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Accurate Measuring of poverty and its distribution in various areas, in addition to being 
crucial for cognitive purposes, could have different policy implications and affect policy 
assessments. The Household expenditures criteria is typically used to measure poverty, 
and poverty is often assessed using a poverty line and alternative indices. A major 
difficulty associated with this method is, however, that it fails to take the purchasing 
power of money in different areas into account. In fact, households with the same amount 
of expenditures living in areas with higher price levels enjoy lower levels of welfare in 
comparison with those living in areas with lower price levels. Since the consumer price 
index cannot reflect the difference between price levels in different areas, this index is 
not useful for evaluating differences in purchasing power. In this paper, we shall first 
present an index which reflects price levels in the Iranian year ending in March 2012, and 
then we shall test the equality of poverty measures hypothesis before and after adjusting 
expenditures with the proposed price level index using statistical tests and the dominance 
approach. According to the results, and regardless of the defined poverty line, adjusting 
expenditures based on all poverty measures characterized by a week monotonicity, will 
reduce the calculated poverty measures. Furthermore, after adjustment, the ranking of 
provinces with respect to poverty will drastically change. This could change the share of 
each province in reducing poverty budgets. 
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1 Introduction 
The study of poverty dates back to more than 100 years ago by (Booth, 1888) 
and (Rowntree, 1901). Although systematic investigation of this phenomenon 
started no earlier than the 1970s, following (Sen, 1976). The measurement and 
analysis of poverty, is crucial for cognitive purposes (to know what the 
situation is), for analytical purposes (to understand the factors determining this 
situation), for policymaking purposes (to design interventions best adapted to 
the issues), and for monitoring and evaluation purposes (to assess the 
effectiveness of current policies and to determine whether the situation is 
changing). 

Measuring poverty involves three main components, namely selecting 
relevant variables for measuring welfare, selecting the poverty line or poverty 
threshold, and developing an index for measuring poverty. This measure, in 
fact, is an agenda for aggregating information. 

The present paper will focus on the first component. Household 
expenditures are usually used to measure monetary poverty based on a poverty 
line and various measures. The main problem with this procedure is that 
instead of the purchasing power of the expenditures, their amount is 
considered. In practice, however, two households with equal income living in 
two different areas where resident households face different levels of prices 
should not be expected to have similar welfare (poverty) conditions. 

There are two solutions to this problem. First, we can define the poverty 
line differently for each area (with different price levels). In practice, however, 
due to problems caused by the small sample size for each area (here the 
provinces of a country), calculating separate poverty lines for each province 
would not be efficient, leading to other difficulties. An alternative solution 
would be to adjust household expenditures using regional prices. This 
approach has been adopted for the purposes of the present paper. The results 
show that although price adjustments has no tangible influence on changes in 
poverty levels across the time, it nevertheless reduces the quantity of poverty 
during the whole time period under investigation, thus affecting the 
distribution of poor people across different provinces. 

2 Literature Review 

2.1 The Cost of Basic Needs and Welfare 
The cost of basic needs varies from a region to another. Since consumer costs 
are considered as the proxy for real household welfare, these costs need to be 
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adjusted with the current prices so that household welfare in different regions 
of the country could be compared. The larger a country is and the more variety 
it has, regional adjustments would be more important (Coudouel, Hentschel, 
& Wodon, 2002). 

The basic model in which differences in price and welfare levels in 
different regions are considered was developed by (Haurin, 1980) and 
(Roback, 1982) in urban economics. In this model, geographical locations are 
differentiated in terms of facilities, prices and wages. To model such 
differences, all consumer goods are classified into two major categories, 
namely goods with the same price in different regions (tradable goods) and 
goods with different prices in different regions (local goods). Furthermore, in 
order to make comparison among possible utility functions, household 
expenditures are adjusted with the regional living cost index. In the model 
developed by Haurin and Roback, the consumer solves the problem of 
optimum maximization among different regions when choosing the region in 
which they want to live. Therefore, assuming that there only two cities 
(geographical locations), the maximization problem can be formulated based 
on the indirect optimality function in the following manner (Black, 2011): 

  , , ,

 , , ,
(1)

Where h represents the indirect utility function, A stands for the facilities 
of any region, x stands for tradable goods, and z stands for local goods. In the 
next stage, the regional cost of living index is calculated for each region based 
on  as an indicator of purchasing power in that region. Using this 
indicator, it would be possible to compare different regions in terms of their 
respective expenditures function (e). 

, , , , , , ,
, , ,

, , ,
(2)

The ⋅  index is the same index called “economic index” by Samuelson 
& Swamy (1974) because it is based on consumer preferences. 

