM outperforms ARIMA over both short 

and medium forecast horizons. 

Wang and Bessler (2004) employ cointegration technique in a quite 

different context, i.e. agriculture, using a long time series of the annual US hog 

data. They compare forecasting performance of a range of unrestricted VARs 

and also reduced rank models. They find that in terms of the total of the 

RMSFE of the individual series,
2
 the cointegrated based VECM outperforms all 

other models,
3
 whereas the DVAR model performs poorly. Thus they conclude 

that ‗it is more important to correctly specify the cointegration rank than to 

difference the possibly nonstationary data.‘ When they use the Clements and 

 

1  They consider up to 8-steps ahead horizon. 

2  This measure simply is equal to the sum of RMSFE of individual variables. 

3  They note that since the orders of magnitude of the individual series are different, the 

results based on the total RMSFE as the overall measure of forecasting performance 

should be interpreted cautiously. 
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Hendry‘s (1998) encompassing test, the picture of the results becomes slightly 

different. The VECM does not encompass any model and no other model 

encompasses the VECM either. But in contrast, the VAR(2) model 

encompasses several other models at short forecast horizons (up to 2-years 

ahead horizons). 

2.1  The Role of Long Run Theory Restrictions for Forecasting 

Among many studies that examine the effects of cointegration modelling on 

forecasting, few of them have paid attention to the role of economic theory in 

specifying the cointegrating relations. Swanson (2002) provides a theoretic 

basis why imposing long run relations suggested by economic theory on 

cointegrating vectors could possibly improve forecasting performance of a 

cointegrated VECM. He employes Monte Carlo experiments in order to 

examine the conjecture that parsimonious models often perform better in terms 

of forecasting than more heavily parametrized but correctly specified alternative 

models, due to parameter estimation error. In one Monte Carlo study, Swanson 

(2002) shows that when DGP is a cointegrated VECM, for small samples, 

forecasts from a VAR in differences tend to be as well as those from a 

cointegrated VECM where the cointegration rank and the parameters of the 

cointegrating vectors are estimated (i.e. the true ones are not imposed on the 

model). However, as the sample size increases, the VECM forecasts dominate 

the VAR in differences. He attributes this result to errors in estimating 

cointegration rank and cointegrating vectors. He concludes that the evidence 

that cointegrated VECMs do not make particularly good forecasting models can 

be partly attributed to parameter estimation error. Consequently, specifying 

cointegrating relations based on economic theory rather than estimating them 

may provide an improvement in forecast accuracy.
1
 

Hoffman and Rasche (1996) is one of the few studies in which over-

identifying restrictions suggested by economic theory are imposed on the 

cointegrating relations of the VECM. They use US macro data to assess the 

forecasting performance of a cointegrated VECM against VARs in levels and in 

first differences. Three cointegrating relations of the VECM correspond to the 

 

1  Of course, this can be true if the theory restrictions are valid. 
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money demand, the Fisher equation, and the interest rate differential.
1
 Using 

GFESM, they find that there is some advantage to incorporating cointegration 

especially as compared to DVAR. When using RMSFE, the result is somewhat 

different. First, the pattern of the forecasting performance of the different 

models across the variables is quite diverse. Second, the advantage to 

incorporating cointegration, if any, is not confined to any particular 

representation of the data; i.e. it is not confined to level representation, to 

differences, or to cointegrating combinations.
2
 Third, if incorporating 

cointegration is advantageous, it accrues only at longer forecast horizons 

(typically more than 12-quarters ahead). Fourth, imposing the Fisher equation 

and interest rate differential on the model improves forecasts of inflation rate, 

the real interest rate and the risk premium. In contrast, imposing the money 

demand relation on the model does not improve forecasts of the money demand 

cointegration relation. 

Anderson et al. (2002) use US macro data to estimate a VECM with four 

over-identified cointegrating relations corresponding to a long run money 

demand, a term structure and two Fisher equations. They show that when 

judged by GFESM, the cointegrated VECM delivers superior performance 

compared to a naive random walk model especially at short forecast horizons 

(particularly up to 4-quarters ahead)
3
. But when judged by RMSFE, the random 

walk model produces forecasts of comparable average accuracy. They also find 

that the forecasting performance of the cointegrated VECM is comparable to 

government agency and private sector forecasts (including Greenbook 

forecasts). They conclude that ‗imposing some long-run structural (or 

balanced-growth) relationships may pay dividends.‘ 

 
1  The interest rate differential relation is defined as the difference between risky and 

risk-free short term interest rates, i.e. the difference between commercial paper rate 
and Treasury bill rate. 

2  This is in contrast to Clements and Hendry (1995) who found that the relative 
advantage of cointegrtion accrues in level representations of data, but not in 
differences and cointegrating combinations representations. 

3  They generate forecasts up to 16-quarters ahead horizon. As forecast horizon 
increases, the superiority of the cointegrated VECM decreases, though not 
monotonically. 
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In his comments on Anderson et al. (2002), Lastrapes (2002) questions the 

choice of GFESM as a criteria to compare forecast accuracy. According to him, 

while GFESM places the same weight on all variables in the system, perhaps 

the forecasts of some variables like output growth and inflation are much more 

important for the public/private forecasters. Frankly the performance of the 

cointegrated VECM is even worse than the alternatives (in terms of RMSFE) 

when forecasting the individual series of output and inflation in Anderson et al. 

(2002) study. Lastrapes uses encompassing tests to see if the over-identified 

cointegrated VECM estimated in Anderson et al. (2002) contains additional 

information over its competitors to improve forecast accuracy. He finds that 

although the cointegrated VECM is not superior to the random walk model in 

forecasting output in terms of RMSFE, but it could have additional information 

to forecast output which is not contained in the random walk model; simply it is 

not encompassed by the random walk model. 

Jacobson et al. (2001) use a data set on the Swedish economy and show that 

the performance of the cointegrated VECM is improved in forecasting inflation, 

in terms of RMSFE criteria, if the long run theory restrictions are imposed on 

the cointegrating relations rather than relying on exactly identified cointegrating 

relations. The first long run relation considered is PPP. For the second and third 

long run relations they assume that the domestic and foreign interest rates

are stationary. 

Finally, in two related papers, Assenmacher-Wesche and Pesaran (2008) 

and Pesaran et al. (2009) show that pooled forecasts generated from a range of 

exactly-identified and over-identified VECMs estimated for the Swiss and 

global economies, respectively, beat naive forecasting models [Random Walk 

and AR(1)]. 

As it can be seen from the review, the papers have not arrived at the same 

conclusion when examining the effects of cointegration modeling on forecasting 

performance of VAR models; some have judged in favor of cointegration and 

some against. In the rest of the paper, we try to shed some light on the issue by 

conducting an empirical study in the context of a two-country model which 

comprises US and Canada. 
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3   Outline of the Two-country Model 

In the two-country model, the US is modeled as a closed economy,
1
 and 

includes five endogenous variables,   
 : US short term interest rate, US long 

term interest rate, US inflation, US income per capita, and oil price. Canada is 

modeled as a small open economy and includes five endogenous variables,   : 

Canadian real effective exchange rate, Canadian short term interest rate, 

Canadian long term interest rate, Canadian inflation, and Canadian per capita 

income. It also incldes   
  as a vector of weakly exogenous variables.

2
 Long run 

interest rate is added to allow for yield curve relationship since macroeconomic 

variables and yield curve are mutually interdependent. Not only macro variables 

affect yield curve (Diebold et al., 2006), but yield curve can help explain 

changes in macro variables like GDP (Estrella and Mishkin, 1998). Pesaran et 

al. (2009) show that including long term interest rate contributes substantially to 

the forecast accuracy of output growth for Canada and the US. 

We treat the US as the rest of the world for Canada in the two-country 

model and we justify it based on the fact that the US is the major partner of 

Canada with more than 70% share in trade of Canada.
3
 Therefore, the US plays 

the role of a dominant economy for Canada and the effects of other countries on 

Canada are negligible compared to the US. For more details on the role of US 

variables in explaining variation of Canadian variables, see Barakchian (2012b). 

To construct the two-country model, first two separate cointegrated VECMs 

are estimated for Canada and the US. These are quarterly models which are 

estimated over 1958Q1-1990Q4. Then these two models are combined to form 

a two-country model. We call the resultant model a VECX*(r,r*), where r and 

r* refer to the cointegration ranks of the models of Canada and the

US, respectively. 
 

1  In modeling the US as a closed economy we follow the sizable literature on the US 

economy. See, for example, Anderson et al. (2002), Bernanke and Mihov (1998), 

Christiano et al. (1996,1999) and Sims and Zha (2006) inter alia. 

2  More details on the definitions and sources of the data are provided in the Appendix. 

3  Over the period 2004-2008, the share has been 73% (on average). For more details, 

see ‘Statistics Canada‘ at http://www40.statcan.gc.ca/l01/cst01/gblec02a-eng.htm. 
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Performing ADF and Phillips-Perron unit root tests suggest that the null 

hypothesis that all the ten variables contain a unit root can not be rejected, and 

thus the variables can be treated as I(1) variables. Based on the Akaike 

criterion, two lags are selected for the underlying unrestricted VARs of Canada 

and the US.
1
 

3.1  Model for Canada 

We estimate a cointegrated VARX* model for Canada, where both the 

endogenous,     and exogenous,   
   variables are included with two lags, over 

the period 1958Q1-1990Q4. In order to prevent having quadratic trends in the 

level of the variables in both models of Canada and the US, deterministics are 

treated according to the case IV, as described in Pesaran et al. (2000), in which, 

intercepts are unrestricted, but the trend coefficients are restricted to lie in the 

cointegrating space. The model for Canada can be written as 

     (           )      
                       (6) 

 where    is a m×1 vector,   
  is a m*×1 vector and    is a  ̃    vector, where 

  
     

    
    and  ̃        The foreign variables,   

   are treated as 

weakly exogenous. 

When the rank of the matrix   is        can be decomposed as        

where   is a     matrix of loading coefficients and   is a  ̃    matrix  of 

cointegrating vectors. Even if we know an estimate of  , without having more 

restrictions,   and   are not identifiable. Any non-singular     matrix   can 

be used to write: 

      (     
      )   ̃ ̃  

where  ̃       
 and  ̃     are observationally equivalent to   and    So in 

order to identify   and   we need to impose   restrictions on each cointegrating 

vector,    restrictions altogether. This will result in an exactly-identified set of 

cointegrating vectors. Johansen (1996) introduces a procedure for estimating   

and   in which, the maximum likelihood estimate of   is computed as the 

 

1  The results for the unit root tests and also for the lag order selection criteria are 

available upon request. 
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  eigenvectors corresponding to the first   largest eigenvalues of the canonical 

correlation matrix. These restrictions, which sometimes are called ‗statistical‘, 

provide the    restrictions needed for exact identification of    In this exercise, 

we use the Johansen method to provide exact identifying restrictions. However, 

under exact identification, the forecasts are invariant to any non-singular 

transformation of the cointegrating relations. 

3.2  Model for the US 

Similarly, we estimate a cointegrated VAR for the US, where the variables are 

included with two lags, over 1958Q1-1990Q4. The US model can be written as 

   
    (    

         )         
    

    
      (7) 

where no feedbacks, either short term or long term, is allowed from Canada to 

the US. 

When the rank of the matrix    is           can be decomposed as 

         where    is a       matrix of loading coefficients and     is a 

      matrix of cointegrating vectors. 

3.3  The VECX*( r,r*) Model 

After the models for Canada and the US are estimated, they are combined to 

form a complete econometric model, a VECX*(r,r*). In this resultant 

full model, all variables will be endogenous. The VECX*(r,r*) model can be 

written as 

                                              (8) 

where 

   *
  

  
 +,   [

          
       

  
      ],   [

        

    ],       ̃   ̃,  

     ̃,  ̃  *
   [   ]

                    +,  ̃  *
   [   ]
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The covariance matrix         
   can be freely estimated by the  ̃   ̃ 

matrix  ̂  ∑  ̂  ̂ 
 

    when no restriction is imposed on the covariance 

matrix. 

This VECX*(r,r*) has 10 endogenous variables,      cointegrating 

relations, and 10-(     ) stochastic trends. This model allows for a large 

degree of interdependence through two different channels. First, through the 

effects of   
  variables which are generally large; shocks to the US have 

considerable impacts on Canada. Second, through the covariances between 

errors,  ̂  which are expected to be small relative to the direct   
  effects. 

3.4. Forecast Evaluation Criteria 

In this exercise, "root mean squared forecast error" (RMSFE) is the criteria 

which will be used to evaluate forecasting results of different models. If      is 

the level of a variable and  ̂        is the forecast of that variable formed at 

time t, then the forecast error for h-step ahead forecasts is given by: 

      [      ̂       ]  (9) 

Having computed the forecast error, RMSFE is defined as 

              √   ∑   
         

           (10) 

where the forecast evaluation period is from T+1 to T+n. 

4   Forecast Comparison 

In this section, we estimate the models of Canada and the US assuming that 

cointegrating vectors are exactly identified. The cointegration ranks for Canada 

and the US are denoted by r and r*, respectively. In order to have a broad 

picture of the effects of cointegration rank restrictions on forecasting 

performance, we consider models with different cointegration ranks. We allow r 

to vary between zero and five, r=0,…,5, and r* to vary between zero and two, 

r*=0,1,2. Five and two are the maximum number of the long run relations 

which are suggested by economic theory, and also by trace and maximal 
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eigenvalue tests, for the models of Canada and the US, respectively.
1
 Therefore, 

combining models of Canada and the US, we will have 18 different exactly 

identified VECX*(r,r*) specifications. 

We conduct our forecasting exercise over short to medium forecast horizons 

(up to eight quarters ahead) since this is the relevant time horizon for central 

banks when setting monetary policy. 

In order to derive reliable conclusions from this study, we had to base the 

analysis on a relatively large number of quarterly forecasts and therefore, we 

decided to generate (about) 50 quarterly forecasts for each forecast horizon. 

Hence, we estimate the cointegrated VARs of Canada and the US over the 

period of 1958Q1-1990Q4 and use data from 1991Q1 to 2004Q2 to evaluate the 

recursive out of sample forecasting performance. To do so, we estimate the 

models of Canada and the US over 1958Q1-1990Q4 (132 observations) 

separately, then combine them into a full system and compute one-to-eight 

quarters ahead forecasts, i.e. forecasts for 1991Q1-1992Q4. Then we extend the 

sample by one quarter at the end of the sample and re-estimate the models but 

this time over the period 1958Q1-1991Q1 and compute again a set of 1-,2-,...,8-

quarters ahead forecasts for the period 1991Q2-1993Q1. We continue this 

procedure until we reach 2004Q1. Evidently, at 2004Q1 we can produce only a 

set of 1-quarter ahead forecasts. At the end we would have generated 54 sets of 

1-quarter ahead forecasts, 53 sets of 2-quarters ahead forecasts, ..., and 47 sets 

of 8-quarters ahead forecasts. Therefore, the RMSFEs rely on a different 

number of forecast errors for each horizon, ranging from 54 forecast errors for 

the 1-quarter ahead forecasts to 47 for the 8-quarters ahead forecasts. 

