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Effect of Sentiments on Macroeconomic Variables in 
Iran: A Dynamic Stochastic General Equilibrium 
Approach 

Seyed Mohsen Nabavi Larimi* Mohamad Ali Ehsani† 
Hossein Tavakolian‡ 

Received: 23 Feb 2019 Approved: 14 Aug 2019 

This study aims to evaluate the effect of sentiments on Iran's economy through a New 
Keynesian Dynamic Stochastic General Equilibrium model in a closed economy. In this 
study, the coefficients of the proposed model are calibrated and estimated using the 
quarterly data of Iran's economy from 2004 to 2015. It shows that in the presence of 
sentiment, how stochastic impulses affect the main macroeconomic variables. Also, for 
more adaptation of the model to the real world, and considering the importance and role 
of stickiness the effect of nominal variables on production (price stickiness) is introduced 
to the model. In this model, the response of macroeconomic variables to exogenous 
shocks of idiosyncratic demand, idiosyncratic noise, monetary policy, oil revenues, 
government expenditures, target inflation, and technology has been evaluated. The results 
obtained from the review of the impulse response functions indicate that with the 
occurrence of idiosyncratic demand shocks and idiosyncratic noise shocks, fluctuations 
in the level of macro variables do not differ in terms of the sign of the initial effect. 
Idiosyncratic demand and noise shocks impact on output, investment, employment, and 
consumption has a primary positive effect; it just has negative effects on inflation; they 
are different in the amount of variations; so that in the case of idiosyncratic noise shock, 
the initial change after the shock is much higher. 

Keywords: Sentiments, Expectational Shift, Idiosyncratic Shocks, DSGE. 
JEL Classification: D81, D83, E2, E3 

1 Introduction 
All of economics is meant to be about people’s behavior, and for this reason, 
economists have incorporated an increasing number of results from behavioral 
economics into macroeconomic models. Indeed, psychological factors play an 
important role in economic fluctuations, but they are typically omitted from 
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modern macroeconomic models. Economists such as John Maynard Keynes 
and Hyman Minsky recognized the existence of sentiments and emphasized 
the sudden changes in expectations to explain the fluctuations of business 
cycles in their writings, but their ideas were not entirely considered by the 
mainstream economics (Van Aarle & Kappler, 2012). However, the concept 
of economic sentiment and its changes have recently been addressed in the 
macroeconomic literature. 

There are three competing views or conceptual frameworks in the recent 
literature on the role of sentiment in the economic fluctuation: 1) Irrational 
animal spirits, 2) Self-fulfilling animal spirits, and 3) News. 

Irrational animal spirits advocates (dating back to Keynes (1936), but more 
recently Akerlof and Shiller (2010) and De Grauwe and Ji (2016)) see the 
cause of macroeconomic fluctuations in purely psychological waves of 
optimism and pessimism, implying that any expansion driven by animal spirits 
must eventually lead to a bust as fundamentals remain unaffected. 

Self-fulfilling animal spirits advocates (e.g. Farmer (1999), Farmer 
(2012b), Farmer (2013), Acharya et al. (2017), Benhabib et al. (2016), 
Benhabib et al. (2015)) also see the root of macroeconomic fluctuations in 
purely psychological, sunspot-driven waves, but believe that precisely the 
actions following these waves lead to changes in fundamentals making the 
initial boom or bust in confidence rational as expectations eventually 
materialize. 

News advocates (e.g. Beaudry and Portier (2014), Beaudry and Portier 
(2006), Barsky and Sims (2012), Blanchard et al. (2013)) on the other hand, 
believe that agents have access to a non-measurable source of imperfect 
information about future developments of the economy; a signal, which makes 
them act as to cater to the economy's future demand today. In this framework, 
the economy is subject to recurrent booms (if the signal was correct) and 
occasional busts (if the signal was false). 

In modern dynamic stochastic general equilibrium (DSGE) models, the 
main source of fluctuations is usually the shocks to demand, such as 
exogenous shifts in preferences, risk-premia, and monetary and fiscal policies, 
shocks related to technology, such as Hicks-neutral or investment-specific 
technology shocks, or to market power, such as price and wage markup 
shocks. While the empirical DSGE in macro literature disagrees on the relative 
contributions of each shock, most of it implicitly agree on assigning a nil role 
to explanations based on non-fundamental expectational shifts, such as swings 
in sentiment that are not necessarily motivated by fundamentals (Milani, 
2017). 
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Recently, models in this form have been investigated, in which fluctuations 
can be extracted by waves of optimism or pessimism that are distinct from 
fundamental principles. Shifts in market sentiment and aggregate demand 
often appear to obtain without obvious innovations in people’s tastes and 
abilities, firms’ know-how, and the like. Sentiment-driven equilibria exist 
because firms must make production decisions before the realization of 
demand, and households must make labor supply decisions and consumption 
plans before the realization of production. When firm decisions are based on 
expected demand, and household decisions are based on expected income, 
equilibrium output can be affected by consumer sentiments (Benhabib et al., 
2015). 

The recent crisis in Iran brings these ideas back onto the agenda, as it 
appears to be fraught with aspects that can be related to sentiment. Consider, 
for example, the recent exchange rate crisis and subsequent inflation. The 
earlier boom in exchange rate markets has been attributed to exuberant beliefs 
about future prices; the subsequent bust came with a fast reversal in these 
beliefs, and the ongoing recovery is said to hinge on how quickly firms and 
households regain their confidence in the economy. The reason for this change 
in expectations cannot be explained by conventional economic reasons. These 
waves of optimism or pessimism can explain some of these changes, which 
we call it by the term "sentiments". 

To demonstrate our basic insights, we build on the signal structure 
originally explored by Benhabib et al. (2015). In this paper, we want to show 
how extrinsic variation in market expectations and forces akin to sentiment 
can be accommodated in the modern DSGE paradigm without abandoning the 
discipline of either rational expectations or equilibrium uniqueness. Indeed, 
this paper applied an approach to introduce psychology at the center of 
macroeconomic analysis, by modeling ‘sentiment’ in a micro-founded DSGE 
model of the Iranian economy. The paper’s main objective was to investigate 
whether the typically omitted sentiment matters for aggregate fluctuations. 

In this regard, we tried to formalize the effect of sentiment by designing a 
New Keynesian DSGE model using the second approach introduced above. 
So then, in the second part, we will review the literature. The third part of this 
article is devoted to the research methodology. In the fourth section, the model 
is estimated, and the results are presented in the final section. 

2 Literature Review 
Angeletos and Lao (2013), in his article "Sentiment", developed a new theory 
of volatility that helps to adapt the concepts of "animal spirit" and "market 
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sentiment" in a unique equilibrium, rational expectations, and 
macroeconomics models. For this purpose, they restricted communication. 
Subsequently, they showed that the business cycle might be extracted by a 
specific type of external shock that we call sentiments. These shocks shape 
changes in expectations of economic activity without changing the 
preferences and basic technologies; they are similar to sunspots but are used 
in unique-equilibrium models. Besides, they showed how communication 
might help propagate these shocks in a way that resembles the spread of fads 
and rumors, and that gives rise to boom-and-bust phenomena. They finally 
illustrate the quantitative potential of their insights within a variant of the RBC 
model. 

Arias (2014), in his research entitled "Sentiment Shocks as Drivers of 
Business Cycles," addresses the role of sentiment shock as a source of 
business cycle fluctuations. Taking into account the New Keynesian standard 
of the business cycle, this paper introduces agents who update beliefs about 
the parameters of their forecasting models using newly observed data and 
exogenous sentiment shocks. The resulting learning model fits U.S. data better 
than its non-sentiment version and then its rational expectations counterpart. 
The sentiment is found to be an important driver of economic fluctuations, 
accounting for up to half of the forecast error variance of aggregate variables 
at business cycle frequencies. Furthermore, sentiment displays a common 
pattern for real GDP, investment, and consumption growth, where a 
significant part of the sluggish recovery following a recession can be 
attributed to the persistent pessimistic views of agents. Sentiment also 
explains a substantial fraction of the high inflation experienced during the ’70s 
and early ’80s. 

Benhabib et al. (2015) formulated the Keynesian insights in their study 
entitled "Sentiments and Aggregate Demand Fluctuations," where the 
aggregate demand derived from sentiments can generate product fluctuations 
under rational expectations. When production decisions must be made on 
inadequate information about demand, optimal decisions based on sentiments 
can generate stochastic self-fulfilling rational expectations equilibria in 
standard economies without persistent informational frictions, externalities, 
nonconvexities, or strategic complementarities in production. 

Benhabib et al. (2016) in another study entitled "Sentiments, Financial 
Markets, and Macroeconomic Fluctuations" investigates how financial 
information frictions can generate sentiment-driven fluctuations in asset 
prices and self-fulfilling business cycles. Their model demonstrates that 
sentiment shocks can generate persistent output, employment, and business 
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cycle fluctuations, and it offers some new implications for asset prices over 
business cycles. 

Chahrour and Gaballo (2015), in their article "On the Nature and Stability 
of Sentiments," showed that non-trivial aggregate fluctuations might originate 
with vanishingly-small common shocks to either information or fundamentals. 
These sentiment fluctuations can be driven by self-fulfilling variation in either 
first-order beliefs (as in Benhabib, Wang, and Wen, 2015) or higher-order 
beliefs (as in Angeletos and La'O, 2013). They show how the signal structures 
required for such fluctuations can arise endogenously in a simple monetary 
model where agents learn from prices. Away from the limit, the same signal 
structures can deliver strong amplification of aggregate shocks. 

Milani (2017), in his review of "Sentiment and the U.S. Business Cycle," 
introduces “sentiment” in a medium-scale DSGE model of the U.S. economy 
and tests the empirical contribution of sentiment shocks to business cycle 
fluctuations. The results show that exogenous variations in sentiment are 
responsible for a sizable (above forty percent) portion of historical U.S. 
business cycle fluctuations. Sentiment shocks related to investment decisions, 
which evoke Keynes’ animal spirits, play the largest role. When the model is 
estimated, imposing the rational expectations hypothesis, instead, the role of 
structural investment-specific and neutral technology shocks significantly 
expands to capture the omitted contribution of sentiment. 

Levchenko and Nayar (2018) proposed in their article "TFP, News, and 
Sentiments: The International Transmission of Business Cycles," a novel 
identification scheme for a non-technology business cycle shock, that we label 
sentiment. It is a shock orthogonal to identified surprise and news TFP shocks 
that maximize the short-run forecast error variance of an expectational 
variable, alternatively a GDP forecast or a consumer confidence index. They 
showed US sentiment shock produces a business cycle in the US, with output, 
hours, and consumption rising following a positive shock, and accounts for 
the bulk of US short-run business cycle fluctuations. The sentiment shock also 
has a significant impact on Canadian macroaggregates. 

3 Model 
The model is based on Benhabib et al. (2015), consisting of a representative 
household, firms, and the government-Central Bank. Households obtain utility 
from consumption of goods and services, leisure and real money balance. 
They keep a part of his income in bonds and decide on the labor supply in 
each period. 
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The key feature of our model is that production and employment decisions 
by firms, and consumption and labor supply decisions by households are made 
before goods being produced and exchanged and before market-clearing 
prices are realized. To provide an early road map, we start by describing the 
sequence of actions by consumers and firms, the information structure, and 
the rational expectations equilibria of our benchmark model. 

 At the beginning of each period, households form expectations on 
aggregate output/income based on their sentiments. They also form 
demand functions for each differentiated good based on their sentiments 
and the idiosyncratic preference shocks on each good, contingent on the 
prices to be realized when the goods markets open. 

  Like households, firms also believe that aggregate output/demand could 
be driven by sentiments. Unlike households, firms do not directly observe 
households’ sentiments or idiosyncratic preference shocks. Firms instead 
receive a noisy signal about their demand, which is a mixture of firm-
specific demand (idiosyncratic preference shocks) and aggregate demand 
(sentiments). 

 Given a nominal wage, households make labor supply decisions based on 
their sentiments and the expected real wage, and firms make employment 
and production decisions based on their signals. At this point, the goods 
markets have not yet opened, goods prices have not been realized, and 
there is no guarantee that labor demand will automatically equal labor 
supply and that the labor market will clear. We will show, however, that 
in equilibrium, where the distribution of sentiments is pinned down, labor 
supply will always equal labor demand. 

 Goods markets open, goods are exchanged at market-clearing prices, and 
the real wage and actual consumption are realized. 

In this case, there can be two equilibria that each of them forms a rational 
expectations equilibrium, in the sense that for each realization of the sentiment 
shock, 1. The labor demanded by firms and supplied by households (based on 
expected real wages) will be equal; 2. Goods demanded by households and 
supplied by firms (based on expected prices) will be equal; 3. The expected 
aggregate output based on consumer sentiments will be equal to the realized 
aggregate output produced by firms conditioned on their signals for demand, 
and the expected prices and real wages will be equal to the realized prices and 
wages (Benhabib et al., 2015). 
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3.1 Households 
The benchmark model features a representative household that consumes a 
continuum of consumption goods. Each of them is produced by a monopolistic 
producer indexed by j ∈ [0,1]. The continuum of consumption goods Cjt is 
aggregated into a “final” consumption good Ct according to the Dixit–Stiglitz 
aggregator 

𝐶௧ ൌ ቂ׬ ϵ௝௧
ଵ ఏ⁄ 𝐶௝௧

ሺఏିଵሻ ఏ⁄ 𝑑𝑗ቃ
ఏ ሺఏିଵሻ⁄

 (1) 

where θ > 1 is the elasticity of substitution, 𝜖௝௧ is a log-normally distributed 
independent and identically distributed (i.i.d.) idiosyncratic shock with unit 

mean. The exponential 
ଵ

ఏ
 on the shock 𝜖௝௧ is a normalization device to simplify 

expressions later on. The household decision issue can be considered in a two-
step function. First, it will always be optimal, regardless of the level of Ct that 
the household decides on, to buy a combination of the consumer goods 
continuum, Cjt, which minimizes the cost of reaching this level of final 
consumer goods. Secondly, considering the cost of reaching the given level of 
Ct, the household selects the optimal Ct, Nt, and Mt. 

Assuming that Ψt is Lagrange coefficient of the first problem, the price 
index is obtained as follows: 

Ψ௧ ≡ ׬ൣ 𝜖௝௧𝑃௝௧
ଵିఏ𝑑𝑗൧

ଵ ሺଵିఏሻ⁄
≡ 𝑃௧ (2) 

The Lagrange coefficient is the total price index for consumption, so 

concerning each consumption level Ct and relative prices of goods 
௉೟

௉ೕ೟
, the 

household's optimal consumption demand for each good is given by: 

𝐶௝௧ ൌ ൬ ௉೟

௉ೕ೟
൰

ఏ
𝜖௝௧𝐶௧ (3) 

Subsequently, the representative household derives utility from aggregate 
consumption Ct, leisure 1−Nt, and real money balance according to the 
following utility function, as an MIU1 function: 

                                                                                                                              
1 Money in Utility 
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𝐸଴ ∑ 𝛽௧𝑈ሺ𝐶௧, 𝑁௧,
ெ೟

௉೟
ሻஶ

௧ୀ଴  ≡ 𝑙𝑜𝑔𝐶௧ ൅ 𝜓௡ሺ1 െ 𝑁௧ሻ ൅ 𝜓௠log ሺ
ெ೟

௉೟
ሻ (4) 

In this function, 0 ൏ β ൏ 1 is a discount factor, ψn is inverse elasticity of 
labor supply, and ψm is inverse elasticity of money demand. Households in 
each period are going to supply Nt unit of labor and Kt unit of capital to firms 
and earn Wt and Rt respectively. Furthermore, households receive total factor 
payment Wt Nt + Rt Kt and dividend payments from intermediate goods-
producing firms, ∏ t. It should be noted that Nt and Kt are respectively the sum 
of capital and labor supplied to each of the firms, such that: 

𝑁௧ ൌ ׬ 𝑁௧ሺ𝑗ሻ𝑑𝑗
ଵ

଴                                  𝐾௧ ൌ ׬ 𝐾௧ሺ𝑗ሻ𝑑𝑗
ଵ

଴   

Based on these assumptions, the household budget constraint is as follows: 

׬ 𝑃𝑗𝑡𝐶𝑗𝑡𝑑𝑗 ൅ 𝑃𝑡𝐼𝑡 ൅ 𝑀𝑡 ൅ 𝐵𝑡 ൑ 𝑅𝑡𝐾𝑡െ1 ൅ 𝑊𝑡𝑁𝑡 ൅ 𝑀𝑡െ1 ൅ Π𝑡 െ 𝑇𝑡 ൅
1

0

ሺ1 ൅ 𝑖𝑡െ1ሻ𝐵𝑡െ1 (5) 

Where, Pjt, goods price, Pt, price indexation, It, investment, Bt, Nominal 
value of bonds, and Tt is a lump-sum tax on households. 

Also, the budget constraint (5) can be simplified as follows: 

𝑃௧𝐶௧ ൅ 𝑃௧𝐼௧ ൅ 𝐵௧ ൑ 𝑅௧𝐾௧ିଵ ൅ 𝑊௧𝑁௧ ൅ 𝑀௧ିଵ െ 𝑀௧ ൅ Π௧ െ 𝑇௧ ൅ ሺ1 ൅
𝑖௧ିଵሻ𝐵௧ିଵ (6) 

𝐶௧ ൅ 𝐼௧ ൅
஻೟

௉೟
൑

ோ೟

௉೟
𝐼௧ ൅

ௐ೟

௉೟
𝑁௧ ൅

ெ೟షభ

௉೟
െ

ெ೟

௉೟
൅

ஈ೟

௉೟
െ ೟்

௉೟
൅ ሺ1 ൅ 𝑖௧ିଵሻ

஻೟షభ

௉೟
 (7) 

On the other hand, private capital accumulation is formed based on the 
𝐾௧ ൌ 𝐼௧ ൅ ሺ1 െ 𝛿ሻ𝐾௧ିଵ relationship. According to the budget constraint, the 
problem of optimizing a household is introduced using the Lagrangian 
equation (8). 

𝐿 ൌ 𝐸଴ ׬ 𝛽௧ ቄቂ𝑙𝑜𝑔𝐶௧ ൅ 𝜓௡ሺ1 െ 𝑁௧ሻ ൅ 𝜓௠log ሺ
ெ೟

௉೟
ሻቃ ൅ Λ௧ ቂோ೟

௉೟
𝐾௧ିଵ ൅

ஶ
௧ୀ଴

ௐ೟

௉೟
𝑁௧ ൅

ெ೟షభ

௉೟
െ

ெ೟

௉೟
൅

ஈ೟

௉೟
െ ೟்

௉೟
൅ ሺ1 ൅ 𝑖௧ିଵሻ ஻೟షభ

௉೟
𝐶௧ െ 𝐾௧ ൅ ሺ1 െ 𝛿ሻ𝐾௧ିଵ ൅

஻೟

௉೟
ቃቅ (8) 

The first-order conditions for a household are as follows: 
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డ௅೟

డ஼೟
ൌ

ଵ

஼೟
െ Λ௧ ൌ 0 (9) 

డ௅೟

డே೟
ൌ െ𝜓௡ ൅ Λ௧

ௐ೟

௉೟
ൌ െ𝜓௡ ൅ Λ௧𝑤௧ ൌ 0 (10) 

డ௅೟

డ௄೟
ൌ െΛ௧ ൅ 𝛽𝐸௧ሾ𝑟௧ାଵ ൅ ሺ1 െ 𝛿ሻሿΛ௧ାଵ ൌ 0 (11) 

డ௅೟

డ൬
ಾ೟
ು೟

൰
ൌ

డ௅೟

డሺ௠೟ሻ
ൌ

ట೘

௠೟
െ Λ௧ ൅ 𝛽𝐸௧Λ௧ାଵ

௉೟

௉೟శభ
ൌ 0 (12) 

డ௅೟

డ൬
ಳ೟
ು೟

൰
ൌ

డ௅೟

డሺ௕೟ሻ
ൌ െΛ௧ ൅ 𝛽𝐸௧Λ௧ାଵሺ1 ൅ 𝑖௧ሻ

௉೟

௉೟శభ
ൌ 0 (13) 

Using the first-order conditions, the Euler equation, labor supply, real 
money demand, Fisher's equation, and bond demand are obtained. The supply 
of labor is obtained from the solving simultaneously equations (9) and (10). 

𝑤௧ ൌ 𝜓௡𝐶௧ (14) 

To obtain the relation for the demand of the real money balance, we put 
relations (9) and (13) in (12), and get: 

ట೘

௠೟
ൌ 𝐸௧ ቀ ௜೟

ଵା௜೟
ቁ ଵ

஼೟
 (15) 

The Euler equation is obtained by putting Eq. (9) in Eq. (13): 

𝛽𝐸௧
ଵ

஼೟శభ

ሺଵା௜೟ሻ

గ೟శభ
ൌ

ଵ

஼೟
 (16) 

And the next equation of Fisher's relationship, or the relationship between 
the rate of capital rent and the nominal return on the bonds of one period, is 
derived by placing relation (13) in relation (11). 

𝐸௧ ቂሺଵା௜೟ሻ

గ೟శభ
 ቃ ൌ 𝐸௧ሾ𝑟௧ାଵ ൅ ሺ1 െ 𝛿ሻሿ (17) 

3.2 Firms 
Firms make production decisions before the goods markets open, and trade 
takes place. Firms thus naturally try to obtain information (through market 
surveys or forecasting agencies or early sales) about the specific demand Cjt 
for their products and the associated aggregate demand Ct before production 
and hiring decisions. They face a nominal wage Wt and a downward sloping 
demand curve given by (3), but prices, the real wage, and aggregate output 
have not yet been realized. We assume, therefore, that firms make optimal 
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employment and production decisions based on market signals about 

household sentiments Zt and idiosyncratic demand shocks εjt. In particular, as 
in the Lucas island model, we assume that firms receive a noisy signal sjt that 
is a weighted average of firm-level demand єjt and the expected aggregate 
demand of households, 

𝑠௝௧ ൌ 𝜆𝑙𝑜𝑔 ∈௝௧൅ ሺ1 െ 𝜆ሻ𝑙𝑜𝑔𝑍௧ ൅ 𝜗௝௧ ൌ 𝜆𝜀௝௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௝௧ (18) 

Where λ ∈ [0,1] is the weight parameter, and 𝜗௝௧ is an idiosyncratic noise 
that further contaminates the signal. The firms, therefore, face a signal 
extraction problem even if the variance of 𝜗௝௧ is zero (σణ

ଶ ൌ 0) because 
uncertainty about the aggregate and idiosyncratic components of demand is 
not resolved until outputs are sold and markets are cleared by equilibrium 
prices. 

Based on the signal, each firm chooses its employment and production to 
maximize expected profits. The final product Yt is produced through a 
continuum of Yjt intermediate goods. Assuming that all intermediate goods are 
incomplete substitutes with constant elasticity of substitution θ, the 
corresponding aggregator function can be defined as: 

𝑌௧ ൑ ቂ׬ ∈௝௧
ଵ ఏ⁄ 𝑌௝௧

ሺఏିଵሻ ఏ⁄ 𝑑𝑗
ଵ

଴ ቃ
ఏ ሺఏିଵሻ⁄

          , 𝜃 ൐ 1 (19) 

Regarding the relative price, final goods producer selects intermediate 
goods Yjt to maximize its profit. So the optimization issues are: 

max
௒ೕ೟

𝐸 ൜𝑃௧ ቂ׬ ∈௝௧
ଵ ఏ⁄ 𝑌௝௧

ሺఏିଵሻ ఏ⁄ 𝑑𝑗
ଵ

଴ ቃ
ఏ ሺఏିଵሻ⁄

െ ׬ 𝑃௝௧𝑌௝௧𝑑𝑗
ଵ

଴ ൠ (20) 

The first-order condition shows the following demand function for firm j’s: 

𝑌௝௧ ≡ ቀ
௉ೕ೟

௉೟
ቁ

ିఏ
∈௝௧ 𝑌௧ (21) 

Which indicates the demand for goods j as a function of its relative price 
and final production. 

Zt denotes the consumer sentiments about aggregate output Yt at the 
beginning of period t. In other words, we treat sentiments as the source of 
consumer expectations of aggregate income. At this point production has not 
taken place, so the market-clearing prices Pjt, the aggregate price index Pt, the 
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real wage 
ௐ೟

௉೟
, the profit Πt, and aggregate output Yt have not been realized. As 

a result, the actual output Yt, actual consumption Ct, actual investment It and 
actual expenditure of government Gt are not yet observable. Based on its 
sentiments about aggregate output, the household believes that the aggregate 
level of consumption, investment, and government expenditure is 𝐶௧

௘ ൅  𝐼௧
௘ ൅

 𝐺௧
௘ ൌ 𝑍௧, the aggregate price is 𝑃௧

௘, and the expected profit is Π௧
௘, which all 

depend on the anticipated aggregate output level Zt. 

𝑌௧ ൌ 𝑍௧ (22) 

Intermediate goods-producing firm: 
The intermediate goods-producing firm j uses capital and labor services, 

Kjt and Njt, to produce a differentiated output Yjt according to the following 
constant-returns-to-scale technology: 

𝑌௝௧ ൌ 𝐴௧𝑁௝௧
ଵିఈ𝐾௝௧

ఈ     , 𝛼 ∈ ሺ0 , 1ሻ (23) 

Where At is a technology shock that is common to all intermediate goods-
producing firms. It is assumed that technology shock will follow the 
autoregressive process: 

𝐴௧ ൌ 𝐴௧ିଵ
ఘಲ exp ሺ𝑒஺೟

ሻ (24) 

where 𝜌஺ ∈ ሺെ1 , 1ሻ is an autoregressive coefficient, and 𝑒஺೟
 is normally 

distributed with zero mean and standard deviation σA. 
Firm Pricing: 
Each firm j has monopoly power in its products and therefore plays an 

important role in regulating prices. In doing so, a firm faces with a quadratic 
cost function to adjust the nominal price according to final goods, so we have: 

ఝ೛

ଶ
ቆ

௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

ሺ௉ೕ೟షభሻ
െ 1ቇ

ଶ

𝑌௧ (25) 

Where 𝜑௣ ൐ 0 is the price-adjustment cost parameter. This relationship, as 
emphasized in Rotemberg (1982), seems to take into account the negative 
effects of price changes on consumer-firm. These negative effects increase 
with the size of the price change and the overall scale of economic activity. 
As in Ireland (2007), we show the inflation of the Central Bank's target with 

π*. 𝜋௧ିଵ ൌ
௉೟షభ

௉೟షమ
 is aggregate level of inflation in the past period. 
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The parameter μ lies between zero and one: 0 ൑ 𝜇 ൑ 1. According to this 
specification, the extent to which price setting is backward instead of forward-
looking depends on how close μ is to one. When μ= 0 (μ= 1), firms find it 
freewill to adjust their prices in line with the Central Bank inflation target (the 
previous period's inflation rate). χ instead plays the same role in the degree of 
indexation in the Calvo model. Notice that in the presence of indexation, 
expected future inflation has a more limited impact on price setting, since 
firms realize that they will be able to reduce its impact on their relative price 
through the automatic indexation mechanism (albeit partially and with a lag), 
until they have a chance to re-optimize again (Gali). 

With the price adjustment costs, the optimization problem of the 
intermediate firm is dynamic; the intermediate goods-producing firm j 
chooses contingency plan for Njt, Kjt, and Pjt for all t≥0 in which present value 
of the expected profit flows are maximized: 

max
൛௄ೕ೟,ேೕ೟,௉ೕ೟ൟ

𝐸଴ ∑ 𝛽௧𝜆௧ ቀ
௽ೕ೟

௉೟
ቚ𝑆௝௧ቁஶ

௧ୀ଴  (26) 

Where the instantaneous profit function is equal to: 

𝛱௝௧ ൌ 𝑃௝௧𝑌௝௧  െ  𝑊௧𝑁௝௧  െ  𝑅௧𝐾௝௧  െ  𝑃௧𝐴𝐶௝௧ (27) 

In the target function of the firm, the discount factor is determined by the 
process βtΛt, in which the Λt is called the final utility of real income. The jth 
firm performs its optimization according to the constraints (21), (22) and the 
Lagrange coefficient ξt > 0. 

ℓ ൌ 𝐸௧ ൝∑ 𝛽௧𝜆௧ ൥ቀ
௉ೕ೟

௉೟
ቁ

ିఏ
∈௝௧ 𝑌௧ െ

ௐ೟

௉೟
𝑁௝௧ െ

ோ೟

௉೟
𝐾௝௧ െஶ

௧ୀ଴

ఝ೛

ଶ
ቆ

௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

൫௉ೕ೟షభ൯
െ 1ቇ

ଶ

𝑌௧൩ ൅ 𝜉௧ ൤𝐴௧𝑁௝௧
ଵିఈ𝐾௝௧

ఈ െ

ቀ
௉ೕ೟

௉೟
ቁ

ିఏ
∈௝௧ 𝑌௧൨ ห𝑆௝௧ൡ (28) 

The first-order conditions concerning Njt, Kjt, and Pjt are as follows: 
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డℓ೟

డேೕ೟
ൌ ሺ1 െ 𝛼ሻ క೟

ஃ೟

௒ೕ೟

ேೕ೟
െ

ௐ೟

௉೟
ൌ 0 (29) 

డℓ೟

డ௄ೕ೟
ൌ 𝛼

క೟

ஃ೟

௒ೕ೟

௄ೕ೟షభ
െ

ோ೟

௉೟
ൌ 0 (30) 

డℓ೟

డ௉ೕ೟
ൌ 𝐸௧ ቊΛ௧ሺ1 െ 𝜃ሻ ቀ

௉ೕ೟

௉೟
ቁ

ିఏ ∈ೕ೟௒೟

௉೟
െ Λ௧𝜑௣ ቆ

௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

൫௉ೕ೟షభ൯
െ

1ቇ
௒೟

௉ೕ೟షభ
൅ 𝛽Λ௧ାଵ𝜑௣ ൬

௉ೕ೟శభ

௉ೕ೟
െ 1൰

௒೟శభ௉ೕ೟శభ

௉ೕ೟
మ ൅ 𝜉௧𝜃 ቀ

௉ೕ೟

௉೟
ቁ

ିఏିଵ ∈ೕ೟௒೟

௉೟
ቋ ห𝑆௝௧ ൌ 0 (31) 

By simplifying the equations (29) and (30) and dividing them into each 
other, there is a relation between the substitution of labor and capital inputs: 

𝑤௧ ൌ ሺ1 െ 𝛼ሻ
క೟

ஃ೟

௒ೕ೟

ேೕ೟
 (32) 

r௧ ൌ 𝛼
క೟

ஃ೟

௒ೕ೟

௄ೕ೟షభ
 (33) 

௪೟

୰೟
ൌ

ሺଵିఈሻ

ఈ

௄ೕ೟షభ

ேೕ೟
 (34) 

Then: 𝐾௝௧ିଵ  ൌ
ఈ

ሺଵିఈሻ

௪೟

୰೟
𝑁௝௧  

In equations (32) and (33), the term 𝜉௧ Λ௧⁄  is the real final cost of 𝑚𝑐௧ ൌ
𝑀𝐶௧ 𝑃௧⁄ . Also, the Lagrange coefficient ξt is related to the function of the 
technology. As in Ireland (1997) and Dib (2003), the terms (33) and (34) point 
out that the markup price, qpt (which measures the ratio of price to marginal 
cost) is equal to Λ௧ 𝜉௧⁄ . 