The introduction of the cost of living index to discussions of poverty was 
based on the argument that prices vary from one region to another region due 
to various reasons including differences in land price and wages. These 
differences lead to differences in cost of living for each region. Therefore, 
household living standards in more expensive areas will not be equal with 
those living in cheaper areas in terms of consumption, even though their 
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expenditures are the same. Thus, welfare level in more expensive areas, ceteris 
paribus, will be much lower than in cheaper areas. 

2.2 Household Expenditures Adjustment  
The first way to adjust household expenditures in different regions is the use 
of the consumer price index. In this method, given the availability of the 
consumer price index for different areas (provinces), each household’s 
expenditures are adjusted with the regional (provincial) price index, with the 
adjusted figures being used to measure various poverty measurements. 

However, the problem is that the consumer price indices based on 
Laspeyres formulation reflect temporal differences in prices and cannot show 
different price levels at different regions. The Laspeyres index is calculated 
using the following formula: 

∑
∑

⋯
⋯

 (3) 

Where n is the number of goods,  is the price of i in the basic year, is 
the price of i in the current year, and  is the amount of i in the basic year. 

The denominator of the fraction of the total costs (value) of a household’s 
consumption basket is a fixed quantity represented by the letter A. Separating 
the above fraction would give us the following result: 

⋯  (4) 

Now, we multiply the numerator of the fraction associated with each of the 
goods in their base-year price, and divide it by that price: 

⋯  (5) 

Reformulating the above equation will yield the following: 

⋯  (6) 

In fact,  represents the share of i-th good in the total household 

consumer cost or the importance factor of i, which can be represented by . 

Furthermore, 	represents the ratio of i’s current price to its basic-year price 
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which can be shown as . Therefore, the Laspeyres index can be summarized 
as . 

2.3 Calculating the Cost of Living Index Based on Purchasing 
Power Parity 
To overcome the above-mentioned difficulties in using the consumer price 
index calculated through Laspeyres formulation, the price index should be 
developed in such a way as to reflect the price level experience by each 
consumer. To develop such an index on the basis of the purchasing power 
parity index, the following measures were adopted: 

The data related to the price level of various goods across different regions 
(provinces) are collected and then based on each region’s population ratio to 
the whole country’s population and using the weighted average, each of the 
goods price at the national level is calculated. 

Then, the regional price index of each of the goods was calculated as a 
percentage of the price of those goods at the national level. 

Finally, the price index for each region (province) was developed based on 
the share of each of the goods in the household consumption basket 
(importance factor), reflecting differences in price among different regions. 

∑
∑  (7) 

Where,  is share of each region in total population and  is the 
importance factor. 

2.4 Poverty Measurements1 
Take x as the household income or expenditures. Since the households have 
been randomly selected, we can take x as a random variable with a probability 
density function of f(x). Furthermore, we shall define z as the poverty line (a 
threshold of expenditure or income below which households are considered to 
be in poverty). Thus, we can formulate poverty measurements using the 
following formula: 

                                                                                                                              
1 See Kakwani, 1993 
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,  (8) 

,  can be regarded as the degree of deprivation experienced by 
households with an income of x. Specifically, when z and ,  are constant, 
poverty (P) is a decreasing function of the value of x. 

Foster, Greer, & Thorbecke (1984) have developed a set of poverty 
measures resulting from the replacement of , /  in 
equation (8): 

																			 0 (9) 

Where  is a parameter specified depending on the goal in question. If 
0, would be equivalent to the headcount ratio (H), defined as the ratio of 
people living below poverty line. Furthermore, when 1, would be equal 
to the poverty gap ratio defined as: 

 (10) 

Where  is the average income (expenditures) of people suffering from 
poverty? Watt (1968) developed a poverty measure which is obtained by 

replacing ,  in equation (8): 

log log  (11) 

Furthermore, the Sen Index was obtained by replacing ,
 in equation (8), where q is the number of poor people and i is 

the ranking of a poor household among other poor households. 