 

1  Both the trace and maximal eigenvalue tests denote two cointegrating relations for the 

US. This is also consistent with what the theory suggests. Economic theory suggests 

that the term structure and Fisher equation hold in the US model. For the Canadian 

model, trace and maximal eigenvalue tests indicate the presence of three and five 

cointegrating relations, respectively. Based on the theory, the cointegration rank 

should be five since five long run relations, i.e. the term structure, Fisher equation, 

interest rate parity, purchasing power parity, and output convergence, are expected to 

hold in the Canadian model. For more details, see Barakchian (2012b). 
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We compare the RMSFEs of the exactly-identified VECX*(r,r*) models 

with those of VAR in first differences (DVAR), and VAR(1) and VAR(2) 

specifications in levels. It is worth mentioning that in our exercise, DVAR 

corresponds to the VECX*(0,0). Also, since we wanted to make the forecasts 

from the VAR in levels to be comparable to the forecasts from the 

VECX*(r,r*), we modeled the VAR in levels following the same procedure as 

the VECX*(r,r*): for VAR(1) model, first we estimate a VARX*(1) for Canada 

using the equation, 

              
             

where    and    
  are defined as before. Then a VAR(1) for the US is 

estimated by: 

  
         

    
    

     
   

At the end, the models of the US and Canada are combined to form a full 

system required for forecasting.
1
 The RMSFEs of Canadian inflation, output, 

short and long term interest rates, computed for the exactly-identified 

VECX*(r,r*) are reported in Tables 1 to 4. In order to have a better picture of 

the results, the best VECX* and VAR (DVAR) models, i.e. the models with 

the least RMSFE, are depicted in Table 5. It can be observed from these  

tables that:   

 

  

 

1  To construct the VAR(2),  Zt-2 is added to the model of Canada and 
*

2tX   is added to 

the model of US. 
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Table  1: RMSFE of Canadian inflation in exactly-identified VECX*(r,r*) 

models of Canada and US 

  Forecast Horizon 

  h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 

 # 54 53 52 51 50 49 48 47 

r r*         

1 0 0.530 0.591 0.651 0.694 0.673 0.641 0.663 0.683 

2 0 0.527 0.574 0.622 0.661 0.638 0.602 0.619 0.626 

3 0 0.529 0.564 0.605 0.634 0.606 0.560 0.577 0.581 

4 0 0.528 0.554 0.592 0.620 0.577 0.528 0.559 0.571 

5 0 0.524 0.546 0.578 0.602 0.556 0.505 0.528 0.532 

0 1 0.548 0.615 0.664 0.702 0.637 0.560 0.588 0.621 

1 1 0.530 0.584 0.638 0.681 0.666 0.641 0.660 0.678 

2 1 0.526 0.566 0.608 0.646 0.629 0.600 0.611 0.615 

3 1 0.526 0.554 0.588 0.615 0.592 0.551 0.562 0.563 

4 1 0.524 0.542 0.572 0.600 0.562 0.519 0.544 0.552 

5 1 0.521 0.535 0.560 0.582 0.543 0.499 0.519 0.520 

0 2 0.551 0.621 0.672 0.697 0.628 0.545 0.571 0.603 

1 2 0.523 0.571 0.626 0.662 0.646 0.620 0.642 0.663 

2 2 0.520 0.554 0.595 0.625 0.606 0.572 0.585 0.588 

3 2 0.523 0.550 0.585 0.606 0.583 0.541 0.554 0.555 

4 2 0.524 0.542 0.573 0.594 0.556 0.512 0.536 0.544 

5 2 0.520 0.536 0.561 0.576 0.536 0.488 0.506 0.506 

DVAR 0.553 0.624 0.677 0.715 0.645 0.563 0.595 0.629 

VAR(1) 0.517 0.514 0.538 0.568 0.543 0.522 0.531 0.536 

VAR(2) 0.521 0.536 0.561 0.579 0.543 0.501 0.518 0.516 

Notes: Sequential out-of-sample forecasts from 1991Q1 to 2004Q2, estimation period 1958Q1 

to 1990Q4. # indicates the number of point forecasts available to compute the RMSFE. 

r and r* are the cointegration ranks of the models of Canada and US in the  

VECX*(r, r*), respectively. DVAR is equivalent to VECX*(0, 0). 
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Table  2: RMSFE of Canadian output in exactly-identified VECX*(r,r*) 

models of Canada and US 

   Forecast Horizon 

  h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 

 # 54 53 52 51 50 49 48 47 

r r*         

1 0 0.617 1.000 1.378 1.732 2.050 2.269 2.441 2.583 

2 0 0.594 0.922 1.262 1.597 1.920 2.155 2.336 2.483 

3 0 0.653 1.027 1.422 1.822 2.218 2.517 2.765 2.965 

4 0 0.682 1.086 1.540 2.009 2.453 2.803 3.068 3.262 

5 0 0.674 1.067 1.524 2.009 2.481 2.878 3.201 3.469 

0 1 0.581 0.914 1.276 1.625 1.938 2.152 2.314 2.441 

1 1 0.610 0.987 1.361 1.717 2.043 2.271 2.451 2.598 

2 1 0.587 0.910 1.245 1.582 1.915 2.161 2.352 2.507 

3 1 0.648 1.017 1.404 1.801 2.197 2.501 2.752 2.958 

4 1 0.680 1.088 1.548 2.030 2.492 2.864 3.150 3.365 

5 1 0.676 1.078 1.548 2.051 2.547 2.973 3.326 3.625 

0 2 0.609 1.034 1.502 1.958 2.366 2.662 2.884 3.045 

1 2 0.644 1.131 1.623 2.094 2.519 2.834 3.076 3.260 

2 2 0.615 1.039 1.474 1.902 2.303 2.604 2.828 2.995 

3 2 0.672 1.123 1.593 2.064 2.513 2.850 3.113 3.312 

4 2 0.706 1.193 1.725 2.266 2.762 3.148 3.428 3.627 

5 2 0.695 1.160 1.676 2.208 2.708 3.115 3.431 3.684 

DVAR 0.591 0.936 1.303 1.648 1.952 2.155 2.311 2.433 

VAR(1) 0.620 1.035 1.483 1.969 2.443 2.854 3.189 3.468 

VAR(2) 0.720 1.229 1.797 2.380 2.933 3.391 3.763 4.073 

Notes: Sequential out-of-sample forecasts from 1991Q1 to 2004Q2, estimation period 

1958Q1 to 1990Q4. # indicates the number of point forecasts available to 

compute the RMSFE. r and r* are the cointegration ranks of the models of 

Canada and US in the VECX*(r, r*), respectively. DVAR is equivalent to 

VECX*(0, 0). 
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Table  3: RMSFE of Canadian short term interest rate in exactly-identified 

VECX*(r,r*) models of Canada and US 

  Forecast Horizon 

  h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 

 # 54 53 52 51 50 49 48 47 

r r*         

1 0 0.182 0.287 0.350 0.431 0.491 0.540 0.583 0.598 

2 0 0.180 0.282 0.338 0.414 0.476 0.528 0.574 0.591 

3 0 0.186 0.294 0.356 0.437 0.507 0.566 0.622 0.647 

4 0 0.191 0.304 0.366 0.444 0.508 0.561 0.612 0.639 

5 0 0.193 0.310 0.375 0.454 0.518 0.574 0.625 0.652 

0 1 0.177 0.269 0.322 0.404 0.466 0.514 0.559 0.568 

1 1 0.183 0.285 0.345 0.424 0.483 0.530 0.573 0.587 

2 1 0.181 0.280 0.333 0.406 0.467 0.516 0.562 0.579 

3 1 0.186 0.293 0.352 0.432 0.500 0.557 0.612 0.638 

4 1 0.191 0.303 0.366 0.445 0.510 0.563 0.614 0.641 

5 1 0.192 0.308 0.375 0.454 0.520 0.576 0.628 0.656 

0 2 0.177 0.268 0.321 0.404 0.467 0.517 0.564 0.573 

1 2 0.183 0.283 0.340 0.418 0.478 0.526 0.571 0.585 

2 2 0.181 0.279 0.329 0.403 0.465 0.518 0.567 0.585 

3 2 0.186 0.289 0.343 0.420 0.487 0.545 0.600 0.624 

4 2 0.190 0.297 0.348 0.418 0.477 0.528 0.579 0.605 

5 2 0.192 0.301 0.354 0.424 0.484 0.539 0.591 0.617 

DVAR 0.174 0.270 0.327 0.411 0.473 0.524 0.569 0.578 

VAR(1) 0.188 0.290 0.358 0.430 0.481 0.522 0.55 0.552 

VAR(2) 0.191 0.304 0.363 0.435 0.496 0.549 0.597 0.615 

Notes: Sequential out-of-sample forecasts from 1991Q1 to 2004Q2, estimation period 

1958Q1 to 1990Q4. # indicates the number of point forecasts available to 

compute the RMSFE. r and r* are the cointegration ranks of the models of Canada 

and US in the VECX*(r, r*), respectively. DVAR is equivalent to VECX*(0, 0). 
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Table  4: RMSFE of Canadian long term interest rate in exactly-identified 

VECX*(r,r*) models of Canada and US 

  Forecast Horizon 

  h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 

 # 54 53 52 51 50 49 48 47 

r r*         

1 0 0.104 0.163 0.203 0.247 0.276 0.300 0.334 0.356 

2 0 0.103 0.162 0.201 0.245 0.274 0.298 0.332 0.354 

3 0 0.104 0.165 0.206 0.250 0.280 0.304 0.338 0.360 

4 0 0.107 0.174 0.220 0.266 0.295 0.319 0.352 0.375 

5 0 0.108 0.177 0.225 0.271 0.303 0.328 0.363 0.387 

0 1 0.098 0.146 0.183 0.231 0.263 0.287 0.328 0.352 

1 1 0.104 0.166 0.208 0.253 0.284 0.312 0.351 0.377 

2 1 0.104 0.164 0.206 0.251 0.282 0.309 0.347 0.373 

3 1 0.105 0.169 0.213 0.258 0.290 0.318 0.356 0.382 

4 1 0.108 0.179 0.228 0.275 0.307 0.334 0.372 0.399 

5 1 0.109 0.181 0.231 0.280 0.313 0.343 0.381 0.409 

0 2 0.100 0.151 0.190 0.240 0.273 0.302 0.344 0.372 

1 2 0.107 0.173 0.218 0.265 0.299 0.330 0.371 0.401 

2 2 0.108 0.173 0.219 0.267 0.302 0.335 0.377 0.407 

3 2 0.110 0.179 0.227 0.275 0.309 0.341 0.381 0.411 

4 2 0.114 0.192 0.247 0.298 0.333 0.364 0.403 0.432 

5 2 0.115 0.195 0.252 0.305 0.342 0.375 0.415 0.445 

DVAR 0.099 0.146 0.180 0.227 0.255 0.275 0.311 0.331 

VAR(1) 0.109 0.170 0.219 0.265 0.292 0.313 0.335 0.347 

VAR(2) 0.113 0.192 0.248 0.299 0.333 0.358 0.391 0.412 

Notes: Sequential out-of-sample forecasts from 1991Q1 to 2004Q2, estimation period 

1958Q1 to 1990Q4. # indicates the number of point forecasts available to compute 

the RMSFE. r and r* are the cointegration ranks of the models of Canada and US in 

the VECX*(r, r*), respectively. DVAR is equivalent to VECX*(0, 0). 
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Table  5: Models with the best forecasting performance 

Forecast 

Horizon h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 

# 54 53 52 51 50 49 48 47 

Inflation        

VECX* 2,2 

5,2 5,1 5,1 5,2 5,2 5,2 5,2 5,2 

RMSFE 0.520 0.535 0.560 0.576 0.536 0.488 0.506 0.506 

 

VAR(1) VAR(1) VAR(1) VAR(1) 

VAR(1) 

VAR(2) VAR(2) VAR(2) VAR(2) 

RMSFE 0.517 0.514 0.538 0.568 0.543 0.501 0.518 0.516 

Ratio 1.006 1.041 1.041 1.014 0.987 0.974 0.977 0.981 

Output         

VECX* 0,1 2,1 2,1 2,1 2,1 0,1 0,1 0,1 

RMSFE 0.581 0.910 1.245 1.582 1.915 2.152 2.314 2.441 

 DVAR DVAR DVAR DVAR DVAR DVAR DVAR DVAR 

RMSFE 0.591 0.936 1.303 1.648 1.952 2.155 2.311 2.433 

Ratio 0.983 0.972 0.955 0.960 0.981 0.999 1.001 1.003 

Short term interest rate      

VECX* 0,1 

0,2 0,2 0,2 2,2 2,2 0,1 0,1 0,1 

RMSFE 0.177 0.268 0.321 0.403 0.465 0.514 0.559 0.568 

 DVAR DVAR DVAR DVAR DVAR VAR(1) VAR(1) VAR(1) 

RMSFE 0.174 0.270 0.327 0.411 0.473 0.522 0.550 0.552 

Ratio 1.017 0.993 0.982 0.981 0.983 0.985 1.016 1.029 

Long term interest rate      

VECX* 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 

RMSFE 0.098 0.146 0.183 0.231 0.263 0.287 0.328 0.352 

 DVAR DVAR DVAR DVAR DVAR DVAR DVAR DVAR 

RMSFE 0.099 0.146 0.180 0.227 0.255 0.275 0.311 0.331 

Ratio 0.990 1.000 1.017 1.018 1.031 1.044 1.055 1.063 

Notes: Sequential out-of-sample forecasts from 1991Q1 to 2004Q2, estimation period 1958Q1 

to 1990Q4. # indicates the number of point forecasts available to compute the RMSFE. 

For each variable, the model with the best forecasting performance among the VECX* 

models and also the best model out of DVAR, VAR(1) and VAR(2) models, with their 

RMSFEs are depicted. ‗Ratio‘ corresponds to the ratio of the RMSFE of the best 

VECX* model to the RMSFE of the best VAR (or DVSR) model. DVAR is equivalent 

to VECX*(0, 0).
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1. As expected, the RMSFEs of all variables monotonically increase, as 

forecast horizon increases (this pattern holds for all exactly-identified 

VECX*(r,r*) models). The RMSFEs of these variables at 8-quarters 

ahead horizon are three to four times larger than the RMSFEs at  

1-quarter ahead horizon. But this is not the case for inflation. The 

RMSFE of inflation peaks at 4-quarters ahead horizon and then it falls 

(this pattern also holds for all exactly-identified VECX*(r,r*) models). 

The RMSFE of inflation barely increases between 1- and 8-quarters 

ahead horizons and it even decreases for VECX*(5,2). 

2. VAR(1) almost always beats VAR(2). It is only outperformed by VAR(2) 

when forecasting inflation at horizons 6-, 7-, and 8-quarters ahead. 

3. DVAR has an inferior performance compared to VAR(1) and VAR(2) 

when forecasting inflation but has a superior one when forecasting the 

other variables (there is an exception: DVAR is outperformed by 

VAR(1) at the horizons of 6-, 7-, and 8-quarters ahead when forecasting 

short term interest rate). 

4. There is not a single VECX* model which performs the best when 

forecasting either across variables or across horizons. 

5. As the cointegration ranks (r, r*) imposed on the models are increased, the 

accuracy of the forecasts of output, short and long term interest rates 

typically decrease [compare VECX*(0,0) and VECX*(0,1) on the one 

hand with VECX*(4,2) and VECX*(5,2) on the other hand]. This result 

is similar to the findings of Lin and Tsay (1996) and contrasts the results 

of Clements and Hendry (1995).
1
 But this pattern does not hold for the 

RMSFE of inflation. 