Given that the firm has constant returns to scale, we can find the real 
marginal cost mct by setting the level of labor and capital equal to the 
requirements of producing one unit of a good 𝐴௧𝑁௝௧

ଵିఈ𝐾௝௧ିଵ
ఈ ൌ 1 or: 

𝐴௧𝑁௝௧
ଵିఈ𝐾௝௧ିଵ

ఈ ൌ 𝐴௧𝑁௝௧
ଵିఈ ቀ ఈ

ሺଵିఈሻ

௪೟

୰೟
𝑁௝௧ቁ

ఈ
ൌ 𝐴௧ ቀ ఈ

ሺଵିఈሻ

௪೟

୰೟
ቁ

ఈ
𝑁௝௧ ൌ 1  

that implies that: 𝑁௝௧ ൌ
൬

ഀ
ሺభషഀሻ

ೢ೟
౨೟

൰
షഀ

஺೟
 

Then: 

𝑚𝑐௧ ൌ ቀ ଵ

ଵିఈ
ቁ 𝑤௧

൬
ഀ

ሺభషഀሻ  
ೢ೟
౨೟

൰
షഀ

஺೟
  

that simplifies to: 
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𝑚𝑐௧ ൌ ቀ ଵ

ଵିఈ
ቁ

ଵିఈ
ቀଵ

ఈ
ቁ

ఈ ௪೟
భషഀ௥೟

ഀ

஺೟
 (35) 

Marginal cost does not depend on j: all firms receive the same technology 
shocks, and all firms rent and hire inputs at the same price (Villaverde & 
Ramirez, 2006). 

Further, since 𝑌௧ ൌ 𝑍௧, then after simplification, equation (30) is also as 
follows: 

Λ௧ሺ1 െ 𝜃ሻ ቀ
௉ೕ೟

௉೟
ቁ

ିఏ ா೟൛∈ೕ೟௒೟หௌೕ೟ൟ

௉೟
െ Λ௧𝜑௣ ቆ

௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

௉ೕ೟షభ
െ 1ቇ

ா೟൛௒೟หௌೕ೟ൟ

௉ೕ೟షభ
൅

𝛽𝜑௣𝐸௧ ቊΛ௧ାଵ ቆ
௉ೕ೟శభ

൫గ೟
ഖ൯

ഋ
൫గ೟శభ

∗ഖ ൯
భషഋ

௉ೕ೟
െ 1ቇ

௉ೕ೟శభா೟൛௒೟శభหௌೕ೟ൟ

௉ೕ೟
మ ቋ ൅

𝜉௧𝜃 ቀ
௉ೕ೟

௉೟
ቁ

ିఏିଵ ா೟൛∈ೕ೟௒೟หௌೕ೟ൟ

௉೟
ൌ 0  

𝐸௧൛∈௝௧ 𝑌௧ห𝑆௝௧ൟ ൌ 𝐸௧൛exp ሺ𝜀௝௧ ൅ 𝑧௧ሻห𝑠௝௧ൟ ൌ exp ቄൣ𝐸௧ሺ𝜀௝௧ ൅ 𝑧௧ሻห𝑠௝௧൧ ൅
ଵ

ଶ
𝑣𝑎𝑟ൣሺ𝜀௝௧ ൅ 𝑧௧ሻห𝑠௝௧൧ቅ  

𝐸௧ൣሺ𝜀௝௧ ൅ 𝑧௧ሻห𝑠௝௧൧ ൌ
௖௢௩ሺఌೕ೟ା௭೟ ,௦ೕ೟ሻ

௩௔௥ሺ௦ೕ೟ሻ
𝑠௝௧ ൌ

ఒఙഄ
మାሺଵିఒሻఙ೥

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൫𝜆𝜀௝௧ ൅ ሺ1 െ

𝜆ሻ𝑧௧ ൅ 𝜗௝௧൯  

𝐵 ൌ
ఒఙഄ

మାሺଵିఒሻఙ೥
మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ 𝐸௧൛𝑌௧ห𝑆௝௧ൟ ൌ 𝐸௧൛exp ሺ𝑧௧ሻห𝑠௝௧ൟ ൌ exp ቄൣ𝐸௧ሺ𝑧௧ሻห𝑠௝௧൧ ൅

ଵ

ଶ
𝑣𝑎𝑟ൣሺ𝑧௧ሻห𝑠௝௧൧ቅ  

𝐸௧ൣሺ𝑧௧ሻห𝑠௝௧൧ ൌ
௖௢௩ሺ௭೟ ,௦ೕ೟ሻ

௩௔௥ሺ௦ೕ೟ሻ
𝑠௝௧ ൌ

ሺଵିఒሻఙ೥
మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൫𝜆𝜀௝௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௝௧൯  

𝐵ଵ ൌ
ሺଵିఒሻఙ೥

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ  

𝐸௧൛𝑌௧ାଵห𝑆௝௧ାଵൟ ൌ 𝐸௧൛exp ሺ𝑧௧ାଵሻห𝑠௝௧ାଵൟ ൌ exp ቄൣ𝐸௧ሺ𝑧௧ାଵሻห𝑠௝௧ାଵ൧ ൅
ଵ

ଶ
𝑣𝑎𝑟ൣሺ𝑧௧ାଵሻห𝑠௝௧ାଵ൧ቅ  

𝐸௧ൣሺ𝑧௧ାଵሻห𝑠௝௧ାଵ൧ ൌ
௖௢௩ሺ௭೟శభ ,௦ೕ೟శభሻ

௩௔௥ሺ௦ೕ೟శభሻ
𝑠௝௧ାଵ ൌ

ሺଵିఒሻఙ೥
మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൫𝜆𝜀௝௧ାଵ ൅ ሺ1 െ

𝜆ሻ𝑧௧ାଵ ൅ 𝜗௝௧ାଵ൯  

𝛺௦ ൌ 𝑣𝑎𝑟ൣሺ𝜀௝௧ ൅ 𝑧௧ሻห𝑠௝௧൧ ൌ 𝑣𝑎𝑟൫𝜀௝௧ ൅ 𝑧௧൯ െ
ൣ௖௢௩ሺఌೕ೟ା௭೟ ,௦ೕ೟ሻ൧

మ

௩௔௥ሺ௦ೕ೟ሻ
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𝛺௦ ൌ 𝜎ఌ
ଶ ൅ 𝜎௭

ଶ െ
൫ఒఙഄ

మାሺଵିఒሻఙ೥
మ൯

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൌ

ሺଵିఒሻమఙഄ
మఙ೥

మାఙഄ
మఙഛ

మାఒమఙഄ
మఙ೥

మାఙ೥
మఙഛ

మିଶఒሺଵିఒሻఙ೥
మఙഛ

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൌ

ሺଶఒିଵሻమఙഄ
మఙ೥

మାఙഄ
మఙഛ

మାఙ೥
మఙഛ

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ   

𝛺௦ ൌ 𝜎ఌ
ଶ ൅ 𝜎௭

ଶ െ
൫ఒఙഄ

మାሺଵିఒሻఙ೥
మ൯

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൌ

ሺଵିఒሻమఙഄ
మఙ೥

మାఙഄ
మఙഛ

మାఒమఙഄ
మఙ೥

మାఙ೥
మఙഛ

మିଶఒሺଵିఒሻఙ೥
మఙഛ

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൌ

ሺଶఒିଵሻమఙഄ
మఙ೥

మାఙഄ
మఙഛ

మାఙ೥
మఙഛ

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ   

𝛺௦భ
ൌ 𝑣𝑎𝑟ൣሺ𝑧௧ሻห𝑠௝௧൧ ൌ 𝑣𝑎𝑟ሺ𝑧௧ሻ െ

ൣ௖௢௩ሺ௭೟ ,௦ೕ೟ሻ൧
మ

௩௔௥ሺ௦ೕ೟ሻ
  

𝛺௦భ
ൌ 𝜎௭

ଶ െ
ቀሺଵିఒሻఙ೥

మቁ
మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ ൌ

ఒమఙഄ
మఙ೥

మାఙ೥
మఙഛ

మ

ఒమఙഄ
మାሺଵିఒሻమఙ೥

మାఙഛ
మ  

Λ௧ሺ1 െ 𝜃ሻ ଵ

௉೟
ቀ

௉ೕ೟

௉೟
ቁ

ିఏ
exp ቄ𝐵൫𝜆𝜀௝௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௝௧൯ ൅

ଵ

ଶ
𝛺௦ቅ െ

Λ௧𝜑௣ ቆ
௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

௉ೕ೟షభ

െ 1ቇ
ଵ

௉ೕ೟షభ
exp ቄ𝐵ଵ൫𝜆𝜀௝௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௝௧൯ ൅

ଵ

ଶ
𝛺௦భቅ ൅

𝛽𝜑௣Λ௧ାଵ ቆ
௉ೕ೟శభ

൫గ೟
ഖ൯

ഋ
൫గ೟శభ

∗ഖ ൯
భషഋ

௉ೕ೟

െ 1ቇ
௉ೕ೟శభ

௉ೕ೟
మ exp ቄ𝐵ଵ൫𝜆𝜀௝௧ାଵ ൅ ሺ1 െ 𝜆ሻ𝑧௧ାଵ ൅ 𝜗௝௧ାଵ൯ ൅

ଵ

ଶ
𝛺௦భቅ ൅ 𝜉௧𝜃

ଵ

௉೟
ቀ

௉ೕ೟

௉೟
ቁ

ିఏିଵ
exp ቄ𝐴൫𝜆𝜀௝௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௝௧൯ ൅

ଵ

ଶ
𝛺௦ቅ ൌ 0  

In a symmetric equilibrium, all intermediate goods-producing firms make 
identical decisions, so that Kjt=Kt, Njt=Nt, Pjt=Pt, Yjt=Yt, ∏jt=∏t, and εjt= εt. 
Then: 

௪೟

୰೟
ൌ

ሺଵିఈሻ

ఈ

௄೟షభ

ே೟
 (36) 

ሺ1 െ 𝜃ሻexp ቄ𝐵ሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅
ଵ

ଶ
𝛺௦ቅ െ 𝜑௣ ቆ

௉೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

௉೟షభ
െ

1ቇ
௉೟

௉೟షభ
exp ቄ𝐵ଵሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅

ଵ

ଶ
𝛺௦భ

ቅ ൅

𝛽𝜑௣
ஃ೟శభ

ஃ೟
ቆ

௉೟శభ

൫గ೟
ഖ൯

ഋ
൫గ೟శభ

∗ഖ ൯
భషഋ

௉೟
െ 1ቇ

௉೟శభ

௉೟
exp ቄ𝐵ଵሺ𝜆𝜀௧ାଵ ൅ ሺ1 െ 𝜆ሻ𝑧௧ାଵ ൅

𝜗௧ାଵሻ ൅
ଵ

ଶ
𝛺௦భ

ቅ ൅
క೟

ஃ೟
𝜃exp ቄ𝐵ሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅

ଵ

ଶ
𝛺௦ቅ ൌ 0  
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ሺ1 െ 𝜃ሻexp ቄ𝐵ሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅
ଵ

ଶ
𝛺௦ቅ െ 𝜑௣ ቆ

గ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ െ

1ቇ 𝜋௧exp ቄ𝐵ଵሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅
ଵ

ଶ
𝛺௦భ

ቅ ൅ 𝛽𝜑௣
ஃ೟శభ

ஃ೟
ቆ

గ೟శభ

൫గ೟
ഖ൯

ഋ
൫గ೟శభ

∗ഖ ൯
భషഋ െ

1ቇ 𝜋௧ାଵexp ቄ𝐵ଵሺ𝜆𝜀௧ାଵ ൅ ሺ1 െ 𝜆ሻ𝑧௧ାଵ ൅ 𝜗௧ାଵሻ ൅
ଵ

ଶ
𝛺௦భ

ቅ ൅

𝜃𝑚𝑐௧exp ቄ𝐵ሺ𝜆𝜀௧ ൅ ሺ1 െ 𝜆ሻ𝑧௧ ൅ 𝜗௧ሻ ൅
ଵ

ଶ
𝛺௦ቅ ൌ 0 (37) 

It is also assumed that the firm-specific demand (idiosyncratic preference 
shocks) also follows the autoregressive process: 

𝜀௧ ൌ 𝜀௧ିଵ
ఘഄ exp൫𝑒ఌ೟

൯           𝑒ఌ೟
ൎ 𝑁ሺ0 , 𝜎ఌ೟

ଶ )  (38) 

3.3 Government and Monetary Authorities 
One part of the current study is modeling government and Central Bank. Due 
to the lack of independence of the Central Bank in Iran, we model the 
government and Central Bank in one sector. 

It is assumed that the government's goal is to keep its budget balanced. In 
this case, the Central Bank will also act in such a way that the government will 
achieve its main goal. The government is trying to balance its costs through 
income from household taxes, sales of bonds, and oil revenues. In the case of 
budget balances through these three types of income, there will be no money 
creation, and the Central Bank will be able to implement monetary policy 
without considering the government's budget constraints. But despite these 
three sources of revenue, a deficit occurs, then the government will finance its 
budget deficit through borrowing from the Central Bank (money creation, or 
withdrawal of its deposits at the Central Bank) which means financial 
domination. 

It is noteworthy that the sale of foreign exchange earnings from oil 
revenues by the government will also be reflected in the monetary base. 
Therefore, what is reflected in government budget in the form of changes in 
the monetary base is the combination of oil revenues and withdrawal of 
government deposits at the Central Bank. With this description, in 
mathematical terms, the budget constraint is: 

𝐺௧ ൅ ሺ1 ൅ 𝑖௧ିଵሻ ௕೟షభ

గ೟
ൌ 𝜏௧ ൅ 𝑚௧ െ

௠೟షభ

గ೟
൅ 𝑏௧ (39) 

Where Gt is government expenditure, Mt represents the monetary base. 
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The monetary base (Central Bank balance sheet) is defined as Equation 40, 
where DCt is the domestic credit and FRt of the foreign reserves (net foreign 
assets) of the Central Bank. In fact, in this regard, most of the commercial 
banks are also owned by the government. Therefore, the net debt of the 
government to the Central Bank and the net debt of banks to the Central Bank 
constitute, in total, domestic credits. 

𝑀௧ ൌ 𝐷𝐶௧ ൅ 𝐹𝑅௧ (40) 

By dividing the sides of this relationship by Pt, the real monetary base will 
be obtained. Therefore, it is assumed that the accumulation of the real foreign 
assets of the Central Bank follows the rule of equation 42. 

𝑚௧ ൌ 𝑑𝑐௧ ൅ 𝑓𝑟௧ (41) 

𝑓𝑟௧ ൌ
௙௥೟షభ

గ೟
൅ 𝜔𝑜𝑟௧ (42) 

In this respect, it is assumed that the accumulation of foreign assets of the 
Central Bank is such that it depends on the number of direct sales of oil 
revenues (ort) by the government to the Central Bank. In other words, it is 
assumed that the government sells ω ∈ (0, 1) percent of its oil revenues 
directly to the Central Bank to be converted to Rial, and holds 1-ω of it in the 
National Development Fund (NDF). Therefore, deciding how to spend the oil 
revenues is determined by the parameter ω. 1- ω percent of the oil revenue in 
each period is deposited into the NDF (43). 

𝑛𝑑𝑓௧ ൌ
௡ௗ௙೟షభ

గ೟
൅ ሺ1 െ 𝜔ሻ𝑜𝑟௧ (43) 

Also, it is assumed that oil revenues follow a first-order autoregressive 
process such as Equation 44. 

𝑜𝑟௧ ൌ 𝑜𝑟௧ିଵ
ఘ೚ೝ exp൫𝑒௢௥೟

൯           𝑒௢௥೟
ൎ 𝑁ሺ0 , 𝜎௢௥೟

ଶ )  (44) 

Regarding the monetary policy principle, the basis for this policy rule is to 
understand that a proper monetary policy must be sensitive to both real GDP 
and inflation, and that interest rates should be considered as a modifiable and 
flexible policy tool. In this regard, in most studies, Taylor's (1993) rule is used. 
Based on this rule, the monetary authority implements appropriate decisions 
through the change in the nominal rate, as a policy tool and about the diversion 
of production and inflation from its target values. Empirical studies in Iran's 
economy show that there was no explicit targeting of inflation or economic 
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growth in monetary policy. Due to the grammatical of determining the interest 
rate in Iran's economy, to simulate this rule, we need to make changes in the 
volume of money as the basis of policymaking. In some DSGE models 
designed for the Iranian economy, the growth rate of money is considered as 
a monetary policy tool. Changes in the volume of money are considered as a 
monetary policy tool in this study. Based on monetary policy reaction 
function, the policymaker determines the growth rate of money in a way that 
achieves its two goals, namely, the reduction of production deviation from the 
potential output and the diversion of inflation from target inflation. But the 
Central Bank did not have explicit targets to be announced to the public. 
However, due to the targeting of development programs, policymakers always 
try to pursue an implicit goal. Accordingly, in the response function 
introduced here, it is assumed that target inflation is an invisible variable that 
has only been available to policymakers, and no other economic agents are 
aware of it. 

It is assumed that this implicit target inflation follows the first-order 
autoregressive process in which the coefficient of the model is close to one 
(ρπ*). Therefore, the conditional mathematical expectation of target inflation 
in the period t is very close to the mathematical expectation of inflation in the 
past period. The reason for this assumption is that the monetary policymaker 
tries to keep target inflation regularly over time, but sometimes it fails to 
achieve this goal. According to these explanations, the non-linear monetary 
policy reaction function is defined as follows: 

ቀ௠௕೟

௠௕തതതതത ቁ ൌ ቀ௠௕೟షభ

௠௕തതതതത ቁ
ఘ೘್

ቀగ೟

గഥ
ቁ

ఒഏ
ቀ௬೟

௬ത
ቁ

ఒ೤
exp ሺ𝜈௧ሻ (45) 

𝜋௧
∗ ൌ ሺ𝜋௧ିଵ

∗ ሻఘഏ∗ 𝑒𝑥𝑝 ሺ𝑒గ೟
∗ሻ (46) 

In which mbt is the nominal money growth, which is obtained from the 
following equation: 

𝑚𝑏௧ ൌ
ெ೟

ெ೟షభ
ൌ

௉೟௠೟

௉೟షభ௠೟షభ
ൌ

௠೟

௠೟షభ
. 𝜋௧ (47) 

Further, it is assumed that government expenditures follow the 
autoregressive process: 
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𝐺௧ ൌ 𝐺௧ିଵ
ఘಸ exp൫𝑒ீ೟

൯          𝜌ீ ∈ ሺെ1 , 1ሻ         𝑒ீ೟
ൎ 𝑁ሺ0 , 𝜎ீ೟

ଶ ) (48) 

3.4 Market Clearing Conditions 
For the market to be balanced, aggregate supply must be equal to aggregate 
demand (the sum of consumption, private investment, and government 
expenditures). 

𝑌௧ ൌ 𝐶௧ ൅ 𝐼௧ ൅ 𝐺௧ ൅
ఝ೛

ଶ
ቆ

௉ೕ೟

൫గ೟షభ
ഖ ൯

ഋ
൫గ೟

∗ഖ൯
భషഋ

ሺ௉ೕ೟షభሻ
െ 1ቇ

ଶ

𝑌௧ (49) 

3.5 Steady-State 
After defining the economic equilibrium, steady-state values must be defined. 
Some of the endogenous variables have already been determined 
(exogenously), such as productivity. We rewrite the equations in terms of the 
simplest to the most complex equations so that all variables are obtained in 
terms of parameters. 

𝐴̅ ൌ 1        𝜋ത ൌ 1.15      𝑜𝑟തതത ൌ 1         𝐺̅ ൌ 1  

𝚤̅ ൌ
గഥ

ఉ
െ 1                   𝑟̅ ൌ

ଵ

ఉ
െ ሺ1 െ 𝛿ሻ  

 𝑚𝑐തതതത ൌ
ଵ

ఏ
ൣ𝜑௣ሺ𝜋തଵିఞఓ െ 1ሻ𝜋തఞఓ െ 𝛽𝜑௣ሺ𝜋തଵିఞఓ െ 1ሻ𝜋തఞఓ ൅ 𝜃 െ 1൧  

𝑤ഥ ൌ ሺ1 െ 𝛼ሻ ቀ𝑚𝑐തതതത ቀ  
ఈ

௥̅
ቁ

ఈ
ቁ

భ
భషഀ

  

𝐶̅ ൌ
ଵ

ట೙
𝑤ഥ   

𝑚ഥ ൌ
ట೘

ట೙
ሺ1 െ 𝛼ሻ ቀ గഥ

గഥିఉ
ቁ ቀ𝑚𝑐തതതത ቀ  

ఈ

௥̅
ቁ

ఈ
ቁ

భ
భషഀ

  

𝐾ഥ ൌ
஼̅ାଵ

൤ቀ
ሺభషഀሻ

ഀ
  

ೝഥ
ഥೢ

ቁ
భషഀ

ቀଵି
ക೛

మ
ሺగഥభషഖഋିଵሻమቁିఋ൨

  

𝑁ഥ ൌ
ሺଵିఈሻ

ఈ
  

௥̅

௪ഥ
𝐾ഥ  

𝐼 ̅ ൌ 𝛿𝐾ഥ  
𝑌ത ൌ 𝑁ഥଵିఈ𝐾ഥఈ  

𝑓𝑟തതത ൌ 𝜔 ቀ గഥ

గഥିଵ
ቁ  

 



20 Money and Economy, Vol. 13, No. 1, Winter 2018 

𝑛𝑑𝑓തതതതത ൌ ቀ గഥ

గഥିଵ
ቁ ሺ1 െ 𝜔ሻ  

𝑑𝑐തതത ൌ 𝑚ഥ െ 𝑓𝑟തതത  
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4 Calibration, Data, and Estimation 
The Bayesian method and the Metropolis-Hastings algorithm are used to 
estimate the parameters of this model. With this algorithm, five parallel chains 
with a volume of 700,000 are extracted to obtain the posterior density of the 
parameters. Since there are seven structural shocks in the model, there is the 
maximum possible use of the seven visible variables to estimate the model. 
Therefore, five visible variables, namely production, inflation, the growth rate 
of the monetary base, government expenditures, and oil revenues, have been 
used. The first two variables indicate the general state of the economy, the 
growth rate of the monetary base is a representative of monetary policy, 
government expenditures reflecting financial policy and oil revenues reflect 
the role of oil in the economy. For this purpose, quarterly adjusted GDP data, 
inflation of consumer price index, growth of monetary base, government 
expenditures, and oil revenues during the period from 2004 to 2015 have been 
used. The entire procedure is implemented in DYNARE for MAT LAB. 

Before estimating the parameters, the parameters that are not needed for 
estimation must be specified, and their values calibrated. Some parameters are 
extracted from the values of the steady-state of variables, so there is no need 
to estimate them. One of these parameters is the capital depreciation rate. 
According to the law of motion for capital: 
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𝐾௧ ൌ 𝐼௧ ൅ ሺ1 െ 𝛿ሻ𝐾௧ିଵ  

The relationship in steady-state will be as follows: 

𝐾ഥ ൌ 𝐼̅ ൅ ሺ1 െ 𝛿ሻ𝐾ഥ  
𝐼 ̅ ൌ 𝛿𝐾ഥ  

𝛿 ൌ
ூ̅

௄ഥ
  

Therefore, assuming that the average investment and capital represent the 
amount of the steady-state of these variables, we can achieve the rate of 
depreciation of private capital. Also, in cases that parameter was estimated in 
previous studies, those estimates are considered as the initial parameter 
information. If none of these two methods are applicable, the researcher's 
guess about the parameter is assumed to be the initial information. The 
"identification" order is used to indicate which parameters are measurable. 
Some parameters have not been estimated to be identified, as shown in Table 
1. 

Table 1 
Calibrated Model Parameters 

source Calibration Definition param 
Bahrami and Rafea 
(2014) 

0.24 Inverse elasticity of money 
demand 𝜓௠ 

Tavakolian (2015) 0.8 Percentage of sales of oil 
revenues to the Central Bank 𝜔 

Research calculations 0.04 capital depreciation rate 𝛿 
Ascari et al. (2011) 0.5 Weight parameter in inflation 

indexation 𝜇 

Research calculations 0.35 Variance of sentiment 𝜎௭
ଶ 

Source: Research Findings. 
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Table 2 
Estimating Model Parameters 

Param Definition Prior 
Distributions 

Prior Mean 
(Prior st.dev) 

Estimation 
(Posterior st.dev) 

θ 
Elasticity of intertemporal 
substitution 

Gamma 5.83 (0.05) 5.8271 (0.0206) 

φp Price adjustment costs Gamma 3.15 (0.05) 3.1654 (0.0391) 
β Intertemporal discount factor Beta 0.962 (0.01) 0.9827 (0.0031) 

α 
Share of capital in the 
production function 

Beta 0.42 (0.02) 0.4063 (0.0175) 

χ 
Weight parameter in price 
indexation 

Beta 0.5 (0.285) 0.4162 (0.1661) 

λπ 
Monetary policy response to 
inflation 

Normal -1.070 (0.05) -1.0798 (0.0518) 

λy 
Monetary policy response to 
output 

Normal -2.35 (0.17) -2.4502 (0.0762) 

λ 
Weight parameter in the 
received signal of firm 

Beta 0.4 (0.0697) 0.3565 (0.1) 

ρA 
Autoregressive coefficient of 
technology shock 

Beta 0.9 (0.05) 0.9747 (0.0219) 

ρε 
Autoregressive coefficient of 
idiosyncratic demand shocks 

Beta 0.5 (0.1) 0.5 (0.0986) 

ρπ* 
Autoregressive coefficient of 
target inflation 

Beta 0.9 (0.03) 0.938 (0.0143) 

ρG 
Autoregressive coefficient of 
government expenditure 

Beta 0.8 (0.1) 0.5861 (0.0507) 

ρor 
Autoregressive coefficient of 
oil revenues shock 

Beta 0.8 (0.1) 0.9127 (0.0327) 

ρmb 
Autoregressive coefficient of 
money growth in the monetary 
reaction function 

Beta 0.5 (0.05) 0.3654 (0.0364) 

ψn 
Inverse elasticity of labor 
supply 

Gamma 4.77 (0.05) 4.7683 (0.0323) 

σν 
The Standard deviation of the 
monetary policy shock 

Inv. Gamma 0.01 (∞) 0.1408 (0.0149) 

σA 
The standard deviation of the 
technology shock 

Inv. Gamma 0.01 (∞) 0.0194 (0.0024) 

σor 
The standard deviation of oil 
revenues shock 

Inv. Gamma 0.01 (∞) 0.0664 (0.0072) 

σg 
The Standard deviation of the 
government expenditure 

Inv. Gamma 0.01 (∞) 0.1374 (0.0149) 

συ 
The Standard deviation of 
idiosyncratic noise 

Inv. Gamma 0.1(∞) 0.2967 (0.0733) 

σε 
The Standard deviation of the 
idiosyncratic demand shock 

Inv. Gamma 0.01 (∞) 0.0046 (0.0061) 

σπ * 
The Standard deviation of 
target inflation shock 

Inv. Gamma 0.05(∞) 0.3694 (0.1108) 

Source: Research Findings. 
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Figure 1. Prior and Posterior Density of Parameters Based on the Metropolis-Hastings 
Algorithm 

For estimation, at first, the distribution, mean, and prior standard deviation 
for the parameters should be determined. Considering the initial values for the 
mean and standard deviations of parameters, we can estimate the parameters 
using the Bayesian method. The distribution, mean, and prior standard 
deviation and the results of parameters estimation and their standard deviation 
(i.e., mean and standard deviation of posterior) are presented in Table 2. In 
this table, the prior density for each parameter is selected based on the 
characteristics of that parameter and the density characteristics. For example, 
we choose an Inverse Gamma distribution for the standard deviation of shocks 
because it has positive support. We allowed for an infinite variance to allow 
for the searching algorithm to explore a big portion of the support, although 
lower weights are given to higher values. The persistence parameters of the 
shocks are assumed to have a Beta distribution because it is bounded between 
0 and 1. 

The prior density of parameters, along with the estimated posterior 
distribution based on the Metropolis-Hastings algorithm, is reported in Figure 
1. Adjustment of prior density and posterior of some parameters in this chart 
means that either the previous information about these parameters is 
completely correct or that data cannot estimate these parameters. If any of 
these two states is correct, the result will be that these parameters are 
calibrated in some way. 

As shown in Table 2, the discount factor is very high, which is rarely seen 
in DSGE models in Iran. Also according to Figure 1, the posterior values for 
the parameters of the autoregressive coefficient of the oil revenues shocks, 
government expenditures, and money growth are different from their prior 
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mean, which contains new information for the data to the previous 
information. Also, the matching of the calculated modes for each parameter 
with maximum logarithms of prior density in some parameters shows that 
their estimation is not completely accurate. 

To verify the validity of the Bayesian method, two univariate and 
multivariate diagnostic tests are used. Based on the univariate test, in-sample 
and intra-sample variance of all the parameters converge to each other and 
eventually stabilized horizontally and, considering that in the multivariate test, 
in-sample and intra-sample variance also converge to a constant value, it can 
be said that the estimated results by Bayesian method are good. 

The green vertical line is the posterior mode obtained from the posterior 
kernel maximization. The darker distribution is posterior, and the brighter one 
is the prior distribution. 

