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Abstract 

Sudden stops can be characterized by sharp reversals in capital inflows, 

large declines in output, and steep collapses in real asset prices (Mendoza 

and Smith, 2009). In almost all recent crises, capital account reversals 

amounting to more than 10% of an afflicted country’s GDP have occurred 

(Calvo and Reinhart, 1999 and Nabli, 1999). More specifically, reversals in 

capital flows to emerging market countries in the 1990s and early 2000s 

exerted a substantial influence on the relevant economies affected even 

leading to financial crises, while, on the whole, international capital 

reversal has been absent in the case of advanced countries. Another 

characteristic of recent crises is the swiftness and the magnitude of the 

crises itself and its impact on asset prices and the exchange rate. The 
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objective of this paper is to examine the role of sudden stops in causing a 

currency crisis in Asia. Moreover, the herding behaviors on capital flows 

will be analyzed in Asian emerging countries. So the probability of the 

occurring a currency crisis after sudden stop in capital inflows caused by 

herding behaviors will be estimated by a Logit regression for Asian 

countries during 1970-2011. In general, the econometric results have 

indicated that fluctuations in international capital flow, leading to sudden 

stops, have been significant determinants of currency risk during the recent 

currency crises.  

 

Keywords: Sudden stop, Capital reversal, Currency crisis, Herding 

behavior, Emerging markets, Asia. 

JEL Classification: C23, C25, F41, G01. 
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1. Introduction 

The expression of financial crisis is used generally to different positions in 

which some financial institutions or assets abruptly drop a large part of their 

value. In the 19th and early 20th centuries, several financial crises were 

related with banking panics, and many depressions corresponded with these 

events. Other positions that are frequently described as financial crises 

contain stock market collapses and the bursting of other financial bubbles, 

currency crises, and sovereign defaults (Kindleberger and Robert, 2005; 

Laeven and Valencia, 2010). Moreover, a lot of economists have presented 

theories about how financial crises expand and how they will be avoided. 

However, there is little agreement on the subject and financial crises are still 

a regular episode in international markets. 

The critical issue in analyzing financial crises in many emerging 

economies is sudden stop of capital flows or capital account reversals. 

Generally, sudden stops in capital flows can be explained by quick reversals 

in capital inflows, large decreases in output, and sharp collapses in asset 

prices (Mendoza and Smith, 2009). Moreover, in theoretical literature about 

financial crises and causes of them, systemic sudden stops have been 

introduced as the major root of the pattern of strict financial turmoil in 

emerging countries in recent decades (Calvo, et al., 2004; Calvo and Talvi, 

2005; Calvo et al., 2004, 2006). 

On the other hand, according to realized facts in this regards, it should be 

mentioned that foreign investors have a critical role in creating these 

phenomena and they withdrew from emerging markets at the same time. For 

example, the U.S. investors and Japanese banks pull out from the Latin 

American and Asian financial markets respectively and create crisis in these 

countries. Except the impacts of this phenomenon on real sector of economy 

and losses in output, emerging market countries lost access to international 

http://en.wikipedia.org/wiki/Currency_crisis
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capital markets during these periods (Calvo and Reinhart, 2000; Kaminsky 

and Reinhart 1999). 

Moreover, one of the reasons behind the current global financial crises 

might be the interdependence or herding behavior by investors. Since 

gathering and processing information on economic fundamental variables in 

emerging markets is difficult, expensive and time consuming, while 

following of other investment and their decisions is cheap, investors and 

lenders in emerging markets do not evaluate the volatility in macroeconomic 

variables fundamentally, whereas their evaluation according to herding 

behaviors will be based on technical analysis. So it can be expressed that 

herding behaviors are possible in emerging market economies. On the other 

hand, these phenomena in financial markets lead to sudden stops in capital 

flows and capital reversals. While there are several theories to explain these 

behaviors and this phenomenon has been found to be more frequent in 

emerging markets and crisis situations, the empirical researches on this topic 

are scarce. 

Hence this study aims to introduce the sudden stops of capital inflows as 

a cause of financial crises in selected emerging market countries. The 

remaining of the paper is structured as follows: Section (2) reviews sudden 

stops and herding behavior literature and its related impacts on financial 

crises. The methodology of research and empirical model to evaluate the 

hypothesis of the study will be represented in Section (3). Section (4) 

analyzes the empirical results and finally, Section (5) concludes relevant 

remarks. 

2. Literature Review  

The sudden stop phenomenon is basically defined as an unexpected 

reduction of capital inflows to a country and up to time of sudden reduction 

that they have been receiving large volumes of foreign capital (Calvo, 1998). 

This event occurs due to volatility of macro-fundamental variables, the 



How do Sudden Stops of … 5 

 

 

conditions of balance of payment and the change in investors’ behavior 

(Efremidze, 2009). Moreover, the emerging markets have been affected by 

these phenomena in 1990s and 2000s [for example East Asian Crisis (1997-

98), Russian Crisis (1998) and Mexican Crisis (1994)]. This definition of 

sudden stop episode was extended by Mendoza (2001), Mendoza and Smith 

(2002) and Hutchison and Noy (2006). These authors consider the effect of 

large downward adjustments in domestic production after a sharp reversal in 

capital inflows and collapses in asset prices and in the relative prices of 

non-tradable goods relative to tradable ones (Sulimierska, 2008).  

According to the literature, the sudden stop of capital flow includes a 

reversal in capital inflows associated with a currency and balance of 

payments crisis (Calvo, 1998; Rodrik and Velasco, 1999; Calvo et al., 2003; 

Kaminsky and Schumukler, 2003; Hutchison and Noy, 2006). There are 

three mechanisms through which a sudden stop in international capital flows 

can lead to currency and balance of payments crises. The first two channels 

were constructed on the financial friction of the “great depressions” model. 

The first channel is based on the Keynesian hypothesis of price or wage 

stickiness and its association with an external financing premium (Bernanke 

et al., 1999).  

The second channel is called as Fisherian analysis of debt-deflations 

motivated by collateral constraints. This analysis was presented by Kiyotaki 

and Moore (1997) and extended by integrating forms of imperfect credit 

markets, by Mendoza (2001). Basically, these two approaches explored the 

effect of a fall in credits, attributable to the sudden stop in capital 

approaches, combined with an external financing premium, a “financial 

accelerator”, reducing aggregate demand and causing a fall in output. On the 

contrary, Mendoza’s approach to Bernanke et al. (1999) and Kiyotaki and 

Moore’s (1997) sudden stop models is completely different. This analysis 

concentrates on an extra volatility event and clarifies the unexpected 
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economic collapses of sudden stops as a typical occurrence nested within the 

co-movements of systematic business cycles. The model also makes stresses 

upon interaction among uncertainty, risk aversion and incomplete 

contingent-claims markets in forming the transmission mechanism linking 

financial frictions to the real economy. This analysis is the same as the 

models developed by Aiyagari (1993) and Aiyagari and Gertler (1996), 

where precautionary saving and state-contingent risk premium play a major 

role in driving business cycle dynamics. In addition, Mendoza (2001) added 

“policy uncertainty” and “involuntary contagion” as explanatory variables in 

sudden stops model.  

Finally, the third mechanism is the analysis of existence of multiple 

equilibria more of which were expanded as fraction of the second and third 

generation model (Calvo, 1998; Rodrik and Velasco, 1999; Aghion et al., 

2001). However, according to Rodrik and Velasco (1999), in this method, 

extreme short debt can make borrowing economies vulnerable to abrupt 

changes in lenders’ or investors’ expectations, which can in turn become 

self-fulfilling of a currency crisis. Moreover, the cause for the shift of the 

economy to an inappropriate equilibrium might be the sudden capital 

reversal (Sulimierska, 2008). 

On the other hand, the recent volatilities in the economies emerging and 

even non-emerging markets have caused a huge misunderstanding among 

economists. The knee-jerk reaction after Mexico’s Tequila Crisis was to be 

blamed on fiscal deficits and current account deficits, CADs (while it was 8 

percent of GDP in 1994 and was expected to rise to 9 percent in 1995). Since 

the international debt problems were preceded by CADs, it was alluring to 

summarize that high CAD and low saving rates lied at the heart of Mexico’s 

difficulties then, and in 1994. 

The 1997-1998 Asia Crisis increased serious doubts about the corollary’s 

relevance. In contrast to Mexico and other countries of Latin America 

(except for Chile), Asian countries displayed enviably high saving rates 

while CADs were low for some countries such as Indonesia or was large 
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surpluses for a few countries such as Taiwan. Moreover, the Asian crisis 

emerges to be deeper and longer-lasting than the Tequila. Hence, different 

views were presented about reasons and causes of crises. For example, there 

is still a group claiming that CADs are the major reason (particularly about 

high CAD in Thailand). On the other hand, the “floaters” are becoming more 

obvious claiming that the fundamental error was not to permit for greater 

exchange rate flexibility (Calvo, 1998). 

Hence, we model herding behavior and sudden stops in a framework of 

currency crises. More specifically, we add capital flows and the likelihood of 

sudden stops of capital inflows into a currency crisis model, and then 

examine the role of capital movements in the recent financial crises. 

Moreover, some questions are raised regarding the paper objectives: how 

does an increase in capital flows affect the crisis vulnerability? What occurs 

for a financial crisis if the lenders follow herding behavior while being 

interdependent? In conjunction with the theoretical literature and empirical 

evidence from the Asian financial crises, this study analyzes empirically the 

critical role of sudden stops in capital flows and herding behavior, which 

lead to financial crises.  

3. The Model and the Methodology 

This section introduces an empirical model based on theoretical literature 

to identify the statistical significance of the determinants of sudden stops and 

also its impact on financial crises. According to the theoretical literature on 

financial crises and capital flows argued in Section (2), the interaction 

between capital flows and sudden stops and financial crises (such as banking 

and currency crises) are shown in Figure (1).  

In general, after a capital inflow episode (Bonanza)1 occurring through 

herding behavior in a country, sudden stops (balance of payment crisis) can 
 

1. This episode is considered as short term financial capital flows. 
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be observed (Furceri et al., 2011; Agosin and Huaita, 2012). It should be 

noticed that the large capital inflows certainly did not lead to financial crises, 

but it is a necessary condition. In other words, if the large capital inflows 

into a country are determined through a herding behavior mechanism, they 

can also be withdrawn by the same mechanism and consequently lead to a 

financial crisis. In this situation, the probability of multiple equilibria will 

arise and this condition leads to balance of payment crisis (sudden stops), 

and then currency crisis. Additionally, if policy makers do not have a 

suitable response to this situation, a banking and currency crises will occur, 

where the Latin American crisis (1980s and 1990s) and the East Asian crisis 

(1997) are two examples respectively. Moreover, even in the absence of 

sudden stops initially, the large capital inflow episodes increase the 

likelihood of financial crisis through boom lending and the effects of this 

phenomenon on sudden stops and interaction between banking and a 

currency crisis, can be shown by a conceptual framework (Figure 1). 

Figure 1: Interaction between Capital Flows and Financial Crises 

 

Source: Author’s findings 
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The hypothesis of “overreaction” in the stock market introduced in the 

seminal work of DeBondt and Thaler (1985) and loan pushing model by 

Basu (1999) is used to determine sudden stops in capital inflows and the role 

of herding behavior on this phenomenon. They prove that due to the herding 

spirits of participants and investors in financial markets, these markets show 

excessive responses to new information or unexpected outcomes. According 

to their study, it is possible that inverse response in prices (the negative 

return) be forecasted by severe upward prices (positive returns) in last. Thus 

after any upward response in the financial market, there is an unexpected 

downward adjustment.  

3.1. Currency crisis model 

According to the theoretical literature, the emerging of sudden stops in 

capital inflows can be as a result of a currency crisis. In this section,  

we introduce an empirical model to evaluate the role of the sudden  

stops (balance of payment crises) in causing currency crisis at emerging 

market countries.  

In order to establish the data for currency crisis, a method introduced by 

Frankel and Rose (1995) is considered. They focus on large exchange rate 

depreciations and consider their critical threshold as 25 percent per annum. 

According to Reinhart and Ragoff (2009), this definition is severe. They 

believe that financial systems in emerging countries is under heavy 

government supervision, so fluctuations in the exchange rate is not very high 

and 25 percent threshold that applies to data from the period after World 

War II, is too high for the earlier period. Therefore, they introduce a 

currency collapse whenever an annual devaluation is 15 percent. 

 

1. It might lead to this view that if this is the case then such unexpected downward 

adjustments would become expected. Therefore investors learn from previous experience 

and begin to anticipate such a downturn. It should be mentioned that it is assumed that 

investors have not learning behavior and their behavior is defined by herding behavior.  
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Therefore, data for currency crisis used in this study are from Reinhart 

and Ragoff (2009). In their study, they have collected information about 

currency crises for developing and developed countries during the period 

1800-2010. Also, in this study data is extended to include 2011. In this 

study, if annual depreciation of any currency versus the US Dollar [or the 

relevant anchor currency – historically the UK Pound, the French Franc, or 

the German Mark (DM) and presently the Euro] was 15 percent or more, the 

currency crisis occurred. So: 
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where ER  is the changes in nominal exchange rate for any country. 

Therefore, the represented model is defined as: 
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where 1itB  is the large capital inflows episode in previous period, itSS  is 

sudden stops in capital inflows, itX  and 
*

1itX  denote two sets of 

explanatory variables in period t and t-1, respectively. 

The large capital inflows episode is established as follows: 












..0

%11

wo

GDP

NF
andTDevif

B it

it
TDevit

it

i


 

(3) 

where NFit is net financial account, it

it

it
it trend

GDP

NF
TDev   and σTDevi are 

the deviation of net financial account-GDP ratio from its historical trend and 

the standard deviation of de-trended series for net capital inflows in 

economy i respectively. 
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The sudden stop events SSit are established in the following manner 

where the annual change in capital flows are as follows: 
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(4) 

Thus, this episode is known as a series of years in which this measure is 

satisfied. It should be noticed that there is a joint condition in Equation (4) 

ensuring that it is impossible for a country to experience a sudden stop (SSit) 

and large capital inflows episode (Bit) in the same year. Also the contraction 

in capital flows must be greater than 5% as a share of GDP. According to 

this measure, the sample will be restricted to those countries in which the 

capital account reversal exceeds 5 percent of GDP to keep away from 

including cases that show minimal change in the capital account which is 

larger than one standard deviation but is not serious for that economy. In 

other words, the size of economy is important (Guidotti et al., 2004; 

Cardarelli et al., 2010). 

Therefore, the covariates for the large capital inflow episode ( 1itB ), 

sudden stops ( itSS ) and the matrices of controls itX  and 
*

1itX  have been 

separated in Equation (2) and also an interaction term for the large capital 

inflows episode (bonanzas) and sudden stops entered the model. The main 

purpose of this econometric specification is to make a decision on two 

issues: A) Do the surges (bonanza) in capital inflows raise the probability of 

currency crises? This question will be answered by estimating the Equation 

(2) (without considering the interaction terms) and evaluating the sign and 

the statistical significance of b̂ ( 0ˆ:0 bH  ). B) Does the bonanza directly 

affect the currency crises? This question will be evaluated by estimating 

Equation (2) including the interaction term of the bonanza and sudden stops 

and evaluating the sign and significance of the coefficient of the bonanza  
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( 0ˆ:0 bH  ) and finally the linear combination of the two coefficients  

( 0ˆˆ:0  bssbH  ). 

According to the hypothesis of this study on the existence of herding 

behavior in capital flows into emerging markets and implication of Basu’s 

(1999) loan pushing model and the overreaction hypothesis of DeBondt and 

Thaler (1985), the higher capital inflows episode variable at the previous 

period ( 1itB  ) has been added to the currency crisis model. In fact, the 

significance of this variable will confirm the existence of herding behavior. 

Moreover, after this phenomenon occurs, as a response to not optimistic 

insight and perception about fundamental variables, lenders and investors 

gregariously will withdraw from these markets and create sudden stops in 

capital inflows. Hence, itSS  has been added to the model. 

Moreover, according to the realized facts on interaction between 

currency crises and sudden stops of capital flows, there are two major 

questions. First, what amounts of the volatility in exchange rates are relative 

to other factors which will be extended by sudden stops in capital flows? 

Second, is there a causality relation from sudden stops to exchange rates or 

vice versa? In other words, do exchange rate risks lead to sudden stops?  

In order to answer these questions, the role of other potential explanatory 

variables has to be considered for explanation of exchange rate behaviors. 

These variables can present the reverse causality from the changes in 

exchange rate to sudden stops of capital flows. A model of exchange rate 

determination that considers various possible relationships is a practical and 

useful starting point. For example, the monetary models used for exchange 

rate determination that have been introduced in 1970s and 1980s are reliable 

and consistent with short-run price rigidity. A few models in this case were 

introduced by Frankel (1979) and Frankel and Rose (1995). In our model 

specification, a change in risk premium of a country (that is dependent on 

the supply of international liquidity) has been added into model. In this 

model, it has been allowed that the equilibrium of real exchange rate violates 

the long-run purchasing power parity (PPP). Instead the model will include 
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some variables such as terms-of-trade trends, long-run productivity 

differentials between domestic country and abroad, and the country’s fiscal 

condition which are important to be determined. More specifically, the 

model is consistent with a large group of open macroeconomic models [see, 

e.g., Edwards (1989) and Obstfeld and Rogoff (1996) for information].  

3.2. Data structure  

This study focuses on the twenty Asian countries from East and West, 

namely China, India, Indonesia, Iran, Korea, Turkey, Bangladesh, Malaysia, 

Pakistan, Philippine, Thailand, Vietnam, Bahrain, Jordon, Kuwait, 

Mauritius, Oman, Sri Lanka, Hong Kong, and Singapore. The sampling time 

series are from 1970 to 2011, and the data and their sources are reported in 

Table (2) in Appendix 1. 

4. Empirical Results 

According to the specified models in the previous section and using data 

described in Appendix 1, the estimated results for currency crisis in sample 

countries during 1970-2011 are reported in Table (1). 

4.1. Estimated results for currency crisis model 

The interaction between currency crisis, banking crisis and balance of 

payment crisis (sudden stop) is considered in the first column of Table 2. 

Also the effect of large capital inflows (Bonanza) in previous period on 

currency crisis is evaluated through results of the model estimation. The 

results show that the Bonanza phenomenon does not raise the probability of 

currency crisis while the sudden stop is an important factor in this regards. 

The second column of Table (1) shows the estimates for the baseline 

model. A number of variables (except for the deviation of term of trade from 

its long-run) yield the expected signs consistent with the theory, affecting 
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significantly the exchange rate crisis. The exceptions are the change in Log 

of money (M2), the proxy for difference in productivity, the terms-of-trade 

gap and the budget deficit deviated from its long-run trend.  

In the third column of Table 2, the results are reported by dropping the 

bonanza variable (which had not been statistically significant) and replacing 

the interest rate differential variable by the foreign interest rate, i*, which is 

proxied by the Central Bank of the U.S short-run real interest rate – a close 

proxy to a short-run “risk-free” rate during the period. Also in this model the 

proxy for difference in productivity and the budget deficit deviated from its 

long-run trend are not significant.  

Finally, columns (4) to (7) indicate the robustness of the foregoing 

regressions to the inclusion of four other potentially important variables 

which are the change in Log of capital flows, the change in the ratio of 

foreign reserve to paper money, the Log of the ratio of exports to imports 

and the Log of the ratio of external debt to export at t-1. Except for the 

external debt variable, the other variables have not affected the probability of 

happening currency crisis in these countries.  

Table 1: Probability of occurrence of a currency crisis 

Variable 
Model 

01 

Model 

02 

Model 

03 

Model 

04 

Model 

05 

Model 

06 

Model 

07 

Bt-1 0.10 

(0.51) 

0.49 

(0.49) 

- - - - - 

SS 1.24* 

(0.73) 

1.68*** 

(0.62) 

1.69*** 

(0.55) 

1.60*** 

(0.56) 

1.60*** 

(0.60) 

1.67*** 

(0.54) 

1.96*** 

(0.69) 

BC  1.47*** 

(0.38) 

0.91** 

(0.42) 

0.97** 

(0.42) 

0.97** 

(0.42) 

1.03** 

(0.45) 

1.03** 

(0.43) 

1.03** 

(0.49) 

Bt-1*SS 0.51 

(1.02) 

- - - - - - 

tMLn )( 2  - 1.99 

(1.81) 

5.86*** 

(1.7) 

6.06*** 

(1.73) 

7.98*** 

(1.91) 

6.02*** 

(1.76) 

4.95*** 

(1.81) 

tYrealLn )(  - -7.74* 

(4.19) 

-10.02*** 

(3.80) 

-9.73*** 

(3.77) 

-

13.31**

* 

(4.15) 

-

10.1*** 

(3.72) 

-

10.12** 

(4.40) 

1ttotgap  - -1.29 

(0.96) 

-1.53* 

(0.85) 

-1.58* 

(0.85) 

-2.86** 

(1.25) 

-2.14** 

(0.98) 

-2.01 

(1.29) 

1

**

1

)/(

)/(









t

t

nYrealLn

nYrealLn  
- -0.25 

(0.20) 

-0.23 

(0.22) 

- - - - 
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Variable 
Model 

01 

Model 

02 

Model 

03 

Model 

04 

Model 

05 

Model 

06 

Model 

07 

1tgapBD  - 0.0009 

(0.09) 

0.04 

(0.08) 

- - - - 

*

tt ii   - 0.11*** 

(0.03) 

- - - - - 

*

ti  
- - 0.21** 

(0.09) 

0.22** 

(0.09) 

0.29*** 

(0.09) 

0.19** 

(0.09) 

0.26** 

(0.11) 

twsCapitalFloLn )(  - - - 0.005 

(0.05) 

- - - 

tMres )/( 0  - - - - -0.01 

(0.01) 

- - 

1)/( tMXLn  - - - - - -0.79 

(0.65) 

- 

 
1/. tXDebtExtLn  - - - - - - 0.81** 

(0.39) 

Constant        

Observation 666 508 560 560 534 560 439 

Wald Test (Prob.) 26.72 

(0.00) 

40.52 

(0.00) 

61.05 

(0.00) 

46.38 

(0.00) 

49.99 

(0.00) 

47.21 

(0.00) 

42.85 

(0.00) 

Source: Author’s Findings 

Note: Figures in parenthesis are standard errors. *significant at 10%, **significant at 5% and *** 
significant at 1%. 

5. Conclusion 

One of the critical issues in analyzing financial crises in many emerging 

economies is the phenomenon of sudden stop of capital flows or capital 

account reversals. The objective of this paper was to examine the role of 

sudden stops in the currency crisis in Asia. Hence the probability of up-and-

coming a currency crisis after sudden stop in capital inflows caused by 

herding behaviors was estimated by a Logit regression for the selected Asian 

countries during 1970-2011.  

The results for considering the interaction among currency crisis, 

banking crisis and balance of payment crisis (sudden stop) show that balance 

of payment (sudden stop) and banking crises are significant determinants of 

the probability of occurrence of currency crisis. Also, the results for currency 

crisis model indicated that the change in Log of money (M2), the change in 

Log of real product in economy, the deviation of term of trade from its long-

run trend, the foreign interest rate and Log of the ratio of external debt to 
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exports have statistically significant effects on the likelihood of occurrence 

of currency crisis. 

According to results obtained, the monetary authorities should have a 

special care to capital flows internationally, applying efficient instruments to 

be able to manage the large fluctuating capital inflows and sudden capital 

outflows. Although the capital account controls are possible through 

applying physical restrictions, the price restrictions such as Tobin tax would 

be more efficient.  

Appendix: 

Definitions of variables, which are used in the currency crisis models as 

control and explained variables in itX  and 
*

1itX  matrices, their symbols 

and the sources of relevant data, are reported in Table (2).  

Table 2: Variables, their definitions and the source of them 

Variable Definition Symbol Source 

Sudden Stop According to main text. SS IFS and Author 

Calculations 

Bonanza According to main text. B IFS and Author 

Calculations 

Net Financial 
Account 

Net financial account from 
Balance of Payments 

statistics IFS dataset (NFL, 

current US$). 

NF IFS, WDI. 

Currency Crisis According to main text. CC Reinhart and Rogoff 

(2009) IFS and Author 

Calculations 

Banking Crisis Dummy variable that takes 

value 1 if a crisis starts in 
that year. 

BC Reinhart and Rogoff 

(2009) 

Laeven and Valencia 

(2010) 

GDP Gross domestic product 

(constant 2000). 

GDP WDI 

Money The change in Log of money 

(M2) at t. 
tMLn )( 2  WDI 

Income The change in Log of real 

product in economy at t. 
tYrealLn )(  WDI 

Term of Trade The deviation of term of 
trade from its long-run trend 

at t-1. 

1ttotgap  WDI 

Difference in 

Productivity 

The difference in Log of 

GDP per capita between 

1

**

1

)/(

)/(









t

t

nYrealLn

nYrealLn  
WDI 
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Variable Definition Symbol Source 

domestic country ( nYreal / ) 

and foreign country  

( ** / nYreal ) at t-1. 

Budget Deficit The budget deficit from its 

long-run trend at time t-1. 
1tgapBD  WDI 

Domestic Interest 

Rate 

Short-run interest rate at each 

country. 

i IFS 

Foreign Interest 
Rate 

Short-run interest rate at U.S. i* IFS 

Capital Flows The change in Log of capital 

flows at time t. 
twsCapitalFloLn )(  IFS 

International 
Reserve 

The change in the ratio of 
foreign reserve (res) to the 

paper money (M0) at time t. 

tMres )/( 0  IFS 

External Debt Log of the ratio of external 

debt ( DebtExt. ) to export 

at time t-1. 

  1/. tXDebtExtLn  WDI 

Export to Import Log of the ratio of export (X) 

to import (M) at time t-1. 
1)/( tMXLn  WDI 

Source: Authors’ 
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Abstract 

Oil price shocks are the main source of macroeconomic fluctuations in oil 

exporting countries. It is believed that appropriate monetary policy can help 

to stabilize these unwanted variations toward optimal allocations. A 

stochastic dynamic general equilibrium model featuring the properties of 

both cost push and wealth effect transmission channels is developed for the 

Iranian economy. In this context, it is possible to evaluate the role of 

monetary policy measures to accommodate supply side cost push effects and 

demand side wealth effect of oil price shock. This paper is intended to 

investigate the optimal monetary policy strategy for the economy of Iran and 

calibrated for its structural characteristics and patterns of external shocks. 
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The comparative analysis of alternative monetary policies in terms of 

Ramsey, and optimal simple rules is performed based on key nominal and 

real variables variance reductions and the linear quadratic loss (LQ) 

function. Our findings show that domestic inflation targeting rule is the 

optimal monetary policy both in terms of stabilization performance and 

welfare costs. It must be mentioned that the addition of exchange rate to 

domestic inflation targeting rule has failed to improve the welfare measure 

and stabilization in comparison to domestic inflation targeting rule. 
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1. Introduction 

A large body of research shows that oil price fluctuations have considerable 

consequences on real economic activity and inflation. The macroeconomic 

consequences of an oil price shock on real activity are different in an oil 

exporting country from an oil importing country. Oil price shocks, defined as 

unexpected changes in the price of oil, have additional effects on oil 

exporting countries compared to their impact on oil importing economies. 

The economic implications of an increase in the price of oil in an oil 

importing country are mainly the creation of inflationary pressures due to 

increase in production costs, a decrease in productivity level, and 

contractionary effect on output due to a reduction in aggregate demand. 