6. As the forecast horizon gets longer, the VECX* model with the maximum 

number of cointegration ranks performs the best when forecasting 

inflation. On the opposite, the VECX* models with the minimum 

number of ranks do the best when forecasting the other variables [look at 

VECX*(0,1), and also note that at longer horizons DVAR, which 

corresponds to VECX*(0,0), performs even better than VECX*(0,1)]. 

 

1  Brandner and Kunst (1990) also find a similar result. In fact, because of the costs of 

imposing too much cointegration, they recommend the use of VAR in differences. 
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7. In Table 4, ‗Ratio‘ corresponds to the ratio of the RMSFE of the best 

VECX* model to the RMSFE of the best VAR (or DVAR) model. As 

this measure shows, there is no significant difference between the 

performance of the best VECX* and best VAR (or DVAR) models, and 

the RMSFEs of these models are almost the same. Overall, we can 

conclude that a VAR model for forecasting inflation and a DVAR model 

for forecasting the rest of the variables work as well as the best VECX* 

model (and  even better). 

5   Conclusion 

In this paper, we provided a comprehensive review over the subject of 

‗cointegration and forecasting‘. We also examined the effects of cointegration 

rank restrictions on forecasting performance of VAR models through 

conducting an empirical exercise in the framework of a new two-country 

Canada-US model. The results showed that as the cointegration ranks (r,r*) 

imposed on the models are increased, the accuracy of the forecasts (except for 

inflation) typically decrease. We also found that a VAR/DVAR model forecasts 

as well as the best cointegrated VAR model (and  even better). Therefore, it 

seems that using cointegration techniques does not pay a dividend. 
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Appendix 

Definitions and Sources of Variables 

The data set contains quarterly observations on the US and Canada, from 

1958Q1 to 2004Q2. The Canadian variables included are (log) real per capita 

output,     (log) price level,      the nominal quarterly short term interest rate, 

  
   the nominal quarterly long term interest rate,   

   and (log) exchange rate,     

Specifically 

     (
    

    

)                        
        (  (

  
 

   
))  

  
        (  (

  
 

   
))  

where      is real gross domestic product volume index (seasonally adjusted 

and indexed at 100 in 2000),    is the consumer price index (seasonally adjusted 

and indexed at 100 in 2000),   
  is the treasury bill rate (percent per annum),   

  

is the 10 years bond rate (percent per annum), and    is the Canadian currency 

per US dollar (indexed at 100 in 2000). The US variables,   
    

    
     

   are 

constructed using the same method. 

     is constructed as a quarterly series through linear interpolation of the 

annual series and then converted into an index number (indexed at 1 in 2000). 

The oil price variable,   
 , is constructed as   

             where       is 

the average price of crude oil in terms of US dollar per barrel (indexed at 100  

in 2000). 

The data were obtained from the International Financial Statistics, IMF. 

GDP and CPI series are seasonally adjusted using the X12-ARIMA method.
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Abstract 

There is no evidence that previous studies, available to Iran’s inflation 

literature, have used spectral methodology to analyze a possible relationship 

between inflation and its main determinants within a specific period. 

Accordingly, the present study investigates the effects of money growth, real 

output growth, output gap and interest rate changes on inflation at low and 

high frequencies by using seasonal data, Engle' s spectral estimator and Newey-

West corrected standard errors over 1974-2006. The results indicate that 

money growth, output growth and output gap are significant determinants 

affecting inflation at low frequencies. In addition, at high frequencies, except 

for money growth, output growth, output gap and interest rate changes have 

significant and expected effects on inflation in Iran. 
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1. Introduction 

Inflation in the economy of Iran is one of the chronic phenomena that research 

to explore its main reasons is still required through using specific methods. Due 

to the fact that determinants of inflation in the low and high frequencies 

are different, an analysis of spectral method seems to be useful, 

since such analyses are powerful tools to study cyclical developments 

and lagged relationship between variables, especially inflation and the 

relevant determinants.  

Hanan (1963) in the mid-1960s used an application of the spectral analysis 

for macroeconomic time series data. The initial work focused on the problem of 

seasonal adjustment methods and economic data structure. Methods introduced 

by Hanan are appropriate for estimating coefficients in a multivariate linear 

system of equations, which have two main advantages: First, they express the 

behavior of the nonparametric regression errors, and second it is not necessary 

to assume stationarity for errors. 

Furthermore, these methods make an opportunity to consider the regression 

on the frequency and the spectral analysis is recognized as a consistent 

regression. Engle (1974) and Robinson (1973) extended the spectral analysis 

and even used them in the non-linear models. 

The aim of this study is to conduct a spectral analysis on the relationship 

between money growth and inflation, productivity growth and output gap in low 

and high frequencies in Iran. Additionally, we analyze the relationship between 

inflation and output gap in the high frequencies. Then, the spectral analysis 

assists us to test the following hypotheses: 

a) At low frequencies, there is a direct relationship between inflation and 

money growth and an indirect relationship between inflation and output growth.  

b) At high frequencies, there is a direct relationship between inflation, 

output gap and interest rate.  

This study is set in six sections. Section 2 will review such studies which 

have dealt with the spectral analysis on inflation rate. The third section 

introduces the empirical model of inflation in Iran. The fourth section analyzes 

variable trends in inflation model and considers their stationary frequency 
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domain. The empirical results of the inflation model are analyzed in Section 5, 

and the last section concludes the remarks.

2. Literature Review  

Gerlach (2003) studied the effects of monetary growth, output growth and 

production gap on inflation for the European region at low and high frequencies 

by using spectral analysis during 1998- 2001. He introduced initially two-pillar 

Phillips curve and concluded that: 

- Standard Phillips curve is not allowed to consider any difference between 

high frequencies while production gap changes in low frequencies. 

- Output gap has been linked strongly with high frequency inflation 

movements. 

- The low-frequency component of inflation has a close association with the 

low-frequency component of monetary growth and real income growth.  

- The intercept of the Phillips curve depends on components of low inflation 

or money growth and output growth. These findings support two-pillar 

Phillips curve of inflation.

Huge and Dewald (2004) studied the interaction between money supply, 

M2, real and nominal income and inflation in various frequencies. They used the 

Christiano and Fitzgerald filtering method to extract the cycles that were stable 

from two to eight years (business cycle) and from eight to forty years (long-

term cycles), and then they used annual data for eleven major industrial 

countries (Canada, Denmark, France, Italy, Japan, Netherlands, Norway, 

Sweden, Switzerland, England and the US) during 122 years (1880-2001). They 

entered two countries, Belgium and Germany, in their analysis after World War 

П (1946-2001).  

The purpose of their study has been to verify how changes in money growth 

can be related to nominal changes in real output and inflation in those countries. 

Huge and Dewald (2004) found that a business cycle frequency, the nominal 

and real GDP growth and inflation did not show a clear pattern for money 

growth in those countries. At low frequency, long-term effects were quite 

different on the frequency bands for eight years to forty years. There was also 
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no clear pattern for supporting a relationship between money growth and real 

GDP growth. They concluded that money played an important role in inflation 

of these countries. Bruggeman, et al. (2005) also investigated the role of money 

growth and output gap in inflation. They used seasonal data in selected 

European countries during 1986-2003, indicating that at low frequencies, the 

current inflation had a direct and significant relationship with inflation, output 

gap money growth with a three-year interruption, money growth with three 

years and seven year lags but had a negative relationship with an output gap 

with six year lag. Kristen (2005) estimated the bipolar Phillips curve in the 

frequency domain for Switzerland, while his results indicated that inflation 

expectations were important factor in the country, and smoothing parameter was 

highly significant in the M1 model but not significant in the M2 model. 

Benati (2005) analyzed the relationship between inflation and growth rates 

of broad and narrow money in England for different frequencies. During 1871-

2003, England had several monetary systems as the gold standard in two 

different periods, Bretton-Woods regime and the Pound. He examined the 

relationship between inflation rates and monetary base M3 and M4 in each of 

these systems, separately. Benati (2005) used spectral analysis and concluded 

that components of inflation are related systematically and positively to money 

growth during a period of thirty years (low frequency) in the entire systems.  

Assenmacher and Gerlach (2005) have analyzed spectrally inflation in 

Europe, considering long-term fluctuations during a period of more than four 

years as well as short-term fluctuations during a period of less than four years. 

They imposed assumptions on the money growth to estimate the regression by 

applying a Pillips's spectral estimator. The results showed that, at low 

frequencies, money growth led to the same changes in inflation, but at high 

frequencies, there was no effect on inflation. In addition, the effect of real 

production growth on inflation was not significant, while a gap in output 

affected directly inflation rate within a high frequency. Assenmacher and 

Gerlach (2005) analyzed the determinants of inflation in which money growth 

and inflation affect inflation in different frequencies. They concluded that 

interest rate was not significant at low frequencies, but production gap had a 

direct and significant impact on inflation. In high frequencies, changes in 
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interest rates and money growth were not significant and output gap was 

statistically significant only when the frequencies were defined as periods of 

less than four years.  

In another study, Assenmacher and Gerlach (2006) clarified the 

determinants of inflation in Japan during the period (1970-2005) by using 

spectral analysis through estimating their model by the Engle‘s spectral 

estimator. The results showed that money growth, output growth and output gap 

had different effects on inflation at low frequencies. More specifically, money 

growth and output growth had no significant effect on inflation at high 

frequencies. However, output gap affected inflation significantly and positively 

within such frequencies, while, at low frequencies, money growth influenced 

inflation indirectly.  

3. The Model Specification 

According to Jordan (2001), determinants of inflation should change within 

different frequencies. In this way, a monetary analysis raises movements in low 

frequencies or changes in inflation in local steady-state and real indices. Such 

analysis also provides prediction on temporary frequencies in steady-state. To 

formulate the approach, inflation is classified into low frequencies (LF) and 

high frequency (HF) (Assenmacher and Gerlach, 2006): 

HF

t

LF

tt            (1)

where   ,   
   and   

   denotes current inflation, low frequency inflation and 

high frequency inflation, respectively. Gerlach (2003) assumes that high 

frequency movements in inflation depend on the output gap (gt), while 

movements in output gap depend on cost pressures arising from labor costs, 

exchange rate changes and value added tax. Such variables are considered as a 

lag of their values:

HF

t1tg

HF

t g                (2)

where      denotes the lagged output gap at one period. 
HF

t stands for the 

error term in high frequency. Low frequency inflation changes can be expressed 
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under the quantity theory of money, as follows:

 

LF

t

LF

t

LF

t

LF

t




            (3)
 

where 
 
shows money growth rate, t is real production rate and

LF

t stands for 

the growth rate of money velocity. It is obvious that Equation (3) is an identity 

that can be used to define the money velocity. Assume that a change in money 

velocity depends on a change in short-term interest rate (pt):






LF.

t

LF

t

'LF

t
     (4)

Where 
LF

t , 
LF

t  and
LF.v

t  indicate money velocity, interest rate and error 

term in low frequencies. Replacing Equation (4) into Equation (3) and using 

   , the following equation is obtained: 
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According to Equations (1), (2) and (5) and using
F.L.v

trt   Equation (6) 

is obtained as follows: 

  t1tg
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           (6)

To estimate Equation (6), we should convert variables to the frequency 

domain by using Fourier transformation. Finally, the following model would be 

estimated by Engle and (Newey-West) approaches for Inflation in Iran:
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     (7)

In this equation, the uppercase i counts for low and high frequencies. 
i

1t

i

t

i

t g,,   and
i

tp denotes real money growth, real GDP growth and interest 

rate changes and the one period lagged value of output gap, respectively. 
i

t

shows the error term in frequency i at time t. It is expected that real money 

growth, real GDP growth and output gap affect inflation at low frequencies 

while it is affected by output gap and interest rate changes at high frequencies.  

4. Analyzing Trends of Inflation Determinants 

In this study, quarterly data have been used for the period 1974-2006. Except 

for interest rate, all variables are applied in log values. In addition, the weighted 

average rate of short-term bank deposits is as the annual short-term interest rate 
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that has been used by this research. Figure (1) shows the trends of the variables 

used in the inflation model. 

Figure 1: Trends of the model variables 

Inflation 
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Money Growth 
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Interest Rate Changes 

 
Panel (e) 

 

Panels (a), (b) and (c) depict changes in inflation, real production growth 

and money growth during the period 1974-2006. Inflation and money growth 

show a co-movement relation during the period, indicating a direct relationship 

between continued changes in prices and money balances. However, the real 

GDP growth has shown a different movement during the period.  

Following Assenmacher and Gerlach (2006), the trend for output gap has 

been measured by two methods of HP and spectral filtering, while data obtained 

from such filtering have close trends during the period. Fluctuations in both 

trends of output gap have been modified smoothly within the second half of the 

period. Totally, output trends have been seen at the low frequencies. However, 

panel indicates changes in interest rate at the high frequencies. This reveals the 

fact that both inflation and interest rates have a synchronized relationship.   

5. Empirical Result

In the frequency domain, using the estimated coefficient depends on the 

stationarity of variables (Phillips 1991 and Assenmacher and Gerlach 2005 and 

2006). To test unit root of the model variables, we use three relevant methods: 

Augmented Dickey Fuller (ADF), Phillip- Peron (PP) and KPSS [presented by 

Kwiatkowski et al. (1992)]. For the first two tests (ADF and PP), the null 
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hypothesis stands for the non-stationary variables, but it is otherwise to the 

KPSS test. Table (1) summarizes the unit root results for the variables, which 

are mostly stationary based on the number of lags found by the AIC. According 

to the results, the variables are significantly stationary at the ordinary level
1
. 

Table 1: Unit root tests for the model variables

Variable ADF   PP KPSS AIC lag 

Inflation -6.58 -6.89 0.28     5 

Money Growth -8.97 -8.97 0.34     3 

Production 

Growth 
-3.66 -3.66 0.54     4 

Production Gap -6.44 -6.44 0.05     6 

Interest Rate 

Changes 
-5.87 -5.87 0.08     4 

   Source: Authors' 

Note: Last column shows numbers of lags in the test that is compiled by the AIC.  