 Analysis of Bayesian Response Functions 
In this section, we examine the graphs of the impulse response functions 

(IRF) by inserting a shock of one standard deviation on the endogenous 
variables of the model. These functions represent the dynamic behavior of the 
endogenous variables over time. As mentioned, they are quantitatively 
distinguishable for some endogenous variables. However, as we shall see 
below, only the impulse response functions of five macroeconomic variables, 
namely, output, consumption, investment, real money balance, and inflation, 
are discussed after the occurrence of impulses. 

o Idiosyncratic demand shocks 
The occurrence of idiosyncratic demand shocks on output, investment, 

employment, and consumption has a primary positive effect and only negative 
impact on inflation. This shock causes an initial increase in output, which will 
exacerbate the demand for real money balances. From a theoretical point of 
view, the growth of money supply and the volume of liquidity should lead to 
an increase in the price index and inflation, but since the shock is at the level 
of the firm's idiosyncratic demand, the level of inflation has been reduced 
initially. This shock also increases the level of investment, employment, real 
interest rate, and consumption temporarily. Adjustment of the effect of the 
idiosyncratic demand shocks on output, investment, employment, real interest 
rate, and inflation occurs in short-term and discharging of its effect takes less 
than five periods, but for consumption, this effect will disappear after 20 
periods. The fluctuation range of the consumption variable is also greater than 
the other variables indicated by the gray shaded areas. 
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Figure 2: Impulse Response Functions to an Idiosyncratic Demand Shock 

o Idiosyncratic noise shocks 
The fluctuations at the level of macro variables with the appearance of 

idiosyncratic noise are no different from the case of an idiosyncratic demand 
shock. The occurrence of idiosyncratic noise impacts on output, investment, 
employment, real interest rate, and consumption has a primary positive effect. 
But harms inflation, and it is just different in the amount of change from the 
previous one: in this case the initial change after the shock is much higher and 
then returns to the equilibrium level after a short time. For example, a 1% 
increase in idiosyncratic noise initially increases 3.5% of output and 5% of 
investment, which is far from the amount of output and investment changes in 
the previous state. This is applicable for other variables. In this case, although 
the initial change in macro variables is much higher than the idiosyncratic 
demand shock, fluctuations domain of these variables is much less than the 
idiosyncratic demand shock until it reaches a stable level after the 
idiosyncratic shock. 
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Figure 3. Impulse Response Functions to an Idiosyncratic Noise Shock 

 

Figure 4. Impulse Response Functions to a Monetary Shock 

o Monetary shocks 
The following diagram also shows the impulse response functions of a 

monetary shock equivalent to a standard deviation. By impressing a monetary 
shock to the economy, it will increase inflation and thus reduce the real wages 
of labor and the real rent of capital. Reducing real wages and real rent will 
increase labor and capital demand and thus increase output. After a while, 
inflation caused by monetary shocks causes a deflationary reaction of the 
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government in the form of a monetary contraction policy and a decrease in the 
growth rate of money, and thus a decrease in the monetary base, which will 
lead to a reduction in output, government expenditure, and investment. On the 
other hand, considering the effect of monetary impulse on real variables, the 
hypothesis of money neutrality in the Iranian economy is not accepted at least 
in the short term. 

5 Conclusion 
In this study, a dynamic stochastic general equilibrium model for a small 
closed economy (Iranian economy) has been developed in the framework of 
the new Keynesian school, in which the role of sentiments on macroeconomic 
variables is discussed. The key feature of the model is that employment and 
production decisions by firms, and consumption and labor supply decisions 
by households are made before goods being produced and exchanged and 
before market-clearing prices are realized. In the firm's section, we assumed 
that they received a noisy signal sjt, which is a weighted average of firm-level 
demand єjt and the expected aggregate demand of households. Based on the 
signal, each firm has its employment and production to maximize expected 
profits. By applying the signal, the Phillips curve also faces fundamental 
changes, which affects the inflation, and subsequently the difference in the 
Phillips curve effect on the fluctuations of other endogenous variables, after 
applying shock to endogenous variables. This change is evident in 
idiosyncratic demand shock and noisy shock because, after a shock, the 
inflation initially decreased and then increased and goes back to the level of 
equilibrium. Also, applying sentiment in the model influenced the estimation 
of the parameters and caused the difference in the estimated parameters in 
sentiment state with the normal state estimated in other studies, as shown in 
Table 2. We also evaluated the impulse response functions by implementing 
various shocks, including idiosyncratic demand shocks and idiosyncratic 
noise shocks. The results show that with the occurrence of these two shocks, 
fluctuations in the level of macro variables do not differ in terms of the sign 
of the initial effect. Idiosyncratic demand and noise shocks impact on output, 
investment, employment, and consumption has a primary positive effect; it 
just has negative effects on inflation; they are different in the number of 
variations; so that in the case of idiosyncratic noise shock, the initial change 
after the shock is much higher. Then it returns to the equilibrium level for a 
short time. These shocks have led to an initial increase in output, which 
exacerbated demand for real money balance, but instead of rising in the price 
index and inflation, the level of inflation initially declined. Also, these shocks 
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will temporarily increase the level of investment, employment, and 
consumption. Adjustment of the effects of these shocks on output, investment, 
employment, and inflation is also short-term, but for consumption, this effect 
takes more time to return to its previous stable level. The volatility range of 
the consumption variable is also higher than other variables. 
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The most important tool for promoting the bank’s stability and health is the establishment 
of a standard corporate governance structure for managing the bank's business. 
Redesigning the relationships between bank management, shareholders and the rest of 
the bank’s stockholder, including the objectives, the risk and audit indices, and internal 
control of the bank, is recognized as the foundation of corporate governance. Good 
corporate governance in a bank increases productivity reduces financial risk and enhances 
systemic sustainability. Bad corporate governance increases the likelihood of a bank's 
bankruptcy and creates risks that are likely to contagion the entire banking network. In 
this paper, considering the importance of the corporate governance in the banking 
network, and issuing Central Bank circular in 2016, we will review corporate governance 
requirements, as well as quantify its effective indicators. To determine the corporate 
governance structure, we have introduced and quantified several important indicators 
about the board structure, internal control, and auditing of the banks. The period for the 
analysis of corporate governance in the banking network by indicators is 2011 to 2017. 
This information is extracted from financial statements or through the official website of 
the bank network. The results confirm that good corporate governance affects financial 
statement and precautionary ratios in banks. 
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1 Introduction 
Corporate governance is related to how the bank's business is managed, and it 
is referred to as organizational, managerial, and regulatory relationship, 
between bank management, shareholders, and other stakeholders. Corporate 
governance includes all the processes and structures that help financial 
institutions to manage and lead, for ensuring their soundness and health. 
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Hence, the implementation of good corporate governance’ standards in the 
banking network, given the bank base of the economy, can affect economic 
development. Good corporate governance in the banking network can create 
an environment that can increase bank efficiency, systemic stability in the 
financial sector, and reduce financial risk. Day-to-day activities base on 
determined risk profile and following internal circulars and regulations cause 
protected the depositors and other shareholders rights. Bad corporate 
governance increases the likelihood of bankruptcy and bank insolvency. The 
bankruptcy of a bank imposes a heavy cost for the economy, due to the 
ineffectiveness of the structure of the Deposit Guarantee Fund in the banking 
networks, bank failure contagion to other financial institutions and the 
financial markets. In this regard, and by emphasizing on the importance of 
improving the quality of corporate governance infrastructures in financial 
institutions, international organizations such as the Basel Committee have 
published important documents in recent years. Based on 2007 financial crisis 
and the disadvantages of current governance, such as lack of adequate board’s 
supervision and inefficient banks risks management, these issued documents 
upgraded in 2010 by “Principles for Improvement of Corporate Governance.” 

According to these documents, good corporate governance has three main 
pillars: 
 The short, medium and long -term goals of the bank should be determined. 
 Specified the tools needed to achieve these goals in the bank. 
 To monitoring and supervision in the framework of risk management, 

audit and internal control, the structure of software and hardware must be 
developed. 

In the long run, the bank tends to reduce capital costs and is willing to 
accept the lower risk, which may ultimately lead to accepting lower profits by 
shareholders. The main problem of implementing a good corporate 
governance in the Iranian banking network is the lack of a legal structure to 
follow the rights of minority shareholder of the bank, minimum accountability 
of majority shareholders, and absence of the appropriate incentives for the 
board of directors and managers to keep track the strategic goals of the bank. 
In line with the responsiveness of business admiration of the banks, the key 
elements of good corporate governance in the bank should include: 
 In good corporate governance, the participation of stockholders measured. 
 Determine the duties, decision-makers, and accountability for each risk 

profile of the bank. 
 Employing strong financial risk management (independent lines of 

business), adequate and sufficient internal control systems (including 
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Internal coherent auditing systems), and design practical process along 
with necessary dissuasive rules. 

 Ensuring compliance for internal guidelines and external ardencies and 
alignments of them with bank value. 

 Provide financial incentives for employers and managers base on existing 
strategies that accepted by the board includes promotions and 
punishments. 

 Transparency of internal information flow. 

Table 1 
Main Stakeholders and Responsibilities in Corporate Governance 
framework for Banks 

The main actors duties Importance 
policy level operational level 

Systemic 
Legal and 
Regulatory 
Authorities 

Stage explanation crucial Direct 

board of the Bank Supervisory Indirect 
(supervisory) 

indirect 

Organizational 
Shareholders Appointment of 

basic actors 
indirect indirect 

Board of Directors Policy setting, shock 
monitoring. Confirm 
the internal change. 

crucial Important 

CEO Implementing 
policies and 
strategies, managing 
daily operations 

crucial crucial 

Internal Audit / 
Internal Audit 
Commission 

Reviewing bank 
policies in corporate 
governance, risk 
management 
processes, and 
control systems 

Indirect (matching) crucial 

External 
independent 
auditors 

Statement 
announcement and 
Evaluate them 

Indirect (evaluation) Very important 

Foreign / Public 
stakeholders 

Responsibly Direct indirect 

Source: Research Findings. 
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One of the most important parts of supervisory structures as the third pillar 
of good corporate governance in banks is to create a regular and accountable 
structure for risk managing in bans. In this regard, Table (1) summarizes the 
responsibilities of key actors involved in bank governance and risk 
management. 

In May 2012, the Central Bank of Iran issued an ordinance "Corporate 
Governance Requirements for private financial Institutions" state the 
infrastructure for establishing good corporate governance in banking networks 
system. In this regard, the functioning of the internal control system, the board 
of directors and chief risk officer, and the coordination between these 
departments of the bank is identified. This ordinance similar to Tehran Stock 
Exchange circular does not point out to some important issues such as risk and 
compliance. The second part of the article will be discussed in more detail on 
the underlying rules of the Central bank ordinance. Therefore, in the following 
section of this paper, the latest international issues discussed in the principles 
of a good governance process in banks is explained. Then, the roles and 
responsibilities of the main players for the corporate governance process of a 
bank are reviewed. Therefore, in the first section, we have reviewed the 
theoretical and experimental literature in this area. In the second part, we 
propose solutions to deploy good governance in the banking network. In the 
third section, we introduce the methodology for quantitative evaluation of 
corporate governance which of directly involved in good corporate 
governance and risk management. In the fourth and fifth sections, 
respectively, we describe choosing important elements to determine the 
criteria of good corporate governance and policy recommendations selection 
to develop effective corporate governance in the Iranian banking networks. 

2 Theoretical and Empirical Literature of the Subject 
A quantitative assessment of corporate governance in the last decade and has 
been explicitly addressed in large firms in developed countries. For example, 
we can point out to benchmarks that introduced by Standard & Poor's(s&p). 
This company provides corporate governance ratings by using two different 
approaches. S&P employs 98 items to disclosure and transparency (T & D) 
studies, and its corporate governance rating (CGS) is based on 80 to 100 
factors. Transparency and Disclosure Studies to rank corporate governance 
qualification of the institution have used as a combination of features. In this 
way, if there is the desired attribute, they assigned one to those variables and 
otherwise zero, and then these numbers are summed together. According to 
the Standard & Poor's Institute, the method used in transparency and 
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disclosure studies can be used for corporate governance comparison. The 
institution explains that "the corporate governance ranking cause deeper 
analysis with more detailed about the corporate governance task of 
companies." In Transparency and Disclosure Studies, Standard & Poor's 
analysts carefully review annual reports and use a checklist include 98 items 
and feature information. This information divide into three categories: 
ownership structure and investor relations, financial disclosure, and 
transparency about board structure and management processes. Deminor is 
another scoring company that created the "ranking of governance" system. 
This institution rate about 249 to 269 companies, which includes the top 300 
European companies for time interval 2000-2001. This rating agency operates 
based on about 300 different criteria, which can set up these criteria in four 
major categories: (a) the rights and obligations of shareholders; (b) the domain 
of acquisition activities by the competitor; (c) disclosure of corporate 
governance; (d) Board structure and performance. Many of the studies are 
based on the governance indexes created by these institutions. Cremers and 
Nair, (2005) develop corporate governance indicators that used Credit 
Lyonnais Securities Asia information form 25 emerging economies. The 
mentioned research has a questionnaire that includes 57 binary questions, and 
the questions categorize into seven categories: discipline, transparency, 
independence, accountability, responsibility, justice, and social knowledge. 
Each category takes a weight of 0.15, except the last category weighting 0.10. 
Durnev and Kim (2005) and Patel and others (2002) prepare their report by 
disclosure and transparency index, which was calculated by S & P. 

Durnev and Kim considered Credit Lyonnais Securities Asia indicators 
subjective, but the S & P index considered objective. Brown and Caylor 
(2006) created a corporate governance rating for US firms from Institutional 
Shareholder Services database. Bauer and others (2004) used the Deminor 
rating. Black and others (2006) used a subset of 38 objective questions from 
the Korean stock market studies and eliminated all subjective questions. They 
categorized the indices into four categories, by a weight of 0.25. These 
categories are shareholders' rights, the board of directors, independent 
managers, and financial disclosure and transparency. Normally the parameters 
of corporate governance rating agencies included small variable about 
business outcomes (i.e., profitability and stock values); because these 
parameters are not well measured or have a low relation with business results. 
Alternatively, some researchers prefer to develop their parameters. 

Barontini and Siciliano (2003) have defined several virtual variables that 
represent the takeover risk and depend on the following factors: the existence 
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of majority shareholder, the voting rights of foreign shareholders, and the 
existence of preferred shareholders. Campos et al. (2002) developed the 
corporate governance rating system as a benchmark for corporate governance 
quality by using corporate governance principles in OECD countries. This 
corporate governance rating is a combination of 15 factors categorized into 
three groups. These groups are as follows: ownership and shareholder 
protection (transparency of ownership, one share / one vote, acquisition 
defenses, and board announcements), board of directors (Size of board of 
directors, dependent and independent members, policy and guidelines of 
committees) and transparency and disclosure i.e. (transparency, accounting 
standards, and independent audits, on-time disclosure). Gompers and et al. 
(2003) calculated the new corporate governance index for 1,500 US 
companies, which includes shareholders’ guidelines to prevent acquisition by 
opponents. These are interpreted by the Investor Accountability Research 
Center and objectively measurable. The Governance Index (GI) made as 
follows: For each firm, Gompers and et al. (2003) assigned one to variables 
that restrict shareholder rights (this means increased management power). 

In summary, the Governance Index is a simple sum of these variables. 
Gompers and et al. (2003) also calculates the index for the subcategory of the 
guideline. Although this index cannot accurately reflect the relative impact of 
different guidelines, this indicator has the advantage in transparency for 
replication. This index does not require any judgment for efficacy or impact 
of the guidelines; Gompers and et al. (2003) only calculates the effect on the 
balance of power. The study of Gompers and et al. (2003) attracted much 
attention from the media, academic institutions, and investors, and academic 
researchers used the governance index for their studies. 

For example, Cremers and Nair (2005) examined how the interaction 
between the governance index and institutional ownership affects stock return 
rates. Klock and et al. (2005) and Chava and et al. (2004) researched how the 
governance index affects the debt cost of corporate. Fahlenbrach (2003) 
analyzed how the governance index affects the CEO's salaries and 
compensation. Chi and Lee (2005) showed that decreasing the governance 
index (that is the concentration of vote in some shareholders) could limit the 
free cash flow of firms. (Jensen 1986). Bebchuk et al. (2004) use a subset of 
the six guidelines from 24 guidelines used by Gompers and et al. (2003) as the 
"index of entry." Gillan and et al. (2003) build their governance index, which 
has overlap with some components of Gompers and et al. 

To sum up, the quality of corporate governance is subjective and can be 
challenging. Governance-Rating studies are based on the assessment of 
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standards from the past administration and rely on historical data. Standards 
and index weights are different between studies. Therefore, the selection of a 
set of governance standards leads to create of subjective elements for the study 
of the ranking of governance. Also, researchers can give different weights for 
these ranking standards, which leads to more hypothetical. Besides, since the 
standards are assessed base on specific regulations in each market, it may 
change over time, then it is difficult to achieve robust results. Finally, it is 
worth noting that governance-rating surveys are developed based on the best 
practices or effective governance. We present some of these variables in the 
next section. 

3 Components of Strong Corporate Governance 
Policymakers in some countries, as well as institutions such as the 
Organization for Economic Co-operation and Development (OECD), the 
Bank of International Settlement, the International Monetary Fund, and the 
World Bank, pay more attention to corporate governance than before. These 
attentions are due to several reasons: (1) The growth of institutional 
investment organizations, including pension funds, insurance companies, 
mutual funds, and high-leveraged institutions, especially in large industrial 
economies. (2) The serious failure of the simultaneous supervision and control 
of public corporations in English countries, especially the United Kingdom 
and the United States, causing non-optimal development of economic and 
social inequality. (3) The shift from the traditional corporate governance base 
on the shareholder value, which includes a wider range of stakeholders. (4) 
The impact of the increasing financial markets globalization and the global 
tendency for deregulation of the financial sector. 

The Banking Supervisory Committee (Basel Committee) issued an 
important guideline to assist banking supervisors in promoting the adoption 
of corporate governance in 1999. This guide extracted from principles of 
corporate governance that were published by the OECD to assist members in 
evaluating and improving the corporate governance framework. More details 
of the OECD Corporate Governance Principles are available in the 
publications. 

The mentioned documents about corporate governance have attracted the 
attention of international organization by happening bankruptcies or some 
credit institution insolvency. Subsequently, an improved document of 
corporate governance principles is published in the OECD countries in 2004, 
and the Basel Committee updated its corporate governance principles for 
banking organizations in 2006. The principles of corporate governance are not 
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identified as an additional requirement for capital adequacy regulation (Basel 
II). These principles are applicable regardless of whether a bank wants to 
adopt a Basel Framework. In February documents 2006, the principles are 
explicitly stated: 

Principle 1: Board members should deserve their position, have a good 
understanding of their role in corporate governance, and be able to judge the 
administration of the bank effectively. 

Principle 2: The Board of Directors shall approve and monitor the strategic 
objectives of the Bank and the organizational values. 

Principle 3: The board of directors should set out clear lines of 
responsibility and accountability throughout the organization. 

Principle 4: The Board of Directors shall ensure from consistent oversight 
on chief managers of banks align with bank policies and strategies. 

Principle 5: The board members and senior managers must use the 
recommendation of internal auditors, independent auditors, and internal 
controllers effectively. 

Principle 6: The board should ensure that compensation policies are 
consistent with the corporate culture, long-term goals, strategy of the bank. 

Principle 7: The bank must be managed transparently. 
Principle 8: The CEO must understand the bank is operating structure; 

including where the bank operates in the jurisdiction area, which impedes 
transparency (know your structure). 

The philosophy behind the Basel Committee's principles is that appropriate 
governance can be achieved independently from the type of bank 
organization. Four important forms of supervision must exist in the 
organizational structure of each bank to ensure the appropriate controls; (1) 
Supervision by the board of directors or supervisory board; (2) Supervision by 
those do not involve in the routine operations of banks. (3) Establish direct 
supervision line for different business lines. (4) Risk management, 
compliance, and independent auditing functions. Implementation of the 
governing principles of the Basel Committee should be proportional with the 
size, complexity, structure, economic importance, and risk profile of the bank 
and the stockholders. The application of corporate governance standards in 
each jurisdiction area depends on the relevant laws, regulations, guidelines, 
and regulatory expectations. 

Also, parallel with these international efforts, corporate governance 
attracts the attention, both in public policy and as a response to the negative 
developments in the corporate sector and financial markets. Because of the 
reason, some crisis in these sectors results from inadequate corporate 
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governance. For example, the COSO1 Guidelines include an internal control 
framework and a risk management framework to reduce the risk of asset loss, 
ensure the validity of financial statements and legal compliance, and promote 
productivity. Important components for establishing strong corporate 
governance in our banking network following the issue of the chapter in the 
CBI’s Guidelines about corporate governance Requirements discuss below. 

3.1 Independent Managers 
In line with Chapters 3 and 4 of the Central Bank's Guidelines on the 
Characteristics, Structure, and Functioning of the Bank's Board of Directors, 
the focus is on the expertise and background of the Board of Directors as well 
as their duties by considering the complexity of the Bank. Board independence 
derives from the intermediary theory emphasized in studies (Fama and Jensen 
1983). Indeed, based on long discussion independent of managers argued in 
the financial management literature, that the board members with the majority 
of independent directors have a greater influence on management oversight. 
(Baysinger and Butler (1985); Rosenstein and Wyatt (1990); Byrd and 
Hickman (1992); Morck and Nakamura (1994), Kaplan and Minton (1994), 
Bhagat and Black Weisbach, (2002)). Besides, the independent bored can 
easily fire up the weak CEO base on his/her performance. (Borokhovich, 
Parrino and Trapani (1996), Huson, (2001)). Most independent board 
members help when company performance deteriorates, seek a strong 
candidate for CEO seat from outside the company and do not support unduly 
(Borokhovich, Parrino, R., and Trapani (1996), Huson, M. (2001), Ajinkya, 
et. al, 1999; Baumol, 1995) 

3.2 Independence of Corporate Governance Committees 
According to Chapter Six of the Central Bank's Circular on the existence of 
important supervisory committees of the board of directors, similarly 
specialized committees should be established, and the number of its members 
should be consistent with the bank's organizational structure, number of board 
members, and the number of the bank's business lines. In this respect, 
independency is an important factor for effective oversight of committee 
members (Klein (1998)), John and Senbet (1998), Be’Dard et. al., 2004) have 
reported empirical evidence that the presence of control and monitoring 
committees such as (audit committee, compensation and salary committee) 
has a positive effect on the supervision. However, the presence of internal 

                                                                                                                              
1 Committee of Sponsoring Organizations of the Tread way Commission 
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members in the compensation committees increases the probability of a bias 
decision in favor of the CEO (Newman, and Mozes (1999)). Also, when the 
CEO is on the incentive committee, or there is no incentive committee at all, 
the firm appoints fewer independent directors and appoints more managers 
with lack of transparency inside the organization and conflicts of interest 
(Shivdasani, A., and Yermack (1999)). Klein (2002) found that the 
Independent Audit Committee probably reduced the revenue of managements 
and thus increased transparency. Finally, when the CEO is on the incentive 
committee, it is less likely that the majority of the audit committee will be 
independent. (Klein, (2002)). 

3.3 Number of Board Members 
Same as the independence of the Board of Directors, this section also complies 
with Chapter Six of the Central Bank Directive, which is very important to 
consider, so the number of board members has a significant impact on the 
quality of corporate governance. Some studies support the idea that the high 
numbers of board members are ineffective. Hermalin and Weisbach (2003) 
believe that the size of the board is an indicator of the board activity and 
explain why the small size of the board is better than a large number of 
members and avoids free riding and oversight problems. For example, 
Yermack (1996) and Eisenberg et al. (1998) found a negative relationship 
between the number of board members and firm value, which is indicating 
that the smaller board is more efficient because they have fewer problems in 
coordination and communication. 

3.4 Separate the Role of Chairman / CEO 
As discussed in Chapter six of the Central Bank's ordinance, there are conflicts 
of interest between the Board of Directors and the CEO of the bank. The Board 
of Directors of a bank should develop and implement the necessary policies 
and strategies to minimize the conflict of interest, In this regard, the answer of 
this question of whether the role of the CEO and the CEO should be separate 
or not is critical and may include different answers. 

One of the most important problems in our banking network is the lack of 
internal prudential guidelines to monitor and control trade/lend with/to 
stockholders and subsidiaries. In this regard, disclosure of the information is 
critical to reducing this conflict of interest. Then the advantages and 
disadvantages of separating the position of chairman and CEO have been 
extensively investigated. Jensen's study (1993) point out the separation of the 
role of chairman and CEO has significant benefits to shareholders. Similarly, 
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the large firms that separated these two roles have higher book value 
coefficients than the firms that did not split them. (Yarmak (1996)) and also 
have a higher ROA ratio and cost-efficiency ratio. (Pi, L., and Timme (1993)). 
Another dimension in three lines of defense in the standard corporate 
governance is to reduce the risk of an internal coalition between chief 
managers by using independent auditors and outside specialists of the bank. 
The use of independent auditors is one of the most critical areas for improving 
corporate governance in banks and financial institutions. The primary purpose 
of auditing is to enable the auditor to comment on whether the bank's financial 
statement reflects the financial position and bank performance in a specific 
period. An independent auditor report usually addressed to shareholders, but 
many other counterparties, such as supervisors, financial officers, depositors, 
and investors, use it. The traditional approach to independent auditing, 
following the international auditing standards requirements, generally 
involves reviewing internal control systems. This evaluation is made to 
determine the limitation of the actual test, which provides an analytical 
summary or trend analysis. In addition to an auditing income statement, some 
of on the balance sheet items are also audited separately, for example, 
properties, money, and investment. Independent auditors have traditionally 
been looking for fraud, cheating, and mismanagement of the lending function. 
Auditing has generally lacked detailed capital value analysis of debtors, as 
traditionally supervisors have this function. The risk-based approach to 
financial regulation also requires a reassessment of the independent auditing. 
Independent auditors play a specific role as an essential component of risk 
management cooperation. If market discipline is used to promote the stability 
of the banking system, first of all, we must provide information and capacity 
for managers to respond to the bank's performance and bank healthy check. 

Independent auditors play a key role to improve the market's ability to 
determine banks business plan. We expect independent auditors do: 
 Assessing the inherent risks of the audited banks 
 Analyzing and evolution the information provided to them to ensure the 

information is rational. 
 Understand the essence of transactions and structures financial 

engineering used by the client bank. 
 Reviewing management compliance with board procedures and policies. 
 Reviewing information provided to the board of directors, shareholders, 

and regulators. 
 Review legal requirements compliance. 
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 Report to the Board of Directors, shareholders, and regulators by 
providing them with reliable information. 

The philosophy and approach to independent auditing are critical to the 
failure or success of a risk management strategy. Of course, the duties of the 
independent auditor is to protect the consumer. It is therefore important that 
the profession transforms from a balance sheet audit to an assessment of the 
inherent risks in the financial services industry. When all auditors of financial 
institutions adopt this approach is, the risk management process will 
significantly improve, and all stockholders’ of banks will benefit. The role of 
the accounting and auditing profession has become important as part of the 
bank's oversight process. In many countries, especially that lack of regulatory 
oversight, supervisors can avoid duplication of work done by independent 
auditors for client banks. In these circumstances, the law provides for a 
broader license for auditors, but it is important to establish at least a proper 
cooperation mechanism. 

4 Corporate Governance Quantification in Banks 
The most important issue in measuring corporate governance is defining 
measurable criteria for evaluation. In this section, based on the theoretical and 
empirical literature, we first introduce general criteria and indicators in this 
scope; finally, we quantify these criteria for assessing corporate governance. 
The point to note in this section is that according to the introduced criteria for 
the existence of strong corporate governance in banks, we extract the 
indicators from the existing survey in this area. These indexes are extracted 
for most banks in the Iranian banking network. The banks are included: 
Eghtesad Novin Bank, Ansar, Tourism Bank, Middle East, Tejarat, Saderat, 
Mellat, Refah, Sepah, Meli, Post Bank, Qarzolhasaneh, Resalat, Sanat VA 
Madan, Keshavarzi, Maskan, Tose Saderat, and Tosee Taavon. We obtain 
information for quantitative indicators of corporate governance from banks' 
financial statements or through their official websites. In cases where there is 
no information on the indicators for the banks, we have an interview with the 
relevant departments and their internal control, audit committee, and ask about 
the status of the index. 

Board Meeting: bored members need to increase the number of meetings 
to have a better monitor and control. In this case, the performance evidence of 
the board must be considered at the expense and benefits of the meetings. 
(Cotter, et al. 1997).For example, if the number of meetings is increased, 
financial and organizational performance improvement of the bank should be 
evident. (Vafeas) 
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Financial Information about Audit Committee: the duties of Audit 
committee members is internal control and financial reporting. Therefore, they 
must have the adequate financial information and sufficient knowledge about 
banking, finance, branches, and bank organization. (Bedard and et al.) 

Auditors' Reputation: Auditor selection, including Big four international 
auditing institutions, contributes to greater transparency. For example, 
Michaely and Shaw (1995) showed that known auditors are less risk and 
perform better in the long run. 

Audit Committee Meetings: The audit committee needs to increase the 
number of meetings to control better its performance, especially banks that 
want to avoid punishing supervisors. (McMullen and Raghunandan). In this 
paper, we examine some of the strong corporate governance characteristics 
similar to Larcker and et al. (2004), given the restriction of data availability 
for some banks in our banking network. 

5 Select Corporate Governance Indicators and Set a 
Benchmark 
This section defines the qualitative criteria of corporate governance. For this 
purpose, similar to Gillan and et al. (2003), we focus on four elements. 
Members of the Board of Directors, Compensation Committee, Appointment 
Committee, and Audit Committee. Besides, we use Banks' financial 
statements published annually by the Iran Banking Institute for the period 
2011-95 to construct bank-specific variables. These variables are classified 
into precautionary ratios groups such as leverage, non-performing loan ratios, 
the asset size of bank and profitability status. Remember that implementing a 
good corporate governance mechanism creates a plan for rational goals of 
profitability and avoids high volatility in risk-taking and profitability. 

Therefore, it would be reasonable to trace the effect of good corporate 
governance structures on two important precautionary ratios, such as leverage 
and non-performing loan ratios. We collect data to build corporate governance 
indicators based on the information published on the website of banks and 
interview with some of their expertise. We utilize the percentile ranking 
method to combine the sub-criteria and construct the four indicators 
mentioned above. As stated in the previous section, To build the benchmark 
of the board of directors, corporate governance will be improved if the board 
included a smaller number of members, the greater the number of meetings 
and the board of directors separated from the executive. Two criteria are 
combined to build the Board of Director's committee: the Compensation 
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Committee and the Assignment Committee criteria. The greater the number 
of meetings, the better the quality of corporate governance. 

Also, as these committees are independent of the operational managers, 
they can help improve the quality of the bank's performance. We combine 
Audit criteria with setting up internal control and audit system. It is assumed 
that the corporate governance structure is appropriate if the number of 
meetings of the Audit and Internal Control Committee is high. Corporate 
governance has better quality if the number of auditors is higher, and financial 
information knowledge is more. Therefore, the Internal Audit and Control 
Committee criteria consist of four criteria: audit committee existence, number 
of meetings, members with financial expertise, committee size, and number 
of auditors greater than four. To construct the overall corporate governance 
index, the average rating of these three corporate governance criteria, i.e., the 
board criterion, is the Board of Directors committee criteria and the Audit 
criteria are considered. 

Table (2) presents the financial variables and indicators of effective 
corporate governance, which used. The model estimated in this section is a 
pooled regression model; it can be transformed into a simple regression model 
in the form of Equation (1). In this equation, the variable  
𝑦௜௞,௧ is the amount of bank financial ratios presented in this Table. Likewise, 
variables 𝑥௜௞,௧ are the values of corporate governance indicators in the banks, 
the index (k, I, t) of these variables for bank i at time t and group K is shown 
in the following table. In the table (2), the variable Y represents the dependent 
variables in the estimated models, and we represent the set of independent 
variables by the X variables. 