Therefore, an oil price shock is considered as a bad issue for the oil 

importing countries. In contrast, in an oil exporting country, an oil price 

shock carries an additional effect. The economy as a whole receives a 

positive wealth effect through better terms of trade and increase in real oil 

revenues. Because of this second channel of transmission, additional 

inflationary pressures may be present due to the effects on marginal costs 

and aggregate demand. Naturally, the question of whether there is a positive 

or negative effect on output and consumption in oil exporting economies 

after hitting oil price shock arises. Barell and Pomerantz (2004) argue that 

the consequences of an oil price shock for inflation and output largely 

depend on the monetary policy response of the central banks. DeLong 

(1997), Barsky and Killian (1999), Hooker (1999) and Clarida, Gali and 

Gertler (2000) are among those who suggest that there is a role for monetary 

policy when dealing with oil price shock1. Hunt, Isard and Laxton (2001) use 

the IMF multi-country model to suggest that the effects of oil price shocks 

on economic activity can be limited if appropriate monetary rules are 

 
. In the New-Keynesian school of economy the rationale for government intervention either 

in monetary or fiscal policy lies behind the existence of market failures arising from 

nominal or real rigidities. These rigidities move the economy apart from its Pareto optimal 

allocations and the role of monetary policy is to close or limit this gap. 
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chosen. In this line of reasoning, the role of monetary policy and optimal 

monetary policy determination in oil exporting countries may be different 

compared to the case when only the standard channels of shock transmission 

are considered. 

This structural characteristic of oil exporting countries raises the 

question of the appropriate monetary policy for this kind of economies. 

There have been a few recent models that analyze oil shocks in a New-

Keynesian framework. Studies like Leduc and Sill (2001), Kamps and 

Pierdzioch (2002), Medina and Soto (2005) and Deverux et al. (2006) have 

developed DSGE models to study the macroeconomic implications of 

alternative monetary policy rules, after oil price shocks for a small open 

economy. Kamps and Pierdzioch study the interaction between oil price 

shocks and monetary policy in a small open economy framework. In 

particular, they study the relative performance of alternative monetary policy 

rules and suggest domestic inflation targeting as the appropriate rule for an 

economy that faces an oil shock. Medina and Soto (2005) analyzed the effect 

of oil price shocks under alternative monetary policy rules. The authors 

developed an estimated DSGE model by Bayesian methods for Chile 

economy. The main results show that an increase in the real price of oil leads 

to fall in output and increase in inflation. The contractionary effect of the oil 

shock is mainly due to the endogenous tightening of the monetary policy. 

Deverux et al. (2006) compared alternative monetary policies for an 

emerging market economy that experienced external shock on interest rates 

and terms of trade. In particular, they investigated the importance of 

exchange rate flexibility in implementing such rules (a fixed exchange rate 

rule, and two types of inflation targeting rules). Their main finding is that the 

degree of pass-through in import prices is crucial in determining the 

stabilization properties of an inflation targeting regime. In all of these studies 

the oil price shock transmission channel is through cost push shocks and its 

effect on raising the production expenditure. However, Romero (2008)  

has contributed to this literature by considering a wealth effect that is present 
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in oil exporting countries, and that acts as an additional channel of 

transmission for oil price. He concluded that in this setting a monetary policy 

rule that reacts to consumption and not only final goods production is  

welfare superior. 

In this paper, a dynamic stochastic general equilibrium model based on 

Romero (2008) has been developed for the economy of Iran as an oil 

exporting country to investigate the dynamic effects of external shocks and 

examine the optimal monetary policy rule. We apply the linear quadratic 

(LQ) approximation to the optimal monetary policy problem, as suggested 

by Benigno and Woodford (2007), and use the standardized algorithm 

proposed by Altissimo et al. (2005). While the solution to the optimal policy 

problem is a useful benchmark for monetary policy evaluation, it is not 

implementable from a central bank's perspective. To make our results easier 

to interpret, we approximate the welfare-maximizing policy rule with a set of 

simple rules reacting only to observable variables. We evaluate the overall 

performance and the stabilization properties of various simple monetary 

policy rules. The welfare maximization objective function as it is verified by 

Romero (2008) is proposed to be either with output gap or consumption gap 

to compare their relative performance. We have considered three alternative 

monetary policy rules in this regard: an inflation targeting rule, a domestic 

inflation targeting rule and fixed exchange rate rule. The stabilization 

performance of these monetary rules has been compared both with output 

gap and consumption gap based loss functions. These rules have been 

adopted because they feature the conduct of monetary policy in many oil 

exporting countries. It must be mentioned that the presence of oil component 

in CPI inflation raises the problem of targeting CPI inflation or domestic 

inflation in optimal monetary policies for the economy of Iran. This question 

arises due to the inclusion of real exchange rate channel of transmission for 

the oil price shock in this open economy. Having studied the model in the 
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closed form, where the exchange rate channel is absent, the results were 

completely different1. 

We present the details of general equilibrium model for the economy of 

Iran as an oil exporting small open economy in the next section. Then, we 

lay out the parameter calibration of the model and the method of solving the 

system of stochastic general equilibrium equations. We proceed by the 

specification of policymaker's problem and solution method. In the next 

section a comparative analysis between different monetary policy rules is 

conducted. At first, optimal Ramsey rule is compared to the estimated 

empirical rule and then optimal monetary policy in form of a set of optimal 

simple rules are approximated and compared according to their stabilization 

properties with the Ramsey fully optimal rule and the empirical rule. In the 

last section, the conclusions and recommendations have been proposed.  

2. The Model 

In this section we describe a dynamic stochastic general equilibrium (DSGE) 

model with nominal rigidity and assume a small open economy. The latter 

assumption implies that international prices, the foreign interest rate and 

foreign demand are not affected by domestic agent’s decisions. The 

economy is populated by infinitely-lived representative household, final 

good producing firms, an oil producing firm and a monetary authority. 

Domestic households consume domestically-produced goods and imported 

differentiated foreign goods. It is assumed that home goods are partly sold 

domestically and partly exported abroad. Households supply their labor 

services to the competitive internal labor market2 and receive their 

corresponding wages. Labor is perfectly mobile between the oil and non-oil 

sectors, and workers in both sectors are subject to the same competitive 

 

.  Please refer to Rabee Hamedani & Pedram (2012). 

.  Please note that the inclusion of wage rigidity (incomplete labor market) to this model 

examined for the Algerian, Mexican and Venezuelan economies does not change our result 

significantly. Please refer to Allegret & Benkhoddja (2010).  
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wage. Furthermore, households are the owners of firms producing domestic 

goods, and thus, they earn the profit of the firms. As a whole, households 

make saving decisions, consume domestic and foreign differentiated final 

goods and provide labor to both the final good and the oil sector.  

Domestic firms produce a continuum of differentiated varieties of 

domestic goods. Labor and oil are the factors of production and firms 

possess monopolistic power over the variety of goods they produce and set 

prices as in Calvo (1983). Final good producing firms buy oil from the oil 

sector at a world determined exogenous given price. The oil sector 

maximizes profits, satisfies domestic demand for oil, and sells the residual to 

the rest of the world. Monetary policy is conducted as a Taylor type rule that 

incorporates interest rate inertia, GDP growth, inflation and real exchange 

rate. For simplicity, there is no fiscal sector. 

Three key features distinguish this setup from an otherwise standard 

model. First, the oil sector competes for labor against the final goods sector. 

Second, there is an international oil market where the real price of oil is 

determined by cartel negotiations or other events that are exogenous to the 

economy. Third, changes in oil prices produce a wealth effect on oil-

producing economies. These particular characteristics of the model will 

allow us to study the effects of oil price shocks on oil-producing economies. 

The following sections describe the model in greater detail. 

3. Households 

The domestic economy is inhabited by a continuum of households that 

derive utility from consumption of a composite good (𝐶𝑡) and disutility 

from hours spent working (1 − Nt
s). The expected present value of the 

household utility is given by: 

Et ∑𝛽t [
(𝐶𝑡 − 𝜂𝐶𝑡−1)

1−
1

σ

1 −
1

σ

−
(𝑁𝑡

𝑠)
1+

1

φ

1 +
1

𝜑

]  

∞

𝑡=0

 (1) 



28 Money and Economy, Vol. 8, No. 3, Summer 2013 

 

where 𝐸𝑡 denotes conditional expectation based on information set in period 

t. Parameter 𝛽 is the subjective discount factor. Parameter 𝜎 shows the inter-

temporal elasticity of substitution, 𝜑 represents the Frisch elasticity of labor 

supply. As in Woodford (2003), the introduction of money balances in this 

model is abstracted and a cashless economy is proposed1. 

Consumption bundle (𝐶𝑡) is a composite of domestic goods (CH,t ) and 

imported consumption goods (CF,t ) which are aggregated based on Dixit-

Stieglitz method defined as: 

𝐶t = [(1 − 𝛾)
1

θ⁄ 𝐶𝐻,t

𝜃−1
𝜃⁄ + 𝛾

1
𝜃⁄ 𝐶𝐹,𝑡

𝜃−1
𝜃⁄ ]

𝜃
𝜃−1⁄

 (2) 

Parameter 𝜃 is the elasticity of substitution between domestic and 

imported goods and  γ is their corresponding shares. Each consumer at each 

level of consumption purchases a composite of domestic and foreign goods 

to minimize the total cost of its consumption basket. The price index (Pt) for 

the consumption bundle is given by: 

𝑃𝑡 = [𝛾𝑃𝐻,𝑡
1−𝜃 + (1 − 𝛾)𝑃𝐹,𝑡

1−𝜃]
1

1−𝜃⁄
 (3) 

where PH,t and PF,t are the price of domestic and imported consumption 

basket, respectively. Minimization of total consumption expenditure 

(PH,tCH,t + PF,tCF,t) results in the demand function for differentiated 

domestic and imported goods given by: 

𝐶𝐻,𝑡 = (1 − 𝛾) (
𝑃𝐻,𝑡

𝑃𝑡
)
−𝜃

𝐶t (4) 

 

. The equilibrium in money market in New-Keynesian models is retained via interest rate 

relationship (like Taylor rule) instead of intersection of money demand and supply 

functions. However, it is possible to add the money demand function to the following 

model to derive the equilibrium money balances as well. For further information please 

refer to: Robert King (2000), "the new IS-LM Model, language, logic and limits", Federal 

Reserve Bank of Richmond, Working papers, pp. 51-53. 
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C𝐹,𝑡 = 𝛾 (
𝑃𝐹,𝑡

𝑃𝑡
)
−𝜃

𝐶t (5) 

Households are considered Ricardian with the access to two assets of one 

period domestic savings (borrowing) (𝐷𝑡) and one period foreign savings 

(borrowing) (𝐵𝑡
∗). There are no adjustment costs in portfolio composition. 

Therefore, each HH enters period t with nominal domestic savings (Dt) and 

nominal foreign saving (εtBt−1
∗ ). HH receives labor income (WtNt

s) and also 

receives profits Πt and Πt
o from both the final good producing firms and oil 

producing firm, respectively. Then, he uses these funds to finance 

consumption (Ct), and new amounts of domestic and foreign savings. As in 

Medina and Soto (2005), each time a domestic HH borrows from abroad, it 

must pay a premium over the international price of external borrowings. This 

premium is introduced in the model to obtain a well-defined steady-state for 

the economy. HH budget constraint is thus given by: 

PtCt + Et{Qt,t+1Dt+1} +
εtBt

∗

(1 + it
∗)Θ (

εtBt
∗

PX,tXt
)

= Dt + εtBt−1
∗ + WtNt

s + Πt + Πt
o 

(6) 

where the foreign nominal interest is denoted by it
∗ and Qt,t+1represents the 

stochastic discount factor. The function Θ(
εtBt

∗

PX,tXt
) corresponds to the 

premium domestic HH have to pay each time they borrow from abroad, 

where Bt
∗ aggregated over all HH can be regarded as the net foreign asset 

position of the economy and  PX,tXt is the nominal value of exports. In 

steady state, the Θ(. ) function is parameterized as: 

(
εtBt

∗

PX,tXt
) = e

[
ωεtBt

∗

PX,tXt
]
        (7) 

The assumption of premium dependence on the aggregate net foreign 

asset position of the economy implies that HH takes Θ(. ) as given when 

deciding their optimal portfolios. It must be noted that Θ(. ) is strictly 
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decreasing in 
εtBt

∗

PX,tXt
  when ω < 0. This means that if the domestic economy 

is a net borrower, so that Bt
∗ < 0, then the domestic representative HH must 

pay a premium on top of the foreign interest rate it
∗. On the other hand, 

if Bt
∗ > 0, the representative HH receives a lower return on savings. 

Household maximizes (1) with respect to consumption, domestic and 

foreign savings (borrowings), and labor supply subject to the resource 

constraint (6). Therefore, it is possible to derive the optimal conditions for 

consumption-domestic saving decision, consumption-foreign saving decision 

and labor-leisure choice after solving for the first order conditions as:  

𝐸𝑡 [𝛽(1 + 𝑖𝑡)
𝑃𝑡

𝑃𝑡+1

(𝐶𝑡+1 − 𝜂𝐶𝑡)
−1

𝜎⁄

(𝐶𝑡 − 𝜂𝐶𝑡−1)
−1

𝜎⁄
] = 1 (8) 

𝐸𝑡 [𝛽(1 + 𝑖𝑡
∗)𝛩 (

𝜀𝑡𝐵𝑡
∗

𝑃𝑋,𝑡𝑋𝑡
)

𝜀𝑡+1𝑃𝑡

𝜀𝑡𝑃𝑡+1

(𝐶𝑡+1 − 𝜂𝐶𝑡)
−1

𝜎⁄

(𝐶𝑡 − 𝜂𝐶𝑡−1)
−1

𝜎⁄
] (9) 

(𝑁𝑡
𝑠)

1
𝜎⁄ (𝐶𝑡 − 𝜂𝐶𝑡−1)

1
𝜎⁄ =

𝑊𝑡

𝑃𝑡
    (10) 

where (8) is the Euler condition for the domestic saving denoting 

consumption- domestic saving optimal choice. Equation (9) is the Euler 

condition for the foreign savings denoting consumption- foreign saving 

optimal choice and equation (10) is the labor-leisure optimal choice 

representing the labor supply of the household. Combing (8) and (9) it is 

possible to obtain an expression for the uncovered interest parity (UIP) 

condition given by: 

(1 + 𝑖𝑡) = (1 + 𝑖𝑡
∗)𝛩(

𝜀𝑡𝐵𝑡
∗

𝑃𝑋,𝑡𝑋𝑡
)

𝐸𝑡 [
𝜀𝑡+1𝑃𝑡

𝜀𝑡𝑃𝑡+1

(𝐶𝑡+1−𝜂𝐶𝑡)
−1

𝜎⁄

(𝐶𝑡−𝜂𝐶𝑡−1)
−1

𝜎⁄
]

𝐸𝑡 [
𝑃𝑡

𝑃𝑡+1

(𝐶𝑡+1−𝜂𝐶𝑡)
−1

𝜎⁄

(𝐶𝑡−𝜂𝐶𝑡−1)
−1

𝜎⁄
]

 (11) 
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Note that the variable 𝑖𝑡
∗and 𝐵𝑡

∗which represent foreign interest rate and 

foreign savings evolve exogenously according to the following 

AR(1) process: 

4. Domestic Firms (non-oil sector) 

There is a continuum of final good variety producers. Oil 𝑂𝑡 (𝑗) and labor 

Nt (j) are factors of production for domestic firms to produce differentiated 

final goods. Cobb-Douglas production function with constant return to scale 

is considered for the technology as: 

YH,t = AtNt(j)
αOt(j)

1−α (12) 

where 𝐴𝑡 represents the total factor productivity. It is assumed that this 

variable is exogenously determined and it evolves according to an AR(1) 

stochastic process: 

ln At = ρA ln At−1 + εA,t        , εA,t~IN (0, σA) (13) 

where the parameter 𝜌𝐴 is the autocorrelation coefficient showing the 

persistence of domestic production technology. 𝜀𝐴,𝑡 is an independent and 

identically distributed random variable with zero mean and standard 

deviation 𝜎𝐴.  

Domestic firms supply their output in a monopolistic market with 

differentiated goods and at the same time, they face a nominal rigidity that 

prevents them from adjusting their prices as in Calvo (1983). This assumes 

that firms adjust their prices infrequently. The adjustment occurs when 

they receive a signal. In every period, the probability of receiving 

such a signal (and thus adjusting prices) is 1 − 𝜑 for all firms, and 

independent of their history. Thus, if a firm receives a signal in period t, 

then it will optimally adjust the price of its variety �̅�𝐻,𝑡(𝑗) so as to maximize 
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the present discounted value of the flows of profits according to the 

following problem: 

max
P̅t(j)

∑ ϕkEt{Qt,t+kYH,t+k(j)[P̅H,t(j)(1 + ζ) − MCt+k]}

∞

k=0

 

s.t. 

(14) 

YH,t+k(j) = (
P̅H,t+k(j)

PH,t+k
)

−θH

(CH,t+k + CH,t+k
∗ ) (15) 

where parameter 𝜁 denotes the Pigovian subsidy to the firms. Equation (15) 

is the demand function for the differentiated goods that firm faces and here it 

is imposed as a restriction for optimization problem for price setting. The 

variable  𝐶𝐻,𝑡+𝑘
∗  in (15) is the aggregate foreign demand for domestic goods 

and it is added to the demand function due to the inclusion of firm's export 

(foreign demand for domestic goods) to the foreign sector. This variable can 

be regarded as non-oil export in oil exporting countries. In equilibrium 

aggregate non-oil production (𝑌𝐻,𝑡) equals aggregate domestic consumption 

(𝐶𝐻,𝑡) and aggregate foreign demand for domestic non-oil goods [non-oil 

export (𝐶𝐻,𝑡
∗ )]: 

YH,t = [∫ YH,t(ℓ)
θH−1

θH dℓ
1

0

]

θH
θH−1

= CH,t + CH,t
∗  (16) 

Nominal marginal costs (MCt) in equation (14) can be derived 

considering the production function as: 

MCt =
1

αα(1 − α)1−α

Wt
α(Pt

o)1−α 

At
 (17) 

Now, if the optimization problem of non-oil firm is solved with respect 

to reset price �̅�𝑡(𝑗) control variable, the first order condition will be 

given by: 
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P̅H,t(j) = P̅H,t  
θH

(θH−1)(1 + ζ)

∑ (ϕβ)kEt [
C

t+k

−1
σ

Pt+k
PH,t+k

θH YH,t+kMCt+k]
∞
k=0

∑ (ϕβ)kEt [
C

t+k

−1
σ

Pt+k
PH,t+k

θH YH,t+k]
∞
k=0

 (18) 

As the price setting problem for all non-oil domestic firms in each period 

is similar, they will set the same price. Thus, the aggregate price index in this 

condition is:

PH,t = [∫ PH,t(j)
1−θHdj

1

0

]

1

1−θH

 

(19) 

Since there are an infinite number of firms, there will be exactly the 

fraction 1 − φ firms which get to update in any period, and exactly the 

fraction 𝜑 firms which do not. Furthermore, since these firms are drawn 

randomly, looking at the distribution of any subset of firms is the same as 

looking at the distribution of all firms. This implies that the dynamics of the 

domestic price is given by the following law of motion: 

PH,t = [ϕPH,t−1
1−θH + (1 − ϕ)P̅H,t

1−θH]

1

1−θH 
(20) 

This means that the aggregate price level is a convex combination of the 

reset price and the previous price level, just as assumed earlier. 

5. Oil Sector1 

Oil producing firm encounters competitive market both in its oil supply and 

 
. There is a criticism to this method of modeling for the members of OPEC that they obey 
their allocated quotas and do not optimize their own oil production like a separate firm. It 
must be mentioned that OPEC member countries like Iran do not obey their allocated 
quotas. According to Colgan (2013) calculations, Iran has quota overproduction in 72% of 
months during 1982-2010. The correlation between oil production and quota for Iran is 
estimated to be 0.002.   



34 Money and Economy, Vol. 8, No. 3, Summer 2013 

 

labor demand. Therefore, oil prices (𝑃𝑡
𝑜) and wages (Wt) are given and profit 

maximizing oil producing firm has only one control variable of oil supply 

(𝑂𝑡
𝑠). Oil production technology operates under decreasing return to scale 

restriction. The oil supplied at first satisfies domestic oil demand of domestic 

non-oil sector and then export the residuals to the rest of the world. Profit 

maximization of the oil producing countries is hence as follows: 

max
Nt

o
(Pt

oOt
s − WtNt

o) (21) 

s. t: Ot
s = Zt(Nt

o)ν (22) 

where parameter 1 < 𝜈 < 0 measures the labor share in oil production1. 

Variables 𝑍𝑡  and  𝑁𝑡
𝑜 denote oil production productivity level and oil sector 

labor. Oil production technology as an exogenous variable evolves according 

to the following equation of: 

𝑙𝑛 𝑍𝑡 = 𝜌𝑍 𝑙𝑛 𝑍𝑡−1 + 𝜀𝑍,𝑡  (23) 

where the parameter 𝜌𝑧 is the autocorrelation coefficient showing the 

persistence of oil production technology. εz,t is an independent and 

identically distributed random variable with zero mean and standard 

deviation 𝜎𝑧.  

The first order condition with respect to oil supply (Ot
s) yields: 

𝑍𝑡𝑃𝑡
𝑜(𝑁𝑡

𝑜)𝜈−1 = 𝑊𝑡    (24) 

Equation (25) can be regarded as the labor demand function for the oil 

sector. Decreasing return to scale is assumed for the oil production to 

guarantee the existence of unique equilibrium for the oil sector maximization 

problem. 

 

1. This share of labor in oil production is measured for the representative oil exporting 

economy to be 0.03. It shows that the oil production is loosely geared to labor. 
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6. Foreign Economy 

For simplicity, we assume a symmetric structure for the foreign sector.  

The foreign demand for domestic non-oil goods is given by the  

following expression: 

𝐶𝐻,𝑡
∗ = 𝛾∗ (

𝑃𝐻,𝑡
∗

𝑃𝐹,𝑡
∗ )

−𝜃∗

𝐶𝑡
∗ 

(25) 

where 𝛾∗corresponds to the share of domestic non-oil goods in the 

consumption basket of foreign agents, and 𝜃∗ is the price elasticity of foreign 

demand. It is assumed that domestic firms cannot price discriminate across 

markets. Therefore, the law of one price holds for domestic non-oil goods 

sold abroad: 

𝑃𝐻,𝑡 = 𝜀𝑡𝑃𝐻,𝑡
∗                                                                                                            (26) 

Real exchange rate defined as the relative price of the foreign 

consumption basket (𝑃𝐹,𝑡
∗ ) to the price of the domestic consumption basket: 

𝑆𝑡 =
𝜀𝑡𝑃𝐹,𝑡

∗

𝑃𝑡
 (27) 

where by the assumption is that the price of foreign goods is the relevant 

international price to be used when constructing the real exchange rate. In 

other words, the share of oil and domestic goods on the foreign domestic 

consumption basket is negligible. 

Additionally, the domestic real price of oil is given by the following 

expression: 

𝑃𝑜,𝑡

𝑃𝑡
= 𝜀𝑡

𝑃𝑡
∗𝑜

𝑃𝑡
= 𝑆𝑡

𝑃𝑡
∗𝑜

𝑃𝐹,𝑡
∗  (28) 
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where 𝑃𝑡
∗𝑜is the price of oil in terms of foreign currency and the ratio  

𝑃𝑡
∗𝑜

𝑃𝐹,𝑡
∗   is 

assumed to evolve as a log-linear process of order one given by:  

𝑙𝑛
𝑃𝑡

∗𝑜

𝑃𝐹,𝑡
∗ = 𝜌𝑜

∗ 𝑙𝑛
𝑃𝑡

∗𝑜

𝑃𝐹,𝑡
∗ + 𝜀𝑜∗,𝑡 (29) 

where the parameter 0 < 𝜌𝑜
∗ < 1 and 𝜀𝑜∗,𝑡 are independent and identically 

distributed random variables with mean zero and standard deviation 𝜎𝑜∗.  

Finally, the foreign demand for oil is given by: 

𝑂𝐻,𝑡
∗ = 𝛾𝑜

∗ (
𝑃𝑡

∗𝑜

𝑃𝐹,𝑡
∗ )

−𝜃𝑜
∗

𝑂𝑡
∗ 

(30) 

where Ot
∗ is the foreign oil demand that follows an AR(1) stochastic process 

with the persistence of  ρo
∗  and standard deviation σo∗. The parameters γo

∗  

and θo
∗  have the same interpretation as in (26). 

7. Monetary Policy 

Following Woodford (2003) cashless economy and in line with Monaceli 

and Gali (2007), we assume that the central bank adjusts the short-term 

nominal interest-rate1, 𝑖𝑡, in response to fluctuation in inflation in the non-oil 

goods sector (domestic inflation) (
𝑃𝐻,𝑡

𝑃𝐻,𝑡−1
), CPI inflation (

𝑃𝑡

𝑃𝑡−1
), output gap (

𝑌𝑡

𝑌
) 

and exchange rate (
𝜀𝑡

𝜀𝑡−1
). The general functional form of the monetary policy 

rule in this economy can be written as the following Taylor-type 

relationship:

1 + 𝑖𝑡
1 + 𝑖

= (
1 + 𝑖𝑡−1

1 + 𝑖
)𝜌𝑖 (

𝑌𝑡

𝑌
)
(1−𝜌𝑖)𝜙𝑦

(
𝑃𝐻,𝑡

𝑃𝐻,𝑡−1
)

(1−𝜌𝑖)𝜙𝜋𝐻

(
𝑃𝑡

𝑃𝑡−1
)
(1−𝜌𝑖)𝜙𝜋

(
𝜀𝑡

𝜀𝑡−1
)
(1−𝜌𝑖)𝜙𝜀

 
(31) 

 

. Nominal interest rate is not the policy instrument for many oil exporting countries 

including Iran. However, it must be mentioned that this form of monetary policy rule can 

be easily translated to money via dynamic LM relationship. For more information please 

refer to:  Robert King (2000), "The new IS-LM Model, language, logic and limits", 

Federal Reserve Bank of Richmond, Working papers, pp. 51-53.  
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where the variables without time subscripts denote the steady-state values of 

the corresponding variables. The first factor on the right hand side of 

equation (31) models the degree of interest rate smoothing. The second 

factor shows that the central bank responds to deviations of GDP from the 

steady-state level of economy. Similarly, the third and fourth factors 

represent the fact that the monetary authority reacts to changes in inflation in 

the non-oil goods sector and CPI inflation. The last factor is the reaction of 

the exchange rate fluctuations.  

8. Equilibrium 

For simplicity, we assume that there is no public spending. Therefore, the 

change in nominal monetary balances equals lump sum taxes. Aggregate 

equilibrium condition in each market is as follows: 

The labor market:   𝑁𝑡
𝑠 = 𝑁𝑡 + 𝑁𝑡

𝑜                                                        (32) 

Non-oil goods market: 𝑌𝐻,𝑡 = 𝐶𝐻,𝑡 + 𝐶𝐻,𝑡
∗                                                   (33) 

Oil market:     𝑂𝑡
𝑠 = 𝑂𝑡 + 𝑂𝑡

∗                                                         (34) 

From the budget constraint and the rest of aggregate equilibrium 

conditions, current account can be obtained as: 

𝐶𝐴𝑡 = 𝑃𝑋,𝑡𝑋𝑡 − 𝑃𝑀,𝑡𝑀𝑡 =
𝜀𝑡𝐵𝑡

∗

(1 + 𝑖𝑡
∗)𝛩 (

𝜀𝑡𝐵𝑡
∗

𝑃𝑋,𝑡𝑋𝑡
)

− 𝜀𝑡𝐵𝑡−1
∗  

(35) 

where nominal exports (𝑃𝑋,𝑡𝑋𝑡) value is defined as: 

𝑃𝑋,𝑡 ≡ 𝜀𝑡𝑃𝐻,𝑡
∗ 𝐶𝐻,𝑡

∗ + 𝜀𝑡𝑃𝑡
∗𝑜𝑂𝐻,𝑡

∗ = 𝑃𝐻,𝑡𝐶𝐻,𝑡
∗ + 𝑃𝑡

𝑜𝑂𝐻,𝑡
∗    

(36) 

and nominal imports (𝑃𝑀,𝑡𝑀𝑡 ) value is given by: 

𝑃𝑀,𝑡𝑀𝑡 = 𝜀𝑡𝑃𝐹,𝑡
∗ 𝐶𝐹,𝑡 = 𝑃𝐹,𝑡𝐶𝐹,𝑡 

(37) 
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Based on these relationships, it can be concluded that nominal GDP 

value is given by: 

𝑃𝑌,𝑡𝑌𝑡 = 𝑃𝑡𝐶𝑡 + 𝑃𝑋,𝑡𝑋𝑡 − 𝑃𝑀,𝑡𝑀𝑡 
(38) 

where 𝑃𝑌,𝑡 denotes implicit GDP deflator. 