 

Engel (1974) showed that if   xy  is a non-spurious regression in a 

time domain, instead it can be transformed into the frequency domain used for 

the dependent and independent variables. If x~  and y~ show converted variables 

in the frequency domain, regression equation would be
  ~~~  xy . Estimator

̂ is thus calculated as bellow: 

8                
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where the estimator ̂ is called Engle estimator, T is the size of the sample and 

  , indicates the frequency. )(f̂   is a periodgram of x  in )(

frequency and )(f̂ **  is a vector of cross periodograms. Crucial benefit of 

converting regression to the frequency domain is to test a hypothesis that not 

only allows all the frequencies but some frequencies can also be tested. 

If the idempotent matrix AT × T is pre-multiplied by regression equation  

(  ~x~y~  ), we will obtain the following  

 ~x~y~                         (9) 

 

1- The results have been obtained by RATS 7.1 
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where the relevant variance is also defined as  

* )~)(~(  
2


               (10)

 

Sign * can be expressed as additional matrix. In other words, Equation (8) is 

estimated for a subset of frequencies, consequently, 
~

 is a consistent estimator 

but it is not efficient because it does not use all of the available information. In 

contrast, the model is only used in certain frequency because using all 

frequencies might obscure the relationship between the variables. Engel showes 

that F test can be used for equality of parameters in the desired frequency 

(Assenmacher and Gerlach, 2006 and 2010). 

To estimate the Iran‘s inflation model, two-year threshold is considered for 

low and high frequencies. The selection of this threshold is arbitrary and logic, 

otherwise it affects the results. Seriously the rotation movements of more than 

two years are considered as a low frequency band and frequency of cycles in 

less than two years is considered as a high frequency band. The variables used 

to estimate the limited Fourier approach and Engle estimator (1974) are 

transferred to the frequency domain, and then they are classified into low and 

high frequencies.  

Based on theoretical principles and methods of estimating the proposed 

model, however, relevant hypotheses are tested, raising the fact that why there 

is a direct relationship between inflation and money growth in low frequencies 

and why there is a reverse relationship between inflation and output growth in 

Iran. In addition, if there is a direct relationship between inflation, production 

gap and interest rate change within high frequency. The first hypothesis is that 

at low frequencies, inflation has a direct relationship with money growth and 

has a reverse relationship with production growth in Iran. To test this 

hypothesis, we estimate the inflation model specified in Equation (7) at low 

frequencies (frequencies less than two years) by using a spectral estimator and 

by applying WinRATS. As shown in Table (2), except for interest rates, all 

coefficients of variables are statistically significant.  
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Table 2: Estimation results for Equation (7) during 1974 to 2006: 

A frequency band regression in low frequencies

Probability Statistic t Coefficient
Coefficient of 

variables

Independent 

variables

0.889-0.140-0.00046̂ 0
 Constant 

0.0008.960.33 ˆ  
LF

t

 

0.014-2.624-0.31 ˆ  
LF

t

 

0.6040.5240.033 ˆ  
LF

t

 

0.0342.2280.019 g
 g

LF

1t

 

df = 27               DW =2.05R
2 0.75

   Source: Authors 

 

Coefficient of Money growth (0.33) is statistically significant. Because the 

model is estimated in logarithm, at low frequencies results indicate that the one 

percentage change in money growth causes 0.33 percent increase in inflation.  

The lagged output gap coefficient with ( ĝ ) is statistically significant and 

equals 0.19, which implies at the low frequencies, one percentage change in 

output gap causes a positive change in inflation rate. The output growth 

coefficient ( ̂ ) is significant with the value of 0.33 in low frequencies that can 

be expressed as an indirect percentage change in output growth. Hence, not only 

at low frequencies money growth and output growth but also output gap 

 affects inflation. 

The second hypothesis is that at the high frequency, inflation has direct 

relationship with output gap and interest rates in Iran. To examine this 

hypothesis, the inflation model shown in (7) is estimated by using spectral 

regression which has been reported in Table 3. 
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Table 3: Estimation results for Equation (7) during 1974 to 2006: 

A frequency band regression in high frequencies 

Source: Authors' 

 

As shown by this table, all coefficients, except for money growth, have 

theoretically expected signs. The coefficient of money growth is not significant, 

which shows money growth has no effect on inflation rate at high frequency in 

Iran. However, this result contradicts Assenmacher and Gerlach (2005, 2010), 

who have indicated that money growth has negative and significant effect on 

inflation at high-frequency. Output growth coefficient is negative and 

significant indicating that output has negative effect on inflation rate in high 

frequencies, as expected.  

Empirical results show that the coefficient of interest rate is strongly 

significant and positive which is consistent with the literature. Assenmacher and 

Gerlach (2010), for instance, show that interest rate has significant and positive 

relationship with inflation at high frequencies in Swiss. This conclusion is based 

on Friedman's demand approach in which an increase in interest rate in the 

short-term leads cash flow to increase and hence inflation increases. On other 

hand, output gap coefficient is positive and strongly significant, indicating that 

the effect of this variable on inflation is positive at high frequencies. Since the 

log form of the model has been estimated, one percent change in interest rates 

Probability statistic Coefficient
Coefficient of 

variables

Independent 

variables

0.0382.1020.001̂ 0
 Constant 

0.3480.9430.053 ˆ 
LF

t
 

0.000-16.139-.355 ˆ 
LF

t
 

0.00013.6990.3690
 ˆ 

LF

t

 
0.0242.2850.142 g

 g
LF

1t
 

           df =93DW =1.9         R
2 =0.75
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and one percent change in output gap cause positive change in inflation of 0.39 

and 0.14, respectively, at high frequencies. One percent change in output 

growth cause -0.35 percent change in inflation. Overall, it can be concluded that 

increases in output gap and interest rate and a fall in real output growth cause 

inflation in Iran. Clearly, fluctuations in such factors show that inflation is a 

chronic phenomenon in Iran. 

Due to the results obtained, the determinants of inflation are different at low 

and high frequencies. Figures (2) and (3) show how money growth and output 

growth affect inflation in the low and high frequencies. Diagram (a) in Figure 

(2) sketches the relationship between inflation and money growth at low 

frequencies, while Diagram (b) show their Scatter plots at high frequency.  

Clearly, at low frequencies money growth has a positive correlation with 

inflation, but it has no effect on inflation at high frequency because distributed 

values of inflation and money growth are almost identical in all four regions. 

Based on Diagram (c) in Figure (3), production growth has a reverse correlation 

with inflation rate in low frequencies. Additionally, in high frequencies, it has 

negative effect on inflation, because it is more scattered in the second and 

fourth regions. 

Figure 2: Relationship between money growth and inflation rate in 

low and high frequencies 
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(b) 

Source: Authours 

Figure 3: Relationship between real production growth and inflation 

rate in low and high frequencies 
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(d) 

           Source: Authors‘ 

6. Conclusion 

Empirical findings of this study show that money growth (M1) in low 

frequencies has a significant and positive effect on inflation. It should be noted 

that due to the impact of other factors on inflation, money growth is not the only 

factor which affects inflation. Money growth in the low frequencies justifies 

price changes in the economy of Iran. As a result, inflation in Iran is not only a 

monetary phenomenon. The results show that output growth has a negative and 

significant effect on inflation in low-frequency. In practice, this result revealed 

that there was a significant inverse relationship between output growth and 

inflation. This means that a rise in real GDP growth is considered as a major 

factor in controlling inflation. Iran's economy has been fluctuated in the last 

three decades and economic growth has relatively led to increase of the inflation 

rate. There is also a significant direct relationship between the lagged output 

gap and inflation in which the economy may be inflationary. 

Based on the results obtained, GDP growth has a significant negative effect 

on inflation rate in high frequencies. In such situation, an increase in imports, 

especially raw materials, causes inflation to decrease and production to increase. 

Thus, the conclusion is that there is a significant inverse relationship between 
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output growth and inflation rate. Increasing production growth causes a 

reduction in inflation rate and vice versa. Thus, in the high frequencies, an 

increase in GDP growth plays a major role in decreasing Iran‘s inflation. 

Furthermore, the output gap coefficient has significant positive coefficient in 

high frequencies. Thus there is a significant and direct relationship between the 

output gap and inflation rate, as an indication of expansionary inflation. The 

lagged output gap that implies the structural feature of Iran‘s economy depends 

on several factors such as cost pressures from labor costs, exchange rate 

changes, value added tax, etc. It seems that output gap to be one of the major 

determinants of inflation in the economy of Iran.  

The results have confirmed that an increase in money growth in low 

frequencies is synchronized by inflation. In general, fluctuations in inflation in 

low and high frequencies require effective supervision of the central banks on 

the economy without intervention of governmental administration in different 

markets. In addition, uncontrolled inflation in the country requires structural 

modification of production by removing the production gap. 
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The Impact of Liquidity on Iranian 

Bank Profitability 

Mahshid Shahchera


 

Abstract 

This paper analyzes the impact of liquid asset holdings on bank profitability for 

a sample of Iranian banks. Using the Generalized Method of Moment (GMM), 

this study analyzes the profitability of listed banks using unbalanced panel data 

over the period of 2002-2009. We use the liquidity asset and liquidity asset-

ratio square for estimating liquid asset and profitability relationship. The 

estimated relationship between liquid assets and bank profitability is as 

expected. Coefficients for the liquid assets ratio, its square, business cycle, 

regulation and its product are all statistically significant. As expected, we found 

evidence of a non‐linear relationship between profitability and liquid asset 

holdings. An important finding of this study is that the business cycle 

significantly affects bank profits. The coefficient of business cycle has a positive 

and statistically significant impact on bank profitability in results of the model; 

this suggests that profitability exhibits pro-cyclical behavior. The coefficient of 

regulation is negative and significant. Therefore, if regulators reduce the 

constraints imposed on banks, banks can make profits. 

Keywords: Liquid asset, Profitability, Financial institutions, Business cycle, 

Dynamic panel. 
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1. Introduction 

The emphasis of the determinants of profitability for the banking sector of a 

specific country is underscored by good measure that most countries have a 

bank-based financial system. The empirical literature on determinants of bank 

profitability is broad. However, little is known about the banking system of 

Iran. There are approximately 17 commercial banks in Iran. Among these 

banks, eleven of them are state-owned and six of them are privately owned. All 

of these banks have to follow the principles of Islamic banking whereby usury 

is not allowed.  Profit rates depend on deposits and expected rates of profit on 

facilities set on loans. Some policies have been introduced to change the 

structure of financial market by privatizing Iran‘s banks. The Central Bank of 

Islamic Republic of Iran (CBI) was set up in 1960, and is in charge of 

formulating and implementing fiscal and credit policies.  

In Iran, following to the completion of landmark reforms in the financial 

sector, banking sector has witnessed large changes with the elimination of 

bureaucratic controls, encouragement to foreign private and private investment 

and integrating the Iran's banking systems with the international economy. The 

entry of new foreign banks and private banks constitute a challenge to the 

public sector bank leadership in Iran (Gharoie Ahangar, 2009). 

The Government of Iran guides the Central Bank to use specific monetary 

policies in support of their current affairs and fiscal policy. Thus, the Central 

Bank controls money supply.  

The mix of private and state banking in Iran may be considered as a 

structural problem. At the moment the market share of private banks is 22% of 

the whole market. Their performance and productivity are significantly higher 

than those of the state banks. Nevertheless, they are constantly subject to anti-

competitive interference in their affairs by the government and the Central Bank 

to prevent their fast market share growth. Additionally, state owned banks can 

slash the private-owned banks‘ profitability, since they tend to care less about 

profits (Dehghan Nejad, 2010). 

Besides, they receive a large number of unfair benefits from the Central 

Bank (Naghshineh-Pour, 2009). Based on international standards, Iran does not 

have an adequate number of private banks compared to the number of state-run 
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banks. There are fewer private banks in Iran than that of developed countries 

because of the loss of a competitive state of affairs in the country (Naghshineh 

Pour, 2009). 

Figure1: capital ratio state and private banks      

 

Figure2: liquid asset ratio state and private banks 
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Figure 3: Return on asset and return on Equity in private and 

state banks 
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on asset of private banks means that the private banks are more efficient in 

using its assets. 

Higher capital adequacy requirements for banking sector have resulted in 

better quality balance sheets. The capital ratio in Iran banking system is shown 

in figure (1). Capital ratio in private banks was more than the capital ratio in 

state banks but capital ratio in private banks decreased after 2006. This can be 

explained by the fact that public banks are larger and that their size increased 

after the mergers with development banks. Moreover, they are often supported 

by the authorities. Figure (1) shows that the average capital ratio of private 

banks in Iran was 24 percent (in the beginning of activity) which decline to 9 

percent in 2008. The average capital ratio of state banks was 13 percent during 

(2001-2009). 

The objective of this paper is to examine the non- linear relationship 

between liquid asset and banking profitability. We adopt the panel data to 

determine the impact of liquid asset on profitability. Meanwhile, when studying 

the relationship between profitability and liquid asset, the impact of regulation 

and business cycle will be investigated.  

The research uses Dynamic panel data approach and is organized as 

follows: Section 3 focuses on the empirical literature. Section 4 deals with data 

and methodology while section 5 discusses the empirical results. Lastly, the 

conclusion will be given in section 6.  

2. Bank Liquidity and its Measuring  

Bank for International Settlements (BIS, 2008) defines liquidity as the ability of 

bank to fund increases in assets and meet obligations as they come due, without 

incurring unacceptable losses. Liquidity risk can rise on both sides of the 

balance sheet, if either the liquidity generated from selling or the liquidity 

available from various funding sources is insufficient to meet obligations as 

they fall due. In most cases a triggering event such as the crystallization of the 

market, credit or operational losses in the bank, damages the bank´s reputation 

or market-wide liquidity stress, meets already existing vulnerability in a bank´s 

balance sheet and causes an adverse liquidity outcome (Matz and Neu, 2007).  
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Liquidity risk includes two types of risk as Funding liquidity risk and 

market liquidity risk. Funding liquidity risk is the risk that the bank will not be 

able to meet efficiently both expected and unexpected current and future cash 

flows and collateral needs without affecting either daily operations or the 

financial conditions. Market liquidity risk is the risk that a bank cannot easily

face a position at the market price. Market liquidity risk and funding liquidity

risk tend to reinforce each other: disruptions can easily spread from funding

liquidity to market liquidity or vice versa (Baranyai, 2008).  

BIS (2008) recommends  banks to identify alternative sources of funding 

that strengthen their capacity to withstand a variety of severe yet plausible 

institution specific and market-wide liquidity shocks. Depending on the nature, 

severity and duration of the liquidity shock, potential sources of funding include

the deposit growth; the lengthening of maturities of liabilities; new issues of 