𝑦௜௧ ൌ  𝛼+𝛽ଵ𝑥ଵ௜௧ + …+ 𝛽௞𝑥௞௜௧+𝑢௜௧ (1) 

To calculate the effect of corporate governance variables on financial 
statements of banks variables, we first used the F test for the panel data model. 
The independent variables are Corporate Governance Index, Board Index, 
Compensation and assignment Committee Index, Control, and Audit Index. 
We estimate four models for this purpose. We use the Hausman and Limmer 
statistics to select the estimation method. The results of the tests indicate that 
the model should be estimated by the pooled data method. 
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Table 2 
Financial statement ratios and corporate governance indicators 

 Criteria definition Vars’ name  

F
in

an
cial statem

ents 
vars 

Capital adequacy ratio 
(precautionary ratios) 

Equity to asset ratio Y 

B
anking(dependent 

variables) 

precautionary ratio NPL ratio Y 
Bank size Log of asset size Y 
growth Profit growth Y 

Intangible asset 
Development cost 
to the total asset 
(training cost) 

Y 

B
oard

 of d
irector 

in
d

icator 

Size of board 
Number of board 
members 

X21 

C
orporate governance (independent variables) 

Bored meeting Number of meeting X22 

A dummy variable 
(separation board 
members from 
operational managers) 

Variables give one 
if there are no 
operational 
members in the 
board 

X23 

C
om

p
en

sation
 an

d
 

assign
m

en
t com

m
ittee 

Compensation 
committee Existence 

Take one if 
committee exist 

X31 

Compensation 
committee meeting 

Number of meeting X32 

Assignment 
committee meeting 

Number of meeting X33 

Assignment 
committee Existence 

Take one if 
committee exist 

X34 

C
on

trol an
d

 au
d

itin
g 

criteria 

audit committee 
Existence 

Take one if 
committee exist 

X41 

Number of audit 
committee members 

Number of auditors X42 

Number of auditors if 
more than four 
committee members 

Take one if Number 
of auditors is more 
than four 

X43 

Financial knowledge 
of members 

Take one if at least 
an auditor is a 
specialist in finance 

X44 

Source: Research Findings. 
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Table 3 
Statistic Test 

Equity to 
asset 

Development 
cost to the total 
asset (training 
cost) 

Log of 
asset 

Profit 
Growth rate 

NPL Ratio variables 

1.51 
(0.82) 

1.77 
(0.77) 

0.14 
(0.99) 

3.09 
(0.54) 

2.68 
(0.69) 

Hausman 
stat* 

0.59 
(0.94) 

0.95 
(0.53) 

0.64 
(0.90) 

1.29 
(0.17) 

1.08 
(0.61) 

Limmer stat 

 *Numbers in parentheses are probability values. Source: Research Findings. 

We show the results of the regression estimation in Table (4). The numbers 
in parentheses represent t-statistics. As we see, the overall corporate 
governance index has a significant effect on the prudential ratios of banks that 
fundamentally track and implement good governance structures; improving 
the quality of corporate governance in a bank by affecting the risk-taking and 
ultimately the bank's profits reduces its equity ratio. 

In other words, the channel of corporate governance effects are via 
precautionary ratios and reducing the bank's profitability and ultimately, 
equity level. In the case of another precautionary ratio, that is, the effect of 
corporate governance structures on the value of NPL, the results are very 
important. Good corporate governance significantly reduces the amount of 
NPL in the banking network. Significance of this variable is also important 
for other indicators of corporate governance such as board index and internal 
control and auditing. The results are consistent with the other empirical studies 
and indicate that the criterion of corporate governance currently is not 
sufficient to promote profitability in the banking network. The relationship 
between the logarithmic of total asset size and corporate governance structure 
is positive and significant. Operationalizing good corporate governance can 
have a positive effect on the size of the bank and increase the optimal size of 
the bank. The effect of corporate governance mechanisms on the growth of 
profitability is not significant. 
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Table 4 
Results of regression estimation 

Independent variables 

Variable type 

 

Corporate 
governance 
indicator* 

Board of 
directors 
indicator* 

Compensation 
and assignment 
indicator* 

Control and 
auditing 
criterion* 

-0.38 
(-1.79) 

-4.26 
(-1.02) 

-0.21 
(-1.98) 

0.88 
(2.32) 

Equity to total 
asset* 

D
ependent variables 

-0.74 
(-1.98) 

-1.65 
(-1.7) 

-0.6 
(-2.12) 

-1.98 
(-3.18) 

NPL 

-0.31 
(-0.37) 

-0.94 
(-2.07) 

-0.5 
(-1.16) 

0.28 
(0.68) 

Development 
cost to total 
asset (training 
cost) 

0.95 
(6.21) 

0.19 
(5.42) 

0.85 
(8.02) 

0.84 
(4.23) 

Log of asset 

3.12 
(1.27) 

-3.9 
(-3.11) 

1.85 
(1.32) 

1.58 
(0.64) 

Profit Growth 
rate 

0.53 0.48 0.58 0.43 Adjusted R2  
*The numbers in parentheses are t statistics. Source: Researchers estimation. 

6 Conclusions and Policy recommendations 
The critical CBI’s ordinance issued on the requirements of corporate 
governance in private banks in 2016 is enforcing banks to initiate changes in 
their structures and internal controls. Banks must build a structure for 
upgrading operational corporate governance in the whole organization, 
including branches and other departments. This guideline by addressing to 
some of the important issues such as risk management structure, internal 
controls, and compensation systems as well as Sharia compliance to other 
guidelines published Tehran Stock Exchange is more optimized and 
operational for banking network. 

In this regard, in this paper, considering the importance of corporate 
governance requirements in the Iranian banking network, we try quantifying 
some indicators for corporate governance framework in Iranian banking 
network; and we illustrate a comprehensive model for quantifying the effect 
of financial statements ratios on corporate governance indicators of banks. 
The results of the pool regression model for thirty banks, including national 
and private banks, show that good corporate governance in addition to cover 
implicitly systemic risk it improves the financial health of each bank 
individually. 
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We attempt to demonstrate the effect of good corporate governance by 
aggregating corporate governance criteria such as the existence of audit 
committee and other committees, for example, the compensation and 
assignment Committee. The results show that the effect of corporate 
governance mechanisms on prudential ratios, such as leverage ratios and NPL 
ratios is significant and important. In other words, having a strong corporate 
governance structure and upgrading it in the given period has reduced the 
amount of non-performing loans in the banking networks. The coefficient of 
the corporate governance index and its effect on the size of bank assets and 
the ratio of non-performing loan respectively are higher than the other 
variables. 

Another important point of the results is that although the calculated 
indexes of corporate governance do not have a significant impact on the 
profitability of banks, these mechanisms, i.e. good corporate governance is 
important for prudential ratios. These results confirm that stakeholders in the 
banking network should assess their expectations of internal auditors based on 
dependent auditor performance. Besides, stakeholders ensure that the follow-
up identified points and opinion by independent auditors in their report to 
make positive changes in equity. Perhaps the most important policy tool to 
implement good corporate governance is to design an effective framework and 
a better methodology such as the COSO framework, which can increase 
qualification of the internal audit process. However, the banks can satisfy 
some supervisory requirements by implementing new international standards 
in this area. 
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The present paper analyzes the existence of a long-run relationship between the trade 
balance and exchange rate of Iran and South Korea by a new approach. It proposes an 
asymmetric co-integrating NARDL model by two positive and negative partial sum 
decompositions which can use mixed I (0) and I (1) variables by bounds testing approach. 
The proposed tests are based on calculated F –statistics and Error Correction Model 
(ECM) used to test the importance of the lagged levels of variables in an equilibrium 
correction model. Non-Linear ARDL approach has employed to study the reaction of the 
trade balance to currency devaluation.  The bounds test of the NARDL model implies the 
presence of cointegration among the variables. Our empirical findings demonstrate that 
currency devaluation has asymmetric effects on the trade balance of Iran and South Korea 
by non-linear modeling. Furthermore, the J-curve phenomenon is not supported in this 
case. 
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1 Introduction 
Progress in econometric methodology has caused economists to review 
existing theories. For the first time, Magee (1973) defined that the reaction of 
the trade balance to currency devaluation or depreciation is like “J” letter. In 
other words, currency depreciation affects the trade balance over time because 
of adjustment lags. These lags are recognition lag, production lag, delivery 
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lag, etc. He demonstrated that when currency devaluation occurred, the trade 
balance will deteriorate until the lags come off. After some years, Rose and 
Yellen (1989) tested this phenomenon within new techniques. They applied 
cointegration and error-correction modeling. In their research, the bilateral 
trade relationship has analyzed instead of aggregate one for the U.S. trade 
flows by its trading partners. While the J curve was not supported again.  

Many researchers and economists have studied this phenomenon in the 
world by different approaches. Some of them support the existence of J-curve, 
and the other ones reject it. But they couldn’t achieve operational results.  

Bahmani-Oskooee and Ratha (2004); Bahmani-Oskooee and Hegerty 
(2010) provided a general summary of the studies have done in this field. 
These two review articles reveal that every country has its literature and our 
country of concern, Iran, must be no exception.  

Recently, Bahmani-Oskooee and Fariditavana (2015) have argued about 
the utilization of bilateral data by application of a non-linear approach. They 
use a non-linear approach to ascertain whether short-run and long-run effects 
are symmetric or asymmetric. The results of their research show that using 
non-linear approaches have more reliable results.  

Thus, following Shin et al. (2013) 𝑁𝐴𝑅𝐷𝐿 model is also employed. This 
model utilizes both positive and negative partial sum decompositions, 
allowing for the detection of asymmetric effects both in the long- and the 
short-run (Katrakilidis and Trachanas, 2012). According to Granger and Yoon 
(2002), two time series have hidden cointegration if their positive and negative 
components are cointegrated with each other. Nusair (2016) indicates that the 
𝑁𝐴𝑅𝐷𝐿 model has greater flexibility as it yields valid results regardless of 
whether the variables are 𝐼ሺ0ሻ, 𝐼ሺ1ሻ or both of them. 

In this paper, we attempt to examine whether the J curve phenomenon is 
supported in trading relation between Iran and South Korea, or not. 
Furthermore, the asymmetric effect of exchange rate on the trade balance is 
tested by using NARDL model. It means that the effects of positive and 
negative fluctuations are reviewed.  

The remainder of this paper is organized as follows: In section 2, the 
employed methodology will be described, linear, and non-linear. After that, in 
section 3, the main feature of the database includes trade balance, real 
exchange rate, Iran and South Korea’ income are discussed. And then the 
empirical result will be reported. The last section presents the conclusions and 
policy recommendation.  
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2 Econometric Methodology 

2.1 Linear and Non-Linear Modeling 
In this part, we introduce the autoregressive distributed lag (𝐴𝑅𝐷𝐿) and 
bounds test approach followed by Pesaran et al. (2001). By this way, it is 
possible to examine the existence of short-run and long-run relationship 
between dependent and explanatory variables. In this way the vector 
autoregressive (𝑉𝐴𝑅) of order 𝑝 is: 

𝑍௧ ൌ 𝜇 ൅ ∑ 𝛽௜𝑍௧ି௜
௣
௜ୀଵ  (1) 

Which  𝑍௧ includes the vector 𝑦௧ and 𝑥௧, which 𝑦௧ is the dependent variable 
and  𝑥௧ is the vector of explanatory variables. In this study, the dependent 
variable is Iran’s trade balance, and the explanatory variables include Iran’s 
𝐺𝐷𝑃, South Korea’s 𝐺𝐷𝑃 and real exchange rate. 𝜇 is the constant term 
related to both y and x variables (μ ൌ ൣ𝜇௬. 𝜇௫൧ሻ, 𝛽௜ is the vector autoregressive 
of lagged parameters and t show the time trend of each variable. 

One of the benefits of this model as mentioned is the regressors can be 
𝐼 ሺ0ሻ, 𝐼 ሺ1ሻ or both of them by developing the vector error correction model 
(𝑉𝐸𝐶𝑀) we can write:  

∆𝑍௧ ൌ 𝜇 ൅ 𝛼𝑡 ൅ 𝜆𝑍௧ିଵ ൅ ∑ 𝛾௜∆𝑦௧ି௜ ൅ ∑ 𝛾௜∆𝑥௧ି௜
௣ିଵ
௜ୀ଴

௣ିଵ
௜ୀଵ ൅ 𝜀௧ (2) 

In error correction models, ∆ means the first difference operator and 𝜆 
Shows the long-run multipliers that are distributed: 

𝜆 ൌ ൤
𝜆௬௬ 𝜆௬௫

𝜆௫௬ 𝜆௫௫
൨ (3) 

The Vector autoregressive model (𝑉𝐸𝐶𝑀) for testing the cointegration of 
y and the regressors, is applicable. 

 
Following the literature we decompose the movement of the LnREX 

variable into 𝐿𝑁𝑅𝐸𝑋௧
ା and 𝐿𝑁𝑅𝐸𝑋௧

ି which are the partial sum process of 

positive and negative changes in 𝐿𝑛𝑅𝐸𝑋:  

POS ൌ LNREX୲
ା ൌ ෍ ∆LNREX୨

ା ൌ ෍ max ሺ∆LNREX୨. 0ሻ

୲

୨ୀଵ

୲

୨ୀଵ
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NEG ൌ LNREX୲
ି ൌ ෍ ∆LNREX୨

ି ൌ ෍ min ሺ∆LNREX୨. 0ሻ

୲

୨ୀଵ

୲

୨ୀଵ

 

 Following Pesaran et al. (2001), the error correction model is: 

∆Ln TB୧.୲ ൌ α ൅ ∑ β୩∆ LnTB୧.୲ି୩
୬
୩ୀଵ ൅ ∑ γ୩∆ Ln Y୩

୍ୖ ൅୬
୩ୀ଴

 ∑ δ୩
୬
୩ୀ଴  ∆Ln Y୲ି୩

ୗ୏ ൅ ∑ σ୩
୬
୩ୀ଴ ∆LnREX୧.୲ି୩ ൅ μଵLnTB୧.୲ିଵ ൅ μଶLnY୲ିଵ

୍ୖ ൅
μଷLnY୲ିଵ

ୗ୏ ൅  μସLnREX୧.୲ିଵ ൅ ω୲ (4) 

In this model all of the variables are presented in natural logarithm form, 
∆ is the first-difference operator and 𝜔௧ is a disturbance term. This equation 
is 𝐴𝑅𝐷𝐿 model, which expresses that trade balance tends to be influenced and 
explained by its past values. Therefore, it includes the effects of previous 
shocks.  

By using the non-linear approach of Shin et al. (2013), this phenomenon 
would be supported like asymmetric effects of exchange rate changes on the 
trade balance.  

Separating currency appreciations from depreciation and using non- linear 
models in recent literature have improved discovering the significant link 
between the trade balance as the dependent and the exchange rate as the 
exogenous variable. 

Bahmani-Oskooe et al. (2014) and Bahmani-Oskoee and Fariditavana 
(2015) have argued that the disapproval of J-curve in previous studies may be 
due to the asymmetric effects of the exchange rate. So they adjusted the model 
proposed by Shin et al. (2013) to consider asymmetric effects of exchange rate 
changes. In this way, the effects of depreciation and appreciation on the trade 
balance tested separately.  

Now in equation (5) asymmetric adjustment of the exchange rate has 
introduced by decomposing the changes in the exchange rate. We determine 
the partial sum of positive changes by 𝑃𝑂𝑆 and partial sum of negative ones 
by 𝑁𝐸𝐺. 

∆𝐿𝑛 𝑇𝐵௜.௧ ൌ  𝛼 ൅  ∑ 𝛽௞
௡భ
௞ୀଵ ∆𝐿𝑛 𝑇𝐵௜.௧ି௞ ൅ ∑ 𝛾௞

௡మ
௞ୀ଴ ∆𝐿𝑛 𝑌௧ି௞

ூோ ൅
∑ 𝛿௞

௡య
௞ୀ଴  ∆𝐿𝑛𝑌௧ି௞

ௌ௄ ൅  ∑ 𝜎௞
௡ర
௞ୀ଴ ∆𝑃𝑂𝑆௧ି௞ ൅  ∑ 𝜌௞

௡ఱ
௞ୀ଴ ∆𝑁𝐸𝐺௧ି௞ ൅

 𝜑଴ 𝐿𝑛𝑇𝐵௜.௧ିଵ ൅  𝜑ଵ 𝐿𝑛𝑌௧ିଵ
ூோ ൅  𝜑ଶ 𝐿𝑛𝑌௧ିଵ

ௌ௄ ൅ 𝜑ଷ 𝑃𝑂𝑆௧ିଵ ൅  𝜑ସ𝑁𝐸𝐺௧ିଵ ൅
 𝜀௧ (5) 

Where, as it is mentioned in part 2.2: 
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𝑇𝐵௜.௧ means the bilateral trade balance of Iran and its trading partner, South 
Korea. 𝑌ூோ and 𝑌ௌ௄ are the 𝐺𝐷𝑃 of these two countries, respectively. 𝑁𝐸𝐺 
and 𝑃𝑂𝑆 show the decomposition of the real exchange rate and t index 
expresses the time of them.  

According to the literature and the number of available data, the optimum 
lags are determined by Swartz-Bayesian criterion. The long-run elasticities are 
the coefficient of the one lagged explanatory variable which has multiplied by 
a negative sign, divided by the coefficient of the one lagged dependent 
variable (Bardsen, 1989). In other words, these are normalized coefficients. 
The short-run effects are obtained by the coefficients of the first difference 
variables in the above equation.  

The null and alternative hypotheses are: 

𝐻଴: 𝜑଴ ൌ 𝜑ଵ ൌ 𝜑ଶ ൌ 𝜑ଷ ൌ 𝜑ସ ൌ 0  (No long-run relationship)  
𝐻஺: 𝜑଴ ് 𝜑ଵ ് 𝜃ଶ ് 𝜑ଷ ് 𝜑ସ ് 0   (Existing long-run relationship)  

The calculated value of F-statistic compares to the critical values which are 
brought in the table CI (iii) of Pesaran et al. (2001). The lower bound values 
indicate that the explanatory variables are 𝐼ሺ0ሻ which means that they are 
integrated of order 0, while the upper bound values suppose that they are 𝐼ሺ1ሻ 
or integrated of order 1. If the calculated value of F is less than the lower 
bound value, 𝐻଴ Cannot be rejected so there is no long-run relationship 
between trade balance and its determinants and if it is greater than the upper 
bound value, they have a long-run relationship. While the computed F 
between these two values (lower and upper bound), the result is inconclusive. 
Finally, if we establish that the normalized estimated coefficient attached to 
the 𝑃𝑂𝑆 variable is significantly different from the normalized estimated 
coefficient attached to the 𝑁𝐸𝐺 variable, there will be long-run asymmetric 
effects. 

2.2 Data 
In this study, there are four variables involved. Iran’s trade balance is the 
dependent variable defined as the Iran imports from South Korea over its 
export to this partner. Iran’s 𝐺𝐷𝑃, South Korea’s 𝐺𝐷𝑃 and real exchange rate1 
are explanatory ones. 𝐺𝐷𝑃 of two countries have obtained from IMF2, trade 
balance (import and export) from the Islamic Republic of Iran Customs and 

                                                      
1 It should be noted that the exchange rate has two definitions. In this article it is the number of 
units of the Iran currency in terms of South Korea currency. 
2 International Monetary Funds 
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the exchange rate from the Central Bank of Islamic Republic of Iran. All of 
them are quarterly data from 1992 to 2016. It should be noted that all of these 
series are transformed to logarithm form because it leads to a reduction of the 
heteroscedasticity problem due to the compress the scale in which the 
variables are measured, so reducing a tenfold difference between two values 
to a twofold difference. (Gujarati, 1995)  

As an application of this model, the trade balance of Iran to South Korea, 
which has been one of the major trade partners of Iran in this period, has been 
considered. The following shape represents the trend of trade balance of Iran 
against of this partner.  

1 

 

        Figure 1. The Trend of Trade Balance of Iran against of South Korea Source: Research 
Findings 

3 Empirical Results 
We used augmented Dickey-Fuller (𝐴𝐷𝐹), a common unit root test to check 
the order of the variable’s integration. The tests performed to make sure that 
there is no I (2) variable, which is the requirement of 𝐴𝑅𝐷𝐿 and 𝑁𝐴𝑅𝐷𝐿 
approach. The results show that all of the variables are 𝐼 ሺ0ሻ or 𝐼 ሺ1ሻ. It is clear 
that in this situation, using the bound test approach or 𝐴𝑅𝐷𝐿 model is the best 
method. The optimum lags are determined by Schwartz-Bayesian criteria. It 
represents that the optimum model is 𝐴𝑅𝐷𝐿ሺ1.0.0.0.0ሻ. 

                                                      
1 The numbers of Trade Balance are in million dollars. 
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3.1 Short-run and long-run relationship 
The result of the estimation of equation (5) is shown in table (1). The 
coefficients and their p-value are reported in the table (1):  

Table 1 
Estimated Model for Trade balance between Iran and South Korea 

Variable Coefficient t-Statistic p-value 

𝑇𝐵௧ିଵ -0.53 -5.68 0.00 

𝐺𝐷𝑃ூோ.௧ିଵ -4.29 -2.38 0.01 

𝐺𝐷𝑃ௌ௄.௧ିଵ 2.56 1.91 0.05 

𝑁𝐸𝐺௧ିଵ 0.10 0.58 0.56 

𝑃𝑂𝑆௧ିଵ -5.83 -1.79 0.07 

𝛼ᇱ 8.94 3.24 0.00 

∆𝐺𝐷𝑃ூோ.௧ -4.29 -2.38 0.01 

∆𝐺𝐷𝑃ௌ௄.௧ 2.56 1.91 0.05 

∆𝑁𝐸𝐺௧ 0.10 0.58 0.56 

∆𝑃𝑂𝑆௧ -5.83 -1.79 0.07 

Source: Research Findings1 

The diagnostic tests indicate that the results of the model are suitable for a 
valid explanation. Therefore, the specification of the model is verified.  

Table 2 
Bound Test for Co-integration Analysis 

Critical Value F-Statistic Lower Bound Value Upper Bound Value 
5% 7.07 3.00 4.22 

10% 7.07 2.53 3.66 
Source: Research Findings  

The results of the bound co-integration test are reported in the table (2). It 
demonstrates that the null hypothesis against its alternative is rejected. The 
value of computed F-statistics is more than the upper critical bound value, so 
there is a long-run relationship between the defined variables. 

The value of 𝑒𝑐𝑚ሺെ1ሻ coefficient ሺെ0.53ሻ indicates that the short-run 
relationship will tend to a long-run relationship after about two years. To 

                                                      
1 It should be noted that the model has estimated by Microfit and Eviews software. Although 
the results are the same but some parts of estimation process are not reported in Microfit, so the 
results and statistics reported in table (1) are obtained from the both software.  
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obtain a long-run relationship, the coefficients of lagged-level dependent and 
independent variables should be normalized by dividing them by (-0.53)1 . 
These normalized coefficients are reported in the table (3):  

Table 3 
Long-run Estimated Coefficient 

Variable Coefficient 
𝛼ᇱ 16.82 

GDP୍ ୖ -8.08 
GDPୗ୏ 4.82 
NEG 0.19 
POS -10.96 

Source: Research Findings 

The estimated long-run coefficients are all significant except NEG. We can 
write: 

𝑇𝐵 ൌ 16.82 െ 80.8𝐺𝐷𝑃ூோ ൅ 4.82𝐺𝐷𝑃ௌ௄ ൅ 0.19𝑁𝐸𝐺 െ 10.96𝑃𝑂𝑆 (6) 

Equation (6) demonstrates the long-run relationship. It should be noted that 
due to our definition of the exchange rate, in the short-run, its coefficient 
should be positive and significant or positive and insignificant (deteriorate the 
trade balance), also significant and negative in the long-run (improve the trade 
balance), to support the J curve. Because according to our definition of the 
exchange rate, the increase in the exchange rate is equivalent to devaluation. 
So by the above definition, the increase of the exchange rate leads to a 
reduction of import and trade balance, its coefficient should be positive in 
short-run and negative in the long-run.2 In our case, J-curve is not supported 
because this condition is not true. 

As expected, the coefficient of Iran’s 𝐺𝐷𝑃 is negative and significant. It 
means the trade balance will improve by increasing Iran’s 𝐺𝐷𝑃. And Korea’s 
𝐺𝐷𝑃 is in the opposite direction.  

                                                      
1 The coefficient of lagged dependent variable. 
2 In most studies such as Bahmani-Oskooee (2016) to validate the presence of J-curve, the 
exchange rate defined as U.S. Dollar per the trading partner’s currency value while in our case 
we use its inverse. So we must interpret the coefficients with opposite sign, that is raising our 
exchange rate means devaluation.   
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3.2 Stability Test 
The cumulative sum test (𝐶𝑈𝑆𝑈𝑀) is used to test the randomness of a 
sequence of zeroes and ones (Data plot will cover a data set with exactly two 
distinct values to a sequence of zeroes and ones). For this test, the zeros are 
converted to negative ones. This test is based on the maximum distance from 
zero of a random walk defined by the cumulative sum of the sequence. Figure 
(1) and (2) represent these results: 

 

Figure 2. The Result of the CUSUM Test. 

 

Figure 3. The Result of the CUSUMSQ Test. 
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We applied 𝐶𝑈𝑆𝑈𝑀 and 𝐶𝑈𝑆𝑈𝑀𝑆𝑄 tests to the residuals of the optimum 
model. Figure (1) and (2) represent the results. The straight lines represent 
critical bounds at 5% significance level, so it’s obvious that the coefficients 
are stable at 95% confidence level. The LM statistic which is distributed by 
ଶ  with four degrees of freedom, is 8.17 and  Ramsey’s RESET statistic is 
0.43. The comparison of them to the critical values demonstrates that the 
model’s residuals are autocorrelation free and have no misspecification. So 
these diagnostic tests confirm that the model is reliable in the 5% significance 
level.  

4 Conclusion 
After introducing the J curve phenomenon which reflects the reaction of the 
trade balance to currency devaluation by Magee (1973), other researchers tried 
to check the validity of the phenomenon for different countries and different 
data sets. Rose and Yellen (1989) proposed using bilateral trade balance 
instead of aggregate one. Some others, like Bahmni-Oskooee (2016) 
expressed that it should be studied as an asymmetric relationship followed by 
Shin et al. (2013). They believe that non-linear modeling can gain more 
accurate and more reliable results in applied researches.  

The findings of our study using Non-linear ARDL explores that the 
calculated F- statistic is more than the value of the upper bound, so there is a 
long-run relationship between the model’s variables. Also, the ECM (-1) 
illustrates that over time, it will be adjusted to the long-run relationship 
between the bilateral trade balance and real exchange rate.1 Our estimated 
non-linear model by decomposing positive and negative fluctuations of the 
exchange rate shows that there is no evidence of J- curve between Iran and 
South Korea because the coefficient of POS is negative and significant and it 
is positive and insignificant for NEG in both short-run and long-run. In fact, 
in this model, devaluation will improve the trade balance from the beginning, 
and there isn’t any delay. It can be due to the lack of manufacturing 
infrastructures in Iran and the exporting of raw material to South Korea. 

Furthermore, the coefficients of 𝑃𝑂𝑆 and 𝑁𝐸𝐺 decomposition imply that 
these effects in short-run and long-run are both asymmetric. It should be noted 
that this result is because of ascending the exchange rate in this period. So it 
can guide the policymakers to amend the foreign business due to the results.   

                                                      
1 Due to the coefficient of it (-0.53), it lasts about 2 years. 
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The Central Bank of Iran banned online currency trading through Forex brokers in 
November 2016. However, some Iranian speculators still trade in the online Forex 
market. Is this prohibition on Forex trading reasonable? According to reports, the 
majority of Forex day traders fail and leave the market within six months to a year. Some 
scholars attribute this failure to the changeable characteristics of the losing traders, 
including low startup capital, failure to manage risk, lack of discipline, and impatience. 
The purpose of this study was to explore why the majority of traders fail and to investigate 
the relationship between the Forex market features and the risk of failure. We developed 
a previous model to address this issue. Given the Forex market is a zero-sum game; the 
break-even point of the representative player was formulated. The model and simulation 
results indicated that the expected likelihood of loss is directly related to market features 
such as leverage, volatility, and the frequency of trading. The minimum rate of expected 
return, high volatile days, and spread were the other factors affecting the risk of loss. In 
conclusion, the study confirms the extremely high level of risk in Forex trading, which is 
inappropriate for the majority of individual investors. Moreover, policymakers need to 
consider the high risk of loss in this market, and some appropriate regulations seem 
reasonable on the Forex trading. 

Keywords: Forex Financial Market, Market Microstructure, Game Theory, Volatility, 
Regulation. 
JEL Classification: C60, F31, G10 

1 Introduction 
The online foreign exchange market or Forex (FX) is the largest global 
financial market for trading currencies. The FX market is an online, over-the-
counter market in which participants can trade 24 hours per day 
(Geromichalos & Jung, 2018; Ranaldo & Somogyi, 2018). As one of the 
fastest-growing sectors of financial markets, daily FX volume accounted for 
$5.1 trillion in 2016 according to the data from the Bank of International 
Settlements (BIS). Therefore, the daily Forex market turnover is in multiples 
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of trading volumes on capital markets (Baruník, Kočenda, & Vácha, 2017). 
Trading is done worldwide through the internet and interbank networks.  

The Central Bank of Iran (CBI) banned online currency trading through 
Forex brokers in November 2016. However, some Iranian investors still trade 
in the online FX market. Moreover, Google search indicates that there are over 
1,770,000 Persian web pages and internet links to the Forex analysis, training, 
signaling, and brokerage for Iranian traders. Some users of these web pages 
may be Iranians residing abroad. 

FX market players include international banks, investment institutions, 
corporations, brokers, exporters, importers, and millions of retail speculators 
or day traders (Geromichalos & Jung, 2018; Yamada & Ito, 2017). The BIS 
viewed retail investors as negligible in 2001. However, advances in online and 
automated trading have led to the establishment of numerous platforms 
offering even very small retail traders cheap access to FX markets 
(Petropoulos, Chatzis, Siakoulis, & Vlachogiannakis, 2017; Zhu et al., 2018). 
By 2010, trading in the retail segment of the FX market was estimated to be 
$125-150 billion per day (King & Rime, 2010). The retail investors view 
Forex as a possible investment opportunity and the theoretical stream of 
behavioral economics reveals that individual investors tend to be 
overconfident, which can lead to excessive trading or day trading (Barber, 
Lee, Liu, & Odean, 2008; Barber & Odean, 2000; Odean, 1999; Pikulina, 
Renneboog, & Tobler, 2017; Richards & Willows, 2018).  