       The general equilibrium system for this economy consists of the first 

order conditions of the household, the first order conditions of the firms and 

the market clearing conditions. Additionally, the stochastic exogenous 

processes that are present in this model are  𝑍𝑡 , 𝐴𝑡 , 𝑖𝑡
∗, 𝐶𝑡

∗, 𝑂𝑡
∗,

𝑃𝐹,𝑡
∗

𝑃𝐹,𝑡−1
∗ ,

𝑃𝑡
∗𝑜

𝑃𝑇
.  

9. Calibration and Estimation 

Having set up the theoretical model with nominal rigidities, we calibrate the 

structural parameters that characterize the economy. The stochastic system 

of difference equations forms a linear rational expectation system that can be 

written in canonical form as: 

Ω0(𝜗)𝑍𝑡 = Ω1(𝜗)𝑍𝑡−1 + Ω2(𝜗)𝜀𝑡   (39) 

where 𝑍𝑡 is the vector containing the variables of the model expressed as 

log-deviations from their steady state. Appendix (A) and (B) present the 

steady state and log-linearized version of the model developed in the 

previous section. 𝜀𝑡 is a vector containing white noise innovations to the 

structural shocks of the model. Matrices Ω𝑖 are non-linear functions of the 

structural parameters contained in vector 𝜗. The solution to this system of 

difference equation can be expressed after a Jacobian or Schur 

decomposition for the coefficient matrix as follows: 

𝑍𝑡 = Ω𝑧(𝜗)𝑍𝑡−1 + Ω𝜀(𝜗)𝜀𝑡         (40) 

where Ω𝑧(𝜗) and Ω𝜀(𝜗) are functions of the structural parameters. 

Therefore, it is necessary to determine the value of the parameters. Table (1) 
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depicts the calibrated values for the parameters considering the economy of 

Iran. This calibration is based on the quarterly data of the economy during 

1990-2011. Some of the parameters are taken from other researcher's studies 

on the economy of Iran which are shown in the fourth column of Table (1) 

and the others are author's own calculations. The calibrated linear rational 

expectation model is solved using the software Dynare1.  

Table 1: Calibration of structural parameters 

Parameter Definition Value Source 

𝜃 
Elasticity of substitutions. Domestic 

and foreign goods 
1 

Elekdag, Justiniano and 

Tchakarov (2006) 

𝛾 
Share of foreign imported goods in 

the home consumption basket 
0.25 Fakhr Hosseini (2010) 

𝜃𝐻 
Price elasticity of demand for 

consumption goods 
4.33 Shahmorsdi (2008) 

𝛽 Discount factor 0.985 Jalali-Naeini (2012) 

𝜎 
Inter-temporal elasticity of 

substitution 
0.46 Jalali-Naeini (2012) 

𝜑 Frisch elasticity of labor supply 0.48 Taei (2006) 

𝜙 Probability of price reset 0.75 Zangane (2009) 

𝛼 
Share of oil in non-oil production 

function 
0.15 Shahmoradi (2008) 

𝑂𝐻
∗

𝑋
 Share of oil export in total export 0.85 Author Calculation 

𝐶𝐻

𝑌𝐻
 

Share of home good consumption in 

total home good production 
0.8 Author Calculation 

𝑂𝐻
∗

𝑂𝑠  
Share of oil exports to oil 

production 
0.5 Author Calculation 

𝑋 − 𝑀

𝑌
 Share of net export in GDP 0.4 Author Calculation 

𝜂 Habit persistence coefficient 0.6 Romero (2008) 

𝜌𝑖 Smoothing coefficient 0.5 Author Calculation 

𝜙𝑦 Coefficient of output 0.5 Author Calculation 

𝜙𝜋𝐻
 Coefficient on domestic inflation 1.5 Author Calculation 

𝜙𝜋 Coefficient of CPI inflation 1.5 Author Calculation 

𝜙𝜀 Coefficient of exchange rate 0.75 Author Calculation 

𝜔 Risk premium coefficient -0.008 Romero (2008) 

 

. The Dynare file is available at request. 
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Source: Author’s calculations 

10. Optimal Monetary Policy 

In this section we characterize the optimal monetary policy for our small 

open economy, as well as its implications for a number of macroeconomic 

variables. As discussed in Rotemberg and Woodford (1999) in a closed 

economy with staggered price-setting of Calvo, under the assumption of a 

constant Pigovian employment subsidy that neutralize the distortion 

associated with firm's market power, it can be shown that the optimal 

monetary policy is the one that replicates the flexible price equilibrium 

allocation. That policy is required to stabilize the real marginal costs (thus 

mark-ups) at their steady-state level, which in turn implies that domestic 

prices be fully stabilized. With the subsidies in place, there is only one 

effective distortion left in economy, namely, sticky prices. By stabilizing 

mark-ups at their friction-less level, nominal rigidities cease to be binding, 

since firms do not feel any desire to adjust prices. However, in an open 

economy-and as noted among others, by Corsetti and Pesenti (2001), there is 

an additional factor that distorts the incentives of monetary authority 

(beyond the presence of market power) which is the possibility of 

influencing the terms of trade in a way beneficial to domestic consumers. 

This possibility is a consequence of the imperfect substitutability between 

domestic and foreign goods, combined with sticky prices that make the 

monetary policy non-neutral. Therefore, the closed-form monetary 

prescription is not valid and some other forms of optimal monetary policy 

both with discretionary and commitment approaches must be explored. It 

must be noted that unlike closed-form models there are two sources of 

rigidities in this open economy: nominal price rigidity and nominal export 

price rigidity. These rigidities in the environment of open economy bring 

about some different distortions that the monetary authority must 

accommodate. In this paper, we assume that the optimizing monetary 
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authority maximizes the inter-temporal utility function of the household 

subject to the optimal behavior chosen by the private sector and the 

economy's resource constraints. Furthermore, we assume that the 

policymaker can credibly commit to the chosen path of action and does not 

re-optimize along the way. We consider two cases: For our benchmark, we 

assume that the monetary authority implements the Ramsey-optimal policy1. 

We then contrast the Ramsey policy with an optimal policy that is chosen 

considering its implementation constraints known as optimal simple rules: 

i) Ramsey optimal monetary policy 

Recently, researchers are interested in finding Ramsey Optimal monetary 

policy in models with nominal rigidity. For example, Levin, Ontaski, 

Williams and Williams (2005) investigate the design of monetary policy 

when central bank faces uncertainty about the true structure of the economy. 

They find an optimal policy regime that maximizes household welfare using 

Ramsey approach and then evaluate the performance of alternative simple 

policy rules relative to this benchmark. 

The Ramsey Optimal policy under commitment can be computed by 

formulating an infinite horizon of Lagrangian problem. In terms of setting 

the policy, the social planner want to maximize the welfare given the 

decision of the private sector without relying on a particular form of policy 

rule such as (32). The welfare of the economy which is the planner’s 

objective is given as the same form as the lifetime utility of the 

representative agent, that is, a recursive utility function given by: 

𝑉𝑡 = [
(𝐶𝑡 − 𝜂𝐶𝑡−1)

1−
1

𝜎

1 −
1

𝜎

−
(𝑁𝑡

𝑠)
1+

1

𝜑

1 +
1

𝜑

] + 𝛽𝐸𝑡(𝑉𝑡+1) (41) 

 

.  Please see Khan, King and Wolman (2003), Levin et al. (2006), and Schmitt-Grohe and 

Uribe (2007) for detailed discussions in New-Keynesian models. 
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where Vt is the Bellman value function and denotes the dynamic social 

welfare arising from the planner’s choice of policy1. Thus, the policy maker 

seeks to maximize the following objective function: 

𝑊0 = 𝐸0 ∑𝛽𝑡𝑉𝑡   

∞

𝑡=0

 (42) 

where, 𝑊0 is the net present value of utility function with infinite horizon. 

This maximization is subject to private sector decisions, market equilibrium 

conditions and appropriate initial values for forward-looking variables and 

Lagrange multipliers. In other words, the constrained optimization is subject 

to the equilibrium characterization for endogenous variables, given in 

Appendix B. The optimality condition of this Ramsey policy issue can then 

be obtained by differentiating the Lagrangian Equation with respect to each 

of the endogenous variables and setting the derivatives to zero. This is done 

numerically by using Dynare software. 

It must be considered that Romero (2008) has derived the second ordered 

Taylor expansion for the above utility function which yields the following 

loss function with consumption instead of output in the final specification2: 

𝐿𝑡 = 𝜆1𝜋𝑡
2 + 𝜆2(𝐶𝑡 − 𝐶𝑡

𝑛)2 (43) 

Using this loss function instead of the above objective function and 

doing the constrained optimization, we can see that 32 endogenous variables 

are included in 31 equations. Hence, the planner’s optimization procedure 

 

. 𝑉𝑡 is the dynamic social welfare of the social planner expressed in the form of a Bellman 

value function.  

. In the standard New-Keynesian models output gap is a proxy for the marginal production 

cost and consumption which equals domestic production in steady-state condition. 

Therefore, this variable emerges in the standard loss function as a proxy for consumption. 

Since inflation dynamics in the oil exporting countries has a wealth effect demand side 

driver as well and consumption does not equal domestic production in steady state, loss 

function specification in this model is based on consumption gap rather than output gap.  
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would pin down the variable with extra degree of freedom, namely the 

nominal interest rate schedule. So, the solution of the problem gives the  

policy instrument as a function of state variables and shocks that can be 

obtained using numerical methods. 

The limitation of this Ramsey approach is that we cannot solve for the 

closed-form policy reaction function. However, the optimal response of the 

policy variable to various shocks can be revealed in impulse response 

functions (IRF). 

ii) Optimal simple rules 

Ramsey optimal policy provides a convenient benchmark for welfare 

analysis in economic models. However, from the point of view of a policy 

maker, pursuing a Ramsey Policy may be difficult to communicate to public. 

It may also not be operational in the sense that the instruments used to 

implement the Ramsey policy may not be available to the policy maker. The 

literature has therefore focused on finding simple and implementable rules 

that come close to the welfare outcomes implied by Ramsey Policy (Schmitt-

Grohe and Uribe 2007). 

Following Taylor (1993), numerous researches have been done to 

estimate or evaluate all kinds of simple monetary policy rules. The policies 

are simple in the sense that they involve only a few observable 

macroeconomic variables. In terms of maximizing agent’s welfare, the 

performances of simple rules are inferior to that of Ramsey optimal policy. 

Ramsey policy can react to all endogenous variables while simple rules only 

react to several observable variables. However, usually we cannot find a 

closed solution for Ramsey policy. What we can do is to find a simple policy 

rule that corresponds to shocks in the similar way that Ramsey policy does. 

This simple rule can tell central bank how to respond to a specific shock.  

From the literature on optimal monetary policy we know that monetary 

policy should ideally seek to eliminate distortions generated by nominal 
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rigidities. There are two sources of such microeconomic distortions as 

stickiness in domestic and export price setting in the model. Thus, monetary 

policy should try to close these two inefficiency wedges. Intuitively, optimal 

simple rules should target variables that are intimately related to the wedges. 

Domestic inflation, CPI inflation and the exchange rate are natural 

candidates for such target variables.  

In this paper we study four different series of simple policy rules: 

The estimated empirical rule (EMP rule): 

1 + it
1 + i

= (
1 + it−1

1 + i
)ρi (

Yt

Y
)
(1−ρi)ϕy

(
PH,t

PH,t−1
)

(1−ρi)ϕπH

(
Pt

Pt−1
)
(1−ρi)ϕπ

(
εt

εt−1
)
(1−ρi)ϕε

 
(44) 

The simple rule with CPI inflation targeting: 

1 + it
1 + i

= (
1 + it−1

1 + i
)ρi (

𝑌𝑡

𝑌
)
(1−ρi)ϕy

(
𝑃𝑡

𝑃𝑡−1
)
(1−ρi)ϕπ

 
(45) 

The simple rule with the domestic inflation targeting: 

1 + it
1 + i

= (
1 + it−1

1 + i
)ρi (

𝑌𝑡

𝑌
)
(1−ρi)ϕy

(
𝑃𝐻,𝑡

𝑃𝐻,𝑡−1
)

(1−ρi)ϕπH

 
(46) 

The simple rule with the domestic inflation and exchange rate targeting: 

1 + it
1 + i

= (
1 + it−1

1 + i
)𝜌i (

𝑌𝑡

𝑌
)

(1−ρi)ϕy

(
𝑃𝐻,𝑡

𝑃𝐻,𝑡−1

)

(1−ρi)ϕπH

(
𝜀𝑡

𝜀𝑡−1

)
(1−ρi)ϕε

 
(47) 

In this setting we search for the optimized feedback coefficients and 

solve for [ρi′ϕy, ϕπH
, ϕπ, ϕε] . Therefore, we will explore among six 

different simple rules to identify the optimal implementable monetary 

policy. 
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11. Comparative Analysis of Monetary Policy Rules 

Our comparative study on different monetary policy is implemented 

according to the following procedure: 

First, we explore the performance of the fully optimal Ramsey Rule (LQ) 

and compare it to the estimated one. By doing so, we seek for systematic 

differences in stabilization properties. Stabilization is captured by the 

implied volatility of selected nominal and real variables. The impulse 

response to different types of shocks under the different policy rules can help 

us to understand the mechanisms at work. 

Next, we include the optimal simple rules into the comparative exercise. 

We examine, on the one hand, how successful the simple rules are in 

replicating the performance of the fully optimal one, and, on the other hand, 

the systematic differences from the empirical rule. The overall performance 

of the rules is reflected in the value of the policymaker’s objective (𝑊0) in 

(1). The potential utility gain of including the exchange rate, domestic 

inflation or CPI inflation into the simple rules allows us to assess the relative 

welfare costs of different types of nominal rigidities. 

Finally, we compare optimized simple policy rules with different 

specifications. The comparative analysis of simple rules allow us to judge 

the stabilization properties of different policy rules when monetary policy 

responds to variables other than output and domestic inflation. Moreover, the 

optimized relative weights on the feedback parameters are interesting in 

themselves. 

12. Comparing Ramsey Optimal Policy with the Empirical Rule 

Our first exercise consists of comparing the Ramsey optimal policy to the 

estimated rule. First, volatilities of selected variables provide an indication 

of their stabilization performance. These are reported in Table (2). The 
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figures in the table show that commitment policy in the form of Ramsey rule 

reduces the volatility in the nominal variables. It must be mentioned that 

commitment policy with the consumption gap in the objective function has 

relatively better performance in terms of nominal variables stabilization. In 

Appendix C, the impulse responses for selected variables have been plotted 

for the real oil price shock. These simulated impulse response functions 

show that nominal variables return to their steady state values more rapidly 

compared to the empirical estimated condition. This finding is in line with 

the elimination or mitigation of market failure due to relative price 

distortions arising from nominal rigidities. As it is indicated in the literature, 

stabilizing nominal variables using optimal monetary policy can act in terms 

of reducing or eliminating the effect of nominal rigidities. The reason behind 

this statement is the elimination of price adjustment incentives by 

monopolistically competitive firms via closing inefficiency wedges. Table 

(2) shows that stabilization performance of output gap and consumption 

based commitment optimal monetary policy is most pronounced in real 

exchange rate standard deviation. It shows that controlling real exchange rate 

channel of oil price shock transmission is controlled to reduce the welfare 

costs in Ramsey rules. The other important finding in this part is continuous 

welfare cost rise for higher relative weight for inflation in loss function 

relative to consumption or output gap. It shows that inflation stability has 

higher welfare costs in this model relative to consumption or output gap 

stability. It seems that this result is owing to the lower elasticity of labor 

supply to real wages and the lower inter-temporal elasticity of substitution. 
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Table 2: Volatility of selected variables under optimal monetary policy 

and the empirical rule 

Variables LQC (consumption) LQY (Output gap) EMP 

CPI inflation 1.42 1.40 1.60 

Domestic inflation 1.34 1.29 1.61 

Real exchange rate 0.28 0.30 0.75 

Output 0.8 0.68 3.29 

Domestic output 2.32 2.41 4.65 

Export 2.82 2.80 2.54 

Import 6.72 6.05 5.39 

Consumption 0.68 0.80 4.09 

Domestic 

consumption 
3.57 3.68 6.15 

Source: Author’s findings 

Notes: LQC: Ramsey rule based on Linear - Quadratic with consumption. 

LQY: Ramsey rule based Linear - Quadratic with output gap. 

EMP: Empirical rule. 

13. Comparing Ramsey Optimal Policy and Optimal Simple Rules 

First we would like to know how close the simple rules can get to the fully 

optimal one both in consumption and output gap based optimal Ramsey 

rules. The first row of the table (3) shows that the welfare consequences of 

following optimal simple rules are significant. Shifting to the Ramsey rules 

from the optimal simple rules generates welfare loss of at least 0.41 points 

for consumption based objective function and 0.36 points in output gap 

based objective function. Another interesting implication of the analysis is 
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that including the nominal exchange rate in to the domestic inflation 

targeting rule does not have a significant effect. However, targeting domestic 

inflation does imply sizable welfare gains comparing CPI inflation targeting. 

It is in line with our prior belief that nominal rigidities in price setting causes 

severe inefficiencies in the goods market that cannot be accommodated with 

the Pigovian tax as in closed-form models. 

Table 3: Welfare gain from following different policy rules 

Welfare gain relative LQ OSR1 OSR2 OSR3 

LQ policy (Consumption) 0 (-0.661) -0.51 -0.42 -0.41 

LQ policy (Output gap) 0 (-0.678) -0.42 -0.38 -0.36 

Source: Author’s findings 

 

A more easily interpretable measure of the relative performance of 

different policy rules is the amount of volatility they imply for selected 

variables in percent of the implied volatility under the empirical rule.  Table 

(4) and (5) show the volatility of selected variables under different monetary 

policy both in consumption and output based objective function approach. 

As it can be inferred from Table (4) and (5), the performance of Ramsey and 

implementable simple rules are considerable in terms of nominal variable 

stabilization. Comparing the consumption and output based objective 

functions shows that the latter is more effective in terms of variables  

such as CPI inflation, real exchange rate, consumption and non-oil  

goods consumption while the former shows its effectiveness in output and 

non-oil output. 
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Table 4: Volatility of selected variables under different 

monetary policy rules (percent) 

Variables (Real) LQC OSR1 OSR2 OSR3 

CPI inflation 88.74 95.02 93.98 92.08 

Domestic inflation 115.24 122.74 122.31 121.30 

Real exchange rate 37.26 36.9 37.44 36.44 

Output 24.53 15.07 18.77 18.80 

Domestic output 49.9 49.63 50.6 50.07 

Export 110.8 110.24 110.14 110.01 

Import 124.65 120.28 126.47 126.50 

Consumption 16.84 2.62 4.93 4.09 

Domestic 

consumption 
58.14 59.73 60.01 58.01 

       Source: Author’s findings 

Table 5: Volatility of selected variables under different 

monetary policy rules (percent) 

Variables LQY OSR1 OSR2 OSR3 

CPI inflation 87.49 95.25 64.76 94.79 

Domestic inflation 111.55 121.46 121.16 121.19 

Real exchange rate 40.00 40.11 40.61 40.55 

Output 20.77 8.57 9.45 9.22 

Domestic output 51.84 52.11 52.43 52.40 

Export 110.31 109.35 109.23 109.25 

Import 112.32 112.14 113.02 112.86 

Consumption 19.75 6.10 7.08 7.10 

Domestic consumption 59.88 61.05 61.39 61.35 

       Source: Author’s findings 
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14. Comparing Different Optimal Simple Rules  

The difference in terms of welfare gains and stabilization performance 

between the optimal simple rules is reflected in the optimized feedback 

coefficients, too. These are reported in Table (6).   

Table 6: Optimized feedback coefficients in the empirical and different 

optimal simple rules 

Optimized feedback 

parameter to 
EMP OSR1 OSR2 OSR3 

Inflation 1.5 0.56 2.05 2.02 

Output gap 0.5 2.41 2.30 2.29 

Domestic inflation 1.5  2.63 2.62 

Exchange rate 0.25   0.021 

Source: Author’s findings 

 

Consider first, that all the optimal simple rules give a much higher 

feedback coefficient to domestic inflation. This also implies that all the 

optimal simple rules involve much more variations in the domestic real 

interest rate, and thus a more volatile consumption path. Second, if the 

nominal exchange rate is included in the policy rule, it gets much lower 

optimized coefficients than CPI inflation. Third, the policy rule reacting also 

to domestic inflation gives a relatively higher weight on the measure of 

domestic inflation than on CPI inflation. This is in line with our intuition that 

monetary policy should ideally care more about the stickier sector and 

attach higher weights to reacting to inflation that is supposed to generate 

more inefficiency.  
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Table 7: Optimized feedback coefficients in the empirical and different 

optimal simple rules 

Optimized feedback 

parameter to 
EMP OSR1 OSR2 OSR3 

Inflation 1.5 0.9 0.24 0.075 

Output gap 0.5 0.67 0.69 0.727 

Domestic Inflation 1.5 -- 0.66 0.692 

Exchange rate 0.25 -- -- 0.134 

     Source: Author’s findings 

15. Conclusion 

In this paper a dynamic stochastic general equilibrium model is built based 

on Romero (2008) for an oil exporting country calibrated to the economy of 

Iran. The model takes into account two main effects transmitted by an oil 

price shock. One of them is the positive implication of increased oil exports 

and oil revenues. The other one is the negative effect of higher input costs on 

the production process of the economy. In order to capture these two effects, 

the model includes both endogenous oil sector and a final goods sector that 

is inherently dependent on oil for its production process. In this way, an oil 

price shock is able to bifurcate into the economy by increasing oil revenues 

and promoting oil exports, on the one hand, and, on the other hand, by 

generating contractionary effects due to the higher costs of production driven 

by the oil price increase. Under the Empirical monetary rule (EMP) when 

there is an increase in the price of oil, we observe an improvement in the 

current account due to higher oil exports. The higher oil price contracts 

production and consumption of home goods and depreciates the real 

exchange rate. Moreover, the rise in the real exchange rate implies a fall in 

consumption of foreign goods. Overall consumption level in the economy 
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decreases. There is also an increase in domestic inflation due to higher oil 

prices which in turn raises the CPI inflation level in the economy. The effect 

on GDP is positive in short term due to sharp reduction in imports but 

negative afterwards since the increase in exports is not able to compensate 

the combined effect of higher imports and lower consumption. Additionally, 

we find that the response of monetary authority to these conditions is 

contractionary. However compared to the scenario where the monetary 

authority reacts to domestic inflation, we conclude that the overall effect of 

the policy is relatively less contractionary. Given the above channel of 

transmission for the oil price shock and the monetary policy effect, we have 

tried to shed some light on the optimal monetary policy rule for the economy 

of Iran. Therefore, we compared different monetary policy rules. The 

welfare cost and stabilization performance associated with each monetary 

rule has been considered. The comparative study on the monetary policy 

rules results in the following points: 

 Compared to the optimal policy, the empirical rule implies excess 

smoothing of real domestic variables, and excess volatility of nominal 

variables. The best monetary policy can achieve is to reduce 

inefficiencies generated by nominal rigidities. Stabilizing nominal 

variables has exactly this effect, as it indicates that monetary policy 

has successfully eliminated all incentives for adjusted prices that close 

the inefficiency wedges. The excess smoothness in real variables, 

particularly in export and import is a natural consequence of the 

estimated policy rule.   

 Simple optimal rules can approximate the fully optimal rules 

relatively well. Sizable welfare gains can be achieved with the 

optimized feedback coefficients. Simple policy rules with the higher 

coefficients on inflation relative to the estimated one imply more 

variable real interest rates and, consequently, more volatility in real 

variables. On the other hand, this also means that they reduce the 

variability of nominal variables. 
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 Adding nominal exchange rate to the policy rule does not improve 

significantly welfare or the stabilization properties of the simple 

rules. This result suggests that optimal monetary policy should not 

target the wedge related to price stickiness of the export sector 

separately. The reason behind it is that fluctuation in the nominal 

exchange rate causing unintended variations in exporter's markup and 

already corrected for when the monetary authority aims to eliminate 

the inefficiency wedge of domestic inflation. Moreover, responding to 

the exchange rate creates additional variance for domestic producers 

through the marginal cost channel, while responding to inflation has 

no such externality for export sector. 

 Including domestic inflation into the policy rule implies significant 

improvement in welfare. After the oil price shock, inflation in the 

import sector exhibits the strongest response under the inflation 

targeting rule. Such result confirms findings in the previous literature 

on strict inflation targeting. This monetary rule induces wide 

fluctuations of the macroeconomic variables. In terms of speed of 

return to steady-state, this monetary rule does not allow a rapid 

adjustment of inflation in imported sector. But, we find the relatively 

opposite for domestic inflation rule.  

 Inflation stability relative to output or consumption gap stability has 

always more welfare cost. As the relative weight on inflation stability 

in the loss function increases, the welfare cost rises. It seems that the 

lower labor supply elasticity and lower inter-temporal elasticity of 

substitution for the economy of Iran provides such a condition.  

To sum up, the current monetary policy-corresponding to our baseline 

model- followed by Iran is not well suited to face oil shocks. We see that 

adding exchange rate to the monetary rule is especially inefficient to respond 

to oil price shocks and unable to stabilize inflation. From this perspective, if 
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we consider the trade-off between macroeconomic stabilization and low 

inflation environment, we find that the domestic inflation targeting rule is 

superior to CPI inflation targeting rule.   
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Appendix A  

The steady state of the economy is implicitly defined by the following  

non-linear system of equations. 

  

𝑌 = 𝐶 + 𝑋 − 𝑀 

𝐶𝐻 = (1 − 𝛾)𝐶 
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Appendix B  

The log-linearized equations of the model: 

𝑐𝐻,𝑡 = −𝜃(1 − 𝛾)(𝑝𝐻,𝑡 − 𝑝𝑡) + 𝜃(1 − 𝛾)𝑠𝑡 + 𝑐𝑡 

𝑐𝐹,𝑡 = 𝜃𝑦(𝑝𝐻,𝑡 − 𝑝𝑡) − 𝜃𝑦𝑠𝑡 + 𝑐𝑡 

𝑝𝐹,𝑡 − 𝑝𝑡 = 𝑒𝑡 + 𝑝𝐹,𝑡
∗ − 𝑝𝑡 

𝑝𝐻,𝑡 − 𝑝𝑡 = 𝑒𝑡 + 𝑝𝐻,𝑡
∗ − 𝑝𝑡  

𝑜 = 𝛾(𝑝𝐻,𝑡 − 𝑝𝑡) + (1 − 𝛾)𝑠𝑡 
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𝑐𝑡 =
𝜂
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Abstract 

The presence of moral hazard in the banking sector can have worrying 

results. This paper examines the role of government guarantees to banks in 

generating moral hazard in Iran. We test for moral hazard among bank 

creditors by determining whether protected banks received more funds from 

creditors than non-protected banks. Empirically, to determine the existence 

of moral hazard among bank managers, we examine whether managers of 

protected banks had more risk than their counterparts at non-protected 

banks. Using panel data, we find stronger evidence of moral hazard among 

bank managers than bank creditors. We test for moral hazard among bank 

managers by using the capital ratio as bank risk variable. The coefficient of 
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the lag of capital ratio is significant. This is strong evidence for the existence 

of moral hazard among bank managers. The coefficient of loan asset ratio is 

negative and significant. Banks managers decrease bank lending in risky 

conditions. The coefficient of the Debt to Central Bank variable is 

significantly negative, suggesting that the Government protected banks face 

lower risks. This is strong evidence for the existence of moral hazard among 

bank managers. As a robustness check, we used the Z-score instead of 

capital ratio for survey of the effect of moral hazard on bank risks. We used 

the Z-score as an alternative to capital ratio. This results show that there is 

strong evidence for the existence of moral hazard among bank managers. 
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1. Introduction 

It could be useful to start with a brief introduction to the perception of moral 

hazard before giving more details on the theory and clarify its origin. The 

definition by Paul Krugman provides a basic understanding of moral hazard; 

“The possibility that you will take less care to prevent an accident if you are 

insured against it is called moral hazard” (Krugman, 2009).  