short- and long-term debt instruments; intra-group fund transfers, new capital 

issues, the sale of subsidiaries or lines of business; asset securitization; the sale 

of highly liquid assets; drawing-down committed facilities and borrowing from 

the central bank´s marginal lending facilities. Bank management should

regularly review and test its fund-raising options to evaluate their effectiveness 

at providing liquidity.  

Liquidity risk can be measured by two main methods: liquidity gap and 

liquidity ratios. The liquidity gap is the difference between assets and liabilities 

at both present and future dates. At any date, a positive gap between assets and 

liabilities is equivalent to a deficit (Bessis, 2009). Liquidity ratios are various 

balance sheet ratios that should identify main liquidity trends. These ratios 

reflect the point that bank should be sure that appropriate, low-cost funding is 

available in a short time. This might include holding a portfolio of assets which 

can be easily sold (cash reserves, minimum required reserves or government 

securities), holding significant volumes of stable liabilities (especially deposits 

from retail depositors) or maintaining credit lines with other financial 

institutions. The measure of liquidity risk is liquid asset ratio which is the share 

of liquid assets on total assets. This ratio should give us information about the 

liquidity shock absorption capacity of a bank. As a general rule, the higher the 

ratio, the higher the capacity to absorb liquidity shock, given that market 
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liquidity is the same for all banks in the sample. Nevertheless, high value of this 

ratio may be also interpreted as inefficiency. Keeping liquid assets lowers 

income and increases opportunity costs for the bank liquid assets. Therefore, it 

is necessary to optimize the relation between liquidity and profitability. Moore 

(2010) indicates that the liquid asset ratio has also its short-comings: it ignores

 the flow of funds from repayments, increases liabilities and the demand for 

bank funds. The share of liquid assets on deposits and short term borrowing  – 

this ratio is more focused on the bank‘s sensitivity to selected types of funding 

deposits of households, enterprises, banks and other financial institutions and 

funds from debt securities issued by the bank; it  should therefore capture the 

bank‘s vulnerability related to these funding sources. The higher is the value of 

the ratio, the higher is the capacity to absorb liquidity shock. 

3. Literature and Empirical Framework 

The determinants of bank profitability have been broadly studied with the 

surveys being usually divided into two main categories. The first studies 

focused on a specific country (e.g. Berger et al., 1987; Berger, 1995b; Barajas et 

al., 1999; Naceur and Goaied, 2001; Naceur, 2003; Athanasoglou et al., 2005; 

Aburime, 2008a; and Aburime, 2008b). Second studies surveyed factors in 

different countries (e.g. Haslem, 1968; Short, 1979; Bourke, 1989; Molyneux 

and Thornton, 1992; Demirgüç- Kunt and Huizinga, 1999; Bashir, 2000; 

Demirgüç-Kunt and Huizinga, 2001; and Abreu and Mendes, 2002). 

The determinants of banks‘ profitability are usually divided into internal and 

external factors. Internal factors focus on bank-specific and external factors 

consider both macroeconomic and industry characteristics. Demirguc-Kunt and 

Maksimovic (1998) and Akhavein et al. (1997) have found positive relationship 

between size and profitability. Havrylchyk et al. (2006) find a positive 

relationship between capital and profits of banks. Molyneux and Thornton 

(1992) find a positive relationship between efficiency and profitability. Efficient 

bank should have higher profit since it is able to capitalize on its net interest 

income. Finally, Miller and Noulas (1997) show a negative relationship 

between credit risk and profitability. 
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A liquid asset requirement, or ratio, show the requirement of commercial 

banks to maintain a predetermined percentage of total deposits and certain other 

liabilities in the form of liquid assets. In a number of countries this requirement 

is calculated as a percentage of short-term liabilities.  

Industrial countries have almost eliminated the use of a binding liquid asset 

requirement for monetary and prudential purposes. In developing countries their 

use mainly reflects a mixture of monetary and prudential purposes. Recently, 

this requirement has been used in the context of currency board arrangements as 

a prudential instrument to help banks meet their systemic liquidity needs, given 

the limitations such arrangements set on the central bank's ability to act as a 

lender of the last resort. However, the reform with a view to improve banks' 

liquidity management is necessary. Reform has included lowering liquid asset 

ratios to the minimum level necessary to manage cash flows and facilitate 

interbank settlements, allowing for averaging of liquid asset balances and 

including among the list of eligible assets those that can be realized in a 

relatively short time without significant loss of principal (Bordeleau and 

Graham, 2010). 

While a very limited number of studies appear to include liquidity as an 

explanatory variable for bank profitability, this relationship is not the focus of 

those papers and the empirical results are mixed. For example, Bourke (1989) 

finds some evidence of a positive relationship between liquid assets and bank 

profitability for 90 banks in Europe, North America and Australia from 1972 to 

1981, while Molyneux and Thornton (1992) and Goddard, et al. (2004) find 

mixed evidence of a negative relationship between the two variables for 

European banks in the late 1980s and mid‐1990s, respectively. Liquid assets are 

generally included as a control variable in these studies with very limited 

discussion around the estimated parameter. 

Therefore, this survey uses macroeconomic factors such as business cycle 

and trend as control variables in our profit equation. This paper focuses on the 

liquidity index on Iran banking system and uses the square of liquidity index 

because we expect a nonlinear relationship between profitability and 

liquid asset ratio. The negative coefficient on the model indicates that 

profitability is maximized.   
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4. Data and Empirical Estimation 

Financial data for the banks of Iran were obtained from the Bankscope Database 

of Bureau Van Dijk‘s company, macroeconomic information from the Central 

bank of Iran database. This model is estimated with an unbalanced panel data 

for 17 commercial banks (private and own state banks). The time period 2000-

2009 was partly chosen by data availability. Descriptive statistics for the 

variables are displayed in table 1. The average of liquid asset in the sample is 

around 40 percent. The mean return on equity was 21.19 during the sample 

period. The share of deposit in total asset is 62.8 percent.  

Table 1: Summary Statistic (billion Rials) 

Variable Mean Std. Deviation 

Return on equity (ROE) 21.19 16.13 

Liquid asset 39.7 23.87 

Business cycle (BC) 2548.8 30189.1 

Herfindal 0.0084 0.0166 

Regulation 5.4 0.87 

Capital ratio 14.96 18.26 

Loan asset ratio 58.49 13.4 

Deposit ratio 62.67 21.75 

 

Table 2 displays the correlation matrix of the variable used in the 

regression. Business cycle, loan-asset ratio, Herfindal index, deposit ratio and 

Regulation are positively correlated with return on equity. Capital ratio and 

liquid asset ratio is negatively correlated with profitability. 
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If the ―expected bankruptcy cost hypothesis‖ is in fact correct, then holdings 

of liquid assets should exhibit a positive relationship with bank profits. At the 

same time, holding liquid assets imposes an opportunity cost on the bank given 

their low return relative to other assets, thereby having a negative effect on 

profitability. Thus, overall, we expect liquid assets to exhibit a non‐linear 

relationship to bank profitability in which increasing liquid assets would 

improve a bank‘s profitability through the ―expected bankruptcy cost 

hypothesis‖, as long as the marginal benefit of holding additional liquid assets 

outweighs the opportunity cost of their relative low return. Concurrently, the 

impact of liquid assets on profitability can be affected by other factors such as 

the bank‘s business model, or exogenous economic conditions. 

The general model to be estimated is of the following linear form:  

 

Πi,t= α0+ α1. Πi,t-1+ α2.Xi,t + α3.Mi,t+ i,t        (1) 

 

where Πi,t is the profitability of bank i at time t, with i=1,…,N, t=1,…,T , Xi,t`s 

are the bank-specific variables and  Mi,t`s are macroeconomic variables.  

Bank profits show a tendency to continue during the time depending on 

market competition and informational sensitivity to macroeconomic shocks. 

Therefore, this paper adopts a dynamic specification of the model by including 

a lagged depending variable among the regresses. Πi,t-1 is the one period lagged 

profitability and α1 is the speed of adjustment to equilibrium. A α1 value 
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between 0 and 1 shows that profit and average level of profit obtained continue. 

A value close to 0 means that the industry is quite competitive and there is 

quick adjustment, while a value close to 1 indicates less competitive structure. 

The profitability variables are represented by return on asset and return on 

equity. Return on asset indicates the ability of a bank`s management to generate 

profits from asset depended on off balance sheet activities. Return on equity 

indicates the return to shareholders on their equity.  

Liquidity means availability of cash that how rapidly bank may convert its 

assets into cash to meet short term need. It is considered as the life of the banks. 

Higher amount of the liquid assets reflect the greater liquidity of the firm. 

Liquidity measures are used to measure the liquidity efficiency. Liquid Assets 

to Customer Deposits and Short Term Funds Ratio = Liquid Asset/Customer 

deposit and short term funds. It clears the position of deposits and short term 

funds which meets the requirements of sudden withdrawals. Higher ratio shows 

more liquidity which means that commercial banks are less financial danger. 

Liquid asset ratio and profitability may be expected to be nonlinear. Then this 

paper uses the liquid assets (la) and their square in order to capture this possible 

non-linear relationship. Therefore, the equation (1) is changed into this form: 

Πi,t
=
α0+ α1

.
 Πi,t-1+ α2

.
lai,t+ α3

.
la

2
i,t +α4.Bcc+ + α5

.
Bcc*regulation+ 

 α6.Loan+ α7.Deposit 

Loan-asset ratio is the liquidity ratio and we will incorporate this variable in 

model. The loan to assets ratio measures the total loans outstanding as a 

percentage of total assets. The higher this ratio indicates a bank is loaned up and 

its liquidity is low. The higher the ratio, the more risky a bank may be to higher 

defaults. A positive relationship between the ratio of bank loans to total 

assets, Loan, and profitability was also found from using international  

database (Demirguc-Kunt, Huizinga, 1997). Bank loans are expected to affect 

profits positively. 

The deposit ratio is defined as the ratio of all liabilities to customers to total 

assets. A decrease in share of deposit in total asset increases cost of borrowed 

financing sources and high cost decreases the profitability of banks. Bank 
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deposits are a very attractive means to fund the bank, because of the relatively 

lower interest rates to be paid compared to bonds or borrowing from banks. A 

decreasing bank deposit ratio makes banks‘ debt more expensive and reduces 

the current profit. This effect is controlled for by including profit into the 

equation. But a decreasing (increasing) deposit ratio may signal even lower 

(higher) net interest profits in future years.  

For considering the business cycle, the real output gap used isolates the 

business cycle from the economic trend. The Bcc is computed by subtracting a 

non-linear trend from real GDP using the Hodrick-Prescott (HP) filter. This 

paper explores the relationship between bank profitability and the business 

cycle. There are several reasons why bank profitability may be pro-cyclical. 

Firstly, lending decreases during cyclical downswings, since periods are 

normally associated with increased risk. In a similar context, provisions held by 

banks will be higher due to the deterioration of the quality of loans, and capital 

could also have a pro-cyclical behavior, as equity tends to follow the phase of 

the cycle. Hence, in the absence of a business cycle variable, its effect on 

profitability could be partly captured by the relevant bank-specific variables. 

Secondly, demand for credit would be strengthened substantially during 

economic booms and the interest margin may widen. Therefore, revenues could 

grow faster than costs leading to increased profits, while the opposite may hold 

true during economic slowdowns (Athanasoglou, et al., 2008). 

One of the most important characteristics that can affect profitability is 

regulation. If regulators reduce the constraints imposed on banks, banks may 

take on more risk. If banks taking on the higher degree of risk are profitable, 

then depositors and shareholders gain. On the other hand, the banks fail, 

depositors lose. To incorporate the impact of prudential surveillance 

and supervision, we use the regulations in credit market as proxies for 

financial regulation. 

The data variable of regulation is derived from economic freedom index of 

Fraser institute from 2000 to 2009. Regulation in Economic Freedom Index is 

concluded as regulation in credit market, regulation in labor market and 

regulation in business. Subcomponents of credit market regulation provide 

evidence on the extent to which the banking industry is dominated by private 
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firms and whether foreign banks are permitted to compete in the market and 

indicate the extent that credit is supplied to the private sector and whether 

interest rate controls interfere with credit market operations. Countries with an 

open banking system and privately owned banks extend a larger share of the 

outstanding credit to private borrowers at interest rates determined by market 

forces; receive higher ratings for the credit market component of the regulatory 

area. We used the interaction of business cycle and regulation. It is the cross 

product of business cycle and the regulation. 

We use the Herfindahl-Hirschman (H-H) Index. The H-H index is 

calculated as the sum square of market share of banks in Iran banks. 

The usual approach today when facing heteroskedasticity of unknown forms 

is to use the Generalized Method of Moments (GMM) (Baum, Schaffer, 2003). 

The unobserved panel-level effects are correlated with the lagged dependent 

variables, making standard (fixed or random effects) estimators inconsistent. 

Arellano and Bond (1991) derived a consistent Generalized Method of 

Moments (GMM) estimator for this model. The Arellano and Bond estimator is 

designed for situations with ‗small, large panels, and a single left hand- side 

variable that is dynamic, depending on its own past realizations. Generalized 

Method of Moments (GMM) considers first differences and using the lags of 

the explanatory variables as instruments.  

In order to gauge the success of this procedure we use the Hansen test for 

the validity of the instruments. The estimation procedure then consists of 

finding the set of instruments that gives us the best Hansen test (checking that 

the coefficients are stable to different instrument specifications). 

5. Results 

Table 3 shows the empirical results of the estimation of model using return on 

asset (ROA) as the profitability variable. We use the liquidity asset and square 

of liquidity asset ratio for estimating liquid asset and profitability relationship. 

We use Loan-asset ratio and deposit ratio as bank specific variables. Also 

business cycle and regulation and their interactions are used as macroeconomic 

variables. Finally, the relevant specification tests for each estimated equation 
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are presented. The model seems to fit the dynamic panel data well and have a 

significant coefficient. The Sargan test shows no evidence of over-identifying 

restrictions. The results show that the negative first-order autocorrelation is 

present. 

The highly significant coefficient of lagged profitability variable proves the 

dynamic model. A value of α1 (the speed of adjustment to equilibrium) 

approximately is 0.5 which means that Iran's banking structure moves to 

competitive market.  

According to the table 3, the estimated relationship between liquid assets 

and bank profitability is as expected. Coefficients for the liquid assets ratio, its 

square, business cycle, regulation and the product of interaction business cycle 

and regulation are all statistically significant. As expected, we find evidence of 

a non‐linear relationship between profitability and liquid asset holdings.  

According to the results, profitability is improved for banks that hold some 

liquid assets, however, there is a point at which holding further liquid assets 

diminishes a banks‘ profitability.  

This finding is consistent with the idea that funding markets reward banks 

for holding some liquid assets, but at some point this benefit is outweighed by 

the opportunity cost of holding such low‐yielding assets.  

The coefficient of the deposit ratio is positive and highly significant. A bank 

with a more deposit is able to have more profitability. The coefficient of loan 

asset ratio is positive and significant. This positive effect implies that banks 

with a high proportion of loan asset ratio have a higher profitability. 

An important finding of this study is that the business cycle significantly 

affects bank profits. Business cycle is estimated to have a positive and 

statistically significant impact on bank profitability; this suggests that 