According to evidence, the majority of Forex day traders fail and leave the 
market within six months to a year (DraKoln, 2008; Hayley & Marsh, 2016). 
The French financial markets regulator, (AMF) also released results of a study 
in October 2014 (www.amf-france.org). Over a four-year observation period, 
the AMF found for the clients of the surveyed intermediaries (14,799 active 
clients) that the rate of clients losing money exceeded 89%, with an average 
loss of €10,887 per client. 

Some scholars and financial analysts attribute this loss to characteristics of 
losing traders, including low startup capital, failure to manage risk, lack of 
discipline, impatience, information asymmetry, and lack of expertise 
(DraKoln, 2008). Some also claim that the loss may be due to weak 
fundamental and technical analysis and emotional trading. While all of these 
factors may cause a trader to lose money individually, why do a very high 
majority of traders lose and why is there a consistent mass failure in the Forex 
market? Is it possible to reduce the aggregate percentage of losers?  

Although some researchers reported that even very experienced traders 
consistently fail and lose money in the Forex market (Hayley & Marsh, 2016), 
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to the best of our knowledge, there is little work modeling the failure of the 
majority of traders in the Forex market. Most scholars have mainly been 
interested in the analysis of currencies fluctuations and prediction of price 
patterns in the Forex market (BenSaïda & Litimi, 2013; Dewachter & Lyrio, 
2006; Ghosh, Ostry, & Chamon, 2016; Sermpinis, Stasinakis, Theofilatos, & 
Karathanasopoulos, 2015; Teodor & Bogdan, 2015; Zhu et al., 2018).  

Hayley and Marsh (2016) reported a high rate of Forex traders lost money 
(Hayley & Marsh, 2016). They attempted to analyze the role of experience in 
trading and found that Forex traders do not learn how to trade better with 
experience. The authors showed that retail Forex speculators learn about their 
inherent abilities as traders and respond appropriately. For instance, after an 
unsuccessful trading day, traders are significantly more likely to cease trading, 
to trade smaller amounts, and to trade less frequently. Finally, they found that 
even very experienced traders consistently fail and lose money. 

Despite this finding in Forex, empirical evidence supports a considerable 
learning-by-doing effect in equity markets (Dhar & Zhu, 2006; Feng & 
Seasholes, 2005). However, Barber et al. (2004) showed that the majority of 
day traders lose even in the stock market (Barber, Lee, Liu, & Odean, 2004). 
They found heavy day traders earn gross profits in the Taiwan stock market, 
but their profits are not sufficient to cover transaction costs. Moreover, in the 
typical six-month period, more than eight out of ten-day traders lose money, 
which is less than the Forex market. Barber et al. (2008) claimed that almost 
all individual trading losses could be traced to the traders' aggressive orders 
(Barber et al., 2008). Unlike Forex, the stock market is a positive-sum game, 
and there are some different results on successful and losing traders (Barrot, 
Kaniel, & Sraer, 2016; Wang, Lee, & Woo, 2017).  

DraKoln (2008) reported that 95% of investors fail at futures and Forex 
(DraKoln, 2008). He presented a guide and claimed that some points might 
help traders to make their presence among 5% of those who win in trading. 
The author asserted that these points help traders develop and refine the mental 
discipline and practical skills needed to ensure trading success. He claimed 
that his detailed guide would put Forex traders in a better position to use 
technical analysis, to identify profitable trades, and control risk by utilizing 
appropriate strategies for each type of opportunity and time frame. 

Although some Iranian investors still trade in the online FX market, Iranian 
researches have paid little attention to the Forex market. However, Tayebi, 
Moeeni, & Zamani (2014) developed a model for the loss based on the 
gambler’s ruin problem, and Carlson and Osler (2003). The model can be used 
to estimation the risk of failure for Iranian Forex traders too. The paper 
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introduced a discrete model to address the issue. In this new study, we try to 
develop the previous discrete model into a continuous model. For this purpose, 
exponential growth functions are used for capital growth and decline. 

Moreover the normal distribution is used as a continuous distribution 
instead of the discrete binary distribution. As well as, the model is modified 
from several other aspects. These modifications and developments can lead to 
a continuous and more accurate model. The continuous model offers a 
stronger theoretical formulation. Besides, it eliminates the possibility of 
computational errors caused by approximations and rounding. Finally, we 
stimulated the model and used it to assess the Forex risk. 

A great majority of traders are losing in the Forex market (Hayley & 
Marsh, 2016). Still, there are some key questions which should be answered: 
What is the exact cause of this widespread loss and mass failure? Is it due to 
the Forex features or the traders’ characteristics? How can it be modeled and 
explained? Is it possible to reduce the aggregate percentage of losing trades? 
And, if the failure of the vast majority of traders and the extremely high level 
of risk in Forex trading are inevitable, what are its consequences for traders 
and policymakers? This study attempts to address these questions.  

Forex market turnover is several times larger than trading volumes on 
capital markets (Baruník et al., 2017). As a result, in recent decades, the FX 
market has received considerable attention from researchers. As previously 
mentioned, despite the huge volume of trading in the online Forex market and 
the loss of a large majority of traders, little attention has been paid to the mass 
failure in the Forex market. In this context, we aim to shed light on this issue. 
The contributions of this study to the literature are twofold: First, we 
developed a previous discrete model into a continuous model. The model 
indicated how the percentage of losers is related to market features. Second, 
we simulate and estimate the model to compare its results with the reported 
figures. We used the modified model to sensitivity analysis for risk of failure.  

The remainder of the paper is organized as follows: Section 2 develops a 
model and framework for the risk of the failure in the Forex market; the results 
of the model simulation are presented in Section 3, and conclusions are drawn 
in Section 4. 

2 The Model  
Carlson and Osler (2003), indicated that currency traders significantly face the 
gambler’s ruin problem: if they run into a long series of losses, they will 
shortly be out of a job. Tayebi, Moeeni, and Zamani (2014) attempted to 
model the risk of the loss in Forex market based on the gambler’s ruin 
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problem. The model can be used to estimate the risk of failure for Forex traders 
globally or locally.  

First, regardless of brokerage, the value and composition of traders' assets 
may change; the share of some players increases and that of some others 
decreases, but the aggregate assets of all traders remain fixed. Therefore, the 
FX market is a zero-sum market. Second, they suppose a representative or 
average player for Forex traders. Since the Forex is a zero-sum market, for the 
population of all FX traders, the average probability of a win in each trade is 
0.5. The win probability of various players is not the same, but it can be 
introduced a representative or average player as a trader whose win and failure 
probability in each trade is the same as the mean probability of win and failure 
per trade in the market (0.5). Consequently, a market representative player can 
be used for the analysis of the Forex market. Assessment of the risk of failure 
for a representative/average player in the market can be at least a measure of 
the Forex risk.  

It is made three simplifying assumptions to facilitate modeling and deduce 
an appropriate formula. First, it was assumed the mean probability of the loss 
in the market to be equal to the probability of the loss for the 
mean/representative player. This assumption must be proved separately, but it 
is a reasonable assumption and appropriate approximation. As previously 
mentioned, assessment of the risk of a representative/average player can be at 
least a measure of the Forex risk.  

Second, the representative speculator was considered as a day-trader who 
performs one trade per day. Third, when a speculator buys currency :(X) by 
another currency:(Y), the daily return is related to the purchased currency 
appreciation/depreciation.  

Vol௧ ൌ ቚா௫೟శభିா௫೟

ா௫೟
ቚ (1) 

where 𝐸𝑥௧, is the exchange rate of X to Y on day t. If purchased currency 
appreciates, the return is positive; otherwise, the speculator loses some money, 
and return is negative. The daily volatility of major exchange rates usually is 
between 0 to 2% and isn't fixed. The mean of Vol௧ over a period can be 
represented by Vol. In what follows, the study has applied Vol instead of Vol௧ 
as a simplifying assumption to facilitate formulation and modeling. The FX 
traders may lose money because of two other factors: inflation and brokerage. 
For instance, a broker may exchange Euro versus Dollar (EUR/USD) with the 
bid price of 1.1401 and ask price of 1.1403 without receiving any other 
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commission. Thus, this broker receives a commission through the difference 
of the bid and ask price. The spread rate can be defined as follows:  

𝑆𝑝 ൌ
஺௦௞ି஻௜ௗ

஻௜ௗ
 (2) 

In the given example, the spread rate is 0.000175, which seems too little, 
but the commission payment in leveraged trading is relatively significant. In 
this study, the spread of 0.0001 is used as a minimum rate. The effect of 
inflation on the loss is negligible and was thus omitted. Besides, because of 
the low volatility of exchange rates, the FX market has a low-profit margin in 
comparison to other markets. Hence, market brokers provide a popular 
instrument named leverage, which means borrowing fund and trading with it. 
Using the borrowed money, a trader can enter into trading up to 100 times 
more than his/her initial asset.  

It is known that employing leverage in the FX trading strategy can be a 
double-edged sword. When a trader employs a leveraged account, all profits 
or losses of such leveraged trading are assigned to them. Therefore, the gains 
and losses of the trader are multiplied by the leverage. If the loss of a leveraged 
account equals the initial asset of the trader, the trader loses all initial money. 
Consequently, the account will be automatically closed by the broker. Such 
cases can be called the sudden death of the trader. When W୧ is the initial asset 
of a trader, then he/she can trade with LW୧ as a leveraged account. Thus, the 
subsequent trader’s gain/loss, and his/her brokerage payment are multiplied 
by L. Is there a risk of losing the entire asset in one trading day? The net profit 
of the leveraged speculator on winning days is:  

𝑁𝑒𝑡𝑃𝑟𝑜𝑓𝑖𝑡 ൌ 𝑊௜ሺL. Vol௧ െ L. 𝑆𝑝ሻ (3) 

Similarly, the net loss of failure days is: 

𝑁𝑒𝑡𝐿𝑜𝑠𝑠 ൌ 𝑊௜ሺെL. Vol௧ െ L. 𝑆𝑝ሻ (4) 

In some cases, daily volatility may be large enough to satisfy the following 
equations: 

ሺL. Vol𝑡 ൅ L. 𝑆𝑝ሻ ൒ 1  
ሺെL. Vol௧ െ L. 𝑆𝑝ሻ ൑ െ1 (5) 

Then, |𝑁𝑒𝑡𝐿𝑜𝑠𝑠| ൒ 𝑊𝑖 and the final asset will be: 
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𝑊௙ ൌ 𝑊௜ ൅ 𝑁𝑒𝑡𝐿𝑜𝑠𝑠 ൌ  ሺ1 െ L. Vol௧ െ L. 𝑆𝑝ሻ𝑊௜ ൑ 0 (6) 

Therefore, if a trader fails in such high volatile days, he/she will entirely 
lose and ruin his/her initial asset, and sudden death occurs. If there are only 
(h) high volatile days during the trading period so that ሺL. Vol௧ ൅ L. 𝑆𝑝ሻ ൒ 1, 
then failure on any of these days leads to the loss of the entire initial asset. For 
the mean or representative player, the probability of a win is 0.5 in each trade, 
and the probability of winning all (h) high volatile days is equal to ሺ0.5ሻ୦. 
Consequently, the probability of sudden death would be:  

𝑃ௌ஽ ൌ 1 െ ሺ0.5ሻ௛ (7) 
𝑃ேௌ஽ ൌ ሺ0.5ሻ௛  (8) 

There are two possible paths for a mean/representative trader: (1) one 
failure in high volatile days in which the trader loses his/her entire asset. The 
probability of this path is shown by 𝑃ௌ஽; (2) winning all (h) high volatile days; 
the probability of this path is denoted by 𝑃ேௌ஽. In path (2), the trader wins all 
(h) high volatile days, but on other T-h transaction days, the trader may face 
𝑛 ൌ w winning trades and 𝑛 ൌ f failure trades. The probability of exactly 𝑛 ൌ
𝑤 winning trades (successes) for the mean/representative trader is:  

𝑃௪ ൌ ቀ𝑇 െ ℎ
𝑤

ቁ ሺ1 2⁄ ሻ்ି௛           , 𝑤 ൌ 0,1, … , 𝑇 െ ℎ (9) 

𝑇 ൌ ℎ ൅ 𝑤 ൅ 𝑓 (10) 

Daily volatilities are not fixed in such (h) volatile days, but the mean of 
Vol௧ over such days can be shown by 𝑉𝑜𝑙௛. In this new study, we used 
geometric (𝑉𝑜𝑙௛) as a simplifying assumption. In the previous paper, they 
used simple, or arithmetic mean of Vol௧. Since the profit and loss in the market 
depend on the product of volatilities, the geometric means is more accurate 
variables. In what follows; the paper is applied geometric mean (𝑉𝑜𝑙௛) instead 
of different values of Vol௧ as a modified assumption. This simplifying 
assumption can facilitate FX loss formulation and modeling. 

In path (2), the trader wins all high volatile days. For other T-h transaction 
days, volatility is less, and the mean of volatility can be represented by 𝑉𝑜𝑙௟. 
In path (2), for a trader using leverage like L, his/her asset after T transaction 
days (𝑊்) will be (Tayebi, Moeeni, & Zamani, 2014):  
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𝑊் ൌ ሺ1 ൅ 𝐿. Vol௛ െ 𝐿. 𝑆𝑝ሻ௛ሺ1 ൅ 𝐿. Vol௟ െ 𝐿. 𝑆𝑝ሻ௪ሺ1 െ 𝐿. Vol௟ െ
𝐿. 𝑆𝑝ሻ௙𝑊௜ (11) 

2.1 The Modified Model  
In this new study, we assumed that the trader has a minimum rate of subjective 
expected return (min-rate). We tried to obtain the break-even point, in which 
the final value of trader's assets is equal to the initial value plus the minimum 
rate of expected return. In other words, if a trader's return is less than min-rate, 
he/she is an unsuccessful trader. We assumed that for investor trading major 
currencies such as EUR, USD, etc., the minimum rate of expected return is 
equal to the growth rate of Eurozone or the United States. The growth rate is 
denoted by AGrate. Considering AGrate, there is a break-even point in which 
the trader achieves the minimum required wins (𝑤௠௜௡) to maintain the real 
value of his/her asset:  

𝑊் ൌ ሺ1 ൅ AGrateሻ𝑊௜ (12) 

And,  

ሺ1 ൅ 𝐿. Vol௛ െ 𝐿. 𝑆𝑝ሻ௛ሺ1 ൅ 𝐿. Vol௟ െ 𝐿. 𝑆𝑝ሻ௪೘೔೙ሺ1 െ 𝐿. Vol௟ െ
𝐿. 𝑆𝑝ሻ்ି௛ି௪೘೔೙𝑊௜ ൌ ሺ1 ൅ AGrateሻ𝑊௜ (13) 

By taking natural logarithms of both sides of Eq. (13) and some 
calculations, we obtained the minimum required wins as below: 

𝑤௠௜௡ ൌ ൫ℎെ𝑇൯𝐿𝑛ሺଵି௅.୚୭୪೗ି௅.ௌ௣ሻെℎ 𝐿𝑛ሺଵା௅.୚୭୪೗ି௅.ௌ௣ሻ൅𝐿𝑛ሺ1൅𝐴𝐺𝑟𝑎𝑡𝑒ሻ
𝐿𝑛ሺଵା௅.୚୭୪೗ି௅.ௌ௣ሻെ𝐿𝑛ሺଵି௅.୚୭୪೗ି௅.ௌ௣ሻ

 (14) 

If the number of wins is less than 𝑤௠௜௡ , the trader surely loses some 
money. Thus, the conditional probability of the loss in the path (2) is equal to 
the summation of the probabilities of exactly 𝑤 ൌ 0 to w= 𝑤௠௜௡ successful 
trades:  

𝑃ሺ𝑙𝑜𝑠𝑠|𝑁𝑆𝐷ሻ ൌ ∑ 𝑃௪
⌊௪೘೔೙⌋
௪ୀ଴ ൌ ∑ ቀ𝑇 െ ℎ

𝑤
ቁ ሺ1 2⁄ ሻ்ି௛⌊௪೘೔೙⌋

௪ୀ଴  (15) 

In Eq. (15), ⌊  ⌋ is the floor under 𝑤௠௜௡, i.e., the greatest integer less than 
or equal to 𝑤௠௜௡. In path (1), a trader undoubtedly loses, and the conditional 
probability of the loss is: 𝑃ሺ𝑙𝑜𝑠𝑠|𝑆𝐷ሻ ൌ 1 . Therefore, the expected 
probability of the loss can be written as:  
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ExpProbሺ𝑙𝑜𝑠𝑠ሻ ൌ PሺSDሻ. 𝑃ሺ𝑙𝑜𝑠𝑠|𝑆𝐷ሻ ൅ 𝑃ሺ𝑁𝑆𝐷ሻ. 𝑃ሺ𝑙𝑜𝑠𝑠|𝑁𝑆𝐷ሻ  

ൌ 1 െ  ቂሺ1 2⁄ ሻ௛ െ ሺ1 2⁄ ሻ் ∑ ቀ𝑇 െ ℎ
𝑤

ቁ⌊௪೘೔೙⌋
௪ୀ଴ ቃ (16) 

There is a similar way to explore the risk of failure by developing a 
continuous model for the likelihood of the loss. A continuous model is 
desirable, theoretically, and empirically. Besides, it eliminates computational 
errors and approximations. Thus, in this new study, we attempted to develop 
a previous discrete model into a continuous model. For this purpose, 
exponential growth functions were used for capital growth and decline. 
Moreover, the continuous normal distribution was used instead of the discrete 
binary distribution. As previously mentioned, in the path (2), a leveraged 
trader gains by the rate of ሺL. Vol௛ െ L. 𝑆𝑝ሻ  in (h) high volatile days. 
Moreover, in low volatile days, this trader gains by the rate of ሺL. Vol௟ െ
L. 𝑆𝑝ሻ in 𝑛 ൌ w successful trades and loses by the rate of ሺെL. Vol௟ െ L. 𝑆𝑝ሻ 
in 𝑛 ൌ f  unsuccessful trading days. Consequently, his/her asset after T 
transaction days (𝑊்) is:  

𝑊் ൌ 𝑒௛ሺ୐.୚୭୪೓ି୐.ௌ௣ሻ 
𝑒௪ሺ୐.୚୭୪೗ି୐.ௌ௣ሻ  

𝑒௙ሺି୐.୚୭୪೗ି୐.ௌ௣ሻ  
𝑊௜ (17) 

Thus, the break-even point can be calculated. The minimum required wins 
can now be shown by 𝑤௠:  

𝑊் ൌ 𝑒௛ሺ୐.୚୭୪೓ି୐.ௌ௣ሻ 
𝑒௪೘ሺ୐.୚୭୪೗ି୐.ௌ௣ሻ  

𝑒ሺ்ି௛ି௪೘ሻሺି୐.୚୭୪೗ି୐.ௌ௣ሻ  
𝑊௜ ൌ ሺ1 ൅

𝐴𝐺𝑟𝑎𝑡𝑒ሻ𝑊௜ (18) 

By taking natural logarithms of both sides of Eq. (18) and some 
calculations, we obtained the minimum required wins as follows: 

𝑤௠ ൌ 𝑇ሺ୐.୚୭୪೗ା୐.ௌ௣ሻି௛ሺ୐.୚୭୪೗ା୐.୚୭୪೓ሻ൅𝐿𝑛ሺ1൅𝐴𝐺𝑟𝑎𝑡𝑒ሻ
ଶሺ୐.୚୭୪೗ሻ

 (19) 

Thus, the conditional probability of the loss in the path (2) is:  

𝑃ሺ𝑙𝑜𝑠𝑠|𝑁𝑆𝐷ሻ ൌ ∑ 𝑃௪
௪೘
௪ୀ଴ ൌ ∑ ቀ𝑇 െ ℎ

𝑤
ቁ ሺ1 2⁄ ሻ்ି௛௪೘

௪ୀ଴ ൌ

׬
ଵ

√ଶగ

௨
ିஶ 𝑒ି௫మ

𝑑𝑥 (20) 

In Eq. (20), binomial PDF is already replaced by the normal distribution 
and: 
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𝑢 ൌ  
௪೘ା଴.ହି଴.ହሺ்ି௛ ሻ

଴.ହ√்ି௛
 (21) 

or: 

𝑢 ൌ  
௪೘೔೙ା଴.ହି଴.ହሺ்ି௛ ሻ

଴.ହ√்ି௛
 (22) 

If the number of volatile days is high and numerous, the application of 
Eq.(21) is appropriate. Otherwise, the Eq.(22) is more accurate and must be 
used. Therefore, the expected probability of the loss can be written as:  

ExpProbሺ𝑙𝑜𝑠𝑠ሻ ൌ PሺSDሻ. 𝑃ሺ𝑙𝑜𝑠𝑠|𝑆𝐷ሻ ൅ 𝑃ሺ𝑁𝑆𝐷ሻ. 𝑃ሺ𝑙𝑜𝑠𝑠|𝑁𝑆𝐷ሻ  

= 1 െ ሺ0.5ሻ௛ + ሺ0.5ሻ௛ሺ׬
ଵ

√ଶగ

௨
ିஶ 𝑒ି௫మ

𝑑𝑥ሻ  

= 1 െ ሺ0.5ሻ௛ሺ1 െ ׬
ଵ

√ଶగ

௨
ିஶ 𝑒ି௫మ

𝑑𝑥ሻ (23) 

Both developed models indicate the relationship between the risk of the 
loss and Forex market features such as leverage (L), volatilities (𝑉𝑜𝑙௟ , 𝑉𝑜𝑙௛ ) 
and the frequency of trading (T). Moreover, the models suggest that the high 
volatile days (h), spread rate (𝑆𝑝), and the minimum rate of expected return 
(AGrate) are other factors affecting failure. 

3 The Model Simulation and Discussion 
For risk estimation, we simulated and calculated Eq.(5), Eq.(14), Eq.(21), 
Eq.(22), and Eq.(23) using Matlab software. Daily exchange rates data is 
extracted from http://fx.sauder.ubc.ca. Table 1 presents some simulation 
results of the model, and Fig.1 represents the daily volatilities. The selected 
currency pairs are EUR/JPY, and the period includes transaction days from 1 
June 2018 until 31 December 2018. According to the results, when leverage 
is increased to 1:70 and 1:90, leveraged traders are faced with 1 to 3 high 
volatile days. The risk of the loss lies between the interval of 66.1% and 
98.8%. At leverage like 1:90, the expected percentage of the losers exceeds 
98.8%. These results conform to figures reported in the market and 
demonstrate the explanatory power of the model.  

Estimations were repeated using exchange rates for USD/EUR, and the 
simulation results are summarized in Table 2. Because of the low volatility of 
selected currency pairs (USD/EUR) in the sample period, there is no risk of 
sudden death for Forex traders using the leverage from 1:10 up to 1:50. With 
leverage such as 1:50, the expected probability of loss is 89.4%. Traders using 
leverage 1:70 and more, had between 1 to 2 high volatile days in the period. 
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Moreover, the results indicate that with leverage like 1:90, the expected 
probability of failure exceeds 98%. 

We can conclude that the model is robust for analyzing the failure in the 
Forex market. Besides, the model and the results reveal that the high 
percentage of losers (i.e., high risk of failure) is directly related to Forex 
market features. In other words, some features of Forex trading are the main 
cause of failure in this online market. Thus, the aggregate percentage of losing 
traders does not decrease by changing the personality traits of some traders. 
Finally, the results indicate that the failure of the vast majority of traders in 
the Forex is inevitable and unavoidable.  

Fig.2 illustrates the daily volatilities of USD/EUR, and Fig.3 depicts the 
relationship between leverage and loss in Forex trading. This figure indicates 
that the likelihood of the loss is concavely approaching to 1. Moreover, the 
blue line shows the risk of the failure for EUR/JPY trading. Because of higher 
volatilities, the risk of loss in EUR/JPY trading is more than USD/EUR 
trading. As long as traders use higher leverage, this result is much stronger. 
Fig.4 depicts the relationship between volatility and loss in Forex market. 
While in the discrete model, the probability of loss for non-leveraged investors 
was calculated as much as 59% (Tayebi, Moeeni, & Zamani, 2014). The 
modified model simulation shows that the risk of loss is never less than 66%. 
Therefore, the study confirms the extremely high level of risk in Forex trading, 
which is inappropriate for the majority of individual investors. In other words, 
for the majority of retail investors, Forex trading can be a new case of the 
gambler's ruin phenomenon. Thus, it is strongly suggested that individual 
investors avoid trading in the Forex market. Moreover, policymakers need to 
consider the high risk of loss in this market, and some appropriate regulations 
seem reasonable on the Forex trading.  

For financial markets to function effectively, there need to be some 
regulations that reduce the possibility of systemic or institutional failure, 
fraud, market manipulation, and the unfair treatment of investors, particularly 
retail investors. In addition to internal procedures developed by financial 
markets themselves, it is necessary to develop and implement these regulatory 
frameworks for financial markets to ensure that business is transacted fairly 
and traders’ money and assets are adequately protected. Financial regulation 
can subject financial markets to certain requirements and restrictions, aiming 
to maintain the efficiency, fairness, and integrity of the financial system. Thus, 
financial regulation plays a vital role in the national economy. 

The suggested solution in Forex trading is a currency transaction tax or 
CCT. This tax can differentiate real trading from speculation. Daily FX 



74 Money and Economy, Vol. 13, No. 1, Winter 2018 

volume accounted for $5.1 trillion in 2016 according to the data from the BIS. 
It means that in less than one year, currency worth 20 times the global GDP is 
traded. Of this massive amount, international trade in goods and services, 
which requires a foreign exchange, accounts for only a small percentage ($9 
trillion per year) of the total trading. Exchange rate speculators account for at 
least 80 percent of the global currency market, and they mostly lose. Tobin 
and Spahn have examined the possibility of levying an international charge on 
foreign-exchange transactions as a means to reduce exchange rate volatility 
and promote international economic stability. Besides, this tax can decrease 
speculative trading. Tobin's tax was originally intended to penalize short-term 
transactions in currencies markets. While there is no such global tax structure 
now, it can be laid out national tax rules. A low tax rate on the Forex market 
can distinguish between financial operations for normal trading and 
speculative or noise trading. This tax protects useful trades and reduces 
speculation. Therefore, official domestic brokers could be allowed to 
participate in Forex trading. The government obliged the official brokers to 
receive this tax and pay it to the treasury of Iran.  

Table 1 
The model simulation; the expected likelihood of the loss in the FX market 

Levera
ge 

AGra
te 

h 𝑷𝑵𝑺𝑫 𝑷𝑺𝑫 𝑽𝒐𝒍𝒉 𝑽𝒐𝒍𝒍 𝒘𝒎𝒊𝒏 𝑷ሺ𝒍𝒐𝒔𝒔|𝑵𝑺𝑫 𝐄𝐱𝐩𝐏𝐫𝐨𝐛ሺ𝒍𝒐𝒔

1 2.44 0 0 1 - 0.003
31 

74 0.661465 0.661465 

20 2.44 0 0 1 - 0.003
31 

76 0.773314 0.773314 

50 2.44 0 0 1 - 0.003
31 

80 0.92183 0.92183 

70 2.44 1 0. 5 0.5 0.015
11 

0.003
22 

80 0.934011 0.967005 

90 2.44 3 0.87
5 

0.12
5 

0.012
64 

0.003
11 

78 0.911185 0.988898 

Source: The research findings and: http://fx.sauder.ubc.ca.  
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Figure 1. Daily Volatilities. 

 Source: The research findings and website: http://fx.sauder.ubc.ca. 

Table 2 
The model simulation; the expected likelihood of the loss in the FX market 

Leverag
e 

AGrat
e 

h 𝑃ேௌ஽ 𝑃ௌ஽ 𝑉𝑜𝑙௛ 𝑉𝑜𝑙௟ 𝑤௠௜௡ 𝑃ሺ𝑙𝑜𝑠𝑠|𝑁𝑆𝐷ሻ ExpProbሺ𝑙𝑜𝑠𝑠ሻ 

10 2.27 0 0 1 - 0.003 75 0.72009 0.72009 
50 2.27 0 0 1 - 0.003 79 0.89442 0.89442 
80 2.27 1 0.5 0.5 0.0132

6 
0.0029
3 

80 0.93401 0.96701 

90 2.27 2 0.75 0.2
5 

0.0124
6 

0.0028
7 

79 0.92328 0.98082 

100 2.27 2 0.75 0.2
5 

0.0124
6 

0.0028
7 

81 0.96117 0.99029 

Source: The research findings and: http://fx.sauder.ubc.ca.  
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Figure 2. Daily Volatilities. 

Source: The research findings and: http://fx.sauder.ubc.ca. 

 

Figure 3. The Relationship between Leverage and Loss. 

Source: The research findings 
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Figure 4. The Relationship between Volatility and Loss. 

Source: The research findings 

5 Conclusion and Policy Implication 
The Central Bank of Iran banned all online currency trading in November 
2016. However, some Iranian investors still trade in the Forex market, and 
they mostly lose. According to evidence, the majority of traders fail in the FX 
market. Some scholars attribute this loss to the changeable characteristics of 
losing traders. This study tried to explore why the majority of traders fail. The 
study modified the previous discrete model into a continuous model to 
investigate the exact relationship between the loss and FX market features. 
The continuous model offers a stronger theoretical formulation. Besides, it 
eliminates the possibility of computational errors caused by approximations 
and rounding. 

The simulation results are highly consistent with reported figures of the 
market. Although in the discrete model, the probability of loss for non-
leveraged investors was calculated as much as 59%, the continuous model 
shows that the risk of loss will never be less than 67%. Therefore, we can 
conclude that the model is robust to analyze the failure in the FX market. 

The model estimated the risk of losses in the Forex market. From this 
perspective, the Forex market was analyzed as a global market; the risk of 
losses for the majority of traders is not limited to a particular country. Due to 
the international nature of this market and the lack of national information on 
Iranian traders, empirical study and simulation were not limited to Iran. Due 
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to the risk factors, there exit high risk of losses for all players in this global 
market, including Iranian traders. So it can be considered as a high-risk 
market. 

This paper contributes to the literature in three ways. First, the paper 
develops a continuous model for the risk of failure in the Forex market. 
Second, the developed model indicates the expected likelihood of failure is 
directly related to market features like the leverage, the volatilities, and the 
frequency of trading. Moreover, the minimum rate of expected return, high 
volatile days, and spread are also effective factors on the likelihood of the loss. 
Third, the model and results suggest that the failure of the vast majority of 
traders is the inevitable consequence of specific features of the FX market, 
even if the personality traits of some traders change.  