The term “moral hazard” has been realized for a long period of time 

though its meaning has changed over the years. In the 1700s moral hazard 

was a concept developed by British insurance companies and in the 1800s 

the term was used in the industry. The early uses of the term described moral 

hazard as dishonest, unethical or immoral behavior (Dembe and Boden, 

2000). In the 1960s the term became subject to renewed studies by 

economists and had shifted towards inefficiency that can occur when risk is 

misplaced (Dembe and Boden, 2000).  

Generally, the origin of moral hazard is used in the behavioral theory and 

whether it is insurance or finance related to the concept can best be described 

through the principal-agent model (Hendrikse, 2003).  

The issue of moral hazard is a topic with no consensus. While some 

(Corsetti, Pesenti and Roubini, 1998; Krugman, 1998; Mishkin, 1999) view 

this distortion as critical, others (Radelet and Sachs, 1998) view its 

significance. The history of government guarantees of the liabilities of 

banks, the subsequent bailouts of depositors and shareholders when banks 

incurred significant losses, produced moral hazard among both bank 

managers and bank creditors. Deposit insurance has often been mentioned as 

a source of moral hazard among bank creditors (Demirgüç-Kunt and 

Detragiache, 1998 and McKinnon and Pill, 1997).  

Explicitly or implicitly, if government guarantees to banks were 

perceived, then bank creditors and depositors had an incentive to over-lend 

to these protected banks without properly monitoring their activities. The 
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absence of deposit insurance does not preclude this possibility. Moreover, 

blanket guarantees above and beyond deposit insurance encourage excessive 

risk taking by bank managers and instability in the banking system. 

      Others have downplayed the significance of moral hazard. Radelet 

and Sachs (1998) recognized the importance of macroeconomic imbalances; 

corruption and inadequate supervision of the banking sector in promoting 

vulnerability, but argue that these problems had existed for years. They 

described the crisis as a bad equilibrium among many possible outcomes, 

driven more by financial panic than weak fundamentals.  

With regard to the issue of moral hazard, Chang (2000) emphasizes that 

it was the non-bank financial institutions that contributed most to the risky 

lending. However, the assertion that non-bank financial institutions did not 

enjoy implicit or explicit guarantees is debatable. Moreover, it is the 

perception of a guarantee that affects the behavior of bank creditors and 

managers, not the guarantee itself. Chang further argues that the surge of 

portfolio investment inflows before the crisis is evidence that government 

guarantees did not produce the inflow boom; since such investments 

certainly had no guarantees.  

However, at the heart of the moral hazard story is the role played by the 

financial institutions in the stricken countries, through which most of the 

inflows were intermediated. Since financial institutions perform the unique 

and crucial function of channeling funds throughout an economy, the 

presence of moral hazard in the banking sector can have unsuccessful 

consequences.  

The aim of this paper is to investigate, empirically, the question of the 

existence of moral hazard in the banking system of Iran.  We examine the 

common practice of providing government safety nets to the banking sector 

and ask whether such guarantees create moral hazard. We search for moral 

hazard in this banking system during 2000-2009. 
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The rest of the paper is organized as follows. Section 2 presents the 

empirical methodology and a description of the data. Section 3 discusses the 

results of the estimation. Section 4 concludes. 

2. Moral Hazard: Theory and Evidence 

To better understand the concept of moral hazard, it is necessary to look at 

the behavioral theory while with regards to moral hazard, the principal-agent 

model provides a good foundation. 

The Principal-Agent theory, as refers to agent theory or agent problem, 

also involves the risk that agents will serve their own interest rather than 

those of the principal (Hatch, 1997). This incentive problem is generally the 

core in all financial and business decisions where one part (the principal) is 

delegating decisions, power or responsibilities to another party (agent) 

without having the full control of the other party. The delegation of 

responsibilities is generally not without problems. The agent’s actions can be 

observed by the principal but it is the agent that usually has the superior 

information regarding the effort provided and the specific situations. 

Therefore, it becomes difficult for the principal to observe the activities 

of the agent, which implies that the principal faces a loss of control over the 

agent (Hendrikse, 2003).   

The important aspect of the principal agent theory revolves around the 

insurances of the agent’s acts in alliance with the principal.   

The principal sets the roles for the agent and is the superior in relation 

between the two parties. On the other hand, the agent is obliged to follow the 

rules set and carry out the defined tasks stated by the principal. The principal 

whether it being an individual or an organization has the task of making sure 

that the agent performs in accordance with the specified rules and facilitates 

the principal’s objectives and by doing so, the agent must carry out the tasks 

stated by the principal. The agent is hired or in other ways employed by the 
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principal. It is important to notice that this relationship between the principal 

and agent can be applied to all concepts and levels in business and 

economics.  

The theory applies to countries as well as individuals and organizations. 

An organization or individual can in different situations act as principal and 

in other settings as agent. The roles can easily shift depending on the specific 

issue and situation. It is extremely important to clarify which role each 

player has in the given relationship in order to analyze the situation and the 

incentives each party possesses. 

The aspect of main concern in the principal agent framework is related to 

information. The agency theory assumes that agents cannot always be relied 

upon to perform as agreed. In theory, this dilemma is explained in terms of 

information. The ability of the principal to know whether or not the agent is 

acting in accordance with the contract depending on the information 

available to the principal (Hatch, 1997, p.335). Complete information 

provides the principal with the ability to know whether or not the agent is 

fulfilling the contract to satisfaction and thereby the optimal situation for the 

principal. Full information though is very unlikely to be present and the 

principal- agent relationship is generally established with some degree of 

information asymmetry. Asymmetric information means that one party has 

more information than the other party. This creates an imbalance of power in 

the transactions process and is a key issue for moral hazard. 

Asymmetric information is concerning the principal who cannot be fully 

assured about the agent’s acts and behavior. The agent can also be affected 

by the information irregularity if the principal hides necessary information. 

The asymmetry causes the involved parties to take action under uncertainty 

which is not desirable for any party. The information obtained only by the 

agent can be of two types: either the agent can take an action unobserved by 

the principal, the case of moral hazard or hidden action; or the agent has 

some private knowledge about his cost or valuation that is not known by the 
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principal, the case of adverse selection or hidden knowledge (Laffont & 

Martimort, 2002).  

The hidden action problem or moral hazard consists of three stages 

regarding the relationship between the principal and the agent. First the 

principal constructs a contract between the parties. Secondly, the agent 

decides regarding accepting the contract and finally the agent chooses the 

level of effort or investment (Hendrikse, 2003). The asymmetric information 

can be misused by the agent in the third stage where the agent can determine 

the level of investment decisions, since the cause of a bad result cannot  

be discovered directly by the principal. The use of incomplete information  

in the performance of an assignment is mentioned to as shirking  

(Hendrikse, 2003).  

There are measures within in the principal agent theory that seeks to 

reduce or prevent these agent problems. In general, two options are available 

to the principal: monitoring or incentives. These tools can be imposed in 

order to reduce the agency problems described above. Monitoring the 

agent’s act can be necessary for the principal in order to achieve the 

desirable goal set up by the principal. Monitoring involves a degree of 

control that is imposed on the agent. The second option is an outcome 

related tool, which are incentives. The principal can reward the outcomes 

produced by the agent. Such outcomes are substitute measures for desired 

behaviors. The optimal choice between the two options rests upon the trade-

off between the cost of measuring behaviors, and the costs of measuring 

outcomes and transferring risk to the agent (Eisenhardt, 1985). 

Behavioral control or monitoring requires different assets and measures 

all depending on the specific principal-agent situation. Monitoring is a direct 

way to secure the principals’ perspective that the agent is fulfilling the task 

to an agreed satisfaction. In many situations a monitoring approach would 

lead to added layers of management to perform surveillance activities. As 
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more layers of management are added, the potential for shirking increases as 

well. Incentives control is more attractive when output is measurable 

because it is a less costly tool compared to monitoring. The problem occurs 

when the output is difficult to measure, as it is with moral. Furthermore, it 

becomes less attractive when organizations face uncertain futures (Hatch, 

1997). A combination of the two mechanisms is commonly used as a 

solution to decrease agency problems. A compromise consists of some 

degree of agent incentives and thereby, rewards for wished behavior and also 

a direct monitoring of the agent specific task while being carried out.  

The above described problems in the principal-agent relationship can be 

considerably minimized but never totally avoided as the principal may lack 

the full potential of monitoring abilities to control an agent’s unobservable 

outcomes. A major and difficult aspect of agency problem is the moral 

hazard and difficulties connected with measuring its presence. The principal-

agent theory provides an insight into where and when moral hazard occurs 

on a behavioral level and at the same time provides basic background 

information to describe the phenomenon of moral hazard. 

In the Asian banking industry, Moshirian (2008) highlights that financial 

globalization has recently driven Asian banks to evolve both nationally and 

internationally. Therefore, as  banks expand their scope of activities into 

more various products and identify new growth  opportunities across 

national borders, moral hazard can arise and deteriorate financial stability  in 

this regard (Berger and Mester, 2003).  

Bank consolidations can exacerbate “too big to fail” effects, increasing 

risk- taking incentives through “gamble for resurrection” strategies to exploit 

state bailouts and to transfer losses from shareholders to the taxpayers. Such 

moral hazard behavior is more likely to develop when financial innovation 

and globalization emerge.  

Demirgüç-Kunt and Detragiache (1999) find that the presence of deposit 

insurance is significant in explaining the occurrence of banking crises, 

providing powerful evidence for moral hazard. Sarno and Taylor (1999) 
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argue that government guarantees produced risky lending by Asian banks 

and they found the existence of an asset bubble as evidence of moral hazard.  

Lane and Phillips (2000) consider whether IMF bailouts are a source of 

moral hazard. They argue that if private creditors believed that the IMF 

completely guaranteed the liabilities of its member countries, then all 

member countries that are considered “too big to fail” would face the same 

interest rate. They employ an event study approach to show that IMF 

announcements of support do not lead to a reduction in emerging market 

bond spreads, contradicting the moral hazard view. They conclude that since 

IMF support is not on a sufficient scale to constitute a full bailout of private 

investors, investors do not expect such, as shown in the data. Thus, 

according to their results, the IMF does not create significant moral hazard 

among private investors. 

Laeven (2002) looks at the relationship between bank risk and deposit 

insurance and finds that deposit insurance is predictive of banking failures. 

Frankel and Roubini (2000) indicate that, governments, as opposed to the 

IMF, have potentially unlimited resources to guarantee the liabilities of 

domestic banks. Thus, it is probable that this ability produces moral hazard 

among bank managers and bank creditors. Bank managers may feel that they 

can hold fewer liquid assets and maintain lower capital ratios than what is 

otherwise optimal. Similarly, bank creditors may be less careful in 

depositing money in banks that are considered protected.  

Cooper and Ross (2002) explain moral hazard as a result of the existence 

of deposit insurance, which reduces monitoring, and they show that capital 

requirements can mitigate moral hazard effects. Martin (2006) allows for 

liquidity provision policies in the presence of potential moral hazard effects. 

He shows that bailouts, and to a lesser extent, deposit insurance, can prevent 

bank runs but not induce excessive risk-taking behavior by banks. Deposit 
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insurance is only effective if the authorities can distinguish between losses 

from runs and losses from bad investments. 

If the moral hazard effect of guarantees dominates, we would expect 

banks to reduce their risk taking after the removal of the guarantees 

(Flannery, 1998; Sironi, 2003; Gropp et al., 2006). If the charter value effect 

dominates, we would expect savings banks to increase their risk taking 

(Keeley, 1990). Changing risk taking due to the removal of government 

guarantees would then be reflected in decreasing (moral hazard effect) or 

increasing (charter value effect) lending to riskier borrowers. The predictions 

for interest rates charged are ambiguous. If the moral hazard effect 

dominates, we would expect interest rates charged not to decline on the pool 

of borrowers left after the removal of guarantees, consistent with findings 

that public firms tend to charge lower interest rates for a given level of 

riskiness (Sapienza, 2004). If the charter value effect dominates, we would 

expect interest rates not to increase after the removal. We think the ability to 

control for the level of interest rates charged is strength of the paper, because 

it permits us to control for changes in risk charged by banks when they 

examine changes in the risk of borrowers. If any change in the riskiness of 

banks' customers was associated with a corresponding change in risk 

charged, it would be difficult to draw firm conclusions on the overall risk 

incurred by banks. Onali (2009) shows the role of dividends as a risk-

shifting mechanism that can exacerbate moral hazard, controlling for 

standard determinants of dividends in nonfinancial firms. Main findings of 

this survey show that banks that are close to depleting their capital pay more 

dividends to their shareholders, suggesting that dividends are used to shift 

risk from bank owners to the taxpayer. Onali finds a positive relationship 

between default risk and dividends, consistent with hypothesis that dividends 

may be used as a risk-shifting device for banks with high default risk. 

However, this survey also finds evidence that capital regulation may not be 

able to reduce moral hazard behavior, banks with lower capital ratios tend to 

distribute more dividends. These results are not consistent with the view that 

capital adequacy is enough to reduce potential moral hazard behavior by 

imposing opportunity costs on dividends for banks. 



Identification of Moral Hazard in … 73 

 

 

Using the panel data of Korean banks before and after the regulation of 

banking industry in the late 1997-1998, Lee (2009) examined whether the 

tendencies of the banks with greater financial and operational leverages to 

take on more risk became weaker for the post-reform period. Moral hazard 

hypotheses predict that the banks with greater financial leverage (lower 

capital ratio) and higher operational leverage would have greater risk-taking 

incentives. The risk-taking incentives associated with both financial leverage 

and operational leverage were significantly weaker after reform. That is, the 

causality relationship between capital ratio and risk-taking became 

significantly less negative; the relationship between fixed-asset ratio and 

risk-taking became significantly less positive after reform. Moreover, the 

reduced risk-taking incentives of those banks resulted in less profitable 

performance than safer banks after reform. 

Erlend Nier and Ursel Baumann (2006) examine empirically the 

hypothesis that market discipline is effective in providing incentives for 

banks to limit their risk of default. They use cross-country panel data set 

consisting of observations on 729 individual banks from 32 different 

countries over the years 1993 to 2000. Their results suggest that government 

safety net result in lower capital buffers and that strong market discipline 

resulting from uninsured liabilities and disclosure results in larger capital 

buffers. Their results show that the effect of disclosure and uninsured 

funding is reduced when banks enjoy a high degree of government support. 

While competition leads to greater risk taking incentives, market discipline 

is more effective in limitation of these incentives in countries where 

competition among banks is strong. 

3. The Model and Data 

Financial data for the Iranian banks were obtained from the Bankscope 

Database of Bureau van Dijk’s company, macroeconomic information from 

the Central bank of Iran Database. This model estimated with an unbalanced 
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panel data for 17 commercial banks (private and state-own banks). The time 

period (2000-2010) was partly chosen by data availability. 

Table1: Summary Statistics 

Variable Mean Std. Deviation 

Capital ratio 14.3 17.1 

Debt Central 1125.3 311.25 

Return on Equity 21.42 16.3 

Loan-asset ratio 58.6 13.1 

Cost ratio  60.13 28.02 

Inflation 16.05 3.73 

Deposit-asset ratio 62.8 21.4 

Z-score 15.01 11.66 

Size 8.7 3.24 

Source: Author’s findings 

 

Descriptive statistics for the variables are displayed in table 1. The 

average of capital ratio in the sample is around 14 percent. The mean of 

return on equity was 21.42 during the sample period. The share of deposit in 

total asset is 62.8 percent. The average of Z-score and soundness banking 

was around 15 in Iranian banking system. 

In order to explore the existence of moral hazard among banks creditors, 

using the growth rate in bank liabilities to measure lending to domestic 

banks, we estimate the following panel regression:  

% Δ Liabilities = α+ β. Xi,t + γ. Mi,t + εi,t                                                        (1) 

where the index i  is the index for individual banks and t  is the index for 

time period. We have a balanced panel for the years 2000-2010. 
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The model was estimated using several alternative specifications. We 

replaced the growth rate of liabilities with the growth rate of deposits as the 

dependent variable. It is important to note that we are implicitly assuming 

that the growth of bank liabilities was determined by the willingness of bank 

creditors to supply funds to banks. That is, we do not specify a demand 

equation for liabilities by bank managers in a simultaneous equation context. 

We believe this assumption is reasonable in this framework. 

This model included the return on equity as measure of profitability and 

also included macro variables such as the inflation rate. 

M is a variable that identifies banks that are protected. If moral hazard 

among bank creditors were present, then the coefficient should be significant 

in explaining lending to banks. Since the government guarantee is not 

directly observed, we propose a proxy measure. A variable indicating 

relative bank size (measured by total assets) captures the notion that the 

largest domestic banks were deemed “too big to fail” by governments 

compared to smaller domestic banks. The failure of large financial 

institutions is considered particularly alarming to governments and central 

banks. As a result, they tend to take steps to prevent such outcomes. Thus 

there are often implicit and in some instances explicit guarantees for large 

financial institutions.  

If we used the lag of the dependent variable in the equation, then there 

can only be feedback if bank managers choose these ratios based on their 

prediction of the level of bank liabilities for the following year.  Once these 

factors are controlled for, the coefficient of the proxy measure of the 

government guarantee captures the effect of moral hazard among bank 

creditors.  If the coefficient is significant, then it is probable that bank 

creditors made lending decisions based in part on the expectation of a 

government guarantee.   
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In fact, the characteristic nature of banking operations fundamentally 

makes banks more susceptible to the liquidity problem. This is because a 

bank’s assets are dominated by illiquid (long-term) receivables, while its 

liabilities predominantly comprise liquid (short-term) deposits. This 

condition potentially creates a liquidity problem if depositors unexpectedly 

withdraw their deposits (known as a bank run), leaving the bank in a 

condition of insolvency. In such difficult circumstances, a bank may request 

emergency liquidity from the central bank, which is usually assigned as the 

lender of last resort. 

The literature on bank runs identifies as one of their main causes of the 

failure of coordination among related parties such as depositors, banks, 

regulators, market players and business partners. A run occurs when 

individual depositors withdraw their money all at the same time, out of fear 

that, if they delay, the bank will not have enough funds to cover their 

withdrawals; this “run” on the bank is usually caused by fear among 

depositors. Further, Morris and Shin (1999) extend the bank run concept to 

borrower and creditor relationships, and have demonstrated that with 

asymmetric information, uncertainties in the soundness of a borrower can 

trigger early liquidation of loan by lenders, because each lender has different 

beliefs. Doubt in one lender can be followed by doubt in others, and it 

therefore becomes optimal for lenders to withdraw early. 

However, not all depositors have access to signals of a problem from 

their bank. This is especially true for small and common depositors, who 

generally do not have enough incentive to monitor their bank, especially as 

their funds are protected by deposit insurance. Only in the rare situation 

where widespread doubt arises over the banking system's ability to withstand 

a systemic crisis might this group of depositors make a run on their money in 

a concerted manner.  

Other than the "classic" type of liquidity run, the recent financial crisis 

shows that a run can be started not only by depositors but also by investors 

causing liquidity disruption in the financial market – for example, if 
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wholesale investors all withheld their credit at the same time. As the market 

ceases to function, banks and the holders of assets traded in the financial 

market need to write off the value of their assets using mark to market 

accounting rules. As a result, this increases their leverage and makes them 

more risky to their counterparties.  

Both the "classic" and other type of liquidity run highlight the need for a 

LOLR facility. In general, there are two types of last resort facilities: 

temporary capital injection and collateralized lending. An emergency capital 

injection will expose the central bank to all the risks of the bank, while 

collateralized lending is perhaps less risky to the central bank as the loan is 

backed by good collateral (normally, central bank or government paper, 

valued at a high rate relative to the pre-crisis period). In such lending, the 

central bank can manage its risk through various measures – for example, by 

limiting the proportion of loan to value, leveling of the haircut of the 

collateral and maximizing the amount of loan, in addition to establishing 

collateral eligibility and solvency criteria. In an extremely stressed condition, 

though, these parameters may need to be relaxed to avoid a time consistency 

problem in the implementation of a last resort policy or regulation. 

Nevertheless, in practice, the risks associated with providing a last resort 

facility may not be avoided at all. The central bank often has only a very 

short time to decide whether to extend a loan to an illiquid but solvent bank. 

A loan provided to an insolvent bank will incur a financial loss to the central 

bank. Moreover, in the case of a systemic liquidity run, the potential losses 

from providing the last resort facility may be significant, given that the 

central bank may not be in a position to independently absorb that risk due to 

its budget limitations.  

In order to explore the existence of moral hazard among manager banks, 

we examine whether bank managers of protected banks assumed more risk 
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than their counterparts at non-protected banks.  We, therefore, estimate the 

following regression:   

BANKRISK= α + β. Xi,t + γ. Mi,t + εi,t                                                                                            (2)  

The matrix X variables contain time varying, bank-specific variables. 

Bank profitability is calculated and contrasted by return on equity (ROE) and 

return on assets (ROA). The ROE model merely relates ROE to ROA and 

financial leverage and then decomposes ROA into its causative rudiments. 

The ratio of loans to assets measured liquidity. For bank risk variable and 

dependent variable, we use the capital ratio. We used the Z-score for robust 

test of the model and substitution of capital ratio. For robust test of model we 

used commonly the best of alternative variable that was used in the model.   

Presumably, bank creditors will lend more to banks with higher returns 

on assets and better levels of capital adequacy and liquidity, all else equal. 

These bank fundamentals enter with a lag, as balance sheet information 

becomes available to potential bank creditors with a delay. In addition, 

including the bank fundamentals with a lag mitigates potential endogeneity 

problems.  

A significant difference in the risk level of protected banks would 

indicate that their managers made decisions based on the expectation of a 

bailout. This difference would thus provide evidence for the existence of 

moral hazard among bank managers. Although the existence of reckless 

behavior among bank managers also proves the existence of poor bank 

regulation and supervision, without which this type of behavior could not 

occur, it nonetheless demonstrates that bank managers must have believed in 

a government guarantee. 

We assume that bank managers base decisions about optimal capital or 

liquidity ratios on measures of bank risk in the previous year. Therefore, we 

include the lag of dependent variable in the equation of bank risk. 
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4. Results 

Before estimating the Equation, it is necessary to test unit root of all applied 

variables in estimations, because unit root variables create quasi regression 

problem for both time series data and panel data. Therefore, Levin, Lin and 

Chu test, Im. Pesaran and Shin W-stat test and Fisher test are used to study 

common unit root of variables. Results are represented in table (2).  

Table 2: Results of Common Unit Root Test Related to Variables 

 
One of the advantages and applications of pooling data is better 

understanding of dynamisms by the researcher. Dynamic relations are 

modeled by presence of interrupted dependent variables among explanatory 

variables of the research. Autocorrelation problem is revealed because of 

presence of the interrupted dependent variables among explanatory variables 

and heterogeneous sectional effects among the sections. GLS estimator will 

Variables 

  PP - Fisher  

  Chi-square 
 

ADF - Fisher  

  Chi-square 
 

 Pesaran and Shin 

         W-stat 
 

   Levin, Lin 

     & Chut 

Value  Prob. Value  Prob. Value Prob. Value Prob. 

Deposit Level 39.29 0.000 93.22 0.000 -0.9292 0.000 -4.547 0.000 

Capital ratio 

level 

162.48 0.000 117.56 0.000 -28.79 0.000 -111.64 0.000 

INF second difference 69.556 0.0026 51.39 0.107 -1.221 0.000 -8.599 0.000 

Debt central 

second difference 

52.88 0.000 36.13 0.001 -0.074 0.022 -3.24 0.006 

Ro E second difference 124.77 0.000 34.14 0.002 -10.49 0.000 -64.7 0.000 

Loan asset Ratio 

First difference 

100.61 0.000 56.68 0.001

1 

-15.48 0.000 -132.5 0.000 

Cost ratio Level 68.78 0.000 50.599 0.000 -1.69 0.000 -9.21 0.000 

Size  Level 110.78 0.000 111.74 0.000 -25.18 0.000 -153.59 0.000 

Z-score  Level 53.698 0.000 72.225 0.000 -25.18 0.000 -153.59 0.000 
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be biased by assumption of random effects for dynamic pooling data. 

Arellano and Bond proposed a process from generalized method of moments 

in 1991 that was more efficient than previous estimators. Generalized 

method of moments for dynamic panel models that has been developed by 

Arellano and Bond, Arellano and Boyer is used to estimate the above model. 

Tools matrix is applied to eliminate correlation of interrupted variable and 

other explanatory variables. In this method Arellano and Bond represented 

two-step GMM estimator. Validity of tools matrix in this estimation is 

examined by Sargan test. Null hypothesis in the above test indicates non-

correlation of tools with disturbing elements. Amount of probability of 

Sargan test's statistic is calculated as shown in table 2 and table 3. Then, null 

hypothesis indicate non-correlation of tools with disturbing elements could 

not be rejected. Therefore, we conclude that the applied tools for estimation 

have the necessary validity. 

Table 3 presents the results of estimating equation (1), the test for moral 

hazard among bank creditors.  For all banks in the Iranian banking system, 

the coefficient of the lag of deposit growth is significant. Then, there can 

only be feedback if bank creditors choose these ratios based on their 

prediction of the level of bank liabilities for the following year. The 

coefficient of the proxy measure of the government guarantee captures the 

effect of moral hazard among bank creditors.  If the coefficient is significant, 

then it is probable that bank creditors made lending decisions based in part 

on the expectation of guarantee.    

As governments are less likely to allow big banks to fail, a risk approach 

to size would predict that bigger banks would require lower profits. 

However, if big banks have a larger market share and operate in a 

noncompetitive environment, lending rates tend to be higher while deposit 

rates will be lower because of safety perceptions from depositors.  

However, given the history of bailouts and blanket guarantees, it is 

possible that bank creditors may have perceived small domestic banks to 

have the same degree of protection as large banks.  The coefficient on the 
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size bank variable shows that bank creditors tend to lent to big banks.  The 

big banks may receive guarantee from the government. We can be certain 

that there is moral hazard among bank creditors.  

Table 3: Estimations of model for existence of moral hazard among 

bank creditors Dependent variable: Deposit Growth (equation1) 

Independent Variable Estimation1 Estimation2 

Deposit growth(-1) 0.00657 

(2.99) 

0.00697 

(2.59) 

Roe 0.003813 

(3.51) 

-------- 

Loan/asset -0.0145 

(-5.52) 

-0.0164 

(-6.56) 

Size 0.0253 

(1.83) 

--------- 

Inflation -0.01033 

(-5.65) 

   -0.0121 

(-6.26) 

Capital Ratio 0.00328 

(3.07) 

--------- 

Cost ratio ----------- -0.0047 

(-2.25) 

J-static 

Sargan-Test 

12.33 

(17) 

14.96 

(14) 

      Source: Author’s findings 

 

Profitability and cost ratio is important for banks creditors. In equation 1,

we used banking ratio and cost ratio for testing the existence of moral hazard 

among banks creditors in Iranian banking System. The model is estimated 

for each of them, (profitability variable and cost ratio). That result is shown 

in table 3. The reduction of cost ratio in banks or increase of bank efficiency 
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leads to the deposit growth increase. Then bank creditors decide on this 

matter and this is the reason for existence of moral hazard. 

Coefficient of inflation in this Equation is negative and significant. Size 

of banks affects deposit growth and there is positive relation between bank 

size and deposit growth. 