profitability exhibit pro-cyclical behavior. 

The coefficient of regulation is negative and significant. Therefore, if 

regulators reduce the constraints imposed on banks, banks can make profits. 

The empirical results show that concentration affects bank profitability 

negatively, but this effect is relatively insignificant. This study finds that the 

coefficient of H-H index is negative and significant. The Berger (1995) shows 

that concentration is usually negatively related to profitability.  
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Table 3: The Relation between Return on Asset and Liquidity 

Asset Ratio 

Dependent variable: Roa Roa Roa Roa 

Roa(-1) 0.513 

(3.21) 

0.643 

(3.557) 

0.431 

(2.791) 

0.4056 

(2.96) 
 

Roa(-2) 0.1165 

(1.712) 

0.2705 

(1.62) 

0.2215 

(1.641) 

0.143 

(1.69) 

Liquidity asset  0.315 

(2.412) 

0.4647 

(3.691) 

0.252 

(1.859) 

0.193 

(1.718) 

Liquidity asset-sqr -0.0036 

(-2.44) 

-0.00517 

(-3.699) 

-0.0027 

(-1.7688) 

-0.002 

(-1.601) 

Loan-asset ratio 0.071 

(4.102) 

0.0732 

(3.4674) 

0.0572 

(3.318) 

0.0591 

(3.813) 

Bcc 0.000101 

(1.731) 

0.000135 

(1.9256) 

0.000128 

(2.38) 

0.000113 

(2.415) 

H-H --- -3.11 

(-1.85) 

-3.32 

(-1.96) 

--- 

Deposit ratio 0.0163 

(0.697) 

0.0367 

(1.1455) 

0.0214 

(0.838) 

---- 

regulation -1.1869 

(-3.267) 

-1.235 

(-2.866) 

-1.188 

(-3.309) 

-1.1959 

(-3.829) 

Regulation*Bcc ----- -2.21E-04 

(-1.964) 

-1.98E-04 

(-2.27) 

-1.84E-04 

(-2.464) 

Regulation*liquidity 

asset 

-0.0145 

(-1.757) 

-0.0159 

(-1.814) 

-0.0140 

(-1.7449) 

-0.0133 

(-2.065) 

AR(1) -0.671 

(-2.25) 

-0.685 

(-2.41) 

-0.652 

(-2.37) 

-0.634 

(-2.33) 

J-static 

(rank) 

p-value 

36.45 

(24) 

0.05 

42.1 

(23) 

0.01 

38.5 

(23) 

0.25 

37.56 

(24) 

0.05 
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In table 4, we use ROE as dependent variable. The liquidity asset, liquidity 

asset-square, loan-asset ratio and deposit ratio are used as bank specific 

variables. Also business cycle and regulation and their interactions are used as 

macroeconomic variable. The relevant specification tests for each estimated 

equation are presented. We test for the validity of our instruments (i.e.: 

uncorrelated with the error term) using the Sargan‐Hansen test of over 

identifying restrictions (Sargan, 1958; Hansen 1982). P‐values of our Hansen‘s 

J‐Statistics indicate that we cannot reject the null hypothesis that the 

instruments are valid. The instruments that we use in estimation included capital 

ratio, business cycle, inflation rate, and regulation.  

The estimated relationship between liquid assets and bank profitability is as 

expected. Coefficients for the liquid assets ratio, its square are statistically 

significant. As expected, we find evidence of a non‐linear relationship between 

profitability and liquid asset holdings. 

Business cycle is estimated to have a positive and statistically significant 

impact on profitability. 

The coefficient of regulation is negative and significant. Therefore, if 

regulators reduce the constraints imposed on banks, banks obtain more profit. 

The results show that concentration affects bank profitability negatively, 

and this effect is significant.  

This study aims to examine determinants of bank profitability during the 

crisis period. To investigate the impact of recent financial global crisis, this 

study uses time dummy variable during the crisis period (2007-2009). Findings 

of this study show that the interaction of crisis dummy and liquid asset ratio 

statistically significantly affects bank‘s profitability. Furthermore, crisis is 

arising to have significant impact on the effect of inflation toward bank 

profitability and decrease the bank profitability. 
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Table 4: The Relation between Return on Equity and Liquidity Asset Ratio 

Dependent variable: Roe Roe Roe Roe Roe Roe 

Roe(-1) 0.63 

 (4.99) 

0.594 

(4.188) 

0.512 

(3.77) 

0.576 

(4.21) 

0.512 

(3.77) 

0.42 

(2.67) 

Roe(-2) 0.498 

(5.56) 

0.456 

(4.387) 

0.495 

(5.58) 

0.521 

(5.48) 

0.495 

(5.57) 

0.405 

(3.98) 

Liquidity asset  1.67 

(2.33) 

1.539 

(2.04) 

1.634 

(2.39) 

1.98 

(2.7) 

1.63 

(2.39) 

1.94 

(2.54) 

Liquidity asset-sqr -0.0154 

(-2.435) 

-0.0146 

(-2.187) 

-0.0145 

(-2.39) 

-0.0181 

(-2.789) 

-0.0145 

(-2.39) 

-0.019 

(-2.68) 

Loan-asset ratio -------- ------- ------ 0.175 

(1.63) 

0.21 

(1.793) 

---- 

Bcc 0.00131 

(2.48) 

0.001192 

(2.25) 

0.0006 

(1.78) 

0.000146 

(2.18) 

0.00067 

(1.77) 

---- 

regulation ------ -1.75 

(-0.91) 

------- ----- 

 

----- ---- 

Regulation*Bcc -0.000216 

(-2.48) 

-0.000194 

(-2.23) 

------ ----- ------ ---- 

Regulation*liquidity 

asset 

------ -0.191274 

-2.015352 

------- ------ ----- ---- 

H-H -------- ----- ------ ---- -4.37 

(-2.21) 

-4.51 

(-2.36) 

Crisis*liquidity asset -------- ----- -0.193 

(-2.94) 

---- -0.193 

(-2.95) 

----- 

AR(1) -0.467 

(-3.99) 

-0.426 

(-3.16) 

-0.461 

(-3.75) 

-0.468 

(-3.82) 

-0.46 

(-3.75) 

-0.348 

(-2.37) 

J-stat 

(rank) 

p-value 

30.22 

24 

0.2 

32.3 

23 

0.1 

32.47 

24 

0.1 

28.5 

24 

0.2 

29.9 

23 

0.2 

29.5 

25 

0.2 
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6. Conclusion 

The estimated relationship between liquid assets and bank profitability is as 

expected. Coefficients for the liquid assets ratio, its square, business cycle, 

regulation and its product of interaction between business cycle and regulation 

are all statistically significant. As expected, we find evidence of a non‐linear 
relationship between profitability and liquid asset holdings. Profitability is 

improved for banks that hold some liquid assets, however, there is a point at 

which holding further liquid assets diminishes a banks‘ profitability  . The 

coefficient of the deposit ratio is positive and highly significant. A bank with a 

more deposit is able to gain more profit. The coefficient of loan asset ratio is 

positive and significant. This positive effect implies that banks with a high 
proportion of loan asset ratio have a higher profitability. An important finding 

of this study is that the business cycle significantly affects bank profits. The 

coefficient of Business cycle is estimated to have a positive and statistically 

significant impact on bank profitability; which suggests that profitability exhibit 

pro-cyclical behavior. The coefficient of regulation is negative and significant. 

Therefore, if regulators reduce the constraints imposed on banks, banks obtain 

profit. The empirical results show that concentration affects bank profitability 

negatively, but this effect is relatively insignificant. This study finds that the 

coefficient of H-H index is negative and significant. The Berger (1995) shows 

that concentration is usually negatively related to profitability. 
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Economy of Iran under Fourth and 

Fifth Five-year Development Plans 

Reza Ghasimi 1 

 

Abstract 

The Economy of Iran faces many challenges and is predicted to have a negative 

growth of 1.3 percent, unemployment of above 13 percent, and a wild inflation 

rate of 27.2 percent in 2013. Various external conditions and bad economic 

planning have contributed to Iran’s current economic difficulties. To transform 

the Economy of Iran, the 5
th
 Five-year Development Plan (FYDP) and the 20-

year vision should be revised to present clear priorities for private sector 

development, establish improved environment for business operation, and 

suggest strategies to attract foreign direct investment and modern technology.   

Integration of a Medium-term Expenditure Framework (MTEF) within the 

future plans is indispensable for creating a multi-year budgetary framework 

that links five-year plans. The government could adopt a more conciliatory 

international posture to allow implementation of the revised plans in an 

improved domestic and international environment. For many hardworking and 

deserving Iranian people, this choice facilitates return to normal life.  

Keywords: Economy of Iran, Sanctions, Development Plans, 20-year 

Economic and Social Vision, Subsidy Reforms.  

JEL Classification: E6, F5, H6, 02, 04 
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1. Introduction 

For many decades, medium-term economic planning has played an important 

role in Iranian economic life.  Before the revolution of Iran, the government 

designed and implemented several five-year and seven-year economic plans, 

focusing on private and public sector interactions, their investment 

requirements, structural reforms, and stabilization policies to achieve 

sustainable economic growth.
1
 

With emergence of the Islamic Republic of Iran in 1979, followed by an end 

to the eight-year war with Iraq, the government concentrated on constructing 

and carrying out medium-term economic plans.  Several five-year economic 

plans constituted the medium-term framework and a platform to both promote 

the private sector and embark on public sector reforms aimed at a more 

equitable and just society.  

Following a 10-year hiatus since its formation – the result of revolutionary 

upheavals, capital flight, migration of skilled manpower, the heavy costs of the 

influx of great number of refugees from neighboring countries, and the eight-

year war with Iraq – the Islamic Republic carried out its first five-year 

economic plan (FYDP), focusing on the reconstruction of damaged 

infrastructures.  The plan also aimed at tackling the inefficient public sector and 

the reluctant private sector, both suffering from rapidly changing economic 

policies and uncertainty.  The first FYDP, approved by the Parliament on 31 

January 1990, included many ambitious and unrealistic objectives in 

comparison with the country‘s capacity; consequently, progress in 

implementation was inadequate (Ghasimi, 1992).  

After a one-year delay from the end of the first FYDP, the authorities 

initiated the second FYDP in 1996, to implement basic free-market principles.  

Nevertheless, this plan too, was impractical and only partially implemented 

(Shahrvand Irani, 2009). The unsuccessful first and second FYDPs prompted 

development of the third FYDP to strengthen initial but necessary structural 

reforms, including promotion of the private sector, development of private 

domestic and international banks and insurance companies, and substitution of 

tariffs for quantitative trade restrictions.  Rising oil prices facilitated a 

conducive environment to achieve an average GDP growth of 5.5%, close to the 

 

1. For a detailed assessment of economic planning before the revolution, see Behrooz Hadi 

Zonoz, ―Economic Planning in Iran before the Revolution,‖ Majless Research Center, Summer 

2011; for a summary of economic conditions before initiation of economic planning see Reza 

Ghasimi, ―Iran‘s Oil Nationalization and Mossadegh‘s Involvement with the World Bank‖, 

The Middle East Journal, Volume 65, No.3, Summer 2011. 
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plan‘s target of 6%.  Other accomplishments included operation of a private 

bank, Egtesade-e Nowin, in August 2001; ratification of the Law on Attraction 

and Protection of Foreign Investment on 24 August 2000; and allocation of $7.5 

billion of increased oil revenues to a newly established Oil Surplus Fund, to 

safeguard against oil price fluctuations (Valadkhani, A, 2001) . However, 

unemployment and inflation remained high, the uncertain financial environment 

prevented effective banking operations, the anticipated foreign direct 

investments were imperceptible, and resources allocated under the Oil Surplus 

Fund were misused.  Overall, the plan‘s implementation fell considerably short 

of intentions.    

The 4
th
 FYDP was comprehensive, contained abundant quantitative targets, 

and constituted the first of the four pillars of a 20-year economic and social 

vision to significantly upgrade Iranian economic, political, and social 

international status.  The 4
th
 FYDP underscored a smaller government role in 

the economy, drew attention to enterprise privatization, and stressed 

more reliance on market forces. However, responsibility for the plan‘s 

implementation was assigned to President Ahmadinejad‘s government, which 

had less conviction as to its content, assumptions, and objectives and only 

modest desire for its success or modification.  Under these conditions, the 4
th
 

FYDP missed a golden opportunity to use high revenues from oil and gas to 

facilitate an environment conducive to transforming the Economy of Iran from a 

state of high inflation, protracted unemployment, and low growth to a platform 

with the higher standards of living the hard-working Iranian people deserved.   

After the 4
th
 FYDP, the government deliberated on a 5

th
 FYDP which uses a 

list of many targets and much less quantitative than earlier FYDPs.  This was 

really only a compilation of wishes and desires.  Although Article 8 of the 4
th
 

FYDP obliged the government to submit to Parliament a draft of the 5
th
 FYDP 

before the last six months of 2009/10 (the last year of the previous plan), the 

government delayed its compliance until presentation of the 2010/11 budget. 

However, because Parliament had to give priority to budget review, debate and 

approval of the 5
th
 FYDP was suspended until 5 January 2011.  The plan‘s 

unsatisfactory initial implementation constituted the second trembling pillar of 

Iran‘s 20-year economic and social vision. 
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As will be reviewed in this article, the 4
th
 and 5

th
 FYDPs, similar to previous 

Iranian development plans, were both based on an unconvincing and 

unattainable range of assumptions and objectives.  The Iranian authorities lost 

the opportunity to learn from the results of implementation of the 4
th
 FYDP and 

did not attempt to revise many similar and improbable assumptions under the 5
th
 

FYDP.  While there is no doubt that both the 4
th
 and 5

th
 FYDPs were 

comprehensive encompassing most of the country‘s desires in social, security, 

and foreign relations and in scientific, technological, cultural, and economic 

areas they were nevertheless unachievable and unworkable.  Implementation of 

the 4
th
 FYDP, 1384-1388 (2005/06-2009/10), and the 5

th
 FYDP, 1390-1394 

(2011/12-2015/16), focusing on economic areas, is the subject of the 

current article.
1
  

Following a discussion of economic growth under the 4
th
 and 5

th
 FYDPs, 

this article will review the failure of both plans to achieve employment targets.  

Analyses of inflation, liquidity, factor productivity, domestic and foreign 

investment, poverty reduction, and research and development expenditures 

under the plans will be explored.  External sector developments, including oil 

and non-oil exports, will be next appraised.  The final section deals with subsidy 

reforms, the 20-year economic and social vision, the need for a Medium-Term 

Expenditure Framework (MTEF), and the newly referenced ―resistance 

economy plan.‖   

2. Growth 

The average GDP growth was 5.1% during the 4
th
 FYDP, well below the 

anticipated growth objective of 8%.  During 2005/06, the first year of the 4
th
 

FYDP, real GDP grew 4.7%, mainly due to high oil prices.  The positive trend 

continued in 2006/07 and 2007/08, reaching growth rates of 6.2% and 6.4%, 

respectively, due to high budgetary capital expenditures and strong banking 

credit.  However, a fall in oil exports and a severe agricultural drought 

deteriorated growth performance in 2008/09, with GDP growth confined to 

 

1  The Iranian fiscal year ends March 20 
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0.6%.  With the agricultural sector‘s improvement, the final year of the 4
th
 

FYDP witnessed a rebound in economic growth to 3.9%.  The assumptions of 

average daily oil exports of 2.5 million barrels, an average price of $20 per 

barrel, and targeted oil and gas earnings of US$120 billion supported the plan‘s 

annual growth rate of 8%.  However, actual implementation of the plan deviated 

sharply.  While actual oil and gas export earnings in the 4
th
 FYDP was US$346 

billion, three times more than planned, its economic impact was less, resulting 

in an actual average growth rate far less than the plan‘s goal. 

The authorities failed to learn from the 4
th
 FYDP‘s performance and 

repeated their adherence to an ambitious growth target of 8% during the 5
th
 

FYDP.  Notwithstanding a rebound in the agricultural sector in the first year of 

the 5
th
 FYDP, aggregate demand was constrained due to subsidy reforms and 

higher energy prices, resulting in GDP growth of 3.0% in 2011/12.  For the 

remaining plan period, the harmful impact of international economic sanctions, 

has led to forecasts for economic growth at -1.9% in 2012/13 and -1.3% in 

2013/14, implying a likely average growth of about 2.0% for the 5
th
 FYDP, far 

less than the plan‘s target.   

 

3. Employment 

High Iranian unemployment has remained a major economic and social concern 

for both the government and the Iranian people.  The 4
th
 FYDP aimed at 

bringing the unemployment rate down to 9.9% by the end of the plan period.  

Based on official data from the Statistical Center of Iran, the average 

unemployment rate was 11.5% during the 4
th
 FYDP.   

The 5
th
 FYDP strived for a 7% unemployment rate by the end of the plan 

period and full employment by the end of the 20-year economic vision period.  



Economy of Iran under Fourth and … 167 

 

 

The initial stage of the 5
th
 FYDP experienced an unsatisfactory outcome, with 

an official unemployment rate of 12.5% in the first year.  At the same time, 

many observers questioned the reliability of the official unemployment rate and 

maintained that a realistic rate was almost twice that, or at least between 40-

50% above what authorities reported (Salehi Djavad, 2011).  Based on available 

evidence, the average unemployment rate is expected to remain at about 15% 

during the 5
th
 FYDP.  Even with a higher employment growth elasticity of 0.5 

and adoption of much more labor-intensive activities, it is highly unlikely that 

the unemployment rate will be lower than twice the plan‘s target by the end of 