The study confirms the extremely high level of risk in this type of trading, 
which is inappropriate for the majority of individual investors. Thus, it is 
strongly suggested that individual investors avoid trading in this market. 
Moreover, policymakers' concerns about online Forex trading are valid, and 
therefore, some appropriate restrictions and regulations seem reasonable and 
necessary on retail trading in this market. The rules and legal restrictions 
should be in a way that does not include useful and non-speculative trades.  
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This study aims at investigating the factors effective on poverty as one of the notable 
socioeconomic problems in Iran. To overcome the limitations of the prior research, the 
present study makes use of a multilevel model so as to simultaneously analyze the 
individual-level (personal characteristics) and macro-level (economic and institutional 
characteristics) factors. The provincial household budget data are obtained from 
Statistical Center of Iran and regional-national accounts of 2014 are used to explore the 
individual and institutional factors that might influence the poverty status of a family. 
Comparing the individual and institutional effects within the analytical process revealed 
that the model can empirically make it clear which of the two levels has the highest effects 
on poverty likelihoods in poor families. The study results indicate that none of the 
institutional and macro-level variables affects the poverty occurrence or eradication 
likelihoods and, in the meantime, the majority of the individual level variables, including 
the number of family members, employment status, age and education level of the family 
head are found strongly and significantly associated with poverty occurrence likelihood 
in a household.  

Keywords: Determinants of Poverty, Multilevel Model, Individual Level Factors, 
Macro-Level Factors, Institutional Level Factors. 
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1 Introduction 
Poverty is one of the essential problems of the human communities and it is a 
distinct sign of a country’s economic, social and cultural underdevelopment 
and it is known to endanger the political stability, social solidarity and 
psychological health in various classes of the society. Poverty is one of the 
most complicated economic issues, the resolving of which entails a subtle and 
precise recognition thereof. The investigation and awareness of the poverty 
status of society and the relevant factors is the first step onto the path of 
making plans for fighting poverty and deprivation. That is because incorrect 
recognition of poverty factors in a country and the factors intensifying or 
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alleviating it in poverty eradication programs cause improper policy-making, 
wastage of economic resources, unfruitfulness of the efforts and programs and 
continuation of poverty in the form of culture and prevention of sustainable 
development. 

In the turn of the new century, the world leaders gathered around in UN to 
formulate a long-term vista for fighting poverty in various aspects. The 
aforesaid perspective, rendered within the cast of eight millennium 
development goals (MDGs), has been utilized as the framework of the 
developmental efforts worldwide during the first 15 years of the current 
century. The eightfold ideal of millennium development plan is monitored 
within the framework of 18 goals and 47 indices so as to evaluate the number 
of advances made towards the delineated panorama. The first ideal of the 
millennium development goal set is the eradication of severe poverty and 
hunger. Based on the studies performed in this regard, severe poverty has been 
significantly reduced during the past two decades in such a way that the 
number of individuals living in intensive poverty has been reduced to less than 
a half, from 1.9 billion individuals in 1990 to 836 million individuals in 2015 
and the improvement owes its vast part to the years after 2000 with the 
formation of the millennium development goals (a report by millennium 
development goals, 2015). 

Based on the statistics and information by Statistical Center of Iran, unlike 
the common trends of the world, absolute poverty is expanding in the country 
in such a way that it shows an increase from 11% in 2002 to about 30% in 
2014 (a report based on a research project by Statistical Center of Iran, 2015). 
Based thereon, active confrontation with this sophisticated and multi-level 
issue via gaining a precise insight thereof and investigating the factors 
influencing it is felt more than any other time. The essential question that is 
raised in this regard is that are the factors influencing poverty individual, 
macro-level or institutional? In other words, has poverty come about due to 
the individual characteristics of a poor person like his or her lack of proper 
education? Or, have the institutional factors like absence of facilities and 
improper poverty removal policies been in place? Until before the recognition 
of the multi-level models, the studies conducted so far have not been capable 
of simultaneous investigation of the individual factors and macro-level 
factors. To overcome the limitations of the prior research, the present study 
makes use of a multi-level model so as to simultaneously analyze the factors 
in both individual (personal characteristics) and institutional levels. Multilevel 
model is a more general paradigm of panel data models (the latter being a 
particular state of the former) that enables simultaneous evaluation of factors 
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influencing a household in individual (personal characteristics) and provincial 
(macro- and institutional) levels. Since every province features a different 
structural difference, the clarification of the poverty level in each household 
and, subsequently, in the provincial and country levels makes it feasible to 
investigate the factors effective in the poverty differences observed between 
various households and provinces. This analysis would show the institutional 
and individual factors with the most significant effects on poverty. Such 
recognition helps the designing of policies in such a way that the highest 
poverty mitigation effect can be brought about. 

The general framework of the present study in this regard is as follows: 
The second part of the article deals with a review of the literature on the 

subject. The third section reviews the empirical and theoretical studies 
regarding factors influencing poverty inside and outside the country. Then, in 
the fourth section, an experimental estimation of individual and institutional 
factors influencing poverty is conducted using specific multilevel models. The 
final section sums and concludes the study. 

2 Theoretical Foundations 
Poverty has been investigated by many schools of thoughts and economists as 
a macro-economic phenomenon. However, a number of studies have 
attempted expressing of the idea that poverty is a micro-economic subject 
hence it can be analyzed using micro-level economic premises. In other words, 
these studies point to the issue that the poor, like the other individuals, features 
an intelligent behavior and endeavor maximization of their income and 
welfare according to the existent facilities. Considering the technical problems 
of the previous decades concerning the offering of a coherent and 
comprehensive theory and establishing of an appropriate relationship between 
the functions “social welfare”, “optimality” and “poverty scales”, the use of a 
comprehensive model for analyzing the factors influencing the volume and 
intensity of poverty was faced with certain troubles. To this end, using the 
recent multi-level techniques, poverty is investigated and analyzed as a 
function of individual level and macro-level variables. To do so, both of the 
variables, i.e., individual level (personal characteristics) factors and macro-
level (institutional characteristics) factors influencing the household poverty 
are taken into account. 

2.1 Individual Level Factors (Personal Characteristics) 
Lewis (1969) was the first person suggesting culture of poverty as one of the 
factors explaining poverty in individual level and expressed, based thereon, 
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that poverty is correlated with individual characteristics and familial grounds. 
The individuals living in poverty culture choose a unique individual lifestyle 
based on their own social conditions. They develop their pathological 
behaviors and attitudes and feel that they are separate from the mainstream of 
the society. According to Lewis’s mindset, poverty culture is characterized by 
a vicious circle and it is self-solidifying because such negative properties as 
insolvency, determinism, frustration and inability are transferred from a 
generation to another and, this way, the poor are in a continuous circle of 
misery and entrapped in poverty (Harrington, 1981). Therefore, Harrington 
(1981) believes that an increasing daily number of individuals living in 
poverty have increased as a result of a merciless cycle of poverty. 

Following Lewis, human capital theory believes that the household 
resources stem from its amount of human workforce investment. 
Theoretically, human capital means that family has an essential influence on 
the socioeconomic status of an individual and it is this same effect that makes 
it clear whether the individual falls into the trap of poverty or not? And, can 
s/he free himself or herself from poverty’s claws or not? (Becker, 1993) The 
theory states that poverty is based on individual characteristics like 
educational level, age and participation in the workforce and individuals 
enjoying a higher education level are more likely to have jobs with higher 
incomes. Based on this perspective, escaping poverty is very difficult due to 
the educational poorness and inability in the accumulation of human capital 
hence resolving poverty cannot be eased because education and skill are 
missing and the individuals cannot acquire higher wages in the labor market 
(Becker, 1975 and 1993). 

Based on this theory, the income inequality level is positively related with 
the inequality level in human capitals and getting rid of poverty requires an 
individual’s efforts for the improvement of human capital such as struggling 
for elevating education or job skill levels (Becker, 1975). According to the 
studies conducted by Rank et al. (1999) who investigates the relationship 
between education level and poverty, the individuals who have educated for 
less than 12 years are three times more likely to become poor in their sixties 
in contrast to those who have educated for more than 12 years. Moreover, 
recently there has been an increased number of studies in poverty area 
underlining the skillfulness and participation in the workforce. Ritakallio 
(2002) studies poverty rate fluctuations according to the employment status of 
the working age members of the families and indicates that there is a 
significant difference between the families whom their working age members 
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have a job and the families whom their working age members are jobless in 
terms of employment status. 

Along with population structural changes such as a considerable increase 
in older population, reduction in the workforce population and increase in 
families headed by one parent, studies on poverty in these vulnerable group 
have also been increased in economic aspects. Some studies carried out in this 
regard, including those by Hoynes et al (2005), Iceland (2003), Albrecht et al 
(2000), Lindsay (1999), Bound et al (1991), Eggebeen and Lichter (1991), 
Ellwood and Crane (1990), Ellwood (1988) and Smith (1988), are drawn on 
human capital theory and have come to the realization that the poverty factors 
are concentrated on some of the other personal characteristics like gender and 
age of the family head, type and structure of the family1, marital status and 
family dependency ratio2 (Hoynes et al, 2005). For example, single-head 
families are more likely to be poor in comparison to families with parents 
(Ellwood, 1988) and families headed by females are likely to be poorer than 
families headed by males (Hoynes et al., 2005). The investigation of the age 
of the family head has been reflective of the idea that poverty is more prevalent 
amongst the elders and minorities (Lindsay, 1999). Furthermore, the marital 
status is found to increase the poverty likelihood, especially amongst women. 
Several studies have demonstrated that failing marriage and/or the sudden 
death of a spouse leads to the impoverishment of the women who have had 
incomes that marking their status above poverty line before divorcement or 
death of their spouses (Bound et al., 1991). 

2.2 Macro-Level and Institutional Factors 
Generally, macro-level and institutional factors are focused on the economic 
development, change in the labour market, industrial structures and 
socioeconomic policies and the government’s role for the distribution of 
poverty. In this section, theories are presented for the investigation of the 
relationship between economic development and poverty by considering the 

                                                                                                                              
1 As an example, families with a single head or families with both parents, families with no 
children or families with children, large or small families and so forth. 
2 The ratio of the number of the household members not in working age (below 14 and above 
65) to the number of household members at work age is called the household dependency ratio. 
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post-industrial period, bipolar labor market and the government’s economic 
policies. 

One of the economic approaches used to explain the relationship between 
poverty and economic development is the trickle-down effect. The theory is 
laid out on the foundation that economic development causes poverty 
reductions. The theory also expresses that economic development and the 
increase in a country’s production growth cause an increase in the amount of 
wealth held by affluent persons and part of their wealth increase is gradually 
transferred in this process to the poor or, in other words, the wealth compiled 
by the rich spills over to the poor with the economic development based on a 
trickle-down effect. Drawing on the theory, the profitability and income of the 
rich are increased following economic development as a result of which the 
capital and deposit pileup by them is augmented. These profits would benefit 
all social classes because the demand for production is increased and the 
suppliers of such demand, particularly in the workforce, are susceptible 
classes. Thus, the higher profit made by the rich causes an increase in demand 
for workforce hence transferred to the entire society (Dollar and Kraay, 2002).  

Positing this same effect, Anderson (1964) shows that economic growth 
results in poverty reduction but the effect of economic growth on poverty 
reduction differs in various growth stages. He divides economic development 
into three periods as mentioned below: 
 The first stage is the one in which poverty begins declining with the 

economic growth. 
 The second stage is the one in which the anti-poverty effect of economic 

development is maximized. 
 The third stage is the one in which the anti-poverty effect is gradually 

ceased. 
Due to the same reason, Anderson reasons that wealth is transferred from 

higher social classes (the rich) to the lower social classes (the poor) when the 
economic development reaches a certain level and this causes a reduction in 
poverty (Kelso, 1994). There are many studies, including the ones by Alesina 
and Rodrik (1994), Bourguignon and Morrison (2001), Chen and Ravallion 
(2001) and Stiglitz (2003) Dollar and Kraay (2002), Tsai and Hang (2007) 
supporting the merits of economic development and stating that the people, 
both rich and poor, benefit from economic growth (Kim et al., 2010). 

On the contrary, there are studies, including the ones by Leu (2010), 
Ashley (2008), Foster and Sze'kely (2008) and Smolensky et al (1994) that 
have indicated, unlike the trickle-down effect theory, that the economic status 
of the poor is not improved by the economy’s undergoing of development and 
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blooming. As an example, no trace of trickle-down effect was seen in the 
economy of the US during 1980 following economic development due to 
structural evolutions, including the changes upon the entry to a post-industrial 
society and transition from factory-based industries to service-based ones and 
the massive volumes of customization and polarization of employment and 
wage and, in other words, welfare did not spill over to the poor and susceptible 
classes (Chen and Wang, 2015). 

With the advent of post-industrial society, the studies performed in the area 
of the relationship between economic development and poverty are more 
concentrated on the structural changes of the economy (for instance, the 
translocation of the focal point of industrialization from manufacturing and 
production to service sector) and economic stagnation that came about 
following the tenure of welfare governments since 1970s. The post-industrial 
evolution has not only brought about changes in the industrial structure but 
also it exacerbated the poverty status via the bi-polarization of labor market 
for professional individuals with jobs featuring higher income rates and for 
the less skillful individuals with jobs featuring lower income rates (Albrecht 
et al., 2000). Therefore, it has been attempted in the studies to examine poverty 
from structural perspectives, including the bipolar theory of the labor market 
and post-industrial theory.  

Opposite to the theories based on the neoclassic economy that considers a 
homogeneous market, the bipolar reasoning of the labor market claims that 
the labor market is divided and the process of negotiating the wage takes 
different courses in these classified markets and that the workers’ mobility in 
this divided labor market is severely restricted. Thus, the high wage 
differences in the two ends of the market contribute to the increase in poverty 
and income disparities. Versatile workers are faced with relatively stable jobs, 
higher wages, favorable work conditions and jobs, an abundance of the job 
opportunities and fair wok regulations whereas the weak laborers are usually 
confronted with unstable works, low job opportunities and informal and unjust 
job regulations. Put differently, the structure of the labor market prevents the 
disadvantaged individuals from entering the stable labor market and their 
getting rid of poverty because this bipolar market causes the creation of such 
problems as spatial (place-related) and skill-related mismatches. Skill 
mismatch means that the low education level and weak skills of the poor and 
deprived individuals does not match to the employment requirements in the 
labor market. In addition, the spatial mismatch, as well, reflects the 
discoordination between the employment opportunities and the poor’s 
dwelling place (Doeringer and Piore, 1985). Based thereon, Freeman (2003) 
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used the regional data as compared to the national level data to demonstrate 
that, quite opposite to the expectations, the correlations between poverty rates 
and unemployment rates are negative during 1980s and 1990s following the 
controlling of population-related variables which means that the job creation 
policies have not only failed to result in poverty alleviation but also caused its 
increase. 

In contrast to these studies, some seek explaining poverty from institutional 
perspectives and they have placed their highest focus on this issue that what 
are the socioeconomic policies applied by the government for preventing and 
reducing poverty? In other words, they believe that poverty emergence is 
highly dependent on ideological perspectives (of the politicians) regarding 
poverty in a country. In fact, a large number of studies have dealt with the 
categorization of welfare states and investigation of their differences in efforts 
they have made for the development of social welfare. Esping-Anderson 
(1990) have classified the western industrialized countries according to their 
welfare systems into liberal regimes, such as the US and Canada, corporatist 
regimes, such as Germany, France, Italy and Austria, and social democratic 
regimes, such as the countries in Scandinavian region (Finland, Sweden and 
Norway, the Netherlands and Denmark). These categorizations have been 
made based on the governments’ interventions and the role of the free market 
in social welfare (Kim et al., 2010). 

According to the studies by Atkinson et al (1995), Forster (1993), Mitchel 
(1991) and Oxley et al (1997) who have investigated the difference in poverty 
rates in various welfare systems, Scandinavian countries and northern 
European countries, like Denmark and the Netherlands, have had lower 
poverty levels while the poverty levels are relatively higher in English 
speaking countries. These studies suggest the idea that the institutional 
differences in welfare redistribution of the economic resources lead to the 
considerable differences in poverty prevalence amongst western industrial 
countries even with their similarities in terms of economic development levels 
and labor market structure. Therefore, the states’ poverty reduction policies 
and perspectives are amongst the factors influencing poverty and they should 
be taken into account. Amongst the institutional factors, the share of the 
general social security costs and the leftists’ domination rate are variables used 
to show institutional differences in various regions (Kim et al., 2010). 

3 A Review of the Empirical Research 
Many empirical studies have been carried out about factors influencing 
poverty with a multilevel approach, and they have investigated the 
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demographic factors in individual levels and macro-level and institutional 
factors at the same time to come up with explanations about some changes in 
poverty. But, no study has been conducted domestically in this regard. The 
present section summarizes the relevant studies and results on the multilevel 
estimation of the factors influencing poverty. 

3.1 Foreign Studies: 
 Ren et al. (2017) performs a multilevel study on the data obtained for 13 

poor regions in China in 2013 so as to evaluate the effects of seven 
socioeconomic variables related to poverty. Their results indicate that 
rural income, urbanization degree, the ratio of enrolment in high schools, 
production of grains and the ratio of the lands under irrigation exert 
negative and significant effects on poverty prevalence. However, some of 
the indices are found having more significant effects in some regions on 
the prevalence rates of poverty as compared to the other regions. This 
finding show that the policies of fighting poverty can be different in 
various regions and that these policies can be separately designed for each 
region. 

 Da Costa and Dias (2015) dealt in intercultural research with the 
differences and similarities in the poverty reasons between 28 UN 
member states in 2007. To simultaneously analyze the two individual and 
national levels, they use the latent variable multilevel model. Besides 
providing a correct understanding of the social class structure of each 
country, the study also allows a comparison of the countries. Multilevel 
modeling also reduces the effect of inhomogeneity between the 
individuals and countries, and this makes it a proper method to be applied 
in the study of culturally different regions. The results of the current 
research paper show that some groups realize poverty as the cause of their 
status even with the generalization of the social reasons of poverty in 
individual levels. The individuals with economic problems are found 
more frequently attributing the social reasons of poverty to themselves 
than the individuals with better financial and social status. Moreover, the 
study also show that at country level, the more advanced countries believe 
that poverty is caused by individualistic and fatalistic factors while the 
less developed countries explain poverty based on the injustices od 
society.  

 Chen and Wang (2015) investigate the factors influencing poverty, 
including individual and regional ones in Taiwan in 2006. Expressing the 
idea that the prior research ignore the relationships between the 
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individuals, households and social structures due to the methodological 
limitations, they apply the hierarchical generalized linear model. To do so, 
they use the information of 13640 households gathered from 23 cities and 
regions in Taiwan by the general office of budget, accounting, and 
statistics. Their results indicate that the factors influencing the poverty 
differ from a region to another. Amongst the studied individual level 
factors, education, socioeconomic status, age, family, dependency ratio 
(the ratio of family members in work age to those not in work age), marital 
status and number of deliveries are pinpointed as being related to poverty. 
The important relationships between poverty and structural properties like 
economic inequality, economic growth, structural transfer and labor 
market attributes, are documented. Furthermore, in their study, the mutual 
interactions between familial and regional factors are also identified. 
Quite wonderfully, none of the inter-region interactions are found 
statistically significant. 

 Arpino and Aassve (2014) investigate the role of villages in the 
households’ exiting of poverty in Vietnam using multilevel models during 
the time span from 1992 to 1993. Stating the fact that Vietnam has 
experienced a considerable reduction in poverty during the early years of 
the 1990s and that it has undergone considerable changes in households, 
villages and regions, they examine the factors influencing poverty. They 
make use of a multilevel model on panel data collected from rural samples 
and assesse the life standard in Vietnam to demonstrate the vital role of 
villages in the dynamicity of resolving poverty. Their results indicate that 
education plays a crucial part in reduction and elimination of poverty in 
the families in such a way that the families with higher education are 
found having scored the highest rates of going out of poverty. Conversely, 
large families, especially in cases that there are many children in the 
families, as well as the non-specialized laborers are found with the lowest 
rates of going out of poverty. But, the characteristics of the villages 
wherein the families are residing are essential, as well. For example, the 
individuals living in regions wherein agriculture has made technical 
progress are more likely to escape poverty. They also demonstrate how 
the prediction of the random effects in village level can contribute to the 
correct targeting of the poverty reduction policies. 

 In another study, Da Costa and Dias (2014) investigate the factors 
influencing poverty in Europe. They use combined multilevel models and 
acquire information from 15 UN state members to study this social 
phenomenon in Europe. They examine three types of factors influencing 
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poverty: individual, social and destiny and deterministic factors. The 
individualist perspective believes that the poor are responsible and they 
are the reason of their current status. The society-oriented perspective 
believes that the community guides the individuals towards poverty and 
the deterministic perspective is that poverty is the result of misery or 
destiny. The multilevel combined model is estimated with three clusters 
of countries and six clusters of individuals. The results indicate that there 
are groups underlining the individualist explanations and blame the poor 
for the situation they are in. In the countrywide or macro-level, the most 
developed cluster believes in individual and destiny-making factors 
whereas the less developed clusters explain poverty based on injustice. 

 Dafermos and Papatheodorou (2013) use panel data techniques to 
determine the macro-economic and institutional factors influencing the 
injustice and poverty in EU during 1994-2008 time span. The 
experimental analyses by them show that the social transfer in cash form 
and, generally, transfers other than retirement salaries have considerable 
effects on inequality and poverty. The effect of employment on inequality 
and poverty does not seem to be empirically true. This same issue also 
holds for labor market institutions. Their results conform to the 
perspective that the social support system is considered as an essential 
factor in supplying social costs and distributing economic growth and 
employment. They figured out that the countries that have developed the 
democratic social welfare regimes are more efficient than the southern 
European countries with liberalist social welfare states in reducing 
disparity and poverty using the incomes obtained from economic growth 
and higher employment. 

3.2 Domestic Studies 
No study has been conducted in Iran regarding the multilevel analysis of the 
factors influencing poverty in Iran. However, there are some studies 
performed regarding factors influencing poverty in the country some of which 
have been summarized below: 
 In a study, Hasanzadeh (2000) estimates the factors influencing poverty 

based on provincial information of 1996 using a systematic pattern. To do 
so, he analyzes poverty as a function of demographic, economic and social 
variables. The results of this study indicate that population growth rate, 
fertility coefficient, household size, urbanization status, amounts of 
household and government investment in education and healthcare, 
economic growth, inflation, industrialization trends and status of wage, 
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income and wealth distribution in the country are amongst the factors 
influencing the intensity and expansiveness of poverty in the country. 

 Arab Mazar and Hosseininejad (2004) deal with the factors influencing 
poverty in working rural households in Iran in 2000. To do so, they adopt 
an indirect approach to the identification of the poor and use a simple 
Logit model to identify the factors influencing poverty in the country’s 
rural households using the income-cost information procured from 
Statistical Centre of Iran. The results of the study are suggestive of the 
idea that the increase in the household number, as well as the reduction in 
the household assets, plays a considerable role in the increase in the 
impoverishment chance of the households as compared to the other 
demographic and geographical variables of the farmers. In the employed 
working group, illiteracy of the household head causes an increase in 
poverty likelihood. Also, the households whose heads work in private or 
the governmental sectors, in contrast to the households whose heads are 
recruited in the cooperative sector, are less likely to become poor. 

 Niloofar and Ganjali (2008) deal with the reasons and the qualities of the 
effects of factors influencing the poverty using Bayesian networks. They 
perform a randomized sampling method to choose the data of 500 urban 
households from the cost-income plan of 2005 and use an appropriate 
Bayesian network to analyze the poverty data. Their findings are 
indicative of the idea that education level and household aspects are the 
most critical factors in determining the household’s poverty level. 
Furthermore, in case that a household is considered as absolutely poor, the 
most likely reason is low education level or the very illiteracy of the 
household head.  

 Khaledi et al. (2008) deal with the study of rural poverty and confirmation 
of factors influencing it. They use subjective topics of the effect of 
economic growth on poverty in their study and inserted investment as one 
of the economic growth factors in long-term planning for poverty 
eradication into their model. Then, using the statistics for the time span 
between 1971 and 2003 to investigate the type of agricultural investment 
relationship with the economic growth and rural poverty through 
seemingly unrelated regressions (SURE). The results of their study 
indicate that although investments made in agriculture sector have been 
accompanied by economic growth therein, the distribution of the interests 
and profits gained from the growth have not been to the extent capable of 
influencing the rural poverty, and it seems that the interests of agricultural 
economic growth is not transmitted to the poor rural classes. 
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 Garivani et al. (2014) deal with the investigation of factors influencing 
poverty in the urban households in Khorasan-e-Shomali Province using 
Tobit pattern. The variables investigated in their study are a number of 
family members, gender and age of the family head, educational costs and 
healthcare expenditures of each household. The results of their study 
indicate that all of the studied variables, except the age of the family head, 
are effective in the poverty of the urban regions in Khorasan-e-Shomali 
Province. In addition, the results also indicate that the female-headed 
households are more likely to be grouped as poor than the male-headed 
households hence it is necessary that the policymakers pay a greater 
attention to this social class in their poverty removal programs. 

 Mohammadi et al. (2016) deal in a study with the investigation of factors 
influencing poverty of the nomads settled down in Fars Province. They 
made use of a two-stage randomized cluster sampling method to select a 
sample consisted of 175 nomad households settled down in Fars Province 
and subjected them to analysis using the poverty index and Tobit Model. 
The results of their study indicate that education level and age of the 
household head, level of agricultural activity, family size and number of 
domestic animals are amongst the factors influencing poverty reduction 
in the settled nomad households; therefore, concentration of adults’ 
education and corroboration of supplementary activities are recommended 
for sustainable coping of poverty phenomenon in the settled nomad 
households.  

As it can be understood from the national studies, multilevel analysis of 
the factors influencing poverty has not been so far undertaken in any of the 
studies and, in this regard, the current research paper is the first article dealing 
with such an important issue based on a multi-level model. Additionally, to 
estimate the model, we use information of nearly 19 thousand urban 
households in the country for 2014; besides the microdata and economic and 
social characteristics of the households, macro-level and institutional 
variables are concomitantly taken into consideration in the present study’s 
proposed multilevel model for performing a more precise estimation and this 
can also be considered an innovation of the current research paper. 

4 Experimental Modeling 
As it is pointed out, the majority of prior studies have had severe limitations 
in the investigation of factors influencing poverty in individual level and 
macro-level. Inability in considering the individual level (personal 
characteristics) and the governmental level factors simultaneously dealing 
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with explaining poverty variations navigate the studies towards multilevel 
models and make them primarily focused on the interstate or provincial 
comparisons. These models can be used for the estimation of macro-level 
(institutional) factors influencing the economic status of the households under 
certain controlled conditions that they are also deemed as the very individual 
level (personal characteristics) factors of the households. The technique is 
used to investigate the factors influencing poverty, including individual and 
macro-level (regional) factors, in Iran in 2014. The upcoming part presents an 
exposition of the variables and data and the multilevel technique used. 

4.1 The Applied Data and Variables 
In the current research paper, the crude information (questionnaire-extracted) 
of the household income-cost plan designed by Statistical Center of Iran for 
2014 is employed parallel to the estimation of the factors influencing poverty 
in Iran. One of the essential and unique information resources in discussions 
on welfare economy is the household cost-income information that is so-called 
as a household budget. This annual information is collected in a field study 
manner within the format of detailed questionnaires (containing over 1000 
questions asked from the household) distributed amongst various households 
in country level in regard of social and economic (cost and income) statuses. 
Thus, in the course of analyzing the economic issues, the socioeconomic 
specifications of the households can be used to analyze these factors in 
economic investigations. To do so, the information of 85018 households from 
the urban regions in 30 provinces is procured for 2014 from Statistical Center 
of Iran. 
 Operational Definition of the Variables: 

Table (1) summarizes the variables and their corresponding measurement 
indices used in the present study. The forthcoming section provides the 
necessary explanations regarding poverty status. 
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Table 1 
The Variables Used in the Study 

Variable type Variable  Measurement index 
Dependent variable  Poverty status 1: living below the poverty 

line 
0:living above the poverty 
line 

 Independent variables 
Individual level  
(personal characteristics) 

Household aspects Number of household 
members 

Age (years) Continuous variable  
Gender 0: male; 1: female 
Marital status 0: double-headed family; 1: 

single-headed family 
Achievement of the 
educational facilities 

Number of family head’s 
education years 

Occupation status 0: jobless and searching for 
work; 1: jobless and having 
income; 2: employed 

Macro-level factors  
(structural-institutional 
characteristics) 

Province size Population of each province 
Economic development 
level 

GDP per capita of each 
province 

Society’s employment level Unemployment rate in each 
province 

Level of public services and 
facilities 

Shares of public, educational 
and healthcare services in 
the added value of each 
province 

Political power Shares of the parliamentary 
chairs in each province  

 

The poverty status of the household is the primary dependent variable of 
the present study, and it is expressive of the idea that whether the household 
lives below the poverty line or not. In the present study, the concept of 
“absolute poverty” is utilized because the relative poverty designates disparity 
and feeling poorness more than reflecting the poverty in the society. 
Therefore, such type of poverty is second in rank to absolute poverty that is 
indicative of inability in supplying the preliminary needs. Relative poverty is 
mostly posited for the advanced communities to which absolute poverty is 
envisaged rather irrelevant. But, investigation of absolute poverty is of great 
importance in less developed and poor countries that the supplying of the 
primary and very essential needs is the main problem of a considerable 
percentage of the families. In calculating the absolute poverty line, a “basket 
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of the necessary nutritional needs” is defined and the ability of each household 
for achieving the basket is subsequently evaluated. Generally, absolute 
poverty line measurement is based on calorie needs in such a way that the per 
capita amounts of each households’ receiving of the required calorie is 
calculated based on the households’ per capita of food items’ values (200 food 
items) and the amount of calorie of each of these items. Then, based on 
nutritionists’ ideas on the daily needs of minimum receivable calorie (2300) 
for maintaining physical health, the households having been incapable of 
supplying their members with an average daily 2300 calorie are considered 
poor and assigned a value equal to unity otherwise they are given a value equal 
to zero for this variable. 

4.2 Model Estimation 
To estimate the factors influencing poverty, multilevel regression modeling 
(MLM) is utilized. Generally, hierarchical generalized linear model (GLM 
that is also called multilevel analysis model and random coefficient model) is 
used for measuring the various levels of simultaneous variables. Panel or 
pooled models are particular states of multilevel models that are defined in 
two levels one of which is time. Multilevel models allow simultaneous 
calculation of the net effect of the variables belonging to both individual level 
(personal characteristics) and macro-level (institutional characteristics) 
factors. As an example, in the present study, the household poverty status has 
been found influenced by the personality characteristics of the household head 
and the macro-level characteristics of the country wherein the household lives. 
However, the traditional regression models, like OLS regression model, have 
essential limitations in the analysis of such type of multilevel data because 
they choose a unit of analysis for the personality and the governmental 
attributes of the household. Specifically, insertion of the governmental level 
variables in OLS models, wherein the household is the analysis unit, 
contradicts one of the essential assumptions, i.e., variance consistency, that 
would otherwise lead to an efficient estimation and test of the hypothesis. 
Variance inconsistencies result in a number of standard errors in the 
estimation of model’s parameters hence increase the risk of first type errors 
(Raudenbush and Bryk, 2002). On the contrary, the hierarchical linear model 
can depict the multilevel data with structural error segmentations in individual 
and regional levels (Raudenbush and Bryk, 2002). To find answers to the 
questions raised herein, a hierarchical generalized linear model (HGLM) is 
used because the dependent variable, i.e. poverty status, is an imaginary (0, 1) 
variable. 
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The matrix view of a mixed multilevel equation takes the form below: 

𝑦௝ ൌ 𝑋௜𝛾 ൅ 𝑍௝𝑢௝ ൅ 𝑒௝  

Where, yj is an outcome vector (dependent variable); nj×1 belongs to 
cluster j; Xi is the nj×p matrix belonging to fixed effects, γ is a p×1 vector 
belonging to uncertain fixed parameters; Zj is the nj×r matrix of the random 
effect variables; Uj is r×1 vector of the uncertain random effects that features 
a normal distribution with a mean value of zero, and standard deviation of σu 
and ej is the nj×1 residual vector featuring normal distribution with a mean 
value of zero and a standard deviation of σe. 