Table4: Estimations of model for existence of moral hazard among 

banks Manager Dependent variable: capital ratio 

Independent Variable Estimation1 Estimation2 Estimation3 

Capitalr(-1) 
0.179 

(6.59) 

0.1799 

(6.59) 

0.305 

(8.64) 

Loan/Asset -0.3195 

(-6.104) 

-0.32 

(-6.105) 

-0.1433 

(-4.045) 

Size 0.6725 

(2.0322) 

0.697(2.03) 1.68 

(4.036) 

Deposit -0.33 

(-17.05) 

--------- -------- 

Debtcentral bank -0.000161 

(-2.55) 

-0.000593 

(-1.85) 

-0.000157 

(-3.77) 

ROE ---------- ------------- -0.090 

(17.36) 

J-static 

Sargant Test 

13.32(17) 12.59(16) 14.21(17) 

Source: Author’s findings 

 

Moral hazard hypotheses predict that the banks with greater financial 

leverage (lower capital ratio) and higher operational leverage would have 

greater risk-taking incentives. 

According to Table 4, we test for moral hazard among bank managers by 

using the capital ratio as bank risk variable. The coefficient of the lag of 

capital ratio is significant. Then, there are only feedbacks if bank managers 

choose these ratios based on their prediction of the level of variable for the 

following year. The coefficient of the size variable is significantly positive, 
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suggesting that larger banks took on more risk than smaller banks. This is 

strong evidence for the existence of moral hazard among bank managers. 

The coefficient of loan asset ratio is negative and significant. The bank 

managers decrease bank lending in risky conditions. The coefficient of the 

Debt Central Bank variable is significantly negative, suggesting that the 

Government protected banks face lower risks. This is strong evidence for the 

existence of moral hazard among bank managers. 

 As a robustness check, we used the Z-score instead of capital ratio for 

survey of the effect of moral hazard on bank risk. We used the Z-score as an 

alternative to capital ratio (Bank Risk). The results show that the lag of Z-

score is significant and positive (Table 5) 

The coefficient of the size variable is significantly positive, suggesting 

that larger banks took on more risks than smaller banks. This is strong 

evidence for the existence of moral hazard among bank managers. To 

measure a bank’s financial soundness, the Z-score was used. The Z-score 

combines the banks’ profitability (μ), capital ratio (k) and return volatility 

(σ) in one single indicator. This ratio has become a measure of bank 

soundness in related empirical work on financial stability (Boyd and Runkle, 

1993; De Nicolo et al., 2004; Uhde and Heimeshoff, 2009) and denoted as 

Ζ=(μ+κ)/σ. 

Obviously, the Z-score will increase with the banks’ profitability and 

capital ratio and decrease with increasing return volatility. From an 

economic view point the Z-score initially measures the probability of a bank 

going insolvent when the value of assets becomes lower than the value of 

debt. Hence, a higher (lower) Z-score implies a lower (higher) probability of 

insolvency risk. 

The Z-score became rather popular in the literature (Mercieca et al. 

2007). The Z-score combines banks’ buffers (capital and profits) with the 

risks they face (measured by the standard deviation of returns). It can be 
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shown that the Z-score measures the number of standard deviations a return 

realization has to fall in order to reduce equity. A higher Z-score implies a 

lower probability of insolvency, providing a direct measure of soundness. Z-

score is used as an explanatory variable in this analysis in banking system. 

The coefficient of loan asset ratio is negative and significant. The bank 

managers decrease bank lending in risky conditions. The coefficient of the 

Debt Central Bank variable is significantly negative, suggesting that the 

Government protected banks face lower risks and more stability in financial 

markets. Then, this shows that there is strong evidence for the existence of 

moral hazard among bank managers. 

Table 5: Estimations of model for existence of moral hazard among 

bank managers Dependent variable: Z-score 

Independent Variable Coef. t-stat 

Z-score(-1) 0.1491 3.787 

Loan/Asset -0.2579 -1.91 

Size 1.7831 1.88 

Deposit -0.215 -2.935 

Debt Central -0.000118 -4.161 

ROE 0.636 3.114 

J-static (Sargant Test) : 14.39         rank : 17 

Source: Author’s findings 

5. Conclusion  

The immediate policy implication is that government safety nets to domestic 

financial institutions should be limited. Specifically, if safety nets induce 

excessive lending and risk-taking by bank creditors anticipating high returns 

in “good” outcomes and bailouts in “bad” outcomes, then these safety nets 

should not be absolute and creditors should incur losses when banks fail. 
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This alone, however, does not completely alleviate the problem of moral 

hazard among bank managers. Even though perfect monitoring is not 

possible, strengthening the institutions that regulate and supervise the 

banking sector can reduce moral hazard among bank managers. 

We test for moral hazard among bank managers by using the capital ratio 

as bank risk variable. The coefficient of the lag of capital ratio is significant. 

Then, there are only feedbacks if bank managers choose these ratios based 

on their prediction of the level of variable for the following year. The 

coefficient of the size variable is significantly positive, suggesting that larger 

banks took on more risk than smaller banks. This is strong evidence for the 

existence of moral hazard among bank managers. 

The coefficient of loan asset ratio is negative and significant. The bank 

managers decrease bank lending in risky conditions. The coefficient of the 

Debt Central Bank variable is significantly negative, suggesting that the 

government protected banks face lower risks. This is strong evidence for the 

existence of moral hazard among bank managers. 

As a robustness check, we used the z-score instead of capital ratio for 

survey of the effect of moral hazard on bank risk. We used the Z-Score as an 

alternative to capital ratio. This results show that there is strong evidence for 

the existence of moral hazard among bank managers. 
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Abstract 

Using a State-space model, this paper investigates the contribution of both 

observed and unobserved fundamentals to nominal exchange rate movement 

in Iran for the period 1991:2-2011:4. To this end, we follow Engel and West 

(2005) and Balke et al. (2013) and use an asset-pricing approach to develop 

a rational expectations present value exchange rate model. In order to 

examine the role of fundamental factors in exchange rate determination, we 

estimate the variance contribution of each factor to variance decomposition 

of the deviation of exchange rate from its long run equilibrium. The random 

walk Metropolis-Hastings algorithm, Kalman filter and Carter and Kohn 

algorithm are used to decompose the variance contributions. The results 

show that the observable fundamentals and the unobserved monetary 
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demand shocks explain about 58.9 and 38.7 percentages of exchange rate 

fluctuation, respectively. Hence, contrary to previous studies in Iran, which 

have focused mainly on observable fundamental factors, we find that the 

unobservable fundamentals also play key role in determining the exchange 

rate movement in this country. Moreover, we find that the nominal exchange 

rate does not follow a near random walk behavior. It implies that the foreign 

exchange rate market in Iran is not efficient. Our findings might have 

important policy implications for monetary authorities. 

 

Keywords: Nominal exchange rate, Observable fundamental factor, 

Unobservable fundamental factors, State-space model, Bayesian analysis. 
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1. Introduction  

Since the collapse of currency reserve system in the early 1970s, numerous 

theoretical and empirical works have focused on key determinants of 

exchange rate fluctuations. Early studies have put emphasize on the 

contribution of observed fundamental factors to exchange rate movement. 

However, more recently, some authors have distinguished between 

fundamental and non-fundamental factors in explaining the exchange 

rate. The fundamentals can also be divided into observable and 

unobservable factors.  

Some empirical researches find fragile relationship between the nominal 

exchange rate and fundamentals and hence have questioned the use of 

structural models to estimate exchange rate. For example, Meese and Rogoff 

(1983) demonstrated that a random walk model out performs structural 

models in term of out of sample prediction in explaining exchange rate 

behavior. In contrast, some subsequent studies rejected the use of random 

walk model for forecasting exchange rate movement.1 However, as we will 

discuss later, more recently some authors have used sophisticated 

econometric techniques and found evidence in favor of long-run equilibrium 

relationship between nominal exchange rates and fundamentals. These 

authors have tried to resolve the so called "the disconnect puzzle" between 

nominal exchange rate and fundamentals. For example, Engel and West 

(2005) have developed a rational expectation model and demonstrated that 

the present discounted value of expected economic fundamentals can 

describe the fluctuation of spot exchange rate around its long-run 

equilibrium. They make use of an asset-pricing approach in which the 

exchange rate is the expected present discounted value of a linear 

combination of observable and unobservable fundamentals. They prove that 

 

1. See Cheung et al. (2005) and Sarno (2005). 
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if the fundamentals are integrated of order one and the discounting factor is 

close to one, an asset price displays near random walk behavior. 

As a result, part of the literature attempts to explain the deviation of 

nominal exchange rate from its observed fundamentals by introducing 

unobserved factors into a rational expectation model. Thus, ignoring the 

importance of unobservable factors in modeling and estimating exchange 

rate might leave a large part of nominal exchange rate fluctuation 

unexplained. 

In short, many studies such as Mark and Sul (2001), Wohar and Rapach 

(2002), Cerra and Saxena (2010), and Kim et al. (2010) have used monetary 

variables such as money supply differentials, and output differentials to 

examine the contribution of observable fundamentals to nominal exchange 

rate fluctuations. However, the empirical results have shown that the 

unobserved fundamental factors might also improve our forecast of future 

nominal exchange rates. For example, Balke et al. (2013) have shown that 

money demand shifter as an unobservable fundamental also plays a key role 

in explaining the behavior of nominal exchange rate. 

Most studies in Iran have employed the monetary approach to examine 

the nominal exchange rate movements.1 The results have shown that 

observable fundamental variables such as money supply, real interest rate 

and real GDP differentials are key determinants of nominal exchange rate in 

this country. However, as far as we know, none of these studies have 

examined the contribution of unobservable fundamental factors to nominal 

exchange rate fluctuations. In other words, the literature on nominal 

exchange rate movement in Iran has not explicitly modeled the role of 

unobserved factors in explaining exchange rate movement. This study aims 

to fill this gap in the empirical literature for the case of Iran. More 

specifically, we follow the model developed by Engel and West (2005) and 

Balke et al. (2013) to estimate the deviation of the nominal exchange rate 

 

1. See Section 2. 
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from its long-run equilibrium by introducing both observable and 

unobservable fundamental factors to a monetary model for Iran.  

Given the presence of unobserved variables in our model, we use a State-

space model to investigate the contribution of both observable and 

unobservable fundamental factors to the deviation of nominal exchange rate 

from its long run equilibrium. In particular, we employ the Bayesian analysis 

to estimate our State-space model. Since in our case, the log-likelihood of 

the State-space model is a nonlinear function of the structural parameters, we 

use the Bayesian Markov Chain Monte Carlo methods to estimate the 

posterior distributions of fundamental factors.  

More specifically, we will use Kalman filter, and Metropolis-Hastings 

algorithm to investigate the contribution of both unobserved and observed 

fundamentals to spot exchange rate movement in the context of a monetary 

model in Iran. The results can provide a better understanding of the factors 

determining exchange rate fluctuation in Iran and, hence, might have 

important policy implications for the policymakers. 

The rest of the paper is organized as follows: Section 2 surveys the 

literature. In this section some empirical studies on nominal exchange rate 

movements will be reviewed. Section 3 presents the State-space modeling of 

nominal exchange rate movement. In this section the deviation of spot 

exchange rate from its fundamental is written as a function of expectations 

of future observable and unobservable fundamentals. The estimation results 

are reported in section 4. Section 5 concludes. 

2. Literature Review 

Some empirical researches and evidences cast doubt on the importance of 

fundamental factors in predicting exchange rate movement. They show that 

fundamental factors might not be able to explain a large part of exchange 

rate behavior (Haushofer et al., 2005, 59). Hence, they underline the role of 
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non-fundamental factors in explaining a substantial part of exchange rate 

movements. This has induced some researchers to differentiate between 

fundamental and non-fundamental determinants of exchange rate (Vygodina 

et al., 2008, p.728). For example, Meese and Rogoff (1983) show that the 

performance of a Simple Random Walk model in forecasting exchange rate 

movement is better than that of structural models. The random walk 

behavior of exchange rate is related to the efficient market hypothesis 

(EMH). Under this hypothesis, only unanticipated shocks can affect the price 

of an asset (Mbululu et al., 2013, 48).  

Following Meese and Rogoff (1983), other researchers such as Cheung 

et al. (2005), and Manzan and Westerhoff, (2007) also find weak 

relationship between the nominal exchange rate and fundamentals.  

These findings have caused a debate among economists about the 

predictive power of structural models and random walk model in the 

literature of exchange rate determination. One possible explanation for the 

failure of the structural models in predicting future exchange rates is that the 

fundamental variables might play a less important role in explaining 

exchange rate behavior.1  

Other researchers such as Manzan and Westrhoff (2007) argue that the 

structural models are successful in predicting the long-term behavior of the 

exchange rate, but they fail to explain the short-term dynamics of the 

exchange rate. Hence, they conclude that an appropriate model of exchange 

rate should incorporate both fundamental and non-fundamental factors. 

The fundamental approach uses a variety of economic variables such as 

output growth, inflation rates, productivity, interest rate, money supply, trade 

balance, and unemployment to determine exchange rate.2 According to 

 

. For more explanation on the collapse of fundamental models, we refer the readers to 

Frankel and Froot (1987), Lui and Mole (1998), Cheung and Chinn (2001) and Manzan 

and Westerhoff (2007), among others. 

2. As will be seen later, the fundamental factors can be divided to observable and 

unobservable variables. 
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Haushofer et al. (2005), two approaches are identified in the theoretical 

literature on non-fundamental exchange rate determination: (1) the 

microstructure approach and (2) the dynamic equilibrium approach with 

heterogeneous foreign exchange market participants.1 The non-fundamental 

factors might include speculative bubbles, overreaction of traders to news, 

and trading based on technical analysis (Manzan and Westerhoff, 2007, 

p. 112). These factors usually affect the exchange rate in the short run.    

Despite the above argument, many researchers have focused on the role 

of fundamental variables in nominal exchange rate movement. Most of them 

have used monetary approach to exchange rate determination. For example, 

Ma and Kanas (2000) use a nonparametric nonlinear co-integration approach 

and also a nonlinear Granger causality approach to investigate a nonlinear 

relationship between macroeconomic fundamentals and nominal exchange 

rates for two country-pairs, namely the Netherlands-Germany and France-

Germany. They show that there is a long-run nonlinear relationship among 

money, output and exchange rate for Netherlands-Germany. However, they 

find no co-integration among these variables for France-Germany. These 

authors show that these nonlinearities were not due to the presence 

of bubbles.  

Mark and Sul (2001) study the relationship between nominal exchange 

rates and monetary fundamentals in a panel of 19 developed countries. They 

confirm the presence of long-run relationship between exchange rates and 

the fundamentals. They find that monetary fundamentals help to forecast 

future exchange rate returns in the countries under investigation. Cerra and 

Saxena (2010) find strong evidence for long-run relationship between 

nominal exchange rates and monetary fundamentals in 98 developed and 

developing countries. They also show that the fundamentals-based models 

are very successful in beating a random walk in out-of-sample prediction. 
 

1. See Haushofer et al. (2005, p.72) for more details. The detailed explanation of these 

approaches is out of the scope of this paper and hence will not be pursued further here. 
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Kim et al. (2010) examines the nonlinear dynamics of exchange rate 

deviation from the monetary fundamentals for four countries, namely the 

Germany, United Kingdom, Japan and Switzerland. The results show that 

deviation of exchange rate from its monetary fundamentals follows a 

nonlinear model. They also find that predictability of the monetary model 

with nonlinear adjustment increases when the forecast horizon increases. 

Junttila and Korhonen (2011) investigate the relationship between 

nominal exchange rate and macroeconomic fundamentals for five countries, 

namely the Germany, United Kingdom, Canada, France and Italy, for the 

post Bretton Woods period. They confirm the presence of nonlinear 

relationship between nominal exchange rate and the fundamentals.  

Balke et al. (2013) develops a State-space model to examine the effect of 

observable and unobservable fundamental factors on nominal exchange rate 

movements in the UK for the period 1880-2010. The results show 

that both unobserved and observed fundamentals contribute to exchange 

 rate movements. 

Now, let us have a short review on the literature on nominal exchange 

rate movement in Iran. Most empirical works on exchange rate in this 

country have focused on real exchange rate fluctuation. However, there are 

some researchers that have studied the movement of nominal exchange rate. 

For example, Using Engel-Granger causality test and ordinary least square 

regression, Akhbari (2006) show that the growth of domestic money supply, 

GDP and interest rates differentials are the key determinants of nominal 

exchange rate movement in Iran. 

Mohammadzadeh et al. (2008) also use the monetary approach to 

investigate nominal exchange rate movement in MENA countries in the 

context of panel data model for the period 1974-2004. The results show that 

monetary variables such as inflation rates, interest rates and GDP 

differentials affect the movement of nominal exchange rates in this region. 

Using a vector error correction model, Kazerooni et al. (2010) shows that 

the inflation rates differentials and the money supply growth have positive 
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effect and the real GDP differentials has negative effect on the nominal 

exchange rate in Iran. In contrast to this finding, Taghavi and Mohammadi 

(2011) estimate a simultaneous equations system and show that the monetary 

approach does not provide a strong support for black market exchange rate 

movement in Iran.  

Asgharpur et al. (2011) employ a flexible price monetary model in the 

context of a Markov switching model to examine nominal exchange rate 

movement in Iran for the period 1978-2007. The results show that GDP 

differentials are the most important variables in explaining nominal 

exchange rate fluctuations. In addition, the growth of money supply and the 

inflation rate differentials also contribute to nominal exchange rate 

fluctuation in Iran.  

Using a structural Vector Autoregressive model, Hemmati and 

Mobasherpour (2011) show that nominal shocks such as money supply 

might explain about 53 and 39 percentage of nominal exchange rate 

fluctuations in the short-run and long-run, respectively.  

To sum up, we observe that the empirical studies in Iran have mainly 

focused on the role of observed fundamental factors in explaining nominal 

exchange rate movement. The majority of these researchers have modeled 

nominal exchange rate in the context of monetary approach. However, none 

of them has examined the contribution of unobservable fundamentals to 

nominal exchange rate fluctuations in this country. This paper will 

demonstrate the importance of unobserved factors for modeling exchange 

rate for Iran.  

3. The Model 

In order to examine the importance of both observable and unobservable 

fundamental factors in nominal exchange rate movement in Iran, we follow 

the works of Engel and West (2005) and Balke et al. (2013), and use an 
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asset-pricing approach to develop a rational expectations present value 

exchange rate model. Exchange rate models after the collapse of Bretton 

Woods system in the early 1970s, have considered the nominal exchange 

rates as asset prices that are determined by expectations about the future. 

Consider the following asset pricing model in which the log of nominal spot 

exchange rate, 𝑠𝑡 is equal to a discounted sum of current and expected future 

fundamentals. 1 

 st = Et ∑ψj(a′xt+j),

∞

j=0

 0 < ψ < 1, (1) 

where 𝑥𝑡 is the (𝑛 × 1) vector of fundamentals, and the symbol 𝐸𝑡 indicates 

the mathematical expectations. It shows that expectations are formed based 

on all information available by the end of period t. The parameter ψ is a 

discount factor and 𝑎 is (𝑛 × 1) vectors. The vector 𝑥𝑡 includes both the 

observable and unobservable fundamentals. More specifically, we can 

express the model in the following form: 

 st = ft + Et ∑ψj(∆ft+j) + Rt,

∞

j=1

 0 < ψ < 1, (2) 

in which st is defined as before, ft is the current value of observed 

fundamentals. The final term Rt includes both current and expected future 

values of unobserved fundamentals and non-fundamental factors.2 

Prior to estimate, the contribution of economic fundamentals to exchange 

rate movement in Iran, we have to express our model in terms of observable 

and unobservable fundamentals. More specifically, we will use the monetary 

 

. -See Engle and West (2005, p.489). 

2. As Balke et al. (2013) pointed out observable fundamentals might include money growth 

and output growth differentials and unobservable fundamentals and non-fundamentals are 

risk premia, money demand shocks among others. 
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approach to exchange rate determination to drive our exchange rate model. 

Since we have both observable and unobservable variables, we closely 

follow Engel and West (2005) and Balke et al. (2013) and will express the 

above present value model in the form of a State-space model. Consider the 

following monetary model expressed by equation (3). 

𝑚𝑡 − 𝑝𝑡 = ∅𝑦𝑡 − 𝜆𝑖𝑡+𝑣𝑡
𝑚𝑑  ,  ∅ > 0, 𝜆 > 0 (3a) 

𝑚𝑡
∗ − 𝑝𝑡

∗ = ∅𝑦𝑡
∗ − 𝜆𝑖𝑡

∗ + 𝑣𝑡
∗𝑚𝑑                         (3b)

The variables in the above equations are money supply (m), price level 

(p), real GDP (y) and nominal interest rate (i). All variables are in natural 

logarithm except the interest rates. The asterisk denotes foreign variable.

The term 𝑣t
md and 𝑣t

∗md stand for unobservable variables that affect the 

demand for money in domestic and foreign countries, respectively. The 

parameters ∅ and 𝜆 represent income elasticity and interest semi-elasticity of 

money demand, respectively.  

The above model will be combined with the uncovered interest parity 

(UIP) condition. Following Balke et al. (2013), we introduce a time-varying 

risk premium rt
uip into UIP condition. The UIP condition is written below. 

𝑖t − it
∗ = Etst+1 − st + rt

uip (4) 

The variables are defined as before.1 Etst+1 denotes the expected log of 

spot exchange rate in time t+1. In order to complete the model, we follow 

the literature and introduce the following purchasing power parity 

relationship: 

𝑠t = pt − pt
∗ + rt

ppp (5) 

 

. We treat Iran as the home country and the US as the foreign country. The exchange rate is 

quoted as Rial per Dollar. 



100 Money and Economy, Vol. 8, No. 3, Summer 2013 

 

The deviation from purchasing power parity is captured by the variable 

rt
ppp. By substituting pt and pt

∗ from equations (3a) and (3b) into equation 

(5) we obtain equation (6).

𝑠t = (mt − mt
∗) − ∅(yt − yt

∗) + 𝜆(𝑖t − it
∗) − (𝑣𝑡

𝑚𝑑 − 𝑣𝑡
∗𝑚𝑑) + rt

ppp (6) 

After substituting 𝑖t − it
∗ from equation (4) into equation (6) we get: 

𝑠t =  𝑓t + 𝜆(Etst+1 − st + rt
uip) − (𝑣𝑡

𝑚𝑑 − 𝑣𝑡
∗𝑚𝑑) + rt

ppp (7) 

in which the observable monetary fundamental is denoted by 𝑓t ≡

(mt − mt
∗) − ∅(yt − yt

∗) and the unobservable variables are 𝑣t
md , 𝑣t

∗md, 

rt
uip and rt

ppp . We follow Rapach and Wohar (2002) and Balke et al. 

(2013) and set ∅ = 1. In many studies such as Mark and Sul (2001), Sarno 

(2009) and Kim et al. (2010),  𝑓t is considered to be the main determinants of 

the long-run equilibrium exchange rate. As Mark and Sul (2001, p.32) points 

out "the common feature shared by the various theories is that the long-run 

equilibrium exchange rate is governed by determinants of money market 

equilibrium at home and abroad.” Therefore, the variation of  

nominal exchange rate from its observable fundamentals, i.e.,  𝑠𝑡 − 𝑓𝑡 can be 

written as: 

𝑠t =  𝑓t + 𝜆(Etst+1 − st + rt
uip) − (𝑣𝑡

𝑚𝑑 − 𝑣𝑡
∗𝑚𝑑) + rt

ppp (8) 

𝑠𝑡 − 𝑓𝑡 = 𝛹𝐸𝑡[𝑠𝑡+1 − 𝑓𝑡+1]+𝛹𝐸𝑡[∆𝑓𝑡+1] + 𝑅𝑡   , (9) 

By adding and subtracting the terms 𝜆𝑓𝑡 and 𝜆𝐸𝑡𝑓𝑡+1 to the right-hand 

side of equation (8) and then multiplying by the term  
1

1+𝜆
 , we get: 

in which 𝛹 =
𝜆

1+𝜆
 denotes the discount factor. The term 𝑅t, in equation (9) 

contains the unobservable variables that shift money demand (i.e., 𝑟𝑡
𝑚𝑑 =

𝑣𝑡
𝑚𝑑 − 𝑣𝑡

∗𝑚𝑑), and the variables that capture the deviations from uncovered 
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interest rate parity and purchasing power parity (i.e., 𝑟𝑡
𝑢𝑖𝑝 and 𝑟𝑡

𝑝𝑝𝑝).  In 

other words, 𝑅t is equal to (𝛹𝑟𝑡
𝑢𝑖𝑝 + (1 − 𝛹)𝑟𝑡

𝑝𝑝𝑝 − (1 − 𝛹)𝑟𝑡
𝑚𝑑).

Provided a stable solution exists, we can solve the above expectational 

difference equation and obtain:1   

st − ft = Et[∑ Ψj∆ft+j
∞
j=1 ]+𝐸𝑡[∑ 𝛹𝑗𝑅𝑡+𝑗

∞
𝑗=0 ] (10) 

This equation shows that the expected present discounted value of future 

observable and unobservable fundamentals determine the deviation of spot 

exchange rate from its long-run equilibrium.  

However, the expectations of future fundamentals are not observable. In 

order to be able to estimate the contribution of unobserved fundamental 

factors, we follow Balke et al. (2013) and write equation (10) in the form 

of a State-space model. In this framework, the expectations are treated 

as latent factors.  

Let us define rt+j =
Rt+j

Ψ
. Hence, as equation (10) shows, the deviation of 

nominal exchange rate from its long-run equilibrium depends on 

expectations of ∆ft+j and expectations of rt+j.  We follow Balke et al. (2102) 

and denote Et[∆ft+1] by gt and Et[rt+1] by  μ
𝑡
.  

The variables ∆𝑓t and 𝑟𝑡 are equal to the sum of their conditional 

expectation and a forecast error realized at time t as defined below: 

∆𝑓t = 𝑔𝑡−1 + εt
f (11) 

𝑟𝑡 = 𝜇𝑡−1 + 𝜀𝑡
𝑟 (12) 

The un-forecastable shocks ε𝑡
fand ε𝑡

r are assumed to be white noise. The 

predictable components of equations (11) and (12), namely  𝑔𝑡−1 and 𝜇𝑡−1 

are assumed to follow autoregressive processes defined below: 

𝑔𝑡 = ∅𝑔(𝐿)𝑔𝑡−1 + 𝜀𝑡
𝑔

                                                        (13) 

 

. Equation (10) is derived by Balke et al. (2013). 
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𝜇𝑡 = ∅𝜇(𝐿)𝜇𝑡−1 + 𝜀𝑡
𝜇

,                                               (14) 

where 𝜀𝑡
𝑔

 and 𝜀𝑡
𝜇

 are news (shocks) and L is lag operator. The dynamics of 

the predictable components are explained by the lag polynomials ∅𝑔(L) =

∑ ∅g,iL
i−1k

i=1  and ∅μ(𝐿) = ∑ ∅𝜇,𝑖𝐿
𝑖−1𝑘

𝑖=1 . The shocks (ε𝑡
g
, ε𝑡

μ
, εt

f, 𝜀𝑡
𝑟) are 

assumed to be contemporaneously correlated. However, they are serially 

uncorrelated.  It implies that ∆𝑓
t
 and 𝑟t follow autoregressive moving 

average processes [ARMA (k, max (1,k))]1. Using the above discussion, 

equation (10) can be written as: 

𝑠t − ft = B1(L)gt + B2(L)μt + 𝛹𝜇𝑡−1 + 𝛹𝜀𝑡
𝑟                       (15) 

where B1(L)gt = Et[∑ Ψj∆ft+j
∞
j=1 ],B2(L)μt = 𝐸t[∑ Ψj+1rt+j

∞
j=1 ] and 

𝛹𝜇𝑡−1 + 𝛹𝜀𝑡
𝑟 = 𝛹𝑟𝑡.  It shows that the value of 𝛹, ∅𝑔(L) and ∅μ(L) affect 

the coefficients of the lag polynomials, B1(L) 𝑎𝑛𝑑 B2(L). According 

to equation (15), the deviation of nominal exchange rate from its 

long-run equilibrium depends on the expectations of observed and 

unobserved variables. 