the plan period.  In any case, a proposal by the Ministry of Cooperative, Labor, 

and Social Welfare to send up to 100,000 workers abroad by the end of the 5
th
 

FYDP to ease the country‘s unemployment anxiety avoids the real burden for 

adopting growth and employment creation measures envisioned under the plan.  

The banking system‘s funds available for making loans play a crucial part in 

stimulating a private sector role in production and employment expansion.  

However, the banking system remains constrained by ineffective evaluations of 

clients‘ creditworthiness and inadequate Central Bank supervision, especially 

since the commencement of quick-return projects in 2005.  Directing credits to 

quick-return projects was initiated by the Ministry of Labor to promote rapid 

employment creation through Central Bank allocation of resources to the 

banking system.  Soon, the flood of applications accompanied by short technical 

plans overwhelmed the banking system‘s oversight capacity by advancing 

credits to clients without thoroughly assessing their creditworthiness.  Most of 

these credits were used for purposes other than those specified by applicants in 

the technical plans and were mostly channeled to trade and distribution 

activities which had little effect on unemployment.  Needless to say, most of 

these credits were not repaid, swelling the already-soaring number of 

non-performing loans, which in 2010 amounted to 25% of total loans 

(Shajari, 2011).
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4. Inflation and Liquidity 

Both the 4
th
 and 5

th
 FYDPs strongly emphasized the need for control of 

inflation.  The 4
th
 FYDP proposed adoption of various reforms to reduce 

inflation to 9.9% by the end of the plan period.  However, the actual average 

annual inflation rate was 11.1% during the plan.  In the first year of the 4
th
 

FYDP, inflation reached to 10.4%.  However, expansionary monetary policy 

and deficit financing by the government through Central Bank borrowing 

augmented liquidity growth to over 39% in 2006/07 and fueled inflationary 

pressures in the economy.  To dampen inflationary pressures, the Central Bank 

tightened credit expansion and reduced government reliance on credit; 

consequently, liquidity growth was confined to 24 -25% and the inflation rate 

was narrowed to 10.8% and 12.4% in 2009/10 and 2010/2011, respectively.  

The first year of the 5
th
 FYDP corresponded with subsidy reform 

implementation.  Using input-output data, Zonoz concluded that an additional 

annual inflationary impact of 21.6% was inevitable, given the subsidy reforms.  

Zonoz assumed that without subsidy reform inflation in 2011/2012 would 

approach the past five-year average (15.7%); with subsidy reform, he projected 

inflation to reach 37.3% (15.7+21.6). Despite the considerable undesirable 

effects of international sanctions and government reliance on Central Bank 

financing for a large portion of cash compensation deficits, the authorities 

reported an inflation rate of 21.5% and a liquidity growth of 24.5% for 

2011/2012.  During the second year of the 5
th
 FYDP, inflation and liquidity are 

expected to grow to approximately 30.0% and 29.0%, respectively.  The 

average annual inflation rate and liquidity growth are reckoned to be 23.0% and 

25.0%, respectively, for the remaining years of the 5
th
 FYDP. 
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5. Productivity 

The 4
th
 FYDP‘s Article 5 maintains a share of total factor productivity of at 

least 31.3% in economic growth as a result of an increase in output due to 

efficiency and effectiveness of factors of production such as labor and capital.  

This implies that the plan anticipated about a third of growth of output would 

originate from qualitative improvements, including upgrading and introducing 

new technology, employing modern management techniques, and enhancing 

labor education and skills development. To achieve this, the same article 

stipulates targets for the annual growth of labor, capital, and total factor 

productivity as 3.5%, 1.0%, and 2.5%, respectively.  None of these targets was 

met.  Available evidence confirms that the annual growth rate of labor, capital, 

and total factor productivity were 1.9%, -1.2%, and -0.1%, respectively, during 

the 4
th
 FYDP implementation period (Alimardi, Lila and Amir Khaleri, 2011). 

The negative average annual growth of total factor productivity during the plan 

period suggests no progress toward achieving the goal of at least 31.3% of 

growth through an increase in productivity.   

Although the 5
th
 FYDP did not indicate quantitative goals for the growth of 

labor, capital, and total factor productivity, it envisioned the same objective of 

at least 31.3% of growth originating from total factor productivity growth.  

Available evidence illustrates that during the first year of the 5
th
 FYDP, 15% of 

output growth stemmed from total factor productivity growth.  In the second 

and third year of the 5
th
 FYDP, only 8% of growth is estimated to derive from 

total factor productivity growth, making the 5
th
 FYDP target in this area 
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doubtful.  Many factors contributed to low productivity, as witnessed during 

implementation of the 4
th
 FYDP, including lack of training and an insufficient 

number of qualified workers, job insecurity along with general uncertainty 

about the future, outmoded machinery and technology, and a lack of emphasis 

on civilian research and development in favor of non-civilian activities 

(Amuzegar, Jahangir, 2010). 

6. Domestic and Foreign Investment 

The 4
th
 FYDP predicted an annual real domestic investment growth of 12.8% 

and a ratio of investment to GDP of 35% by the end of the plan‘s period.  The 

actual real annual average investment growth was much lower, less than 6%, 

and the investment to GDP ratio was confined to 26%, contributing to low GDP 

growth, high unemployment, and surging inflation.  An uncertain economic 

environment, relatively more attractive returns on trade and speculative 

activities, and difficulties of financing private investment through the banking 

system have been among the main contributing factors (ibid). 

Similarly, due to economic uncertainty and international sanctions, the goal 

of foreign direct investment of 3% of GDP by the end of the plan‘s period was 

not realized.  During the 4
th
 plan period, according to United Nations 

Conference on Trade and Development (UNCTAD) statistics, foreign 

investment varied from $1.6 billion in 2006 to $3.6 billion in 2010 and 

accounted for only 0.9% of GDP by the end of the plan period.  Iran‘s ranking 

in attraction of foreign direct investment was 10
th
 from the bottom; Cuba, 

Nepal, and Burundi were at the absolute bottom (Nelson I Warren, 2012).  The 

5
th
 FYDP repeated the aspiration of foreign direct investment at 3% of GDP by 

the end of the plan.  According to the deputy finance minister responsible for 

foreign direct investment, Iran would require $300 billion in foreign direct 

investment to realize its planned GDP growth of 8% during the 5
th
 FYDP. 

However, UNCTAD data and private estimates confirm that foreign direct 

investment amounted to $4.1 billion during the first year of the 5
th
 FYDP and 

will not exceed $3.6 billion during 2012-2013 if the economy continues to 

remain under international economic and financial sanctions. 
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Foreign Direct Investment ($ billions) 

2005 2006 2007 2008 2009 2010 2011 2012* 2013* 

3.1 1.6 2.0 1.9 3.0 3.6 4.1 3.1 3.6 

Source: Iran Ministry of Economics and Finance, UNCTAD and personal estimates.  

* Estimates. 

It will be difficult, if not impossible, to achieve the growth and employment 

targets envisioned under the 5
th
 FYDP without giving priority to accelerated 

private sector investment.  A conducive business environment should be created 

and high priority given to easing business entry and exit.  According to the 2012 

World Bank report on Doing Business in Iran, the overall ranking of ease of 

doing business in Iran deteriorated from 140 in 2011 to 144 in 2012, among 183 

countries, with Singapore ranking first.  Out of ten components explored by the 

World Bank, all except two for getting electricity (from 163 in 2011 to 162 in 

2012) and protecting investors (with no change in its 166 ranking)—

deteriorated in 2012 compared with 2011.  Iran‘s 2012 doing business ranking 

was worse for dealing with construction permits (164) and registering property 

(163).  While the ranking on enforcing contracts was 50, and that for starting a 

business 53, a great deal must still be improved.  According to the 2012 report, 

it takes 270 days for an average Iranian private company to obtain water and 

sewerage connections and 505 days to enforce contracts.  Clearly these delays 

are undesirable and are out of line with growth and employment creation 

envisioned under the 5
th
 FYDP.  As in many countries, the authorities should 

give the highest priority to addressing these costly hindrances to private sector 

development by supporting necessary and urgent structural reforms. 

7. Poverty Reduction  

One of the 4
th
 FYDP aspirations was to reduce poverty by 7% by the end of the 

plan‘s period.  Whether this was achieved remains controversial; available data 

point in three directions.  One group of researchers concluded that poverty in 

fact increased during the 4
th
 FYDP. According to a United Nations Development 

Programme (UNDP) report, the Gini coefficient, defined as a ratio between 0, 
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when income distribution is perfect and all the population has equal income, 

and 1, when only one person has all the income, increased during the 4
th
 FYDP, 

and thus inequality increased during this period.  On the other hand, official 

data from the Iran Statistical Center indicated that the Gini coefficient declined 

from 0.4 in 1384, the first year of the plan, to 0.39 in 1388, the last year of the 

plan period (Mashregh News, 2012).  A third group of researchers claimed that 

the Gini coefficient remained unchanged at around 0.4 during the 4
th
 FYDP, and 

inequality in Iran remained unchanged. 

For the 5
th
 FYDP, the objective was reducing poverty in a way that the Gini 

coefficient would decline to 0.35 by the end of the plan period.  In fact, the Gini 

coefficient dropped to 0.37 during the initial year of the 5
th
 FYDP, following 

subsidy reforms and cash compensation payments.  Achieving the 5
th
 FYDP‘s 

objective to bring down poverty rests upon sustainability of cash compensation 

payments in the remaining years of the plan plus government success in 

ensuring that only the poor receive cash compensation.  Implementation of 

growth-oriented policies aimed at low inflation and high employment and 

attention to rural development will facilitate income distribution improvement. 

Other indicators show deterioration in Iranian economic well-being during 

the 4
th
 and 5

th
 FYDPs.  For example, the ratio of returned checks to total number 

of checks transacted increased twice during the 4
th
 FYDP.  This ratio remained 

at 5% during the initial three years of the 4
th
 FYDP, but increased to 7.8% and 

10.7% in 2009 and 2010, respectively, implying that the economic and financial 

well-being of households and firms sharply worsened, making them unable to 

honor their financial obligations.  The same trend continued during the initial 

years of the 5
th
 FYDP.  During Farwardin of 1391 (21 March-21 April 2012), 

the returned check ratio reached a peak level of 13.7%, compared to 12.4% 

during the previous period (Nubakht, Mohammad Bagher, 2012). 

8. Research and Development 

The 4
th
 FYDP recognized the importance of research and development to 

enhance the level and quality of production technique.  It was therefore 

expected to increase the share of research and development (R and D) 

expenditures to GDP to 3% by the end of the plan period.  However, this did not 
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occur, and the average R and D expenditures were only 0.36% of GDP, only 

12% of the planned target (Mirzadeh, Hamid, 2012).  Developed countries 

allocate much more to R and D, as reflected in the World Bank data for 

Switzerland, Sweden, and Finland, which offer 3.0, 3.7, and 4% of their GDP to 

R and D, respectively.  Even some developing countries, such as South Korea 

and Tunisia, are moving forward quickly with their R and D programs and have 

made available 3.4% and more of their GDP to R and D expenditures, 

respectively. 

The policy makers did not learn from the overambitious R and D goal in the 

4
th
 FYDP and continued to project exactly the same target under the 5

th
 FYDP.  

However, despite the increase in oil prices, according to the Director of the 

Industrial and Renovation Organization of Iran, the share of R and D 

expenditures to GDP was 0.8% in the first year of the 5
th
 FYDP; of 100 Iranian 

industrial units, only one functioned with an operational R and D division; and 

only 10% of the  R and D resources were targeted on areas compatible with the 

country‘s industrial policy.  The meager attention to R and D in Iran will make 

it difficult to compete with other countries and creates a formidable obstacle to 

achieving the 20-year economic vision of placing Iran in the highest ranking 

position regionally.   

9. Oil Exports 

As mentioned before, based on oil exports of 2.5 million barrels a day at $20 for 

each barrel, the 4
th
 FYDP aimed at oil exports revenues of $92 billion during the 

plan period.  However, although the actual oil and gas earnings in the 4
th
 FYDP 

were three times this, their economic impact was much less than presupposed.  

Furthermore, notwithstanding current government expenditures of twice the size 

of tax revenues during the 4
th
 FYDP period, the 5

th
 FYDP anticipated that no oil 

and gas revenues would finance government current expenditures.  In other 

words, revenues from oil and gas were expected to finance only capital and 

development expenditures.  The disengagement of oil and gas export revenues 

from current government expenditures has long been an Iranian economic 

dream.  Its realization during the 5
th
 FYDP will require considerable expansion 

of tax revenues and the private sector taking over many government activities.  
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However, the increasing size of government and the expansion of current 

expenditures during the 5
th
 FYDP makes the fulfillment of this dream highly 

unlikely.  Furthermore, for tax revenues to fully finance government current 

expenditures, the tax revenues to GDP ratio should reach at least 10% by the 

end of the 5
th
 FYDP.  Without strong tax reforms and the closing of many tax 

loopholes, reaching this goal will remain highly implausible.    

Due to sanctions and embargoes on Iran, the fall in Iran oil exports caused 

the balance on current account as a percentage of GDP to fall from 12% in 2011 

to 4.9% in 2012.  The April 2013 IMF World Economic Outlook forecasts a 

continuous decline in the balance of current accounts as percentage of GDP to 

3.6% in 2013, 1.9% in 2014, and -1.8% in 2015.  

10. Non-Oil Exports 

During the first three five-year development plans, non-oil exports remained 

below their planned targets.  However, in the 4
th
 FYDP, non-oil exports 

performed exceptionally well and represented the success story of reaching 

$80.6 billion against the plan target of $53 billion. 

During the first year of the 5
th
 FYDP, non-oil exports were $29 billion, 58% 

of the target set by the High Council for Non-Oil Exports.  During the first five 

months of 1391 (2012), non-oil exports declined by 12%, due to a 30% fall in 

petrochemical exports and a 35% decline in liquid gas exports.  If such trends 

continue, the second year of the 5
th
 FYDP will produce non-oil exports of $36 

billion (Raffei Baran, 2012), about 60% of the objective. 
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The non-oil exporters of Iran face many challenges.  A large portion of non-

oil exports is oil-related products, including petrochemicals and liquid gas, 

which are adversely affected by international sanctions the same way as oil 

exports.  For the remaining non-oil exports, their international demand are 

determined by the four marketing Ps: price, product or quality, promotion, and 

place or distribution.  The non-oil exporters of Iran have witnessed severe 

erosion in price competitiveness, especially following implementation of 

subsidy reform.  Adoption of an appropriate exchange rate for the Rial will not 

only enhance competitiveness of Iranian exporters, but also safeguard against a 

flood of cheap imports.  Exchange rate correction will not, however, secure full 

success for the Iranian non-oil exporters, who are adversely affected by many 

non-price marketing factors.  Non-oil exporters need to improve the quality of 

their products to international standards; this poses major concerns, especially 

as the degree of value added increases as more manufactured goods entering the 

international market.  The low R and D expenditures in Iran and the meager 

attention given to after-sales services put the Iranian non-oil exporters at a 

critical disadvantage.  Furthermore, the Iranian non-oil exporters need to make 

international customers aware of their products, using promotional activities, 

international advertising, and participation in international trade fairs to 

penetrate new markets and maintain established market shares (Ghasimi M.R., 

1975, 1978).  However, international sanctions have created impediments for 

non-oil exporters‘ promotional activities, including payments for international 

advertising, conducting after-sales services, and participating in international 

trade fairs.  With the Iranian international representatives and embassies giving 

their full attention to political issues, they are reluctant and unable to provide 

the necessary assistance and services to non-oil exporters.  It is also difficult to 

select and make payments to international distributors.   

The so-called ―Resistance Economic Plan,‖ which emphasizes expansion of 