Parameter estimation (regression coefficients and variance components) in 
multilevel modeling is most often carried out using maximum likelihood 
method that is a general estimation process providing an estimation of the 
society’s parameters in such a way that it is deemed maximally likely that a 
sample is selected from that society. The other estimation methods used in 
multilevel modeling are generalized least squares (GLS), generalized equation 
estimation (GEE), Bayesian models like Monte Carlo Markov Chain 
(MCMC).  

As it is pointed out, the maximum likelihood method is the most common 
method of estimating multilevel models. The method is advantageous in that 
its estimations are asymptotically efficient and consistent. In large sample 
volumes, the maximum likelihood estimations have the required strength, and 
they are not rendered inefficient with the contradiction of such assumptions as 
error term normality. Two various kinds of likelihood functions are utilized in 
multilevel models’ estimations. The coefficients and variances are 
simultaneously inserted in likelihood functions in the first method that is also 
known as full maximum likelihood (FML). The other method that is called 
restricted maximum likelihood (RML), only variance components are taken 
into account in the likelihood function, and the regression coefficients are 
estimated in a second step. When estimating variance components, FML 
considers the regression coefficients as fixed but with uncertain values but it 
does not take the lost degree of freedom into consideration for the estimation 
of the fixed effects. RML estimates variance components after the elimination 
of the fixed effects from the model. Resultantly, FML estimations of variance 
components are biased and extremely small in general. RML gives less bias, 
and it is also in possession of the characteristic that the coefficients outputted 
by it are equivalent to variance analysis estimations envisioned as optimum in 
case of the balanced groups (groups with equal sizes). Since RML is more 
realistic, it has to theoretically offer better estimations, especially in cases of 
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few numbers of groups, but in practice, the methods’ differences are 
negligible. 

According to the abovementioned cases, the function form is modified as 
demonstrated below: 

1 2 3 4 5 6 7

8 8 9 10 11

ij ij ij ij ij ij ij

ij ij ij ij ij

P NMembers Sex EducationJob Age Marital

Pop Unemp Parliament Public Gdps

      

    

    

   

 



where: 

Dependent variable (p): Absolute poverty 
Nmembers: number of household members 
Pop: population in each province 
Sex: gender of household head 
Unemp: the unemployment rate in each province 
Job: family head’s activity status 
Parliament: each province’s share of parliamentary representatives 
Age: age of the family head 
Gdps: GDP per capita of each province  
Marital status: marriage status of the family head 
Public: shares of public, educational and healthcare services in the added value of each province 
Education: education level of family head 
 

Table (2) presents the results of the multilevel model, including the 
individual level variables (personal characteristics) and the governmental 
level (institutional characteristics) for explaining the poverty differences 
between the studied provinces. Generally, the first duty of the multilevel 
model is that it has to investigate how much of the variance in dependent 
variable stems from the differences in the personality characteristics 
(individual level) and how much of it originates from the differences in macro-
level characteristics (the governmental level). Since poverty is a binary (two-
part) variable, it is important to figure out the likelihood of its variations with 
the changes in the individual characteristics and specifications as well as the 
demographic traits of the household or by the macro-level and institutional 
variables. As it can be seen, all of the macro-level variables have become 
meaningless with the existence of the individual level variables. In other 
words, the changes in poverty can be best explained by the individual level 
variables and the personality characteristics of the household, which means 
that the macro-level policies and the regional characteristics have had no 
effect on poverty at least in the studied year. 
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Table 2 
Estimation of individual level and macro-level factors influencing absolute 
poverty in 2004 
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rs 

0.3309 24.36 0.000 Population 18.81 0.64 0.521 
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gender 

-0.0074 -0.08 0.940 Unemployme
nt rate 

-0.1132 -1.48 0.139 

Family 
head’s 
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-0.2296 -5.79 0.000 Share of 
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-22.13 -0.84 0.403 

Family 
head’s 
age 

-0.0270 -
18.19 

0.000 Share of 
public 
services 

0.0121 0.19 0.847 

Marital 
status 

-0.0138 -0.15 0.883 GDP per 
capita 

0.00000
1 

0.48 0.635 

Educat
ion 
level of 
family 
head 

-0.0299 -3.55 0.000 LR test vs. 
logistic 
model: 
chi2(2)=2485
.77 
Prob>chi2=0.
0000 

   

Source: Research Findings 

Amongst the governmental level variables, GDP per capita is not found 
significantly associated with poverty. GDP per capita is the scale of economic 
development in a region, and it is applicable to the investigation of the trickle-
down effect that is of the belief that economic development causes poverty 
reduction. In the present study, the trickle-down effect is not confirmed and, 
in other words, the economic development level is not found having an 



100 Money and Economy, Vol. 13, No. 1, Winter 2018 

influence on poverty reduction in the studied regions. The issue is possibly 
due to the fact that a considerable amount of a province’s productions is spent 
on social welfare costs in the other provinces and that these products are not 
used to cover the expenses incurred in the same province they are 
manufactured. As a specimen, some provinces possess oil and minerals but, 
in spite of the high production rates in them, the budget distribution is different 
in them. As it is mentioned in theoretical foundations section, the same result 
is attained in some of the other researches for the studied year, and the trickle-
down effect is not seen even with the existence of economic development 
conditions and, despite the economic development in these regions, it is not 
found to have an effect on poverty reduction due to the post-industrial changes 
of the society and the weakening of the industry sector against the service 
sector and only inequality increase is an evidence for it.  

Moreover, the other variables related to macro-level factors, like 
population and unemployment rate, are not found significantly correlated with 
poverty occurrence likelihood. Unemployment rate is considered as a variable 
for measuring the employment level of the society in this study and, as it is 
shown by Freeman (2003) using the regional data in comparison to national 
level data following controlling for the demographic and structural factors 
that, in spite of the expectations, there is a negative correlation between the 
poverty rate and unemployment rate in the US during the 1980s and 1990s, 
the present study, as well, despite what is expected, does not document a 
correlation between unemployment rate and poverty occurrence likelihood in 
Iran’s regions.  

Shares of parliamentary chairs and quotients of public, educational and 
healthcare services of the provincial added value are two institutional 
variables of the proposed model that are related to the social security policies 
and system in each province. The parliamentary chair share of each province’s 
representatives, as individuals supposed to safeguard the interests of the 
working and deprived social classes, is embedded as a political factor amongst 
the variables. This variable aims at investigating the theory of power resources 
politically assuming that the representatives work in line with the maximal 
expansion of welfare policies in favor of the working class so as to keep 
poverty levels low. Furthermore, the general, educational and healthcare 
social costs of each province that determine the size of a welfare state also 
deal with the investigation of the issue as to whether poverty level of a 
province depends on the organized efforts for reducing poverty via supply and 
redistribution of income or not. The study results indicate that both of these 
institutional level variables are senseless and that these two sociopolitical 
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factors exert no effect on poverty reduction in the studied regions in Iran for 
2014. 

According to the individual level characteristics of the household, all of the 
existent variables, except for the gender of the family head and marital status, 
are found considerably dependent on the poverty occurrence likelihood. Based 
on table (2), the number of household members is the most important 
individual level factor. The increase in the number of household members 
(household aspect) brings about an increase in the poverty occurrence 
likelihood in such a way that absolute poverty occurrence likelihood is 
increased by 33% with every unit increase in the number of the household 
members. The next rank belongs to the family head’s activity. The results 
indicate that the increase in household activity level causes a reduction in the 
occurrence likelihood of poverty to the household in such a way that a 22-
percent reduction is evidenced for absolute poverty occurrence likelihood with 
every unit increase in the activity level. In addition, it is figured out that there 
is a negative relationship between the family head’s age and the poverty 
occurrence likelihood. This negative age-poverty relationship might have 
come about due to the fact that the adolescents account for a substantial 
quotient of unemployment and that having work-related experiences is usually 
a precondition for recruitment and this is what the educated and young social 
classes usually lack. 

The results of table (1) are reflective of the idea that, as expected, there is 
a negative relationship between the education level of the family head and the 
poverty occurrence likelihood. Increase in the family head’s education level 
for a degree brings about a reduction of nearly 3% in the likelihood of being 
inflicted with poverty. This latter finding is a human capital theory, and it has 
also been affirmed as well as other studies in this field. 

5 Conclusion 
Poverty has been investigated as a macro-economic phenomenon from the 
perspective of the schools of thoughts and economists and, on the contrary, 
some studies have endeavored to state the idea that poverty is a 
microeconomic subject and it can be investigated using micro-level 
foundations and individual characteristics. Due to the methodological 
limitations encountered in the past decades, the simultaneous relationships 
between the individuals, families and policies as well as the socioeconomic 
structures are neglected. To overcome the problem, a newly emerging 
multilevel technique is utilized to examine and analyze poverty as a function 
of individual level, macro-level and institutional level variables. To do so, 
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both of the individual level (personality characteristics) and macro-level 
(institutional level) variables influencing poverty are taken into account in the 
new literature. Considering the fact that the issue has been so far neglected in 
Iran, the present study uses a hierarchical generalized linear model and 
considers the individual level and macro-level variables simultaneously to 
investigate the factors related to poverty in Iran. 

The analysis of this idea shows that, amongst the macro-level and regional 
level variables, none has been able to explain the poverty occurrence 
likelihood in 2014 in the households of the studied regions. In other words, 
the trickle-down effect theory indicating the effect of economic development 
on poverty reduction is not confirmed. On the contrary, such theories as post-
industrial society and bipolar work market theory are stated for explaining the 
lack of influence by economic development on poverty.  

Unlike the macro-level variables, the majority of the individual level 
variables, including the number of household members, employment status, 
age and education level of the family head are found strongly and significantly 
associated with the impoverishment of the household. It is due to the same 
reason that any intervention made with the objective of preventing and/or 
reducing poverty should be focused on several individual level variables 
instead of just one variable. These findings feature the following political 
outcomes: 

The first is related to the personality characteristics of the household. 
According to the present study’s findings, the poverty status in households is 
correlated with the social and demographic characteristics of them. 
Specifically, the number of household members is the most important factor 
that can add to poverty likelihood. Therefore, birth control policies and 
culture-making strategies should be adopted to restrict the problem. 

Another important individual level factor influencing the poverty 
occurrence likelihood is the family head’s activity level. This variable speaks 
of the idea that the family head’s being employed and his or her performing 
of activity causes considerable reduction in poverty likelihood but the 
significance of this variable and insignificance of unemployment rate in 
macro-level are possibly confirming of the bipolar labor market theory and 
the skill-driven and spatial mismatches in the workforce in confrontation with 
poverty meaning that even employment increase has no effect on eradication 
of poverty in these regions due to the low skill levels of the poor, disabled and 
old social classes as well as for the absence of job opportunities in slum 
regions. Under such circumstances, households’ heads can bring down their 
impoverishment likelihoods via performing activities in informal and unstable 
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jobs (due to the governance of informal and unjust conditions). Thus, job 
security should be elevated for those who work in a part-time manner through 
increase in wage and provisioning of fringe benefits as well as by providing 
them with safe working conditions and social insurance of any type. 
Moreover, considering the employment status, the jobless individuals should 
be provided with proper jobs in the first place so that minimum sustenance 
can be guaranteed for them. In addition, these social classes can be guided 
towards more stable jobs by having them enhance their skills through the 
formation of entrepreneurship cooperatives. 

In the end, the education level of the household head is found effective in 
not being poverty-stricken. According to the fact that the increase in the 
household head’s education level causes reduction in the impoverishment of 
the household, as a whole, the family head, not only as a person who earns an 
income but also as a person who makes the most critical decisions on how to 
spend money and allocate family budget, plays a vital role in family expenses. 
Thus, parallel to the poverty eradication policies and preservation of income 
level, programs should be designed and implemented for the improvement of 
human capital via education and training, especially in economically deprived 
regions. 
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In financial markets, the main component of risk management is liquidity risk. Asset and 
Liability Management (ALM) strategy is concerned with managing all risks. Asset and 
liability management seeks to manage liquidity risk, which refers to both the liquidity of 
markets and which assets can be translated into cash. The liquidity is importantly affected 
by the management of banks’ balance sheets. This paper contributes to the discussion by 
focusing on liquidity and asset and liability management by providing a theoretical 
framework to examine how the ALM could be reduced the liquidity risk in banking. We 
investigate the effect of ALM indicators on liquidity risk. We measure liquidity risk, and 
ALM with indicators approach, using financial statement in 2006-2018 and panel data 
approach. The results indicate that if asset and liability management improves, liquidity 
risk decrease and if the ratio of capital adequacy increases, the bank can better cover 
liquidity risk, and so increasing in capital adequacy will reduce liquidity risk. Deposit per 
shareholders increases the liquidity risk of banks. Interest rate increases liquidity risk. 
When profitability increases, liquidity risk will increase. The relation between liquidity 
risk and profitability is positive. 

Keywords: Asset and Liability Management, Liquidity Risk, Macroeconomic Indicators. 
JEL Classification: C21, G23

1 Introduction 
Asset and liability management (ALM) includes the best investment of assets 
and future liabilities. The aim of ALM is the valuation of risks and benefits 
for assets and liabilities. The traditional view of managing risks, focus on 
risk’s type and survey the level of risk but the new technics study the financial 
risks. Strategies on ALM focus on assets and liabilities for implementing, 
monitoring, and revising financial objectives to controlling risks. Although, 
increasing of risks, improve the possibility that bank’s assets will not cover its 

                                                                                                                              
1 Banking Department, Monetary and Banking Research Institution, Iran; 
azam_ahmadyan@yahoo.com (Corresponding Author) 
2 Banking Department, Monetary and Banking Research Institution, Iran; 
mahshidshahchera@yahoo.com 



108 Money and Economy, Vol. 13, No. 1, Winter 2018 

short-term obligations, ALM is usually accompanied from a long-term 
perspective. (Choudhry, 2007) 

ALM survey gap in assets and liabilities, the sensitivity of balance sheet to 
change of prices and interest rate and could help to proper reactions and 
response to risks and fluctuation of the economic environment. Thus liquidity 
gap that shows risk could recognize liquidity mismatch in balance sheets. 
Banks manage liquidity risk that creates for any reason by this technique. 
Therefore, banks hold a large part of assets in the different liquid formation 
and provide liquidity requirement through a liquid asset while the needs of 
banks must be provided through funding. 

Then there is a linkage between liquidity risk and asset and liability 
management. Liquidity risk may be calculated by liquid asset and cash-flow 
matching. The liquid asset focuses on a liquid section in the balance sheet that 
banks use in their portfolios. These measure emphases on pools of assets and 
secured facilities. Liquidity relates to cash flow matching and mismatch of 
assets and liabilities, also asset and liabilities management. 

Liquidity risk management is so complex that it may cause different 
consequences in banking. Liquidity risk could be arising from different 
sources that this effect on banking liquidity risk management — Source of 
liquidity risk related to the business decision of managers and policymakers 
of banks. Banks managers utilize decisions based on a combination of 
historical data of markets and events. 

In recent years, Iranian banks have confronted a lack of liquidity and an 
increase in the cost of asset and liability management. The Government 
pressure to provide loan and to decrease the interest rates has caused no 
balance between assets and liabilities of banks. So this has led to banks failing 
to manage their assets and liabilities, thereby increasing liquidity risk. As for 
the importance of this issue, in this paper, we investigate, the relationship 
between asset and liability management and liquidity risk. 

This paper has some tips that set it apart from other studies. In this paper, 
based on the empirical literature on liquidity risk criteria, a hybrid benchmark 
for liquidity risk is designed. Then the banks of Iran are ranked according to 
the combination of liquidity risk. As the first rank bank is a bank that has the 
lowest liquidity risk and has the best liquidity risk management, the bank with 
the 5th rank has the highest liquidity risk and the worst liquidity risk 
management. Finally, considering the importance of the effect of Asset 
management and Liability management on liquidity risk, this effect has been 
investigated from three aspects of the effect of asset management, Liability 
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management and Asset - Liability management on liquidity risk, and the 
results have been compared. 

The organization of the paper is as follows. Section 2 provides a review of 
the existing literature of this study. Section 3 explains the importance of asset 
and liability management. Section 4 provides a detailed description of the 
variables that affect our analysis. The final section surveys the empirical 
methodology and key findings of this study and provides concluding 
comments. 

2 Literature Review 
The purpose of Hunjra et al. (2017), was to determine the gap between the 
assets and the liabilities of Islamic and conventional banks. It also finds the 
impact of liquidity risk, capital adequacy, management efficiency, operating 
cost, and transaction size on net interest margin for Conventional Banks (CBS) 
and net profit margin for Islamic Banks (IBs) in Pakistan, Malaysia, Bahrain, 
and UAE. Short-term and long-term assets and liabilities gap are further 
emphasized in this study. Data were extracted from the financial statements 
of both types of banks for the period of 2008-2014. This study finds that there 
is a negative short-term gap for both types of banks, while the long-term gap 
for both types of banks is positive. Results show that the operating cost is an 
important factor which affects the profit margins and progress quality of the 
management of banks. Finally, the overall results show that CBS have better 
assets and liabilities structure of profitable assets at low-cost liabilities. 

The specific objectives of Mamati et al. (2017), was to examine the effect 
of liquidity stress testing on liquidity risk of microfinance banks in Kenya. 
They wanted to determine the effect of loan to deposit ratio on liquidity risk 
of microfinance banks in Kenya, to determine the effect of return on assets on 
liquidity risk of microfinance banks in Kenya, and to determine the effect of 
return on equity on liquidity risk of microfinance banks in Kenya. The 
findings were significant to the microfinance banks for effective asset 
liabilities management and policy formulation. The results of the regression 
analysis indicate that there is a great positive correlation between liquidity risk 
and liquidity stress testing, and significant negative relationship between loan 
to deposit ratio, Return on Asset and Return on Equity. The findings of the 
analysis conclude that the independent variables affect the dependent variable 
(Liquidity risk). 

Hong et al. (2014) examined the impact of liquidity risk measures using 
the Net stable funding ratio and liquidity coverage ratio in the model using 
panel data from US banks for the period 2001 to 2011. This survey shows that 
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liquidity risk is the main reason for crisis and point out new liquidity 
requirements under the Basel III is important for controlling risk. Sharara 
(2014) survey the constraint of liquidity and its effect on ALM strategies in 
Zimbabwe. Results showed the relationship between liquidity shortage and 
vulnerable in the financial market is strong, and ALM creates the capacity of 
cash holding in banking. Liquidity risk was subjected to profitability. ALM 
absorbs risk and shocks that banks fact it. Also, Sharara (2014) indicate that 
ALM is the main role in the monitoring of liquidity risk. 

Guthua (2013) investigated the effect of Asset Liability Management on 
the liquidity risk on the commercial banks in Kenya. The results of the 
regression analysis show that there is a significant positive relationship 
between independent variables (return on equity, capital adequacy, loan to 
deposit ratio, return on assets, total assets, asset-liability management policies, 
liquidity stress testing, and contingency funding plan) and the dependent 
variable, i.e. liquidity risk of commercial banks. The findings of the analysis 
conclude that independent variables affect the liquidity risk of commercial 
banks in Kenya. 

Ratnovski (2013) use a model in which banks can manage liquidity risk. 
Result Showed Higher liquidity protects banks against small liquidity shocks, 
and greater transparency guards large liquidity shocks. The author suggests, 
the government can choose effective and supportable rules and regulations for 
liquidity buffers, but cannot impose transparency. Thus, government liquidity 
regulation results in reduced amounts of active liquidity management. Banks 
hold high liquidity buffers by law but reduce their costly transparency efforts. 

Harvey (2013) emphasis on ALM strategies detects the risks in the United 
States. This study indicates that there is a positive relationship between asset 
and liability management and financial performance. According to the 
evidence, asset and liability management improves profitability and 
performance. 

Rosen and Zenios (2006) indicate the importance of asset and liability 
management. This study states that liquidity risk changes the financial 
statement and effect on profitability. Asset liability management could be 
controlling this risk and increase risk acceptable of banks. These strategies in 
ALM help to manage risk better. Rogers (2005) survey the relationship 
between asset and liability management and profitability in Scotland banking 
system. ALM controlling could be increased performance in commercial 
banks. Vulnerabilities of the financial sector could be influenced by ALM 
strategies. 



Effect of Asset and Liability Management on Liquidity Risk of Iranian Banks 111 

Muranaga and Ohsawa (2002) survey the relationship between ALM 
strategies and risks. This study focuses on suitable strategies for controlling 
risks management. 

Ahmadyan (2018), using the existing theoretical and empirical literature, 
and applying a DSGE model, the impact of macroeconomic variables on asset 
and liability management is modeled. The kernel distribution function is used 
to extract the critical threshold of the target macro variables. This function 
allows the researcher to determine the thresholds according to their variable 
process. The results of the survey show that, in recession and decline in GDP, 
asset and liability management costs are rising more than the price index 
increases. 

Omrani and Naji Azimi, (2016), try to define various objectives with the 
focus on determining the optimal amount of cash and liquidity risk, and, based 
on that, optimally manage assets and liabilities. Considering the determination 
of multiple objectives and limitations in the banking system and the 
experience of past years, the model used in this paper is fuzzy idealized, fuzzy 
programming model with fuzzy restrictions. The proposed paper model is 
capable of presenting optimal values for each item of the balance sheet for the 
coming years according to the conditions of previous years. There are nine 
aspirations and more than thirty fuzzy limitations in the model to achieve the 
final answer. The goals of the paper are: to maximize profits, to limit the ratio 
of facilities to deposits, to increase the bank's share of deposits, increase the 
amount of balance sheet items, increase the amount of different assets to total 
assets, observance of restrictions, the adequacy of capital, the reduction in the 
volume of investment in tangible fixed assets, the greater the claims of the 
Central Bank of the amount of debt to it, and the greater the claims of banks 
and credit institutions of the amount of debt to them. Hierarchical analysis 
method has also been used to achieve the importance of each of these 
aspirations. In the end, the results of the research are compared in both fatal 
and fuzzy models, and the improvement of the results in a fuzzy state is visible 
to the definitive state. 

Ahmadyan and Shahchera (2014) suggest a micro funded framework that 
can evaluate the role of asset and liability management in the banking sector 
in business cycles through a DSGE model. In this paper, they use a Bayesian 
method to estimate parameters and use national account and balance sheet data 
from 1981 to 2013. Results show that tightening monetary policy decreases 
the cost of ALM. On the other hand, raising required reserve requirement 
increases the cost of asset and liability management; technology shock leads 
to a decrease of asset and liability management cost, and the costs of ALM 
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affects the interest rate. Then, the increase in the cost of ALM leads to an 
increase in interest rate. 

3 The Importance of Asset-Liability Management (ALM) 
ALM strategies suggest a long-term position for investing assets and covering 
liabilities in the time.ALM strategies create better planning for future 
uncertainties; and, ideally, improve efficiency and performance from the 
integration of asset and liability management (Yuliya Romanyuk, 2010). 

Brennan, Schwartz, and Lagnado (1997), Mulvey (2001), Rosen and 
Zenios (2006), Kosmidou and Zopounidis (2008), and Mulvey and 
Vladimirou (1989) indicate the importance of ALM in banking and introduce 
the methods that could improve the banking business models. 

Asset-liability management is the authorizing the maturity shapes of assets 
and liabilities. It associates the methods of asset management, liability 
management, and spread management into a consistent process leading to 
combined management of the total balance sheet. 

Susie Fair (2003) describes ALM is the process of assessing balance sheet 
risk and making prudent decisions. ALM process joins in profiting committee 
and creates the best decisions for banks. According to Patrick Totty (2003), 
ALM decreases balance sheet risk by predicting how earnings and other key 
performance benchmarks response in alternative interest-rate environments 
and economic conditions. ALM helps the bank to manage its assets and 
liabilities efficiently with special focus on profitability, capital adequacy, 
liquidity, and risk factors in a dynamic and competitive economic 
environment. Asset-liability management is a set of interrelationships that 
must be identified, coordinated, and managed as an integrated system 
(Moynihan, Purushothaman, Mcleod, and Nichols, 2002). 

Banks create liquidity as maturity transformation, also known as time 
intermediation. In other words, they demand deposits and other short-term 
resources and lend them in the form of longer maturity. (Elliott, 2014) 
Maturity transformation is useful for banking to provide liquidity. Banks, as 
the main intermediate, create liquidity. In particular, deposits are “sticky”. 
Demand deposits can theoretically all be remote in a single day. Therefore, 
banks can create liquidity by the mismatch. Attention is drawn to the fact that 
banking crisis may also arise. 

Management and controlling of liquid assets is an important role in 
liquidity risk management. Banks may also face additional liquidity 
requirements from activities and businesses that create more instability and 
volatility. Lending activities also change their liquidity needs; banks may 
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deliver credit to firms and financial institutions. Banks with more deposits 
need adequate cash to reduce the possibility of liquidity risks. Finally, the type 
of banks’ activities and performance impact on their liquidity needs. 

Banks need to have sufficient liquid assets that can be converted easily and 
quickly into cash with little or no loss of value. This leads to bank to prefer 
different share concentrations if it focuses only on the risk-return tradeoff. 

Management of liquid assets is determined importantly by its internal 
liquidity risk management framework, which depends on the business model 
and individualized liquidity needs. Although the financial statement of banks 
shows, there are relatively share of reserve balances to meet liquidity needs. 
Investment banks may also face additional intraday liquidity needs from 
dealer-intermediated activities and businesses such as prime brokerage 
services and derivatives trading. Banks’ commercial lending activities also 
design their liquidity needs; banks may provide credit to nonfinancial firms 
and financial institutions that involve relatively quick funding. 

Banks could have a sound process for identifying, measuring, monitoring 
and controlling liquidity risk. Then, banks need a funding strategy that makes 
effective portfolios in the sources of funding. Banks should actively manage 
their collateral positions, differentiating between encumbered and 
unencumbered assets. 

Since the Financial Crisis in 2008, the business of banks is seriously 
argued. Especially, Regulators focus on reducing systemic and economic risk 
coming from the banking sector. The Regulators are severely limiting the 
capability of bank management and bank owners to define their business 
models. The relationship between business model and ALM strategies is more 
important for assessing risk. 

The main purpose of ALM is to limit and manage risks of balance sheet. 
Management requires regarding restrictions and assessment of revenue. Then, 
the liquidity is importantly affected by the management of banks’ balance 
sheets. 

This paper contributes to the discussion by focusing on liquidity and asset-
liability management by providing a theoretical framework to examine how 
the ALM could be reduced the liquidity risk in banking. 

4 Model 
This study is based on the assessment of ALM on liquidity risk in the banking 
system in the period from 2006 to 2018. Financial data obtained from banking 
database and macroeconomic statements from the Database of Central Bank 
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of Iran. This model estimated panel data for 30 banks1 (private and state 
banks) in the Iranian banking system. In our study, the data includes active 
banks in the Iranian banking system throughout 2006-2018. This financial 
information is retrieved from the Central Bank dataset. 

According to the importance of liquidity in Iran’s banking system, the 
relationship between liquidity risk and ALM is surveyed. Namely, this paper 
investigates which ALM determinant has the highest dependency on the 
dependent variable (liquidity risk). Also, this concept has by using statistical 
methods such as ANOVA Analysis and multiple regression analysis in 
measuring the individual and combined effects of the variables on the 
dependent variable. 

To measure the liquidity risk, we use two steps. First, individual risk 
criteria are calculated for liquidity risk, and then the calculated criteria are 
combined. As a point of Madhi (2017), this paper has been used liquidity risk 
indicators. Liquid asset to total asset measures the ability of a bank to absorb 
liquidity shocks. A high ratio means a high ability to absorb shocks. Liquid 
assets to short term liabilities measure the ability of a bank to cope with a high 
demand for short term liquidity. A high ratio means that the bank is liquid at 
short-term. Liquid assets to deposits used to measure a bank’s liquidity in case 
that bank cannot borrow from other banks. 

The more liquid asset means that the bank can control and manage liquidity 
risk. Loan to total assets measures the share of loans in total assets. It shows 
the percentage of the bank’s assets related to illiquid loans. When this ratio is 
high, it means that the bank is less liquid. Loans to deposit plus short term 
liabilities indicate the relationship of illiquid assets and liquid liabilities. When 
this ratio is high, it means that the bank is less liquid. Bank’s loans –customer 
deposits to total assets- indicate liquidity risk exposure. Define as the 
difference between the bank’s loans and customer deposits; the financing gap 
is divided by total assets. The variables used in this article are presented in 
Table 1.this table shows all of the variables that use the models. 

                                                                                                                              
1 Eghtesad Novin, Ansar, Parsian, Pasargad, Ayande, Day, sarmaye, Sina, Saman, Shahr, 
Karafarin, Iran zamin, Hekmate Iranian, Ghavamin, Ghardeshgari, Khavarmine, Tejarat, 
Saderat, Mellat, Refah, Sepah, Melli, Post Bank, Gharz ol Hasaneh Mehr, Gharz ol Hasane 
Resalat, Sanat va Madan, Kashavarzi, Maskan, Tose Saderat, Tose Taavon. 
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Table 1 
Definitions of the Variables 

 indicators Symbol 
liquidity risk Liquid asset to total asset Lr1 

Liquid assets to Short term Liabilities Lr2 
Liquid assets to deposits Lr3 
Loan to total assets Lr4 
Loans to (deposit+ short term liabilities) Lr5 
(Bank’s loans –customer deposits) to Total assets Lr6 

Combined 
liquidity risk 

Rank between 1,…5. 
1 is the Bank with minimum liquidity risk, and five is the 
Bank with maximum liquidity risk 

LRM 

Performance Capital adequacy Perform1 
Deposit per shareholders Perform2 

Profitability Return on asset Pro1 
Net interest margin Pro2 

Macroeconomic Loan interest rate Eco1 
Asset and 
Liability 
Management 

Total asset per shareholders AM 
Total Liability per shareholders LM 
Asset sensitive to interest rate over liability sensitive to 
interest rate 

ALM 

Source: Research Findings 

The following steps, this research calculate the measure of the combined 
liquidity risk ratio. First, each liquidity risk ratio is normalized using the 
minimum and maximum ratios. 