Given the presence of unobserved variables in our dynamic system, we 

write equations (11), (13), (14), and (15) in the form of a State-space model. 

A State-space model is made of a measurement equation and a transition 

equation. The relation between the observed variables and the unobserved 

State variables is expressed by a measurement equation. A transition 

equation describes the dynamics of the state variables.2 We can use 

equations (11) and (15) and write the measurement equation of our State-

space model in the following form: 

[
∆𝑓𝑡

𝑠t − ft
]=[

L
B1(L)

0
(B2(L) + 𝛹)     

1   
0    

0
𝛹

] [

gt

μt

εt
f

𝜀𝑡
𝑟

]                                         (16)

 

. The term k denotes the number of autoregressive terms in ∅𝑔(L) and ∅μ. 

. See Kim and Nelson (1999, p.29). 
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The dynamics of our State variables can be described by the following 

transition equation: 

[

gt

μt

εt
f

εt
r

] =

[
 
 
 
∅g(L)   0   0   0

0   ∅µ(L)   0   0

0     0       0   0   0
0     0      0   0   0]

 
 
 
[

gt−1

μt−1

εt−1
f

εt−1
r

] +

[
 
 
 
 
εt
g

εt
μ

εt
f

εt
r]
 
 
 
 

                              (17) 

One important issue about State-space models is identification1. Balke et 

al. (2013, p.4) showed that if the ratio of σ2
g/σ2

f is relatively small, then 

observations of Δft are not sufficient to identify ϕg(L). Balke et al. (2013) in 

the empirical part of their paper confirmed that this ratio is small. This 

implies that the data on st-ft may not be sufficient to identify gt and μt  

separately. In other words, since a single data series is used to identify two 

components (i.e., gt and μt), the model is weakly identified. In this case, the 

State-space model represented by equations (16) and (17) has identification 

problem. In order to resolve this problem, it is suggested to include 

additional observations which are related to the unobserved state variables 

into the model. In this paper, we use observations on price differentials (pt −

pt
∗) and interest rate differentials (it − it

∗) as the additional data to be 

included in the model.2 

The monetary model developed earlier suggests that the components of 

𝑅t (i. e. , rt
md,  rt

uip
  and  rt

ppp
) and the observable fundamentals affect the 

dynamics of nominal exchange rate. Moreover, we know that price 

differentials and interest rate differentials are related to 𝑅𝑡. Suppose that 

these components have both predictable and unpredictable parts. Hence, the 

four components of exchange rates are assumed to have the following forms:

∆ft = 𝑔
𝑡−1

+ εt
f
 ,   𝑔𝑡 = ∅𝑔(L)𝑔𝑡−1 + 𝜀𝑡

𝑔
 ,                                                    (18) 

 
. For more details, see Hamilton Time Series Analysis, chapter 13. 

. According to the monetary model of exchange rate, these observations are related to the 

unobservable variables rt
md,  rt

uip
𝑎𝑛𝑑 rt

ppp
. Balke et al. (2013) also included these 

observations in their work. 
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𝑟𝑡
𝑝𝑝𝑝

= 𝜇𝑡−1
𝑝𝑝𝑝

+ 𝜀𝑡
𝑝𝑝𝑝

, 𝜇𝑡
𝑝𝑝𝑝

=  ∅𝑝𝑝𝑝(L)𝜇𝑡−1
𝑝𝑝𝑝

+𝜀𝑇
𝜇,𝑃𝑃𝑃

,                              (19) 

𝑟𝑡
𝑢𝑖𝑝

= 𝜇𝑡−1
𝑢𝑖𝑝

+ 𝜀𝑡
𝑢𝑖𝑝

,  𝜇𝑡
𝑢𝑖𝑝

=  ∅𝑢𝑖𝑝(L)𝜇𝑡−1
𝑢𝑖𝑝

+ 𝜀𝑡
𝜇,𝑢𝑖𝑝

,                                (20) 

𝑟𝑡
𝑚𝑑= 𝜇𝑡−1

𝑚𝑑 + 𝜀𝑡
𝑚𝑑, 𝜇𝑡

𝑚𝑑 =∅𝑚𝑑(𝐿)𝜇𝑡−1
𝑚𝑑 + 𝜀𝑡

𝜇,𝑚𝑑
,                                    (21) 

where the terms εt
f  , 𝜀𝑡

𝑝𝑝𝑝
, 𝜀𝑡

𝑢𝑖𝑝
 and 𝜀𝑡

𝑚𝑑 are unpredictable components and 

𝑔𝑡, 𝜇𝑡
𝑝𝑝𝑝

, 𝜇𝑡
𝑢𝑖𝑝

 and 𝜇𝑡
𝑚𝑑 are predictable components. For simplicity, we 

assume the predictable components follow a AR(1) process. Then, the state 

vector of the State-space model can be written as: 

𝑆𝑡 = [𝑔𝑡  𝑔𝑡−1 𝜇𝑡
𝑢𝑖𝑝

𝜇𝑡−1
𝑢𝑖𝑝

 𝜇𝑡
𝑝𝑝𝑝

𝜇𝑡−1
𝑝𝑝𝑝

𝜇𝑡
𝑚𝑑  𝜇𝑡−1

𝑚𝑑    𝜀𝑡
𝑓
𝜀𝑡

𝑢𝑖𝑝
   𝜀𝑡

𝑝𝑝𝑝
𝜀𝑡

𝑚𝑑]
′
      (22) 

The transition equation is given by. 

𝑆𝑡 = F𝑆𝑡−1+ 𝑉𝑡 ,                                                         (23) 

with  

𝑉𝑡= [𝜀𝑡
𝑔
    0    𝜀𝑡

𝜇,𝑢𝑖𝑝
    0    𝜀𝑡

𝜇,𝑝𝑝𝑝
    0    𝜀𝑡

𝜇,𝑚𝑑
    0    𝜀𝑡

𝑓
𝜀𝑡
𝑢𝑖𝑝 

𝜀𝑡
𝑝𝑝𝑝

𝜀𝑡
𝑚𝑑]

′
  

and 
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Hence, the transition equation can be rewritten as: 
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gt

gt−1

μt
uip

μt−1
uip

μt
ppp

μt−1
ppp

μt
md

μt−1
md

εt
f

εt
uip

εt
ppp

εt
md ]
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gt−1

gt−2

μt−1
uip

μt−2
uip

μt−1
ppp

μt−2
ppp

μt−1
md

μt−2
md

εt−1
f

εt−1
uip

εt−1
ppp

εt−1
md ]

 
 
 
 
 
 
 
 
 
 
 
 
 
 

+

[
 
 
 
 
 
 
 
 
 
 
 
 
 

𝜀𝑡
𝑔

0

𝜀𝑡
𝜇,𝑢𝑖𝑝

0
𝜀𝑡

𝜇,𝑝𝑝𝑝

0

𝜀𝑡
𝜇,𝑚𝑑

0

𝜀𝑡
𝑓

𝜀𝑡
𝑢𝑖𝑝

𝜀𝑡
𝑝𝑝𝑝

𝜀𝑡
𝑚𝑑 ]

 
 
 
 
 
 
 
 
 
 
 
 
 

 

As it was mentioned earlier, we follow Blake et al. (2013) and include 

data on interest rate1 and price level differentials into our model. Hence, the 

observation vector contains the gap between observable fundamental and 

price level in the two countries ((𝑚𝑡- 𝑦𝑡- 𝑝𝑡) – (𝑚𝑡
∗- 𝑦𝑡

∗- 𝑝𝑡
∗) = 𝑓𝑡-(𝑝𝑡- 𝑝𝑡

∗)), 

the gap between interest rate in the two countries (𝑖𝑡 − 𝑖𝑡
∗), the observable 

fundamentals rate of growth (∆𝑓
𝑡
), and the natural log of the spot exchange 

rate minus current observable fundamental (𝑠t − ft).

In the context of our monetary model, the equation for the gap between 

observed fundamental and price level differential can be written by: 

  𝑓𝑡- (𝑝𝑡- 𝑝𝑡
∗) = −

𝛹

1−𝛹
(𝑖𝑡 − 𝑖𝑡

∗)+𝑟𝑡
𝑚𝑑.                               (24) 

Using the uncovered interest rate parity condition, we can write: 

 

. The rate of interest is replaced with expected rate of profit for the case of Iran. 
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 𝑖𝑡 − 𝑖𝑡
∗ = 𝐸𝑡(𝑠𝑡+1 − 𝑓𝑡+1) + 𝐸𝑡∆𝑓𝑡+1 − ( 𝑠t − ft) + 𝑟𝑡

𝑢𝑖𝑝
.                   (25) 

One should bear in mind that the growth of observable fundamentals is 

given by: 

∆𝑓
𝑡
 = 𝑔𝑡−1 + 𝜀𝑡

𝑓
                                                                              (26) 

and the deviation of nominal exchange rate from the fundamentals is  

given by: 

st − ft = Et[∑ Ψj∆ft+j
∞
j=1 ]+𝐸𝑡[∑ 𝛹𝑗+1𝑟𝑡+𝑗

∞
𝑗=0 ],                                    (27) 

in which 𝛹𝑟t = 𝛹𝑟𝑡
𝑢𝑖𝑝 + (1 − 𝛹)𝑟𝑡

𝑝𝑝𝑝 − (1 − 𝛹)𝑟𝑡
𝑚𝑑. Using equations 

(24)-(27), we can write the measurement equation: 
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𝐵11, 𝐵21, 𝐵31 and 𝐵41 contain observable fundamentals, deviations from 

UIP, deviations from PPP and money demand shocks, respectively. 
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4. Data and Estimation 

The quarterly data on nominal exchange rate (Rial per US Dollar), broad 

definition of money (M2), real gross domestic product (GDP), consumer 

price index (CPI) and interest rates1 for Iran and the United states are 

obtained from the Central Bank of Iran and the Federal Reserve Bank of St. 

Louis. Our data set covers the period 1991:2 - 2011:4.  

We follow Bayesian method2 and use the random walk Metropolis-

Hastings algorithm to estimate the unknown parameters in our State-space 

model. This algorithm allows us to derive variance decomposition of 

fundamental factors. In order to estimate variance decomposition of 

fundamentals, we need to have observations on these unobserved factors. 3 

More specifically, we employ Carter and Kohn (1994) algorithm which 

allows us to use the Gibbs-sampling in the context of State-space models.4 

Using this algorithm, we simulate the observations on fundamentals.5   

4.1. The estimation results of the State-space model 

In this section we report the estimation results of our State-space model.6 

The random walk Metropolis-Hastings algorithm is used to estimate the 

unknown parameters associated with both the unobserved and observed 

fundamental variables. Using Gibbs sampling in the context of state space 

 
. We have used data on expected rate of profit on investment deposits to replace interest rate 

for the case of Iran. 

. Prior to apply the Metropolis-Hastings algorithm to our State-space model, we use Kalman 

filter to estimate a likelihood function. For more detail see Kim and Nelson (1999).  

. For more detail on Metropolis-Hastings algorithm, see Blake and Mumtaz (2012). 

. In order to use the Gibbs sampling algorithm one need to know the conditional 

distributions. However, the conditional distributions are not available in our case. 

. For details on how to use the random walk Metropolis Hastings algorithm for a 

state space model, we refer the readers to Blake and Mumtaz (2012), Chapter 4. 

6. Matlab is used to estimate the model. The Matlab codes are not reported here but 

are available upon request. 
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model,1 we generated data on observed and unobserved fundamentals. We 

will present the posterior distributions of the variance decomposition of 

(st − ft) in Section (5.2). 

As we mentioned earlier, ∅𝑔, ∅𝑢𝑖𝑝,  ∅𝑝𝑝𝑝 and ∅𝑚𝑑 are unknown 

parameters in our transition2 equation. Since no information about these 

parameters is available for the case of Iran, we could not make use of any 

prior distribution for them. Hence, we use the random walk Metropolis-

Hastings algorithm to generate posterior distributions for the unknown 

parameters of equation (23). This algorithm repeated 1000,000,000 times 

and we set a burn-up period of 500,000 draws, and then sampled the next 

500,000 draws. Table (1) reports the mode of the posterior distribution of 

these parameters. 

Table 1: The mode of posterior distributions of the parameters 

Parameters The mode of posterior distribution 

∅g 0.81 

∅𝑢𝑖𝑝 0.77 

∅𝑝𝑝𝑝 0.69 

∅𝑚𝑑 0.82 
             Source: Author’s calculation 

The result shows that the modes of these unknown parameters are all 

positive and less than one. This means that the fundamental factors are 

stationary. Moreover, we find that the modes of posterior distribution of 

discount factor and interest semi-elasticity of money demand are 0.51 and 

1.04 respectively.3 Engle et al. (2008, p.389) show that if the discount rate is 

close to one, the nominal exchange rate is near random walk. Since the 

discount factor in our case is far below one, the nominal exchange rate does 

not follow a near-random walk process.  This implies that the black market 

exchange rate is not efficient in Iran. 

 
. In this specific case we use Carter and Kohn algorithm. 

. See equation (23). 

. In order to save space, we have not presented the histograms of the posterior distribution of 

these parameters in the paper. 
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4.2. Variance decomposition results of 𝐬𝐭 − 𝐟𝐭 
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Using the random walk Metropolis-Hastings and Carter and Kohn 

algorithms, we estimate the posterior distribution of variance decomposition 

of st − ft,. Figures 1 to 4 present the histograms of posterior distributions of 

variance decomposition of st − ft. These figures show the contributions of 

the growth rate of observed fundamental, deviations from UIP, deviations 

from PPP and money demand shifters, respectively. We also report the mode 

of these posterior distributions in Table 2. 
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Table 2: The mode of posterior distributions of fundamental factors 

Observable and unobservable 

fundamental factors 

The mode of posterior 

distribution 

The growth rate of observable 

fundamental 
58.9 

UIP deviations 0.99

PPP deviations 0.99 

Money demand shifter 38.7 

     Source: Author’s calculation 

 

We observe that the contributions of deviations from UIP (risk premium) 

and of deviations from PPP to the variance of (st − ft) are small. The 

greatest contribution comes from the predictable component of the 

observable fundamental factor (58.9 percent). Moreover, we find out that the 

contribution of predictable component of the money demand shifter (money 

demand shocks) is substantial (38.7 percent). These results show that the 

deviation of nominal exchange rate from its long-run equilibrium can be 
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mainly explained by both the observable fundamental factors and money 

demand shifter.  

In other words, the observed fundamentals have the greatest contribution 

in explaining the nominal exchange rate movement in Iran. This result 

confirms the finding of previous studies which highlight the importance of 

monetary variables for nominal exchange rate movement in Iran. However, 

these variables can only explain about 59 percent of the nominal exchange 

rate deviation from its long run. However, in contrast to previous studies on 

exchange rate in Iran, we find that about 40 present of nominal exchange 

rate fluctuation is not explained by observable fundamental factors. Hence, 

this study underscores the importance of unobservable factors for describing 

exchange rate movement in Iran. 

5. Conclusion 

This paper uses a State-space model to investigate the role of observable and 

unobservable fundamental factors in nominal exchange rate movement in the 

context of monetary model to exchange rate determination. In order to 

achieve this goal, we estimate the present value exchange rate model that is 

extracted from the asset pricing approach proposed by Engel and West 

(2005) for Iran. In order to examine the role of fundamental factors, we 

estimate the variance contribution of each factor to variance decomposition 

of exchange rate deviation from its long run equilibrium for the period 

1991:2-2011:4. The State-space model, random walk Metropolis-Hastings 

algorithm, Kalman filter and Carter and Kohn algorithm are used to 

decompose the variance contributions. 

The results show that the observable fundamental growth rate and the 

unobserved monetary demand shocks explain about 58.9 and 38.7 percent of 

the deviation of nominal exchange rate from its long run, respectively. This 

means that about 39 percent of nominal exchange rate fluctuation cannot be 

explained by observable fundamentals. Hence, contrary to previous studies 
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in Iran which have focused mainly on observable fundamental factors, we 

find that the unobservable fundamentals also play key role in determining 

the exchange rate movement in this country. This result might have 

important policy implications for monetary authorities in Iran. In addition, 

the estimation results show that the nominal exchange rate does not follow a 

near random walk behavior. It implies that the foreign exchange rate market 

in Iran is not efficient and, hence, the participants in this market might 

exploit past information to increase their return above the market average. 
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1. Introduction 

The lower export levels expected by economic sanctions portend a cutback 

in macroeconomic variables such as GDP, capital formation, government 

spending, and private consumption. Since policy makers’ concern is the 

shock’s incidence and impacts, the questions may arise that how much will 

an economy suffer from a discriminatory export cut? What are the impacts 

of a trade sanction on limited number of goods? What would happen in the 

economy with lower export of one commodity?  

The macroeconomic impacts of discriminatory export barriers are yet not 

well understood, despite the contributions of many fine scholars. To measure 

the detailed impacts and to answer the above arisen questions, it is required 

to make a general equilibrium analysis of the shock. To this end, 

policymakers need numerical information on incidence and impacts of the 

shock. They concern mainly about GDP and other macro-level variables 

which are well addressed in this study.  

Theoretically, there are at least two opposite scale effects due to one 

commodity export restriction. From one hand, cut in one commodity exports 

may reduce the national income and decreases aggregate demand and 

production. On the other hand, it makes the domestic currency cheaper. 

Therefore, it stimulates the exports of other commodities and motivates 

production. Depending on the size of these opposite effects in each sector, 

production may rise or fall (we will discuss the transmission channels in 

section 3). However, a multi sector comprehensive framework is required to 

provide a complete analysis of the shock. To measure the macro-level 

consequences of one commodity export shock, this paper performs a General 

Equilibrium analysis. General Equilibrium structure provides an appropriate 

framework to consider most of the direct and indirect effects of the shock 

(Shoven and Whalley, 1992). To consider sectoral reallocation, we will 

make the simulation by specific modeling of capital-labor substitution, 

imperfect mobility of factors across sectors, sector specific capital, imperfect 
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substitution of import and domestic products, and imperfect transformation 

of export and domestic supply.   

This paper investigates the impacts of imposing oil export barriers on 

Iran as an oil exporting economy. Iran has experienced numerous export 

sanctions. As Iranian government highly relies on oil revenue, the 2012 

sanctions on Iran reduced public spending. Furthermore, it increased the 

costs of imported commodities and the foreign exchange rate. This study 

seeks to numerically measure the macro-level impacts of counterfactual 

scenarios of a fall in oil export and a rise in exchange rate.  

We calibrate our multi-sector general equilibrium model based on 1999 

Social Accounting Matrix for the economy of Iran including 112 

commodities and 47 activities. This rich database enables us to consider 

most of the inter-sectoral linkages and reallocations in the economy.  

The structure of the paper is as follows. The next section briefly 

describes the literature. Then the theoretical backgrounds of the model and 

the CGE framework are introduced in section 3. Section 4 introduces the 

database. Section five then provides empirical results. Finally, discussion 

and conclusions are provided in section six.  

2. Economic Literature  

2.1. Sanction and export barriers 

There is a large qualitative literature on the impacts of economic sanctions 

on the target states. Sanctions can negatively affect the access to food, clean 

water, medicine and health‐care services (Cortright and Lopez, 2000; Weiss 

et al., 1997; Garfield, 2002; Gibbons and Garfield, 1999). They may also 

have a negative impact on life expectancy and infant mortality (Ali 

Mohamed and Shah, 2000; Daponte and Garfield, 2000). Economic 

sanctions may worsen the targeted government’s respect for human rights 

(Peksen, 2009) and the level of democracy (Peksen and Drury, 2010).  
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However, research on the macroeconomic consequences of economic 

sanctions is scarce. In a recent study, Neuenkirch & Neumeier (2014), find 

that the imposition of UN sanctions decreases the target state’s real per 

capita GDP growth rate by 2.3%–3.5%. While, comprehensive UN 

economic sanctions, embargoes affecting nearly all economic activity, 

trigger a reduction in GDP growth by more than 5%. Few empirical 

researches exist on the impact of oil export sanction or other types of export 

barriers. In most recent study, Yahia and Saleh (2008) have examined the 

link between oil prices, economic sanctions and employment in Libyan 

economy. In other studies, Jafarey and Lahiri (2002) have examined the 

interaction between credit markets, trade sanctions, and the incidence of 

child labor. Tarr (1989) developed a general equilibrium model to analyze 

the welfare and employment effects of US quotas in textiles and steel. Black 

and Cooper (1987) have illustrated how economic sanctions affect level and 

distribution of welfare and employment in South Africa. Feenstra (1984) 

have studied employment and welfare effects of voluntary export restraint on 

U.S. autos as a form of trade barriers.  

There is also some general equilibrium modeling efforts to analyze the 

effects of NTBs1. Fugazza and Maura (2008) present previous general 

equilibrium applications of the effects of NTBs. According to this survey, 

the most comprehensive study made so far of the impact of NTBs in a CGE 

model is Andriamanajara et al. (2004). Other important works are Gasiorek, 

Smith and Venables (1992) and Harrison, Tarr and Rutherford (1994) and 

Chemingui and Dessus (2007). 

2.2. History of financial CGE modeling 

The financial computable general equilibrium (FCGE) modeling started two 

decades ago. In first version of Robinson model, one static model was 

repeated at several periods and growth of stock variables has been defined in 

 

. Non-tariff Barriers 
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every period. They usually were repeated in 5-10 periods (Robinson, 1991). 

More complicated models have employed rational expectation models in 

which households maximize their utility during the given period (Devarjan 

and Go, 1998). In the recent years financial CGE models have received 

increasing attention from researchers. Xiao and Wittwer (2009) use a 

dynamic CGE model of China with a financial module and sectoral detail to 

examine the real and nominal impacts of a nominal exchange rate 

appreciation alone, fiscal policy alone and a combined fiscal and monetary 

package to redress China's external imbalance. Li and Yang (2012) use a 

financial CGE model to analyze real and financial sectors interaction in 

China’s economy. They have considered the wage rigidity as a failure of the 

labor market. The results show that wage rigidity has meaningful effects on 

the results of their study. In another study, Lemelin, et al. (2013) have 

presented an applied computable general equilibrium world model with 

financial assets and endogenous current account, and capital and financial 

account balances. In their simulations, the interaction of portfolio choices 

with trade supply and demand behavior leads to endogenous sign reversals in 

some current account balances, and it results in a different allocation of 

investment among regions.  

Two applied studies have been conducted in Iran using financial 

computable general equilibrium model. In the first study, Haqiqi (2011) has 

developed Shahmoradi et al. (2010) model. He described how to model 

financial variables in computable general equilibrium models with different 

approaches. In his study various approaches of modeling a financial CGE 

have been introduced. Then, based on three different approaches, three 

financial models have been compared. Overall, comparing the results of 

different scenarios suggest that static financial CGE and stock adjustment 

models give more realistic results than flow equilibrium models.  The other 

study was carried out by Salami and Javanbakht, (2011); they have presented 
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a real-financial CGE model for the economy of Iran and used it to examine 

the effects of reducing interest rate of credits on investment and growth. 

Their results showed that following a reduction in interest rate of credits, the 

prices of commodities and services declined which resulted in reduction of 

inflation rate by 0.53%. In addition, households’ income and savings 

increased by 0.54 and 7.83%, respectively.  

To our knowledge, our paper is the first study in Iran in which a large 

dynamic financial CGE model with multi-assets and various financial 

markets is employed. Although Haqiqi (2011) develops some dynamic 

models, the models are too aggregated and include only two or three 

production sectors. CGE model in Salami and Javanbakht (2011) is a static 

model without any financial market.  Although a considerable body of 

research has been carried out in Iran employing CGE models, a small 

number of studies test the sensitivity of their results. In this research, we 

conduct a sensitivity analysis to prove the robustness of our findings. 

Furthermore, the present paper provides important insights in regard to  

the effects of oil export barriers on non-oil export and other macroeconomic 

variables. 

3. Theory and the Model 

Reduction in oil exports has two opposite “scale effects” in the economy. 

One effect tends to reduce the production and employment level while the 

other tends to motivate export, production, and employment. The country 

may also face a “substitution effect”, “reallocation effect”, and a change in 

production mix. We describe these effects in the following paragraphs.  

The first impact of a fall in oil exports is “shrinking effect” or “negative 

scale effect”. A fall in the oil exports would lead to a substantial demand 

deficit. It is plausible that the government expenditure decreases. According 

to macroeconomic theory, decline in public expenditure brings a fall in 

aggregate demand in the country, which may shrink economic activity and 
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employment in short run (Mankiw, 2012). The effect will be intensified 

when the cost of imported input rises and activity levels fall.  

The second impact is an “expansion effect” or “positive scale effect”, 

and happens due to increase in foreign exchange rate and import 

substitution. Since, fall in oil exports would diminish supply of export 

dollars (or any other foreign currency) a shortage in foreign currency would 

increase the foreign exchange rate. According to economic theory, the rise in 

the foreign exchange rate would foster non-oil export expansion. The more 

the change in export of a commodity is, the more the change in activity level 

and employment will be expected in that sector. On the other hand, the rise 

in import prices would increase the demand for domestically produced goods 

and services. Hence, it would have also a positive impact on the activity and 

employment levels (James, Marsh, Sarno, 2012).  

There would also be a third “reallocation effect” or a substitution 

towards tradable sectors, especially those sectors with more exports share. 

When this occurs, the changes in exchange rate will motivate more non-oil 

exports by bringing more profit than before. Therefore, the production 

resources re-allocate towards more non-oil export. As a result, labor and 

capital would move to tradable sectors and to more exporting sectors.  

We also expect a “substitution effect” due to import price increase. It 

occurs when exchange rate increases and the imported commodities seem to 

be more expensive. Hence, people prefer to buy domestic goods instead of 

foreign goods (Hertel, 1998), which may encourage domestic production and 

employment.  

The economy might also face changes in the labor market. According to 

Neoclassical Theory of labor supply, the choice between consumption and 

leisure depends on wages and prices (Cahuc and Zylberberg, 2004). Hence, 

the supply of skilled labor would change due to change in the price of 

consumption goods after the shock in import prices.  
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On the other hand, changes in wages and prices would influence the 

production technology. Depending on the changes in relative prices for each 

sector, it would adjust toward more labor-intensive or more capital-intensive 

technology.  

However, the overall effect of oil export barriers on macroeconomic 

variables is unknown and requires numerical calculations. 

3.1. Optimizations in a typical CGE Model 

We consider an economy comprising multiple activities indexed by

 47,...,1Ss , multiple commodities indexed by  112,...,1Gg , and 

multiple institutions indexed by  oilfcocorgovconHh ,,,, . Each 

activity employs two factors of production, labor and capital, which can be 

used to produce different commodities. Factors are heterogeneous and 

imperfectly mobile across sectors. Nf,h denotes the total endowment of each 

factor f owned by institution h. The model has a nested structure in which 

there is an optimization behavior in each nest.  

Inter-temporal preferences: In this model, we have assumed that 

agent’s action is based on inter-temporal optimization behavior. There is a 

representative household whose objective is to find his lifetime optimal 

consumption path. This agent derives utility from consuming “composite 

commodity” at each period of time, Ct.  (note that the combination of this 

composite commodity is determined through another optimization in 

“expenditures”). The lifetime maximization problem to determine composite 

consumption in each period is known as Ramsey problem: 
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where t is time periods, Uh is utility function of households, Ch,t denotes 

household composite consumption in period t, α shows the CES1 parameter, 

θ shows relative risk aversion parameter, Y is the lifelong income, PL is 

wage of labor, PK displays capital return, TR stands for transfer payments, 

and ρ displays discount factor. Note that θ is the inverse of inter-temporal 

elasticity of substitution. In other words, we assume a substitution between 

today consumption and future consumption. 
 Expenditure: Aggregate consumption, Ch,t, depends on the consumption 

of each commodity, QCg,h,t.  Representative agent minimizes the cost of 

consumption bundle in each period. Household’s consumption is a CES 

aggregator of different goods and services. This agent minimizes the cost of 

preparing the aggregate bundle at each period of time: 
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(3) 

where PCg,t denotes price index of each commodity at each period, C is 

aggregate consumption, QC is consumption demand for each good or 

service, φ is share parameter, σ is the elasticity of substitution, g refers to 

goods and services, and h refers to households. Cost minimization by 

households at each period of time requires that: 
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. Constant Elasticity of Substitution 
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where CPIh,t denotes CES consumer price index associated with composite 

consumption of agent h in time t. 