non-oil exports to safeguard against sanctions on oil exports, is silent on how to 

address the non-oil exporters‘ marketing issues under international sanctions.  If 

this plan does not adequately deal with these issues, the plan‘s success as an 
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alternative platform to safeguard against international economic and financial 

sanctions on oil exports will be doubtful.   

11. Subsidy Reforms 

For many years, the Iranian subsidized domestic energy prices were 

considerably out of line with international energy prices.  This drove up 

domestic energy consumption, contributed to environmental pollution, created 

heavy traffic, and made insufficient financial resources available to upgrade the 

oil industry‘s technology and capital equipment.  Under these circumstances, 

the low domestic price of energy products was clearly unsustainable, prompting 

an urgent need to replace subsidies with direct cash compensation. 

Toward the end of the 4
th
 FYDP, Iranian authorities demonstrated interest in 

carrying out subsidy reforms.  Motives for such reforms included earning 

additional revenues to finance the large budget deficits, distributing cash among 

people for political reasons, and economizing on energy consumption and 

energy imports to shield against the impact of international sanctions.  Whatever 

the government‘s motives in embracing subsidy reforms, the Parliament 

approved reform legislation on January 5, 2010, expecting to implement it on 

March 21, 2010, the first day of the Iranian new year of 1389, to correspond 

with the initial year of the 5
th
 FYDP.  However, the government delayed 

implementation of the 5
th 

FYDP by one year to cover 1390-1394  

(2011/12-2015/16), and began subsidy reforms after a similar delay on 

December 19, 2010.   

The subsidy reform legislation stipulated a division of revenues from 

subsidy removal into three parts:  50% to finance direct cash compensation to 

households, 30% to facilitate the industrial sector‘s adjustment to new prices, 

and the remaining 20% to compensate government agencies against higher 

prices.  The legislation also required gradual adjustment of energy prices during 

the 5
th
 FYDP, so that by the end of the plan‘s period, the adjusted prices would 

account for not less than 90% of FOB Persian Gulf prices for the corresponding 

products.  Being unprepared for this approach, the Statistical Center of Iran 

found it administratively challenging to identify the Iranian poor; therefore, the 

government opted for the easy approach of cash compensation payments to 
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everyone, following completion of a simple application form with no means-

testing verifications.  Initially, about 62 million people (80% of the population) 

completed the application forms and became eligible to receive cash 

compensation, with the understanding that the remaining population would be 

compensated retroactively upon application.  Later on, still during the initial 

phase, almost the whole Iranian population of 74 million completed the 

application forms and received Rials 445,000 monthly.   

12. Subsidy Reforms Implementation Disarray 

The idea of lifting subsidies from the Economy of Iran was praiseworthy and 

supported by many economic factors, including increasing gaps between 

domestic and international prices of energy products, high industry energy 

intensity, and considerable environmental pollution.  However, the 20 months 

of subsidy reform implementation received many valid criticisms.   

First, the authorities failed to identify and compensate the poorest portion of 

population.  Instead, they embraced a simple approach of reimbursing everyone, 

poor and rich. During the first 18 months of reform, when direct cash 

compensation was 620,000 billion Rials, only 48% of this came from subsidy 

removal, leaving a significant deficit financed from other sources (Khandozi, 

Ehsan, 2012): 23% from the general budget, 11% from direct oil exports, and 

18% from the Central Bank (Nobakhat Mohammad Bagher 2012), none of 

which was legally permitted under subsidy reform law.  Increasing the already 

high government indebtedness to the Central Bank resulted in further liquidity 

acceleration and inflationary pressures in the economy, problems that had been 

expected to be addressed through cash compensation in the first place.  The 

1391 (2011/12) budget law proposed eliminating 10 million people from the list 

of cash recipients; subsequently, the government requested that 1.5 million 

households voluntarily refrain from receiving cash compensation (Golriz, 

Hassan, 2012).   

Second, the 30% and 20% shares of subsidy removal intended as revenues 

for industry and government, respectively, were totally denied during the first 

implementation phase; there were simply no resources left to pay for them.  
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This put industries, especially, under significant pressure to pay higher prices 

for energy inputs, to deal with resulting higher product prices, to realize erosion 

in both import and export competitiveness, and often to witness their own 

gradual demise.   

Third, because the value of Iranian Rial and the foreign currencies 

continued to remain immune under subsidy reform, massive imports and low 

non-oil exports ensued. Notwithstanding some devaluation of the Rial in early 

2012 following international financial and economic sanctions, a better-

designed approach is needed to correct the exchange rate to an appropriate 

level; otherwise, the weak industrial sector will not survive the heavy flood of 

cheap imports and will not be able to maintain its export competitiveness.  

Further, the subsidy reform law stipulates a gradual increase in energy prices to 

achieve at least 90% of FOB Persian Gulf energy prices by the end of the 5
th
 

FYDP; natural gas and gas derivatives; the objective is to reach 75% of similar 

export prices.  Appropriate exchange rates play a vital role in determining 

targets for domestic energy price increases (ibid). 

Fourth, notwithstanding additional income provided to the poor, whether 

they benefitted from subsidy reforms is unclear.  According to one study, while 

35% of the poor were better off following the subsidy reforms, the welfare of 

the remaining 65% of the poor deteriorated 2.5 times more than the gain by that 

35%. An assessment of 270 Iranian households in Azadlo village in Ardebil 

province found 20 months of implementation of subsidy reforms brought mixed 

outcomes:  Notwithstanding an increase in saving and a boost in purchasing 

power and confidence, to qualify for higher compensation payments, 

households desired to have larger families, the inclination to work declined, and 

the tendency for purchases of non-essential goods increased (Pashazadeh, 

Asghar, 2012). 

Fifth, no strong and well-designed public relations program to inform the 

public about the benefits of the reform and to encourage discussions among 

individuals and groups, both for and against subsidy reforms, was implemented.  

Nor were the experiences of other countries that adopted similar reforms 

evaluated. Often, people were waiting to hear from the authorities about the size 
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of price increases, timing for implementation, and compensation payments 

instead of knowing what to expect.   

Finally, many observers maintain that three conditions were necessary for 

successful subsidy reform implementation: continued high economic growth, 

low inflation, and government popularity.  It is questionable whether all these 

prevailed at the time of subsidy reform implementation, which was also affected 

by intensified international economic and financial sanctions. 

13. The 20-year Economic and Social Vision  

The 4
th
 and 5

th
 FYDPs have passed through almost one-third of the 20-year 

economic and social vision of Iran; judged by their performance so far, the 

government has a formidable task for the remaining two-thirds of the journey.  

Attaining average annual GDP growth of 8% with full employment by the end 

of the 20-year vision requires an average annual growth rate much greater than 

8% during the remaining time to compensate for the inadequate growth 

performance so far.  Much deeper structural reforms are needed, as well as 

urgent and stronger stabilization policies to address the internal and external 

imbalances in the economy.  Such action will exert heavy pressures on the 

country‘s capacity.  A more appropriate approach is a thorough revision of both 

the 5
th
 FYDP and the 20-year vision, having as the highest priority establishing 

a clear and conducive environment for private sector activities and tangible 

improvements in the ease of business entry and exit.  Even more important, the 

revised plans must attract foreign direct investment and access to modern 

technology. To do so, requires stable rules and regulations, confidence in 

government policies (especially those related to exchange rates), a supportive 

judicial and regulatory framework, and an early resolution of international 

sanctions and political tensions.  

14. Medium -Term Expenditures Framework 

As the above analysis shows, there is a clear disengagement among Iran‘s five-

year planning process, annual budgets, and economic policy making.  Not only 

are the Iranian annual budgets disconnected both from one another and from the 
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plans' programs, they lack the necessary resource envelopes to undertake the 

agreed plans programs.  Under these conditions, development or integration of a 

MTEF within the revised FYDPs and in future plans is imperative.  As the 

experiences of many World Bank member countries illustrate, MTEF links 

three components: (1) projections of aggregate resources to include oil, gas, 

non-oil, and tax revenues; (2) estimates of sector program costs; and (3) a 

political /administrative process that integrates components of (1) and (2), 

(World Bank, Working Paper, 2002). In many countries, the MTEF contains all 

the planned expenditures compatible with the aggregate resources, thus 

presenting a multi-year budgetary process with each budget connected to the 

others and each financing their share of planned expenditures. 

15. Resistance Economy Plan 

To safeguard against international sanction, and to diminish the economy‘s 

reliance on oil exports, Iranian authorities have recently made references to 

formation of a ―resistance economy plan‖ (Addib, Mohammad Hosain, 2012). 

While authorities have postponed detailed elaboration of this plan until later, the 

expected resistance economy plan is to emphasis private sector development 

and non-oil exports expansion to finance the necessary imports.  These elements 

have already been underscored under the 5
th
 FYDP and the 20-year economic 

and social vision of Iran.  However, the international and financial sanctions 

have already accentuated the uncertain and reluctant nature of the private sector 

and heightened complex hurdles not only on oil, but also on non-oil exports 

(Katzmzn, Kenneth, 2001 and Bassiri Tabrizi, Aniseh, 2011). Under these 

conditions, there are two difficult choices. First, remaining under current 

international economic and financial sanctions but also revising the 5
th
 FYDP 

and the 20-year vision to incorporate elements of a ―resistance economy plan‖ 

will help avoid design and implementation of a complicated resistance economy 

plan that would add to an already sizable menu of plans with many unrealized 

expectations.  Second, avoiding and reducing international economic and 

financial sanctions, and revising the 5
th
 FYDP and the 20-year vision.  
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16. Conclusions 

The first year of implementation of the 5
th
 FYDP has been disappointing. Most 

macroeconomic variables sharply deviated from the plan‘s targets, and as with 

the 4
th
 FYDP, it will most likely reveal considerable gaps between reality and 

projections. What lessons can implementations of the 4
th 

and 5
th
 FYDPs and the 

20-year vision plan provide?  

First, in the 5
th
 FYDP, many macroeconomic variables, including GDP 

growth, the share of total factor productivity in growth, inflation, and 

unemployment, remained unchanged from those in the 4
th
 FYDP, even though 

the 4
th
 FYDP showed considerable gaps between expectation and experience. 

The policy makers failed to learn lessons from the 4
th
 FYDP in drawing up the 

5
th
 FYDP; instead of designing a more realistic and attainable plan, they 

continued with the same ambitious, unrealistic objectives. Closing the 60-year-

old Plan and Budget Organization and replacing it with a planning unit annexed 

to the President‘s office denied technocrats and experienced economists any 

input into the planning process. The politically motivated and inexperienced 

parliamentary members neither helped the Ninth Government put the plan into 

practice nor objected to the government‘s lack of interest in its implementation. 

This failure was aggravated by low tolerance for constructive criticisms and 

little interest in expert opinions or the experiences of other countries. The 5
th
 

FYDP and the 20-year vision should be revised to learn from implementation 

of the 4
th
 and 5

th
 FYDPs in such a way to remain compatible with the 

country‘s capacity.  

Second, lack of both a continuous process and a conducive environment for 

the design and implementation of the plans accounted for poor performance. 

Different sets of authorities were responsible for preparation and 

implementation of Iran‘s FYDPs. Preparation of the 4
th
 FYDP was under the 

Eighth Government, the task of approving it into law was undertaken by the 

Sixth and Seventh Parliaments, and the reluctant Ninth Government of 

President Ahmadinejad, who had a totally different economic vision, was 

responsible for putting the plan into operation. Indeed, the Ninth Government 

disagreed with many of the 4
th 

plan‘s envisioned goals and reform measures; as 
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was well articulated by a government official (Jomhurieslami, 2009), on a team 

responsible for designing the 5
th
 FYDP, which had the same ambitious and 

unattainable targets as its predecessor. Furthermore, the Ninth Government 

showed little interest in executing its own plan and presented its first and second 

annual budgets with little coordination with each other and in dissonance with 

the 5
th
 FYDP programs. The revised 5

th
 FYDP and 20-year vision, and future 

plans, represent legally binding documents subject to implementation by the 

executive branch regardless of its economic philosophy.  

Third, the results of 20 months of implementation of subsidy reforms, the 

government‘s cardinal reform package, have remained unsatisfactory. While the 

idea of subsidy reform was admirable, and was in many ways a taboo breaker, 

the law‘s several shortfalls—cash compensation to everyone, both poor and 

rich, without taking into account the experiences of other countries—

contributed to its problems. These problems included considerable cash 

payment deficits, intensified government dependence on the Central Bank, 

acceleration of an already elevated liquidity and expansion of inflationary 

pressures that the subsidy reforms were expected to address. The response 

should not be to abandon phase two of the subsidy reforms, but instead to revise 

the law, organize a group of experienced administrators and economists 

to supervise daily implementation of reform, and if necessary, amend 

reform measures.  

Fourth, the Iranian planning experience has revealed a clear disengagement 

between five-year plans, annual budgets, and government economic policies. 

Iranian annual budgets are disconnected from one another and from the current 

plan‘s programs. Under these conditions, development and integration of an 

MTEF that emphasizes a multi-year budgetary framework within the revised 5
th
 

FYDP and future plans is imperative. 

Finally, inadequate attention to the adverse impacts of international 

economic and financial sanctions on the Economy of Iran—especially on oil 

exports, non-oil exports, imports, foreign direct investment, and financial 

relationships of businesses with the outside world—resulted the overall low 

domestic confidence and remains the major shortcoming of both the 4
th
 and 5

th
 

FYDPs. Six rounds of sanctions since 2006, and major disruptions in the 
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financial relationships of Iranian banks with their foreign counterparts, have 

damaged normal economic functioning and have unconstructively influenced 

implementation of the plans. Neither the 5
th
 FYDP, with 235 articles, nor annual 

budgets can present a blueprint for a country that denies itself normal 

international economic relationships. These conditions present two challenging 

choices. First, Iran can remain under the international sanctions but revise the 

5
th
 FYDP and the 20-year vision with the aim of diminishing the adverse 

domestic impacts of sanctions. Many elements of the recently referenced 

―resistance economy plan‖ can be incorporated under a revised 5
th
 FYDP and 

the 20-year vision. Second, Iran can avoid further international economic and 

financial sanctions, adopt a more conciliatory international posture, diminish the 

sanctions and revise the 5
th
 FYDP and 20-year vision to normalize economic 

activities.  

Such revisions of the 5
th
 FYDP and the 20-year vision should present clear 

priorities for private sector development, ease of business entry and exit, 

attraction of foreign direct investment and modern technology implemented 

through stable rules and regulations and a supportive judicial and regulatory 

framework. The second choice will put forward a more appropriate approach to 

facilitate a return to normal life for many deserving and hardworking Iranian 

people. The sooner a choice is made and the necessary changes are introduced 

into the 5
th
 FYDP and the 20-year vision, the more quickly Iran can begin to 

move toward a healthier economic environment for its people.  
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