ቀ௔೔ି௅
௎ି௅

ቁ  (1) 

Where, ia , L  and U  are Liquidity risk ratio, minimum, and maximum of 

them. Then, to derive an indicator for the combined liquidity risk, the sum of 
these normalized indices is calculated. 

𝐶𝑆௜ ൌ ∑ ቀ௔೔ି௅
௎ି௅

ቁ (2) 

That 𝐶𝑆௜ is combined of the liquidity risk ratio. The amount 𝐶𝑆௜is between zero 
and one. Zero is the worst situation, and one is the best situation in this criterion 
(Prasad. K.V.N & G. Ravinder, 2012). Table 2, Shows this ranking. 
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Table 2 
Ranking 

Criterion Rank 
𝟎. 𝟖 ൏ 𝑪𝑺𝒊 ൏ 𝟏 1 
𝟎. 𝟔 ൏ 𝑪𝑺𝒊 ൏ 𝟎. 𝟖 2 
𝟎. 𝟒 ൏ 𝑪𝑺𝒊 ൏ 𝟎. 𝟔 3 
𝟎. 𝟐 ൏ 𝑪𝑺𝒊 ൏ 𝟎. 𝟒 4 
𝟎 ൏ 𝑪𝑺𝒊 ൏ 𝟎. 𝟐 5 

Source: Research Findings 

Table 3 
Unit Root Tests of the Variables 

variables PP-Fisher, Chi-
square 

ADF- Fisher, 
Chi-Square 

Im, Pesaran and 
Shin W-Stat 

Levin, Lin& Chu 

Lr1 178.970 
(0.000) 

139.379 
(0.000) 

-9.53440 
(0.000) 

-43.6453 
(0.000) 

Lr2 197.122 
(0.000) 

199.969 
(0.000) 

-20.7459 
(0.000) 

-70.0078 
(0.000) 

Lr3 173.837 
(0.000) 

186.723 
(0.0001) 

-25.2855 
(0.000) 

-105.302 
(0.000) 

Lr4 108.493 
(0.0001) 

115.415 
(0.000) 

-4.56118 
(0.000) 

-8.98685 
(0.000) 

Lr5 140.018 
(0.000) 

121.349 
(0.000) 

-8.91144 
(0.000) 

-53.7281 
(0.000) 

Lr6 137.121 
(0.000) 

104.016 
(0.0004) 

-4.45454 
(0.000) 

-18.5166 
(0.000) 

Perform1 149.147 
(0.000) 

128.446 
(0.000) 

-9.14455 
(0.000) 

-40.8735 
(0.000) 

Perform2 220.262 
(0.000) 

146.337 
(0.000) 

-7.42976 
(0.000) 

-19.5453 
(0.000) 

ALM 224.847 
(0.000) 

174.033 
(0.000) 

-10.3530 
(0.000) 

-21.5598 
(0.000) 

Al 188.525 
(0.000) 

118.787 
(0.000) 

-5.43675 
(0.000) 

-11.8011 
(0.000) 

Am 210.440 
(0.000) 

141.045 
(0.000) 

-7.32268 
(0.000) 

-18.4565 
(0.000) 

Eco1 168.227 
(0.000) 

152.477 
(0.000) 

-6.10099 
(0.000) 

-14.9188 
(0.000) 

Pro1 150.301 
(0.000) 

119.026 
(0.000) 

-8.69073 
(0.000) 

-48.8577 
(0.000) 

Pro2 139.867 
(0.000) 

110.147 
(0.0001) 

-7.79212 
(0.000) 

-46.7623 
(0.000) 

Source: Research Findings 
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Banks that are ranked 1 and 2, these banks are low risk and have good 
liquidity risk management. If the rank of banks is 3, these banks are medium 
risk and have average liquidity risk management and Banks with 4 and 5 
ratings, these banks are high risk and have poor liquidity risk management. 

The results of the unit root test are shown in Table 3. This paper uses the 
four unit root test statistics, PP-Fisher, ADF- Fisher, Im, Pesaran and Shin W-
Stat, Levin, Lin& Chu. 

The results show that all of the variables are static at the level and Inference 
and significance at the level of 5%. Statistical analysis of variables is 
presented. 

Table 4 
Descriptive Statistics (Lr) 

 Lr1 Lr2 Lr3 Lr4 Lr5 Lr6 
Mean 18.37782 287.9284 70.82426 93.53301 122.3219 -11.46677 
Median 14.10592 130.2846 22.60062 99.24519 119.0124 -19.87357 
Maximum 92.21803 7378.904 4801.990 136.1833 894.4176 96.64822 
Minimum 1.591581 6.074725 1.886783 0.000000 0.000000 -111.7168 
Std.Dev. 12.87878 686.4756 354.3637 27.08281 66.10246 38.46401 
Skewness 2.091861 7.430714 12.33342 -1.208920 8.156108 0.695349 
Kurtosis 9.890152 68.91375 163.3300 4.241713 95.95896 3.896581 
Jarque-Bera 533.3588 37475.02 215995.4 60.64153 73115.37 22.47360 
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000013 
Sum 3620.430 56721.90 13952.38 18426.00 3620.430 56721.90 
Sum Sq. 
Dev. 

32509.14 92364761 24612428 143761.8 32509.14 92364761 

Observations 197 197 197 197 197 197 
Cross 
sections 

30 30 30 30 30 30 

Source: Research Findings 

In table 4 and 5, the Descriptive Statistics of variables is shown. Iranian 
banks have an average of 18.37 percent in Liquid asset to total asset. The 
average of Liquid assets to deposit is 70.82 percent. The liquidity risk indexes 
respectively are distributed in leptokurtic (K=9.8, 68.91, 163.33, 4.24, 95.95 
and 3.8) manner and some positively skewed (S=2.09, 7.43, 12.33, -1.20, 8.15 
and 0.69). If skewness is negative, the data are negatively skewed or skewed 
left, meaning that the left tail is longer. If the skewness of distribution is zero, 
data are perfectly symmetrical. If skewness is less than −1 or greater than +1, 
the distribution is highly skewed. The Jaque-Bera test supports that the 
liquidity risk is not normally distributed (JB=533.35, 37475.02, 215995, 
60.64153, 73115, 37, and 22.47360). This distribution further shows that half 
of the Iranian banks had liquidity risk index that is higher than 14.10, 130.28, 
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22.60, 99.24, 119.01, and 19.87 percent. Data show that while some banks 
have less than 10 percent liquidity risk index, others have as high as 111.71 
percent. 

Table 5 shows Asset and liability management indicators. The stat of 
Jarque-Bera and p-value shows that we reject null hypnotists and conclude the 
data is not normally distributed. 

The mean of capital adequacy ratio (perform1), have 10.62 percent. It 
indicates that Iranian banks are well-capitalized and have a high capacity to 
withstand shocks that could be caused by loan defaults. While half of the 
Iranian banks have higher than 6.67 percent capital adequacy ratio, some have 
less than 1 capital adequacy ratio (minimum of 0.12), implying the 
insufficiency of capital. Also, their shareholders have yet to infuse the 
required capital to cover the bank’s capital deficiency or prepare a capital 
build-up plan acceptable to the banking sector program. 

The Jarque-Bera test shows deposit per shareholders was likewise not 
normally distributed (JB=503564), with a Kurtosis=220 and positively 
skewed distribution (S=14). 

Table 5 
Descriptive Statistics of Variables 
 AM LM ALM PERFORM1 PERFORM2 Pro1 Pro2 Eco1 
Mean 1923.8 1832.38 116.0584 10.62457 1522.047 1.5046 2.2199 15.0 
Median 1472.7 1344.80 87.93266 6.679907 1039.884 0.9806 1.3307 14.0 
Maximum 83092.6 82992.6 3092.233 67.84395 80586.59 13.682 50.0092 21.00 
Minimum 150.0 126.000 175.0000 0.120348 3.146479 -3.577 -4.9349 12.00 
Std. Dev. 5337.2 5337.64 205.6300 10.50491 5167.800 2.004 4.2425 3.322 
Skewness 14.184 14.17736 12.60748 2.452756 14.43927 2.0727 6.6633 0.953 
Kurtosis 215.73 215.5800 179.2679 9.682526 220.9639 10.243 69.145 2.371 
Jarque-Bera 479795. 479106.6 327630.4 575.5317 503564.7 719.7 47045.2 50.42 
Probability 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sum 458096. 458096.2 28782.47 2135.539 380511.7 373.14 550.541 45000 
Sum Sq. 
Dev. 

7.09e9 7.09e+9 10444072 22070.63 7.65e+09 992.6 4445.889 3300 

Observations 250 250 248 201 250 248 248 300 
Cross 
sections 

30 30 30 30 30 30 30 30 

Source: Research Findings 

Moreover, profitability, measured in terms of ROA (pro1), is fairly low at 
1.41 percent. ROA is likewise not normally distributed as indicated by the 
Jarque-Bera test (JB=1235.72), with a leptokurtic (K=14.16) and positively 
skewed distribution (S=2.38), indicating that half of the Iranian banks have 
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ROA higher than 1.03 percent. Data shows that some banks have as high as 
13.68 percent ROA, while others have even less than zero. 

Net interest margin (pro2) averaged at 2.21 percent; it was highly 
leptokurtic (K=69.14). The maximum Net interest margin is 50 percent. The 
distribution was highly negatively skewed (S6.66), with half of the Iranian 
banks having net interest margin higher than 1.3 percent. Similarly, the 
distribution is not normal, as indicated by the Jarque-Bera test (JB=47045). 

The mean of loan interest rate (Eco1) is 15 percent. The loan interest rate 
in Iran is less than 12 percent; this show banking system supplies credit in 
low-cost. Half of the Iranian banks have higher than 14 percent loan interest 
rate. Some have less than 12 percent implying some banks reduced their 
interest revenue. In Iran, inflation is more than the loan interest rate, this 
situation decreases the interest revenue of the banking system, but this interest 
rate is high for producing section and the cost of producing increase. 

In this section, we expand the analysis and estimate models with panel data 
(2006-2018), to this concept, we recognize characteristics which may not be 
constant over time (heterogeneity) and reduce bias in the estimated 
parameters. Using Eviews 9, a panel data model is estimated, and the required 
tests are performed. The results of Limer test are shown in Table 5. The F-
limer test is used to recognizing the pooled and panel data estimation. The 
probability of statistic shows the panel data can be used. 

Table 5 
F-Limer Test 

Chi-square F- stat 

119.367099 
(0.0000) 

4.505873 
(0.0000) 

Source: Research Findings 

Hausman's test is used to select the methods of random effects or fixed 
effects. The results show that the model should be estimated by the random-
effects method. 

Table 6 
Hausman Test 

Test Summary F- stat 

Cross-section random 6.006720 
(0.5390) 

Source: Research Findings 
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The structure of the model is shown in formula (1): 

𝑦௜௧ ൌ 𝐶 ൅ ∑ 𝛽௜𝑥௜௧ ൅ 𝑒ଶ଴ଵ଻
௧ୀଶ଴଴଺  (3) 

in which 𝑦௜௧ are dependent variables, and this variable denotes liquidity risk. 
𝛽௜ is the coefficient of the explanatory x variables. 𝑥௜௧are independent 
variables. C is the value of the intercept. ℮ is the error term assumed to have 
zero mean and independent across the time period. In estimation (1), an 
independent variable related to asset and liability management is ALM (Asset 
sensitive to interest rate over liability sensitive to the interest rate). In 
estimation (2), the independent variable is AM (Asset per shareholders) and 
in estimation (3), the independent variable is LM (Liability per shareholders). 

Table 7 
Results of the Model 

Indicators Estimation(1) Estimation (2) Estimation (3) 
C 4.484080 

(11.48356) 
4.518741 
(11.48680) 

4.29925 
(11.32733) 

ALM -0.002429 
(-1.315309) 

……. ……. 

Al ……. -0.0001333 
(-2.311862) 

……. 

Am ……. ……. -0.000146 
(-2.573894) 

Perform1 -0.005612 
(-3.539396) 

-0.004288 
(-4.145936) 

-0.004100 
(-4.027738) 

Perform2 0.000150 
(2.26478) 

0.016084 
(1.110220) 

0.000153 
(2.309706) 

Eco1 -0.067340 
(-3.459079) 

-0.069932 
(-3.529068) 

-0.064723 
(-3.340027) 

Pro1 -0.265741 
(-2.670249) 

-0.220680 
(-2.395712) 

-2.208196 
(-2.271616) 

Pro2 -0.092121 
(-2.037144) 

-0.080441 
(-2.259764) 

-0.076845 
(-2.173461) 

R-sq 0.78 0.79 0.69 
D. W.  1.84 1.81 1.71 

Source: Research Findings 

According to the results, there is a negative relationship between liquidity 
risk and asset and liability management. The better management can make 
better controlling in liquidity risk. Asset liability management is concerned 
with strategic balance sheet management involving risks caused by changes 
in the interest rates, exchange rates, and the liquidity position of the bank. The 
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significance of ALM to the financial sector is further highlighted due to the 
dramatic changes that have occurred in recent years in the assets (uses of 
funds) and liabilities (sources of funds) of banks. There is a vast shift in the 
borrowers’ profile, the industry profile and the exposure limits the same as, 
interest rate structure for deposits and advances, and so on. This has been 
accompanied by increased volatility of markets, diversification of bank 
product profiles, and intensified competition between banks on a global scale, 
all adding to the risk exposure of banks. Thus, banks increasingly need to 
match the maturities of the assets and liabilities, balancing the objectives of 
profitability, liquidity, and risk. This concept increases the need for 
implementing asset liability management in banks. 

Perform1 is capital adequacy that indicates the measure of health in the 
banking system. If the bank increases the ratio of capital adequacy, it can make 
better covering and controlling liquidity risk, and so increasing in capital 
adequacy will reduce liquidity risk. Perform2 variable indicates deposit per 
shareholders. Whatever the deposit is more than equity, the bank has more 
unstable resources and less risk-taking capability. It increases the Liquidity 
risk of banks. 

Eco1 variable is the interest rate of lending. The higher interest rates create 
more willing for attracting deposits and supply credits, and due to the 
difference in the maturity of deposits and credits, the risk of liquidity of banks 
increases. 

Pro1 and pro2 consider as profitability index. Return on the asset and net 
interest margin show the profitability measure that we use in this model. The 
more profitability indicates the more asset incoming. Because assets incoming 
is mainly assets with long-term maturity, if they increase, although raising 
profitability, also increases the liquidity risk in banks. 

5 Conclusions 
Effective asset-liability management is especially important for deposit-taking 
institutions since the variety of liabilities for them is, by definition, more 
complex than non-deposit-taking institutions. 

A sound asset-liability management strategy enables organizations to 
minimize the risks inherent in the balance sheet by matching the currencies 
and terms of assets and liabilities as closely as possible in line with the 
organization’s risk appetite. When terms and currencies of assets and 
liabilities are perfectly matched, there is no financial risk (note that this does 
not eliminate other risks—especially credit and operational risks). In practice, 
it is hard to match these terms exactly, so it is important to measure the 
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mismatch and set ceilings, or limits, on the amount of risk with which the 
organization is comfortable. 

In this paper, we focus on the effect of asset and liability management 
index on liquidity risk. Liquidity risk, as defined here, is not the same as cash 
flow management. Cash flow management concentrates on daily cash flow 
needs per branch or field office for loan disbursement, operating costs, etc. 
Liquidity management focuses on liquidity risk indexes. 

To investigate the effect of asset and liability management on liquidity risk, 
the financial statements of Iran’s banking system for the period 2006-2018 
have been used. Results indicate that asset and liability management indicators 
have a significant and negative effect on liquidity risk. The more banks 
succeed in managing assets and liabilities, the better it can be accountable for 
deposit withdrawals, and liquidity risk decrease. These results are similar to 
Hunjra et al. (2017), Hong et al., (2014), and other papers that we survey in 
the literature review. 

The liquidity is importantly affected by the management of banks’ balance 
sheets. This paper contributes to the discussion by focusing on liquidity and 
asset-liability management by providing a theoretical framework to examine 
how the asset-liability management could reduce the liquidity risk in banking. 
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  ایران هایبانک نقدینگی ریسک بر بدهی و دارایی مدیریت اثر
  †مهشید شاهچرا  *اعظم احمدیان

 ۹/۶/۱۳۹۸پذیرش: تاریخ   ۸/۲/۱۳۹۸تاریخ دریافت: 

به بررسی با ارائه یک چارچوب نظری  و این مقاله با تمرکز بر مدیریت نقدینگی و مدیریت دارایی و بدهی
نقدینگی در بانکداری را کاهش  ریسکتواند می مدیریت دارایی و بدهی چگونهپردازد که این موضوع می

کنیم. ما شاخص ریسک نقدینگی بررسی می بررا  مدیریت دارایی و بدهی هایشاخصاثر . ما دهد
با استفاده از گزارش مالی در و  هابا رویکرد شاخص مدیریت دارایی و بدهی را ریسک نقدینگی و

اگر که  دهدنشان می ایجکنیم. نتگیری میاندازه  Panel Data و رویکرد ۲۰۱۸تا  ۲۰۰۶های سال
اگر بانک نسبت کفایت  ین،همچن یابد.کاهش می ینقدینگ ریسک بدهی بهبود یابد،مدیریت دارایی و 

و بنابراین افزایش آن باعث کاهش  بهتر ریسک نقدینگی را پوشش دهدتواند سرمایه را افزایش دهد، می
افزایش  یابد. اگر سودآورینقدینگی افزایش می، ریسک افزایش نرخ سودبا نقدینگی خواهد شد.  ریسک
 و ارتباط مثبت میان ریسک نقدینگی و سودآوری وجود دارد. ابد، ریسک نقدینگی افزایش می ییابد

  های اقتصاد کلانمدیریت دارایی و بدهی، ریسک نقدینگی، شاخصکلید واژه: 
  JEL :C23, G21بندی طبقه
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  رانیاز عوامل موثر بر فقر در ا یسطحچند لیتحل
  †ندا بیات  *اصغر سالمعلی

  ۱۷/۶/۱۳۹۸تاریخ پذیرش:   ۱۳/۸/۱۳۹۷: دریافتتاریخ 

قابل توجه در  یاجتماع یاز مشکلات اقتصاد یکیعوامل موثر بر فقر که  یمطالعه با هدف بررس نیا
مطالعه از مدل  نیدر ا ن،یشیمطالعات پ یها تیغلبه بر محدود یاست، انجام شده است. برا رانیا

 یهایژگی(و یدر سطح فرد لیو تحل هیتا به طور همزمان امکان تجز دیاستفاده گرد یسطحچند
که  یو نهاد یعوامل فرد ی. جهت بررسدی) فراهم آیو نهاد یاقتصاد یهایژگی) و کلان (ویتیشخص

مرکز  یبودجه خانوار استان یهاقرار دهند از داده ریخانواده را تحت تأث کیفقر در  تیممکن است وضع
 یاثرات فرد سهی. با مقادیاستفاده گرد ۱۳۹۳در سال  یامنطقه یمل یهاحساب نیو همچن رانیآمار ا
از دو سطح،  کیروشن کند که کدام  یبه طور تجرب تواندیمدل م ل،یو تحل هیتجز ندیدر فرا یو نهاد

 دهدینشان م قیتحق جیرا بر عهده دارد. نتا ریفق یهابر احتمال فقر در خانواده یشتریب یریپذریتأث
نبوده و  رگذاریرفت از فقر تأثبرون ایو کلان بر احتمال وقوع  یسطح نهاد یرهایاز متغ چکدامیکه ه
اشتغال، سن و  تیخانوار، وضع یاز جمله تعداد اعضا ،یسطح فرد یرهایحال اکثر متغ نیدر ع
  با احتمال وقوع فقر در خانوار دارند. یو معنادار یسرپرست خانوار رابطه قو لاتیتحص زانیم

عوامل سطح کلان،  ،یعوامل سطح فرد ،یکننده فقر، مدل چند سطح نییعوامل تعکلیدواژه: 
  یعوامل سطح نهاد

  JEL :H31, I32, P36, R28بندی طبقه
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 رانیفارکس در ا یبر معاملات بازار مال یگذارتیمحدود ایآ
  شده لیمدل تعد کیاست؟  یضرور

  †کمیل طیبی  *شهرام معینی

  ۲۲/۵/۱۳۹۸تاریخ پذیرش:   ۲۵/۱۲/۱۳۹۷تاریخ دریافت: 

کارگزاران  قیرا از طر نیآنلا یارز ی، معاملات و سفته باز۲۰۱۶در ماه نوامبر  رانیا یبانک مرکز
 یگرمعامله نیهنوز در بازار فارکس آنلا یرانیاز سفته بازان ا یحال، برخ نی. با افارکس ممنوع کرد

معقول است؟ بر اساس گزارش ها،  رانیبازار فارکس در ا تیممنوع ایکنند. آیم انیز کنند و عمدتاً یم
از  یبرخکنند. یسال رها م کیگران در فارکس شکست خورده و بازار را بعد از شش ماه تا اکثر معامله
عدم  سک،یر تیریکم، عدم مد هیاول هیگران شامل سرمامعامله یها یژگیشکست را به و نیمحققان ا

است که چرا اکثر  نیا یرسمطالعه بر نیدهند. هدف از اینسبت م یصبر ینظم و انضباط و ب
را  انیز سکیبازار فارکس و ر یهامولفه نیرابطه ب نیاند. مطالعه همچنگران شکست خوردهمعامله
 کیبازار فارکس  نکهی. با توجه به امیمسئله توسعه داد نیحل ا یبرا یمدل قبل کیکند. ما یم یبررس
نشان  یسازهیمدل و شب جیشد. نتا فرموله ندهینما گریسر بازجمع صفر است؛ نقطه سربهحاصل یباز
اهرم، تلاطم و فرکانس  بازار مانند یهایژگیمرتبط به و میطور مستقبه انیزدهد که احتمال یم

است. در  انیز سکیموثر بر ر گریپرنوسان و اسپرد از عوامل د یروزها ،یمعاملات است. بازده انتظار
اکثر  یکند که برایو مدلل م دییرا در بازار فارکس تا سکیاز ر ییبالا اریمطالعه سطح بس نیا جه،ینت

بازار  نیدر ا انیز یبالا سکیر دیگذاران بااستیس ن،ینامناسب است. علاوه بر ا یگذاران خردهیسرما
 یبازار فارکس معقول و ضرور یمناسب برا یها تیاز مقررات و محدود یبرخ نیو بنابرا رندینظر گرا در

  است.

  یگذار، تلاطم، قاعدهنظریه بازی فارکس، ساختار خرد بازار، یبازار مالکلید واژه: 
  JEL:10, G31, F60Cبندی طبقه
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: یکاهش ارزش پول بر تراز تجار یرخطیاثرات نامتقارن غ
  یو کره جنوب رانیا یمطالعه مورد
  †کامبیز هژبر کیانی  *مریم ابراهیمی
  §فرهاد غفاری  ‡مریم معمارنژاد

  ۲۸/۵/۱۳۹۸تاریخ پذیرش:   ۲۰/۹/۱۳۹۷تاریخ ارسال: 

و با  شودیم یبررس نینو کردیرو کیو نرخ ارز با  یتراز تجار نیمقاله وجود رابطه بلندمدت ب نیدر ا
 یبا جداساز رهاینامتقارن متغ یبستگهمجمع ،یعیتوز یبا وقفه ها یمدل خودبازگشت کیاستفاده از 

 یبیترک یریبه بکارگ توانیآن م یایکه از مزا ردیگیقرار م یابینرخ ارز مورد ارز یمثبت و منف راتییتغ
 F آماره یبر مبنا یشنهادیآزمون کران، اشاره نمود. آزمون پ کردیبا رو I(2) و  I(0) یرهایاز متغ

 کیمدل در  یرهایمتغ یهاوقفه تیخطا به منظور آزمون اهم حیمدل تصح نیو همچن یمحاسبات
به کاهش ارزش پول،  یش تراز تجارواکن یمنظور بررس به .باشدیم ،یتعادل یخطا حیمدل تصح

 یحاصله حاک جی) مورد استفاده قرار گرفته است. نتا۲۰۱۳و همکاران ( نیش یرخطیغ ARDL مدل
 یرخطیغ لاتیبا وجود تعد J یمنحن یاز صحت بررس یشتریاست که مدل فوق، شواهد ب نیاز ا
 دییاز مدل دوجانبه را تأ یریبا بهره گ یتراز تجار بر رزهمانند اثرات نامتقارن نوسانات نرخ ا رهایمتغ
 رهایمتغ نیب یبستگوجود رابطه همجمع یرخطیغ ARDL آزمون کران مدل کرد،یرو نی. در ادینمایم

اثرات  ،یرخطیغ یسازاز مدل یریگمطالعه با بهره نیحاصل از ا جینتا .کندیم انیب یطور ضمنهرا ب
 نی. علاوه بر ادهدینشان م یرا به روشن یو کره جنوب رانیا ینامتقارن نوسانات نرخ ارز بر تراز تجار

  .گرددینم دییمورد تأ نیدر ا J یمنحن دهیپد

  دوجانبه، کاهش ارزش پول یترازتجار ،یرخطیغ یسازمدل کلید واژه:
  JEL: 𝐹31, C12بندی طبقه
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سازی و بررسی تاثیرات آن ها: کمیحاکمیت شرکتی در بانک
 در شبکه بانکی کشور

  †وحید محمدرضاخانی  *غفاری اسمعیل
  ‡هادی حیدری

  ۶/۵/۱۳۹۸تاریخ پذیرش:   ۱۹/۶/۱۳۹۷تاریخ دریافت: 

 ها ایجاد یک ساختار استاندارد حاکمیت شرکتیمهمترین ابزار ارتقای ثبات و سلامت داخلی در بانک
نفعان و مابقی ذیبازطراحی روابط بین مدیریت بانک، سهام داران  .جهت اداره کسب و کار بانک است

بانک که شامل وضع اهداف بانک، شاخص ریسک و حسابرسی و کنترل داخلی بانک است، به عنوان 
شود. حاکمیت شرکتی خوب در یک بانک موجب افزایش اصول اساسی حاکمیت شرکتی شناخته می

حاکمیت شرکتی ضعیف  .گرددوری، کاهش ریسک مالی و افزایش پایداری سیستماتیک میبهره
شود که احتمال سرایت هایی میگیری ریسکاحتمال ورشکستگی بانک را افزایش داده و باعث شکل

آن در کل شبکه بانکی بالاست. در این مقاله با توجه به اهمیت موضوع حاکمیت شرکتی در شبکه 
در این زمینه به بررسی الزامات آن و  ۱۳۹۶و ابلاغ بخشنامه مهم بانک مرکزی در سال بانکی کشور 

پردازیم. برای تعیین ساختار حاکمیت شرکتی به های موثر بر آن میسازی شاخصهمچنین کمی
سازی چند شاخص مهم در مورد ساختار هیئت مدیره و نحوه کنترل و حسابرسی داخلی معرفی و کمی
سازی شده به عنوان معیارهای اصلی وجود های کمیدوره مورد بررسی و شاخص ایم.هبانک پرداخت

های این اطلاعات از صورت است. ۱۳۹۵تا  ۱۳۹۰های شرکتی در شبکه بانکی مربوط به سالحاکمیت
های کشور استخراج شده است. نتایج بدست آمده تایید سایت رسمی بانکمالی و یا از طریق وب

های های احتیاطی بانکهای مالی و نسبتمشخصه عیارهای حاکمیت شرکتی بانک برکند که ممی
  .کشور معنادار و اثرگذار هستند

های  سازی حاکمیت شرکتی، سیستم بانکی ایران، شاخص حاکمیت شرکتی، کمیکلمات کلیدی: 
  مالی
  JEL: G34 ،21Gبندی طبقه
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اثر احساسات بر متغیرهای کلان اقتصادی در ایران: رهیافت 
  تعادل عمومی پویای تصادفی

  †محمد علی احسانی  *سید محسن نبوی لاریمی
  ‡حسین توکلیان

  ۲۳/۵/۱۳۹۸تاریخ پذیرش:   ۴/۱۲/۱۳۹۷تاریخ دریافت: 

تعادل کینزین جدید  مدل کی قیاز طر رانیاحساسات بر اقتصاد ا ریتأث یابیمطالعه با هدف ارز نیا
 یشنهادیمدل پ بیمطالعه، ضرا نیاقتصاد بسته انجام شده است. در ا کیدر  ی تصادفیایپو یعموم

مدل  .ه استو برآورد شد برهیکال ۱۳۹۴تا  ۱۳۸۴از سال  رانیاقتصاد ا فصلی یهابا استفاده از داده
اقتصاد کلان را تحت  یاصل یرهایمتغ یتصادف هایهتکاندهد که در حضور احساسات، چگونه ینشان م

همچنین برای انطباق هرچه بیشتر الگو با دنیای واقعی و با توجه به اهمیت و نقش  .دهدمی قرار ریتاث
ها در الگو وارد شده است. در ها در اثرگذاری متغیرهای اسمی بر تولید، چسبندگی قیمتچسبندگی

ویژه،  نویزهای برونزای تقاضای ویژه، اقتصادی در قبال شوکاین مدل واکنش متغیرهای کلان 
اند. گرفتهسیاست پولی، درآمدهای نفتی، مخارج دولت، تورم هدف و تکنولوژی، مورد ارزیابی قرار 

و ی ویژه تقاضا یهاوقوع شوکنتایج بدست آمده از بررسی توابع واکنش آنی حاکی از آن است که با 
تفاوت ندارند.  گریکدیبا  هیکلان از نظر علامت اثر اول یرهایسطح متغ، نوسانات در نویز ویژه

 نیا ؛دندار ولیهمثبت ا ری، اشتغال و مصرف تأثیگذارهی، سرمادیبر تول نویز ویژهو  تقاضاهای شوک
که در مورد یطوربه ؛متفاوت هستند راتییتغ مقدارد. آنها در نبر تورم دار یفقط اثرات منفها شوک

  است. شتریب اریپس از شوک بس هیاول ریی، تغز ویژهنویشوک 

  های ویژه، تعادل عمومی پویای تصادفیاحساسات، تغییرات انتظاراتی، شوککلید واژه: 
 JEL :D81, D83, E2, E3بندی طبقه

                                                                                                                         
  (نویسنده مسئول) m.nabavi@stu.umz.ac.ir؛ دانشگاه مازندران. *
  m.ehsani@umz.ac.irدانشکده اقتصاد، دانشگاه مازندران؛   †
  hossein.tavakolian@atu.ac.ir طباطبائی؛ علامه دانشگاه اقتصاد دانشکده ‡

دکترای سید محسن نبوی به راهنمایی دکتر محمد علی احسانی و حسین  نامهاین مقاله مستخرج از پایان
  توکلیان در دانشکده اقتصاد دانشگاه مازندران است.
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