Technology and cost: Producers’ behavior is modeled through Nested 

Constant Elasticity of Substitution (NCES) functions. Producers combine 

labor and capital with other intermediate inputs in order to produce products. 

Output of each sector is produced using capital (K), labor (L) and 

intermediate goods (M). Producers minimize the cost of production 

according to production technology: 

, , , ,

1 11 1 1
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                                   (5)

 

where QKL is value added composite, QINT is intermediate input composite, 

Qs shows total product, PKL is price of composite value added, and PINT is 

price index for composite intermediate. Furthermore, KL denotes the value 

added nest, INT shows the intermediate nest, γ is the elasticity of 

substitution, and φ is the share parameter.   

Producers optimize the cost of all sub-nests. In other words, producers 

minimize the cost of composition of that nest. For example, the cost of value 

added composite should be minimized. Assuming a constant elasticity of 

substitution between labor and capital, the optimization problem is: 
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where, QK is capital, QL is labor,  is the elasticity of substitution between 

labor and capital, and φ is the share parameter in this nest. Similarly, 
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optimization problem for finding optimal technology in the intermediate 

input nest is: 
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                                                       (7) 

where PI is price index, QINT is intermediate composite, QCg,s is the 

commodity g purchased by firms, φ is share parameter; and α is elasticity of 

substitution.  

Given previous equation, cost minimization behavior requires that: 
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This shows that the demand for an input g depends on activity level, 

relative prices, share parameters, and elasticity of substitution.   

Foreign trade: Purchased commodity is either imported or domestically 

produced. The whole economy minimizes the cost of purchasing a 
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commodity. Assuming imperfect substitution between domestic commodity 

and imports (Armington, 1969), the optimization is: 

1 1
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where PD is price index for domestic commodity, PM is import price index, 

QTD shows the Armington aggregator (total demand for commodity i), φ is 

share parameter, and β is Armington elasticity of substitution. Given this 

assumption, optimization requires that:  
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where PFX is the index of foreign exchange rate and PMF is the foreign 

price of imported commodity. According to this equation, the demand for 

importing commodity i depends on total domestic demand, relative price of 

imported commodity, Armington elasticity, and share of import in total 

supply of commodity i. Similarly, the demand for domestically produced 

commodity is: 
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Likewise, domestic demand for domestically produced good depends on 

total domestic demand, relative price of domestic products to imports, 

Armington elasticity, and share of import in total supply of commodity i. 

Armington aggregator determines the weighted price of domestically 

purchased commodity. The price index possesses a CES form as follows: 
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Domestically produced commodities are either exported to other 

countries or supplied domestically. Producers choose to supply overseas or 

at home according to the possibility of transformation and relative prices. 

Assuming a Constant Elasticity of Transformation (CET) function for each 

commodity:  
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where PD, QD, PX, and QX denote domestic supply price index, quantity of 

domestic supply, export price index, and quantity of export, respectively. 

QTO shows the total output, θ is share parameter, and λ<0 is the elasticity of 

transformation. Let PXF denote the foreign price index of exported 

commodity. Solving this optimization problem, we obtain the following 

expression for supply of a commodity to foreign countries: 
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Given our assumption about export, the optimization behavior yields 

the supply of commodity i to domestic market:  
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Note that λ measures the extent of technical possibility of transforming 

export to domestic supply. Given our assumptions about trade and 

technology, the nested form of production sector is shown in Figure 1. 

 

 
 

Factor mobility: Factors are neither perfectly mobile nor specific at 

each sector. We assume that factors of production are not homogenous. In 

other words, it is not easy to move freely across sectors. A CET type 

function is able to demonstrate imperfect factor mobility. Let τ<0 denote the 

ease of movement across sectors. A factor owner chooses to supply factor f 
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to sector s (QFf,s) according to factor endowment level (QN), sectoral factor 

wages (PF), and the possibility of move across sectors. Given these 

assumptions, the optimization behavior is: 
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Solving this equation, we obtain the optimum supply of each factor to 

each sector as: 
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where PN is the CET weighted average of factor wages across sectors.  

Saving and investment: The saving behavior of agents depends on 

consumption at each time period. Agents are maximizing their consumption 

and equating the marginal benefit of today consumption with that of 

consumption in the future. Thus, the saving at each time period is 

determined by: 

, , ,h t h t h tS Y C 
 

where S shows the amount of saving and Y denotes the total income of agent 

h at each time t.  

At each period of time, agents may also borrow funds from financial 

markets. These funds plus savings are used either to make physical capital 
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formation which is called investment, or to purchase domestic and foreign 

financial assets (supply of loanable funds). This condition requires that: 

, , , , ,h t h t h t h t h tI VTA VNCO S VBOR     

where VTA is the total value of domestic financial portfolio, VNCO 

demonstrates the total value of foreign financial portfolio (net capital 

outflow), and VBOR is total amount of borrowing. These are explained in 

the following paragraphs.  

Financial portfolio: We consider a financial market comprising multiple 

assets indexed by “a” (deposit, loan, bond, equity, etc.). Each agent seeks to 

maximize the return to financial portfolio and decides how to supply 

loanable funds. We assume imperfect substitution between financial assets 

as in reality they are not similar in risk and return . It allows to consider how 

purchasing of different assets may change due to change in relative return of 

assets. The optimization behavior in financial portfolio is: 
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where VTA is the total value of financial portfolio, VFA denotes the value of 

purchasing each asset, r shows the assets’ return, σ<0 is substitution 

elasticity among assets, and θ is share parameter. Solving this problem, we 

obtain optimum value of each asset in the portfolio (supply of loanable 

funds) as:

 

. Tobin, James (1969). “A General Equilibrium Approach to Monetary Theory.” Journal of 

Money, Credit, and Banking, 1:1, 15—29
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Borrowing channels: Agents can borrow through various assets 

(demand of loanable funds). We assume that borrowers are minimizing their 

cost of finance. Given this assumption, the optimization equation is: 
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in which, rr is the interest rate of each asset (channel of borrowing), VB 

shows the amount of borrowing through each asset, VBOR demonstrates 

total borrowing, β is share parameter, γ denotes elasticity of substitution 

among channels of finance. This optimization leads to optimum borrowing 

for agent h as: 
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Sectoral investment decision: Physical capital formation is made in 

different sectors. Agents minimize the cost of purchasing capital composite 

commodity in production sectors. Therefore, the optimization behavior is:

,

, ,
1 ,

,

, , ,

1 1

, , , ,

min

k h

k h k h
k h

k h

k t k h t

k

h t k h k h t

i

PK QK

I QK




 




  
 
 
 





 
where I is the total amount of capital formation by each agent h, PK is the 

cost of capital composite commodity in sector k, QK amount of capital 
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formation by each agent h at each sector k, θ shows share parameter, and σ is 

the substitution possibility. Solving this problem, we obtain the optimum 

investment by each agent at each sector:
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3.2. Equilibrium conditions in a typical CGE Model 

In equilibrium, all consumers maximize their utility; all firms minimize their 

costs, and all markets clear. Market clearing for each factor f requires that 

total supply of that factor by households equals total demand of that factor 

by firms: 

, , , ,f h t f s t

h s

QN QF 
 

(21) 

Similarly, Market clearance for each commodity requires that total 

supply equals total demand. Given the structure of our model, total supply is 

determined by import and domestic production (other models may have 

inventory reduction). Total demand is determined by firms’ purchases, 

institutions’ purchases, and export (capital formation and increase in 

inventory is done by institutions). Therefore, market clearing condition for 

commodity g requires that: 

, , , , , , , ,g t g s t g s t g h t g t

s s h
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(22) 

Finally, for each asset a, and in each period of time t, the equilibrium 

condition requires that:
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3.3. Model dynamics and calibration 

In the CGE literature the calibration of the single-period equilibrium is 

straightforward. But, calibration procedure of dynamic models needs more 

attention. Calibration in a dynamic context generally means the model is 

parameterized in such a way that the balanced growth path is simulated 

when the base policy is maintained (Pereira and Shoven 1988). For 

specifying CGE models all the markets are assumed to be in equilibrium. 

Then, the parameters of the model are chosen through a calibration 

procedure. Calibration of the model involves specifying values for certain 

parameters based on outside estimates, and deriving the remaining ones from 

the restrictions posed by the equilibrium conditions. Thus, it is assumed that 

the benchmark data base reflect period equilibrium. The calibrated parameter 

values can then be used to solve the model for alternative equilibrium 

associated with exogenous changes in policy variables. The so-called 

“counterfactual” scenarios are imposed on the model to explore and evaluate 

the impacts of different policy measures and shocks by comparing the results 

of the benchmark equilibrium with the counterfactual (Springer, 1999). 

Our dynamic CGE model can also be interpreted as a sequence of 

counterfactuals to the base year run by altering the factor endowments 

holding everything else constant. The first step in calibration of the dynamic 

model is the same as in the static case. After having calibrated the 

benchmark period of the model, the dynamics come in by updating the factor 

endowments after every time step. We assume a constant growth rate for 

labor endowment. In other words, labor supply evolves exogenously over 

time. The labor endowment in first period is given by L0. Let n denotes the 

labor growth rate. Therefore, labor supply at each period will be: 

 , , 1 1h t h tL L n                                                                                     (21)
 

Current period’s investment augments the capital stock in the next 

period. Capital stock in each time period is updated by an accumulation 
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function equating the next period capital stock to the sum of depreciated 

capital stock of the current period and the current period real investment.  

, 1 , ,(1 )h t h t h tK K I   
                                                                        

 (22)
 

where δ denotes the rate of capital depreciation; K is capital stock and I 

shows the investment.   

The equilibrium in any sequence is connected to each other through 

capital accumulation and labor growth. Each single period equilibrium 

calculation begins with an initial labor and capital services endowment 

resulting from the end of the period t-1. A new equilibrium of supply, 

demand and relative prices is calculated for the next time period t based on 

the exogenous and endogenous changes in endowments. Savings of the 

current period t will augment the capital-services endowment at the end of 

period t available in the next period t+1. Finally, lifetime decision comes in. 

Households choose the consumption level at each period according to inter-

temporal relative prices and lifetime income. Our model is programmed in 

the GAMS (Generalized Algebraic Modeling System) / MPSGE 

(Mathematical Programming System for General Equilibrium analysis) 

language (Rutherford, 1999).  

Starting from the initial steady state, we shock the economy through a 

parametric decline of oil export. We observe that all endogenous variables 

converge to their steady state level in the period immediately following  

the shock. 

4. Data 

CGE models generally use two kinds of data as their database: the first are 

share and sectoral interaction parameters and the second are exogenous 

parameters such as elasticity of substitution. Share parameters are calibrated 

based on 1999 Iranian Social Accounting Matrix (SAM), while other 
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parameters are obtained using other sources rather than SAMs. Table 1 

shows the amount of exogenous parameters and the sources which we have 

used to obtain these parameters.  

Table 1: Exogenous parameters in the model 

Parameter Level Source 

Population growth rate 1.29% Statistical Center of Iran, 2011 

Relative risk aversion parameter 1.5 Tavakolian, 2012 

Time preference rate 0.96 Tavakolian, 2012 

Depreciation rate 4.2% Amini and Haji Mohammad, 2005 

 

In addition to exogenous parameters, we need additional data describing 

both interaction between economic sectors and agents, and interaction 

between real and financial sectors. Since 1999 SAM for Iran has all this 

features, we use this database in our model calibration.  

A Social Accounting Matrix is a descriptive tool which represents details 

of the economy according to System of National Accounts. The SAM is a 

square matrix which contains all the interactions and monetary flows 

between economic agents and sectors. Table 2 shows the aggregated form of 

1999 SAM for Iran. In this matrix, each cell shows the payment from the 

account of its column to the account of its row. Therefore, the incomes of an 

account appear along its row; and its expenditures appear along its column  

(Pyatt, 1999).  
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This SAM is appropriate for dynamic modeling as it involves detailed 

information about saving, capital, and financial accounts. This matrix 

includes the interaction between saving, capital formation, and net capital 

flow. The intersection of the saving account and capital formation account 

shows how each economic agent holds new investment. Generally, portfolio 

of each agent includes fixed capital formation and financial assets. As Table 

3 indicates, the value of households’ investment is 4599 billion Rls 

(domestic currency) in agricultural sector, while it is 205066 billion Rls in 

construction sector; likewise, households investment is 22744 billion Rls in 

the form of cash and deposits and is 3310 billion Rls in the form of securities 

such as bonds.  

Table 3: The portfolio formation matrix 

  

Household Government 
Oil and 

gas 

Non-

financial 

firms 

Financial 

firms 

Fixed 

capital 

formation 

Agriculture 4599   1596  

Oil and gas   10533   

Other mining 31   658  

Industry 6841   15228  

Electricity, water and gas 194   7376  

Construction 86   344  

Transportation 9745   10367  

Communications    3623  

Estates 20506   2879  

Other services 11541 6360  13878 1903 

Financial 

assets’ 

Monetary gold and SDR     1192 

Cash and deposits 22744 3970 2312 20731 7381 

Securities except for 

shares 
3310    -464 

Facilities and loans  8448  1007 54100 

Shares and similar assets 2035 5682 1603 7276 538 

Other receivable/payable 

accounts 
-389 1036 16415 53336 10544 

Source: CBI (2004) 
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5. Results 

Assume a 50% permanent reduction in oil export of Iran. We simulate the 

new steady state equilibrium variables. Then we calculate the change in 

macro-level variables compared to baseline scenario. Our simulation is 

repeated with different scenarios of export-domestic CET parameter. These 

scenarios help us to understand the sensitivity of results to parameter 

choices. Table 4 depicts the results. 

Table 4: The impacts of 50% cut in oil exports on macro-level variables, 

in different CET elasticity 

 Export-domestic CET parameter 

 0.5 1.0* 1.5 

Gross Domestic Products -4.74 -4.61 -4.51 

Private consumption -6.47 -6.83 -7.06 

Government expenditure -19.5 -20.17 -20.83 

Non-oil exports +21.59 +29.20 +34.54 

Imports -23.62 -20.44 -18.24 

Fixed capital formation -10.19 -9.63 -9.26 

Note: * Denotes the Main scenario. The results are calculated using Dynamic Financial 

CGE model for Iran 

 

As expected, oil export cut reveals a negative and significant influence 

on GDP. The adverse effect is -4.61% when the elasticity of transformation 

between export and domestic supply is 1. The impact is slightly higher when 

the CET parameter presents lower possibility of export-domestic 

transformation. The simulations depicts that when CET parameter is 1.5, the 

GDP reduction is 4.51%. Therefore, we can affirm the conclusion that with 

higher possibility of export-domestic transformation, the harmful effect on 

GDP is a bit lower.  

Government expenditure is highly affected by decline in the oil export 

revenue. In the main scenario, reduction in public spending is 20.17%. The 

higher export-domestic CET parameter, the fall in government expenditure 
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is higher. Given the fact that exchange rate is higher when the CET 

parameter is low (due to more foreign exchange supply from more non-oil 

export); our results show a very important finding. Although government of 

Iran is highly dependent on oil export revenue, the government can avoid the 

revenue loss if the exchange rate is higher. That means the government may 

seek to keep the foreign exchange rate high. 

In contrast, we find that non-oil export increases due to 50% fall in oil 

export. In the main scenario, the positive jump in non-oil export is equal to 

29.20%. Furthermore, when the export-domestic CET parameter is higher, 

the rise in non-oil export is also higher. When the CET parameter is 1.5, the 

rise in non-oil export is 34.54%. In short, fall in oil export will increase the 

foreign exchange rate and motivates non-oil exports.  

To test the sensitivity of our results to other parameters, we repeat the 

simulation with different levels of various parameters. The analysis proves 

the robustness of the results. The only exception is Armington elasticity. The 

results are a bit sensitive to Armington parameter (substitution elasticity 

between import and domestic products). Table  shows the simulation results 

with different Armington parameter. 

Table 5: The impacts of 50% cut in oil exports on macro-level variables 

in different Armington elasticity 

 Import-domestic Armington parameter 

 0.5 1.0* 1.5 

Gross Domestic Products -4.73 -4.61 -4.52 

    Private consumption -6.67 -6.83 -6.95 

    Government expenditure -19.60 -20.17 -20.58 

    Non-oil exports +33.52 +29.20 +26.14 

    Imports -16.37 -20.44 -23.38 

    Fixed capital formation -9.94 -9.63 -9.42 

Note: * Denotes the Main scenario. The results are calculated using Dynamic Financial CGE 

model for Iran. 
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We find that reductions in GDP, consumption, public spending, and 

capital formation are not much affected by Armington elasticity. However, 

when the possibility of import-domestic substitution is low, GDP loss is 

higher. When Armington elasticity is low, the export jump is also higher. 

There is a good explanation for our results. As import is the demand side in 

foreign exchange market, lower Armington parameter leads to higher foreign 

exchange rate. This is because the possibility of import adjustment (foreign 

exchange reduction) is lower.  

Table 6: The impacts of different scenarios of reduction in oil exports on 

macro-level variables 

 10% 25% 50% 75% 90% 

Gross Domestic Products -1.1 -2.7 -4.61 -5.6 -6.0 

Private consumption -1.3 -3.4 -6.83 -9.6 -11.2 

Government expenditure -3.8 -9.9 -20.17 -28.4 -31.1 

Non-oil exports +6.8 +16.2 +29.20 +35.7 +33.9 

Imports -5.2 -12.0 -20.44 -25.8 -28.5 

Fixed capital formation -2.3 -5.4 -9.63 -12.8 -14.5 

Note: The results are calculated using Dynamic Financial CGE model for Iran. 

We also simulate other scenarios of permanent oil export cut (10%, 25%, 

75%, and 90%). As shown in Table 6, we find that a 10% permanent 

reduction in oil export leads to 1.1% steady state GDP loss. While GDP loss 

is 2.7% in 25% oil export fall, it is calculated 6.0% in 90% oil export 

reduction. With a 90% reduction in oil export, the reduction in private 

consumption is 11.2%; the fall in government expenditure is 31.1%; imports 

decrease by 28.5%; and capital formation reduces by 14.5%. In this scenario, 

the increase in non-oil export is 33.9%. 

6. Conclusion  

In order to gain a complete understanding of impacts of reduction in oil 

exports, it is useful to conduct a Computable General Equilibrium 
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framework that examines all aspects of the shock including direct and 

indirect effects. Theoretically, export barriers would have two opposite 

effects: “Shrinking Effect” due to fall in oil export and rise in import costs, 

and “Expansionary Effect” due to increase in the foreign exchange rate and 

export growth.  

The current CGE analysis demonstrates that a 50% decline in oil export 

would amount to a 4.6% reduction in GDP, a 6.8% fall in private 

consumption, a 20.2% cut in government spending, a 20.4% decrease in 

import, a 9.9% contraction in capital formation, and a 29.2% increase in 

non-oil export. Our results are robust to modification of exogenous 

parameters and possibility of substitution and transformation in different 

markets. 

This study finds that lower possibility of substitution between domestic 

and imported commodities, would lead to slightly higher GDP loss but 

definitely higher non-oil exports. We find that exchange rate is significantly 

important in this analysis. As import of goods and services would form the 

demand side in foreign exchange market, lower Armington parameter would 

lead to lower possibility of adjustment and import reduction. Therefore, 

higher foreign exchange rate is expected.  

Our results suggest that when transformation elasticity between export 

and domestic supply is low, GDP loss is higher and Jump in non-oil export is 

lower. It seems that this happens due to a lower expansionary effect. In other 

words, the expansionary effect depends on the possibility of transformation 

between export and domestic supply. 

We found that there is a conflict between government benefits and 

national benefits. Although higher possibility of substitution would reduce 

the GDP loss, the government loss would be less in lower CET and 

Armington elasticity. This may prevent the government to motivate export or 
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import substitution. An interesting finding is that government may prefer to 

keep the foreign exchange rate higher to compensate its lost revenue. 

A useful extension of this work would be to discover the sectoral 

consequences of export sanctions. Another interesting research is the 

influence of export reduction on poverty and income distribution. The 

impact of sanctions on labor market and migration are other subjects of 

interest. 
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1. Introduction 

Finance is a key to economic growth. The relation between the two has, 

however, received much attention in the recent finance literature on 

endogenous growth (Haber, 2008). The previous studies showed that the 

depth of financial sector development and greater provision of financial 

intermediary services are associated with economic growth. However, 

research so far has not asked whether there are economic conditions and 

economic situations that are associated with a stronger or weaker finance–

growth relationship. In this paper we examine such relationships—the ways 

in which the finance–growth relationship varies with the inflation rate and 

economic development. The effect of inflation occurs through a wide variety 

of direct and indirect channels. Inflation increases transactions and 

information costs which directly inhibit economic development. For 

example, firms and individuals will be reluctant to enter contracts when 

inflation is imperfectly predicted. The reluctance to enter contracts over time 

will inhibit investment and entrepreneurship, which will affect economic 

growth. Inflation will inhibit the development of the financial sector and 

result in financial repression. Thus, in an inflationary environment 

intermediaries will be less eager to provide long-term financing for capital 

formation and growth; both lenders and borrowers will also be less willing to 

enter long-term nominal contracts. Moreover, inflation will have 

contemporaneous effects on the finance ratios that are used to measure 

financial sector development (Rousseau and Wachtel, 2002).  

 Does the finance-growth link work whatever the level of development 

of countries? One position is to look at the historical experiences around the 

developing countries over the last 25 years. There are economies with high 

growth rates but weak financial and intermediation systems. Ethiopia is a 

typical example. Other countries have had sluggish growth but buoyant stock 

exchange and credit markets. A typical example is South Africa. In other 

cases, the developments of financial markets and banking activities have 
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been accompanied by a resurgence of sustained economic growth. Some 

Asian and Latin American countries may be classified in this third category. 

Finally, some countries combine low growth rates and under-developed 

banking sectors. This concerns many low-income countries. All in all, it may 

prove difficult to conclude in favor or against a significant finance-growth 

nexus given the diversity of the situations, since empirical studies usually 

measure average effects. A second position is to claim that some variables 

measuring financial development or intermediation have an ambiguous 

status. The literature has pointed out those variables, such as the banking 

depth, or credit to the private sector, the size of the financial sector while 

also being good predictors of banking crises. In this respect, we are not 

surprised to find a non-significant or even negative influence of these 

variables on growth. A third position leads to say that, in the light of the 

overwhelming empirical evidence of a significant link between financial 

intermediation or development and growth, the results obtained by Favara 

(2003) and other papers that may find a non-significant link rely on a 

questionable use of econometric methodologies (Dufrénot et al., 2008).  

The last decade saw an explosion in research interest in economic 

growth and its determinants. There is now a large literature that uses panel 

data to examine differences in growth rates among countries over long 

periods of time. One of the outstanding findings in this literature is a robust 

empirical relationship between financial sector development and economic 

growth (Wachtel, 2001). Rousseau and Wachtel (2003) using five-year 

averages of standard measures of financial development, inflation, growth 

for 84 countries from 1960 to 1995, and a series of rolling panel regressions 

found that there is an inflation threshold for the finance–growth relationship 

that lies between 13 and 25 percent. Christopoulos and Tsionas (2003)’s 

study for 10 developing countries, provided clear support for the hypothesis 

that there is a single equilibrium relation between financial depth, growth 
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and ancillary variables, and that the only co-integrating relation implies 

unidirectional causality from financial depth to growth. Dufrénot  

et al, (2008) run a comparative regression analysis and found that financial 

intermediation is a positive determinant of growth in developed countries, 

while it acts negatively on the economic growth of developing countries. 

Rousseau and Yilmazkuday (2009) found that higher levels of financial 

development, combined with low inflation, are related to higher rates of 

economic growth, especially in lower-income countries, but that financial 

development loses much of its explanatory power in the presence of high 

inflation. Pradhan (2011) concluded that stock market development is an 

integral part of economic growth, which is, in turn, associated with financial 

development in the Indian economy. 

2. Data and Methodology 

 Baseline regression estimates 

An almost standard empirical framework has emerged since Barro (1996) 

and Levine and Renelt (1992) introduced cross-section regressions for the 

study of growth among countries. The base line growth equations include a 

standard set of explanatory variables that provide robust proxies for growth 

determinants. King and Levine (1993) extend the framework to include 

measures of financial depth in this robust set. Furthermore, the use of data 

averaged over a number of years has become a standard approach for 

analyzing long-term determinants of growth. This research’s empirical 

framework draws on this decade-old tradition. Our data set is constructed as 

a panel of country observations from the World Bank’s “World 

Development Indicators’, and includes 99 countries. Since our interest is the 

longer-term determinants of economic growth, we use five-year average data 

as the frequency of observation. Data is thus available for 10 time series 

observations for each country. Accordingly, we start with the average rate of 

growth in real per capita output averaged for 1960-2009 as the dependent 



Financial Development and Economic … 155 

 

 

variable (Y) and then condition on combinations of the following 

explanatory variables: 

 LGDP: The log of Initial real GDP has an expected negative sign 

due to real convergence.  

 LSEC: The log of the initial secondary school enrollment rate 

(called SEC) is used as a proxy for human capital investment and 

enters with an expected positive sign.  

 G: Total government expenditure as percentages of GDP which is 

suspected that large public expenditures would tend to crowd out 

potentially more productive private investments. 

 OP: Openness to trade which would have a positive effect on 

growth.  

 INF: The inflation rate measured as the average annual growth rate 

of the consumer price. 

 F: One of five measures of financial sector depth— M3: the ratio of 

liquid debts to GDP, CRDIT: private sector bank credits to GDP, 

CAP: size of stock market (listed domestic stock values to GDP), 

SV: value traded (traded stocks values to GDP) and TR: turnover 

ratio (traded stocks total value to present average value of stocks) is 

included. 

3. Panel Data model  

It is evident that the crucial source of the bias is a result of failure to 

applying the OLS methods to deal with the heterogeneity (Baltagi, 2005). 

Accordingly, the solution which we apply in this research to control 

heterogeneity is the use of Panel Data procedure. One way to take into 

account the individuality of each two countries or each cross section unit is 

to let the intercept vary for each country but assume that the slope 

coefficients in the model are constant across countries. In the literature, this 
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i,ti,ti,ti,ti,ti,ti,ti,t ε+F+INF+OP+G+Log(SEC))= Log (GDPY 

kind of model is known as the Fixed Effect Model (FEM). The fixed effect 

model can be expensive in terms of degrees of freedom if we have several 

cross section units. And so instead of treating intercepts as fixed, we can 

assume that there are random variables. This method is called Error 

Component Model (ECM) or Random Effect Model (REM). The challenge 

facing a researcher is to select between panel and pooling methods and if the 

panel approach has been selected, we should choose FEC or REM. We will 

implement this through F-Leamer’s test and choose between pooling and 

panel. By using restricted residual sum of squares (RRSS) obtained from 

estimation, the pooling model by OLS and unrestricted residual sum of 

squares (URSS) obtained from inter-group regression; we can extract the 

F-Leamer’s test: 

)K)1T(N,1N(F
)KNNT/()URSS(

)1N/()URSSRRSS(
F 




                                  (1) 

Indeed, there is a formal test that will help us to choose between FEM 

and REM, which is called Hausman test. Hausman test is based on this 

assumption 0),(0  iti XCovH  . In technical words, H statistic test for 

the null hypothesis that explanatory variables and individual effects can be 

uncorrelated. The FEM estimates are consistent with both null and 

alternative hypotheses, where the REM estimates are only compatible with 

the null hypothesis. Therefore, REM model is preferred if the null hypothesis 

holds, otherwise FEM can be applicable (Baltagi, 2005, Cheng and Wall, 

2005). The relation between considered variable through panel data model 

has been illustrated in equation 2:  
 

       (2) 
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4. Results and Discussions 

 Inflation and finance-growth nexus; panel data and trilateral 

approach 

Estimation is by instrumental variables with initial values of financial depth, 

inflation, government expenditure and trade for each five-year period 

serving as instruments in the first stage. We include fixed effects for the 

five-year periods because Husman test confirmed the usage of FEM model. 

The results have been represented in table1: 

Table 1: Baseline instrumental variables growth regressions (1960-2009) 

Variables (1)                     (1)      (2) (3) (4) (5) 

LGDP 
-1.212
(0.000)* 

-1.247
(0.013)** 

-1.962
(0.000)* 

-1.270
(0.001)* 

-1.132
(0.001)* 

LSEC 
1.306
(0.042)** 

2.332
(0.000)** 

2.649
(0.000)** 

2.220
(0.000)** 

1.953
(0.001)** 

INF (%) 
0.011
(0.074)*** 

0.007
(0.211) 

-0.004
(0.063)*** 

0.007
(0.176) 

0.007
(0.11) 

M3  (% of GDP) 
0.033
(0.004)* 

    

CAP  (% of GDP) 
 -0.0002  

(0.988) 
   

CRDIT  (% of GDP) 
  0.021

(0.193) 

  

SV  (% of GDP) 
   0.0004

(0.967) 
 

TR (%)  
   0.003

(0.680) 

G  (% of GDP) 
0.030
(0.352) 

-0.009
(0.855) 

0.001
(0.961) 

0.008
(0.883) 

0.011
(0.809) 

OP  (% of GDP) 
-0.004
(0.385) 

-0.001 
(0.797) 

-0.006
(0.229) 

-0.001
(0.782) 

-0.0008
(0.893) 

R- sqd. 0.08 0.058 -0.09 0.057 0.08 

Source: Author’s calculations 

Notes: Probability errors are in parentheses. Growth rates are five-year averages. Estimation is 

by two-stage least squares. The initial values of government, openness, inflation, M3, and 

credit in each five-year period are used as instruments for the corresponding five-year 

averages. *, ** and *** indicate significance at the 1%, 5% and 10% levels, respectively. 
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According to the above table, the coefficient for initial GDP is negative 

and statistically significant in all models including one of the five financial 

indexes and thus consistent with the theory of conditional convergence. In 

other words, the countries with lower initial GDP have the lower economic 

growth rate. Also, the coefficient of initial secondary enrollment (SEC) is 

positive and statistically significant throughout. Indeed the coefficients of all 

five financial development indexes are positive but not statistically 

significant except the M3. The coefficient of M3 indicates that 1% increase 

in M3 to GDP, real GDP per capita will increase 0.033%. The coefficient of 

INF in the model includes M3 which is statistically significant at 10% 

significant level and states that there is a positive relation between inflation 

rate and economic growth. Finally, total government expenditure as 

percentages of GDP (G) and openness to trade (OP) are not statistically 

significant. For better interpretation of inflation and finance-growth nexus in 

this study we build upon Rousseau and Wachtel (2002) by illustrating the 

trilateral relation using a series of three-dimensional graphs that offer an 

appealing visual interpretation. The method allows us to quantify directly the 

growth rates that might be achieved along the continuum of possible 

combinations of financial development and inflation, providing intuitive 

answers to questions of how to interpret sets of coefficients from linear 

regressions and more complex non-linear ones (Rousseau and Yilmazkuday, 

2009). Figure 1 and 2 illustrate the trilateral analysis of relation between 

inflation, economic growth and M3 as the financial development index:  

Fig 1: Inflation and finance-grow trilateral analysis 
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Fig 2 (a-b-c): Inflation and finance-grow trilateral analysis through the 

inflation levels 

 
 

Figures 2-a, 2-b and 2-c represent that in low, high and very high levels 

of inflation rates, the economic growth shows the increasing, decreasing and 

neutral behavior, respectively. It is because of the deficiency of financial 

system in meeting its missions caused by high inflation rates and 

consequently led to dropping the economic growth rapidly. Also, very high 

levels of inflation rates encounter the financial system with tribulation and 

consequently no effect will treat the economic growth. 

For better understanding the effect of inflation rate on finance-growth 

nexus between countries with various levels of inflation rate, we divided the 

considered countries in two categories: high and low inflation rate countries. 

For this purpose, we use the dummy variable (D=0 for countries with high 

level of inflation rate and D=1 for countries with low level of inflation rate) 

and time it to each financial development index and then enter the obtained 

variable (DF) to every considered model. The results have been shown 

in table 2: 
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Table 2: Growth regressions for high and low inflation rate countries 

(1960-2009) 

Variables (1)                 (1) (2) (3) (4) (5) 

LGDP 
-2.368     

(0.001)* 

-0.965    

(0.012)** 

-1.494   

(0.001)* 

-0.604 

 (0.204) 

-0.509  

(0.228) 

LSEC 
3.547     

(0.000)* 

2.117     

(0.001)* 

1.801    

 (0.010)* 

1.474  

 (0.029)** 

1.301 

 (0.055)*** 

M3  (% of GDP) 
-0.064   

 (0.07)***    
    

CAP  (% of 

GDP) 
 

0.043     

(0.031)** 
   

CRDIT (% of 

GDP) 
  

-0.093   

(0.003)* 
  

SV  (% of GDP)    
0.026  

(0.196) 
 

TR (%)     
0.009  

(0.081)*** 

DF 
0.065     

 (0.046)** 

-0.042    

(0.042)** 

0.101     

(0.001)* 

-0.032 

  (0.174) 

-0.019  

 (0.095)*** 

G  (% of GDP) 
0.062     

 (0.168) 

-0.043 

(0.441) 

0.063  

   (0.143) 

-0.054  

 (0.394) 

-0.022 

 (0.664) 

OP  (% of GDP) 
-0.011     

(0.155) 

0.003     

(0.629) 

-0.007  

  (0.256) 

0.004 

(0.384) 

0.002   

(0.661) 

R- sqd. -0.30 0.02 -0.55 0.11 0.08 

Source: Author’s calculations 

Notes: Probability errors are in parentheses. Growth rates are five-year averages. Estimation is 

by two-stage least squares. The initial values of government, openness, inflation, M3, and 

credit in each five-year period are used as instruments for the corresponding five-year 

averages. *, ** and *** indicate significance at the 1%, 5% and 10% levels, respectively. 

 

According to the theory we expect that the effect of financial 

development index on economic growth will be respectively high, and low 

in high and low inflation rate countries. Therefore, the coefficient of DF 

must be positive in every considered model. Obviously the results of table 2 

indicate that the coefficient of DF is positive and statistically significant in 

all regressed models except No. 4. Table 3 illustrates the effect of financial 
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development indexes on economic growth of countries with high and low 

inflation rate levels: 

Table 3: Effect of financial development on economic growth for various 

inflation rate countries 

Countries

Banking system 

indexes

Stock market 

indexes 

M3/GDP CRDIT CAP TR SV 

Low inflation rate 0.001 0.008 0.001 -0.010 0.000 

High inflation rate -0.064 -0.093 0.043 0.009 0.000

Source: Research findings 

According to the above table, the effect of financial development indexes 

related to banking system for low inflation rate countries, are more than that 

one’s for high inflation rate countries. Thus, the results of inflation and 

finance-growth nexus trilateral analysis are confirmed. Meanwhile, the effect 

of financial development indexes related to stock market for high inflation 

rate countries are more than that one’s for low inflation rate countries. 

 Economic development and finance-growth nexus; panel data 

approach 

Various nations in developing states have different regulatory structures and 

make different public sector policies. These various policy and regulatory 

structures assess the type of financial structure. In other words, different 

types of financial services are in response of economic environment and 

regulatory structure of nations. Therefore, economic development can affect 

the finance-growth nexus. Thus, in order to study the effect of economic 
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development factor on finance-growth nexus, we categorized the considered 

countries in two categories: developed and developing countries. For this 

purpose we used the dummy ((D=0 for developing and D=1 for developed 

countries) and time it to each financial development index and then entered 

the obtained variable (DF) to every considered model. The results have been 

illustrated in table 4: 

Table 4: Growth regressions for developed and developing countries 

(1960-2009) 

Variables                        (1) (2) (3) (4) (5) 

LGDP 
-1.723    

(0.000)* 

-0.895    

(0.037)** 

-1.915  

(0.024)** 

-0.872 

(0.104) 

-0.366 

(0.535) 

LSEC 
1.627     

(0.034)** 

1.731     

(0.002)* 

1.597    

(0.313) 

1.380  

(0.044)** 

0.902 

(0.166) 

INF (%) 
0.012     

(0.110) 

0.006     

(0.187) 

-0.003    

(0.421) 

0.006  

(0.202) 

0.004 

(0.429) 

M3  (% of GDP) 
-0.040      

(0.048)** 
    

CAP  (% of GDP)  
0.017     

(0.083)*** 
   

CRDIT  (% of GDP)   
-0.040   

(0.358) 
  

SV  (% of GDP)    
0.009 

(0.660) 
 

TR (%)     
0.008 

(0.148) 

DF 
0.063     

(0.014)** 

-0.020    

(0.188) 

0.070    

(0.425) 

-0.017  

(0.668) 

-0.027  

(0.275) 

G  (% of GDP) 
0.066     

(0.132) 

-0.001 

(0.980) 

0.028    

(0.668) 

-0.008  

(0.912) 

-0.006 

(0.911) 

OP  (% of GDP) 
0.009     

(0.166) 

-0.008     

(0.167) 

0.017   

(0.521) 

-0.002 

(0.969) 

-0.002  

(0.699) 

R- sqd. -0.18 0.18 -0.39 0.16 0.12 

Source: Author’s calculations 

Notes: Probability errors are in parentheses. Growth rates are five-year averages. Estimation is 

by two-stage least squares. The initial values of government, openness, inflation, M3, and 

credit in each five-year period are used as instruments for the corresponding five-year 

averages. *, ** and *** indicate significance at the 1%, 5% and 10% levels, respectively. 
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According to the above table, the coefficient of the logarithm form of 

initial per capita GDP (LGP) is negative and statistically significant in 

models 1, 2 and 3 which confirm the exception and correspond with 

conditional integration. The coefficient of LSEC is positive and statistically 

significant in these models which indicate the positive effect of human 

development index on economic growth. On the other hand, the coefficient 

of inflation rate is not statistically significant in every model. Also, the 

coefficients of financial development indexes are not statistically significant 

except M3 and CAP which are statistically significant at 5% and 10%, 

respectively. The coefficient of DF is positive and statistically significant 

only in model 1 which indicates that among the financial development 

indexes only the effect of M3 is different through developed and developing 

countries and has more effect on developed countries, while the effect of 

other financial development indexes is not different through developed and 

developing countries. The coefficients effect of financial development 

indexes on economic growth through developed and developing countries 

are shown in table 5: 

Table 5: Effect of financial development on economic growth for 

developed and developing countries 

Countries

Banking system 

indexes

Stock market 

indexes 

M3/GDP CRDIT CAP TR SV 

Low inflation rate 0.023 0.000 0.017 0.000 0.000 

High inflation rate -0.040 0.000 0.017 0.000 0.000

         Source: Research findings 
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Obviously, 1% increase in M3 will increase the LGDP in developed and 

developing countries about 0.02% and 0.04%, respectively. Also, the CAP is 

positive and statistically significant at 10% level which indicates that 1% 

increase in CAP will increase the LGDP 0.017% through developed and 

developing countries.  

5. Summary and Conclusion 

We take a panel data and trilateral graphical approaches to analyze the 

relation between inflation and finance- growth, and economic development 

and finance-growth. The panel data analysis of inflation and finance-growth 

nexus shows that there is a positive relation between inflation rate and 

economic growth only in model including M3. But the trilateral analysis of 

inflation and finance-growth nexus shows that in low, high and very high 

levels of inflation rates, the economic growth have the increasing, decreasing 

and neutral behavior, respectively. Also, the analysis of inflation finance-

growth nexus through countries with various rates of inflation shows that the 

effect of financial development indexes related to banking system for low 

inflation rate countries, are more than that one’s for high inflation rate 

countries. While, the effect of financial development indexes related to stock 

market for high inflation rate countries, are more than that one’s for low 

inflation rate countries. Finally the effect of developing situation on finance-

growth nexus shows that among the financial development indexes only the 

effect of M3 is different through developed and developing countries and has 

more effect on developed countries while the effect of other financial 

development indexes is not different through developed and developing 

countries. 
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را در  یپول یهابحران هیسرما یهاانیجر یناگهان یهاچگونه توقف

 دهند؟یقرار م ریتحت تأث ایآس

 یزدانی یمهد

 یبیط لیکم دیس

  دهیچک

هاای ییااد   های سرمایه، کاهشهای تند در جریانتوانند با برگشتهای ناگهانی میتوقف

ها همراه باشاند  همنناید در اک ار    های داراییدر تولید، و سقوط تند و شدید در قیمت

درصاد تولیاد    01های حساب سرمایه منجر به کاهش بیش ای های اخیر، برگشتیبحران

تار،  اجه با ایاد ددیاده شاده اسات  باه خاور ت   ای       ناخالص داخلی در کشورهای مو

 ةها و اوایا  د  0991 ةنوظهاور در دها   هاای سارمایه در کشاورهای   های جریانبرگشتی

هاای  الذکر داشته و حتی منجار باه بحاران   ، یک اثر قاب  توجه بر اقت ادهای فوق0111

المللی در دهای بیمالی در اید کشورها شده است  اید در حالی است که برگشت سرمایه

های اخیر سرعت و سطح یافته مطرح نبوده است  ای دیگر ویژگی بحرانکشورهای توسعه

 .دهندها و نرخ اری را تحت تأثیر قرار میها است که قیمت داراییاهمیت اید بحران

 
 المل ، گروه اقت اد، دانشکده علوم اقت اادی و سیاسای، دانشاگاه شاهید بهشاتی      استادیار اقت اد بید

Ma_yazdani@sbu.ac.ir 
المل ، دانشکده علوم اداری و اقت اد دانشگاه اصاههان  المل  و دبیر قطب اقت اد بیداستاد اقت اد بید

sk.tayebi@ase.ui.ac.ir 
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هاای سارمایه در ایجااد    هاای ناگهاانی جریاان   هدف اید مقاله بررسی نقاش توقاف   

المللای در  هاای باید  ای در سرمایهبراید، رفتار رمه است  عالوه های مالی در آسیابحران

کشورهای نوظهور آسیایی مورد تجزیه و تحلی  قرار خواهد گرفت  بنابراید، بعد ای توقف 

ای، احتمال وقوع یک بحاران داولی   های سرمایه به دلی  رفتارهای رمهناگهانی در جریان

 0991-0100هاای  های آسایایی در ساال  وجیات بارای کشاور   های لای خریق رگرسیون

 .گردیده استبرآورد 

المللی سرمایه های بیدهای جریاندهند، نوسانبه خور کلی نتایج برآوردی نشان می     

های داولی اخیار   معناداری ای بحران کنندهاند، تعییدهای ناگهانی شدهکه منجر به توقف

 .اندبوده

ای، بایارهاای نوظهاور،   رمایه، بحران دولی، رفتار رمه: توقف ناگهانی، برگشت سکلیدواژه
 .آسیا

  JEL C23 ،C25 ،F41 ،G01 : بندیطبقه
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 مدل اقتصاد باز کوچک کیدر  یپول نهیبه استینفت و س متیشوک ق

 1مورد ایران ـ صادرکننده نفت

 هستی ربیع همدانی

 مهدی پدرام

 چکیده

شوک قیمت نهت مهمترید عام  نوسانات اقت ادی در کشورهای صادرکنندة نهت است  

تاوان نوساانات   سیاست دولی مناسب یکی ای ابزارهایی اسات کاه باا اساتهاده ای آن مای     

نامطلوب ناشی ای شوک قیمت نهت را ت بیت کرد  به منظاور شناساایی سیاسات بهیناه     

مومی دویای ت ادفی کاه در آن تاأثیر قیمات    دولی در اقت اد ایران، یک الگوی تعادل ع

نهت ای کانال فشار هزینه و اثر ثروت به خور همزمان در نظر گرفته شاده اسات خراحای    

هاای داولی متهااوت و    گردیده است  در چارچوب اید الگو امکان ارییابی تاأثیر سیاسات  

تعادل عماومی  مدیریت آثار سوء آنها وجود دارد  در اید مقاله تالش شده است تا الگوی 

دویای ت ادفی اشاره شده که برای یک اقت اد بای کوچک صادرکننده نهت خراحی شاده  

است با توجه به دارامترهای ساختاری اقت اد ایاران کاالیبره گردیاده و سایا سیاسات      

بهینه دولی اقت اد ایران جهت ت بیت آثار شوک قیمت نهت خاام ماورد شناساایی قارار     

هاای داولی متهااوت در چاارچوب قاعاده      برای ارییابی سیاسات ای گیرد  تحلی  مقایسه

 

  اید مقاله بر اساس دایان نامه دکترای نویسنده در دانشگاه الزهرا تهیه شده است  0.
 دانشجوی دکتری دانشگاه الزهرا 
دانشیار دانشگاه الزهرا 
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و قاعده ساده بهینه با استهاده ای عملکرد هر سیاسات داولی در کااهش مقادار      «رمزی»

واریانا متغییرهای حقیقی و اسمی کلیدی و همننید تابع ییان مربعی صاورت گرفتاه   

ای دهد که قاعده سیاست دولی مبتنی بر تورم هستهاست  نتایج به دست آمده نشان می

هاای رفااه عملکارد    لیادی و کااهش هزیناه   ای نظر کاهش میزان واریانا متغییرهاای ک 

بهتری را دارامی باشد  عالوه بر اید، اضافه کردن نرخ اری به قاعده دولی مبتنی بار تاورم   

ای باعا  بهباود عملکارد ت بیتای     گاذاری تاورم هساته   ای یا همان سیاست هدفهسته

 .گرددای )کانونی( نمیگذاری تورم هستهسیاست هدف

رمازی، سیاسات   تعاادل عماومی دویاای ت اادفی، قاعاده      الگاوی  های کلیدی:واژه
  )کانونی( ایگذاری تورم هستههدف

        JEL: C3, C6, D5, E4, E5 بندیطبقه
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 رانیکشور ا یدر نظام بانک یمخاطره اخالق

 مهشید شاهچرا

 شیرین اربابیان

 مهدیه شادرخ

 

  چکیده

کنناده،  حمایات ا توجه به مسایلی کاه آخارید   تواند بخطر اخالقی در سیستم بانکی می

هاای صاریح و روشانی را باه     نمایاد نگرانای  انک مرکزی ای شبکه بانکی کشور مییعنی ب

کیاد بار   أهمراه داشته باشاد  خطار اخالقای در نظاام باانکی کشاور در ایاد مقالاه باا ت         

ها مورد بررسی قرار گرفته شاده اسات  در ایاد مقالاه     های بانک مرکزی ای بانکحمایت

گاه اعتباردهنادگان و اعتبارگیرناادگان در دو معادلااه جداگانااه  خطار اخالقاای ای دو دیااد 

گیرناادگان ای دیاادگاه بررساای شااده اساات  خطاار اخالقاای ایجادشااده ای خاارف اعتبار  

گیارد و در  گذاری می نمایند صاورت مای  ان نسبت به بانکی که در آن سیردهگذارسیرده

یی است کاه مادیران   هااساس ریسک دهندگان، ات اذ ت میمات مدیران برقسمت اعتبار

ید مدیران بانکی بیشتر دذیرا خواهند شد  مطابق با نتایج بدست آمده، خطر اخالقی در ب

باشد  خطر اخالقی ایجااد شاده توسا     گیرندگان در نظام بانکی کشور ایران میای اعتبار

 

  استادیار دژوهشکده دولی و بانکی mahshidshahchera@yahoo.com 

  استادیار موسسه اشرفی اصههانی، یزد 

  دانشجوی کارشناسی ارشد دانشگاه تربیت مدرس 
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هاا باا   گیری شده است و مدیران باناک مدیران بانکی ای خریق متغیر ریسک بانکی اندایه

ر نظاام  دهی در شرای  ریسکی ضریب منهای و معنای دار وام باه دارایای را د    کاهش وام

ها باه باناک   دار متغیر بدهی بانکدهند  ضریب منهی و معنیبانکی کشور ایران نشان می

ها و ایجاد م اخره اخالقای بیشاتر و   های بانک مرکزی ای بانکمرکزی نیز بیانگر حمایت

در بید مدیران بانکی است  متغیر ثباات باانکی نیاز بارای     ها دذیرش ریسک کمتر بانک

 بررسی قوت و استحکام مدل به مادل باه آن اضاافه شاده و نتاایج ماورد بررسای قارار        

 .گرفته است

 .: م اخره اخالقی، مدیران بانک، اعتباردهندگانواژگان کلیدی

 JEL : C23, E44, G21 بندیطبقه
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در حرکت قابل مشاهده ریقابل مشاهده و غ یانیسهم عوامل بن یبررس

 رانینرخ ارز در ا

 انییاسالملو میکر

 پناه زدانی دهیحم

 چکیده

 قاب  یانینقش عوام  بن یحالت به بررسا  فضا یالگو کیمقاله با استهاده ای  دیا

 ییمان ةدور یخ رانیحرکت نرخ اری در ا دییمشاهده در تب قاب ریو غ همشاهد

نرخ اری  یاریش فعل یالگو کیمنظور ای  دیا یدرداید  برای( م::0:91 -0:91:0)

و  ییدارا یگذارمتیاستهاده شده که ای روش ق ییدر چارچوب انتظارات عقال یاسم

هر  انایسهم وار ،یانینقش عوام  بن یبررس یاست  برا دهیاست راج گرد ،یدول یالگو

آن برآورد  مدتای تعادل بلند یانحراف نرخ اری اسم انایوار هیعوام  در تجز دیای ا کی

 نگزیهست ا ایمترادل تمیفضا، الگورا  تیوضع یای الگو انایوار هیشده است  جهت تجز

 هیتجز جیکارتر و کان استهاده شده است  نتا تمیکالمد و الگور لتریف ،یگام ت ادف

قاب  مشاهده  ریقاب  مشاهده و غ یانیای آن است که هر کدام ای عوام  بن یحاک انایوار

در  یدرصد ای نوسانات نرخ اری اسم 5:/9و   9/85 بیدول( به ترت یتقاضا های)شوک

بر نقش عوام   اًکه عمدت یبر خالف مطالعات قبل د،یدهند  بنابرایم حیرا توض رانیا

 دیا جنتای اند،نموده دیکأت رانیا یرفتار نرخ اری اسم دییمشاهده در تبقاب  یانیبن

 

  راییب ش اقت اد، دانشگاه ش Keslamlo@rose.shirazu.ac.ir  

  ب ش اقت اد، دانشگاه شیرای 

mailto:Keslamlo@rose.shirazu.ac.ir
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قاب  مشاهده، مانند ریغ یانیها، نقش عوام  بنکه عالوه بر آن دهدیمطالعه نشان م

باشد  یمهم م اریاری بس ینرخ اسم کتحر دییدر تع زیدول، ن یتقاضا یهاشوک

فضا، مشاهده ا  تیوضع یالگو هایحاص  ای برآورد دارامتر جیبر اساس نتا د،ننیهم

بودن  آوده و در نتیجه کارنب یبه گام ت ادف کیاری نزد یاسم گردد که رفتار نرخ یم

 یبرا یمهم بردتواند کاریم قیتحق دیا جیگردد  نتایرد م رانیا یبرا یرسم ریبایار اری غ

 داشته باشد  یدول ارذاستگیس

قاب  مشاهده، ریغ یانیمشاهده، عوام  بنقاب  یانیعوام  بن ،اری ینرخ اسم :هاواژه دیکل

 دیزیفضا، روش با  تیوضع یالگو

 JEL  :F31, C32, C12 یبندطبقه
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های صادراتی در یک الگوی تعادل عمومی آثار کالن محدودیت

 پذیر پویامحاسبه

 ایمان حقیقی

 مرضیه بهالو هوره

 چکیده

مطالعات متعددی در مورد دیامدهای تحریم اقت ادی بر کشورهای م تلاف دنیاا انجاام    

 یک عنوان به اشده است  در اید مقاله آثار کالن وضع محدودیت بر صادرات نهت ایران  

 الگاوی  یاک  تحقیاق  ایاد  در  گرفات  خواهاد  قرار بررسی مورد ا  نهت ةصادرکنند کشور

  اسات  گرفته قرار استهاده مورد ایران برای دویا واقعی ا  مالی دذیرمحاسبه عمومی تعادل

باناک مرکازی ایاران     0:59کور بر اساس ماتریا حسابداری اجتمااعی ساال   مذ الگوی

خبقه فعالیت وجود دارد   79خبقه کاال و خدمات و  000کالیبره شده است  در اید الگو 

صادرات نهت خاام و  درصدی در  81نتایج محاسبات حاکی ای آن است که در اثر کاهش 

درصاد کااهش    6/7گای خبیعی، تولید ناخالص داخلی کشور در تعادل بلندمادت حادود   

درصد، کاهش در م اارج دولات    5/6یابد  همننید کاهش در م رف خانوارها حدود می

درصد محاسابه   9/9درصد وکاهش سرمایه گذاری  7/01درصد، کاهش در واردات  0/01

درصد افزایش خواهد یافات  تحلیا     0/09غیرنهتی حدود  شده است  در مقاب ، صادرات

 

 علوم اقت ادی استادیار دانشگاه ihaqiqi@gmail.com 

  کارشناس ارشد دانشگاه اصههان 



 … های صادراتی درآثار کالن محدودیت 071

 

حساسیت نتایج حاکی ای اعتبار نتایج ای یک سو و وجود یک تعارض باید مناافع ملای و    

 منافع دولت در مقابله با اید شوک در سوی دیگر است  

گذاری، تعادل عمومی صادرات، م ارج دولت، سرمایه : محدودیتواژگان کلیدی

 ی اجتماعیریا، ماتریا حسابدادذیر دومحاسبه

    JEL:   F51, F47, C68, E16بندی طبقه 
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 یمدل داده ها یها لی: تحلیو رشد اقتصاد یتوسعه مال

یبعد و سه ییتابلو

 یدیام نینسر

 فرد یمیفه دمحمدیس

 دهیچک

 ییهاهنوی کانال کدیاند، لارتباط داده یرا به رشد اقت اد یتوسعه مال یاریبس مطالعات

گذارند، کمتر یرشد( اثر م -یارتباط )مال دیبر ا یآن تورم و توسعه اقت اد قیکه ای خر

 یهاافتیحاضر ره قیها، تحقکانال دیا یقرار گرفته است  به منظور بررس یمورد بررس

کشور  99مربوط به  یرا با استهاده ای داده ها یسه بعد ینمودار  یلو تح یاقت ادسنج

ها اثبات افتهیبکار گرفت   0961-0119 یهاخول سال و در حال توسعه در افتهیتوسعه

در  یو رشد اقت اد یتوسعه مال دیب یو خن  یارتباط م بت، منه کی بیکرد که به ترت

 یافتگیتوسعه  تیاثر وضع دیوجود دارد  همنن باال اریباال و بس د،ییبا تورم دا یکشورها

توسعه  یهاشاخص انیکه در مدهد ینشان م اقت ادی رشد ا یکشورها بر ارتباط مال

 .باشدیو در حال توسعه متهاوت م افتهیتوسعه یکشورها انیدر م M3 تنها اثر یمال

 بعدی، تورم، توسعه اقت ادی، تحلی  سه: توسعه مالی، رشد اقت ادییدیکل واژگان

 JEL :G21بندی طبقه
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