 (12) 

2.5 Statistical Inference on Poverty Measurements1 
Since poverty measures have been development using sample observations, it 
should be clarified whether or not the differences observed are statistically 
significant. In a sample of m households whole income and expenditures are 
shown as , , . . . , , a consistent estimation of the poverty measures 
presented in equation (8) would be as follows: 

                                                                                                                              
1 See Kakwani (1993)  and Zheng (2001) 
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∑ ,  (13) 

Where q is the number of households classified as poor. √  is thus 
distributed as an asymptotic normal distribution with an average of zero and a 
variance of . If  is a consistent estimation for , then 

/√  would be the standard deviation for , which can be represented 
as . Then,  

 (14) 

Will have an asymptotic normal distribution with an average of zero and a 
variance of 1. Therefore, t could be used to create the confidence interval 
around the specified quantity of P for poverty measures. Now, if and  are 
different estimations of the P poverty indicator, and if  and  are sample 
estimations of √  and √  variance distributions respectively, then the 
standard deviation for  would be as follows: 

 (15) 

Under such circumstances, the statistic related to the testing of the equality 
of the two measures would be as follows: 

 (16) 

which has an asymptotic normal distribution with an average of 0 and a 
variance of 1. Thus, the  statistic can be used to test the poverty gap 
significance hypothesis. However, obtaining statistics t and  would require 
calculation of variances associated with different poverty measurements. 

Therefore, we define the  variable in the following manner: 

1																											 		
0																										 		  (17) 

The poverty estimation introduced in equation (8) can be formulated as 
follows: 

∑  (18) 

in which 
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,  (19) 

And so, 

,  (20) 

The above equation implies that  is an unbiased estimator of P. However, 
since and  sampling observations are independently distributed, and  
would also be independently distributed. Applying central limit theorem to 
equation (15), it is concluded that √  has an asymptotic normal 
distribution with an average of 0 and the following variance: 

,  (21) 

The sampling-based estimation of  is as follows: 

∑ ,  (22) 

Given this general condition, we can obtain the variances of the measures 
in section 2.4 separately. 

If , 1, P would be the same as the headcount ratio for H. Then the 

H sample estimation would be ∑ . Based on equation (18), 

√ has a normal distribution with an average of 0 and a variance of 
1 . Therefore, the standard deviation for would be calculated as 

1 /  and given the results obtained from equation (9), different 
hypotheses can be tested in connection with different measures.  

For the FGT indices: var √ . 

For the Watt Index: var √ ∑ log log . 

And for the Sen Index: var √ ∑  

2.6 The Stochastic Dominance Approach and Comparing Poverty 
in Two Distributions 
In addition to statistical tests mentioned above, the dominance approach could 
also be used to compare poverty measures. This approach provides a 
framework to show whether or not it would be possible to provide accurate 
comparisons of poverty levels in terms of some or all of the poverty indicators 
and their different values. 

According to definition, if  
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 (23) 

is true, for all the none-decreasing functions, then distribution F would 
have first order dominance over distribution G (Mas-Colell, Whinston, & 
Green, 1995, p. 195). 

Furthermore, it could be demonstrated that if, and only if 	
 is true for all the x’s, or in other words, if for all the values of x 

the cumulative distributive function F(x) is on the lower right part of the 
cumulative distributive function of G(x), distribution F would have first order 
stochastic dominance over distribution G (ibid.).  

The dominance approach has been widely used in measuring and analyzing 
poverty and inequality (Atkinson, 1970, 1987 & Foster & Shorrocks, 1988). 
If any particular level of outcome (x) is taken as the poverty line, the value of 
the cumulative distribution function in z will be equal to the headcount ratio. 
In other words, the first order stochastic dominance requires that the 
headcount ratio in distribution F should be equal to or less than that in 
distribution G for all the defined poverty lines. However, stochastic 
dominance has outcomes beyond the headcount ratio. As demonstrated by 
Atkinson (1987), if a distribution has first order stochastic dominance over 
another distribution, then based on all the poverty measures which provides 
weak monotonicity (and any monotonic transformation of those measures) 
and based on all the defined poverty lines, the level of poverty in the former 
would be lower than in the latter. Therefore, demonstrating first order 
stochastic dominance eliminates the need for defining poverty lines and 
selecting poverty measures in ranking two different distributions in terms of 
poverty level. 

2.7 Relevant Experimental Studies 
Although numerous studies have been conducted to measure the phenomenon 
of poverty, few studies have explicitly concerned themselves with price 
adjustment. In what follows, we shall point out to some of these few instances. 

Gaddis (2016) studied poverty measurements in Africa. Discussing 
different price indicators which can be developed using consumer price data, 
he demonstrated to what extent the different methods used to develop price 
indices could affect poverty measurements. He paid particular attention to 
price adjustments over time without offering any specific recommendations 
for regions. 

Using the 1983 statistics for Ruanda and through theoretical arguments, 
Muller (2008) showed that seasonal changes in regional prices, could lead to 
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significant changes in indicators related to the standard of living. By contrast, 
poverty measures were found to be highly sensitive to regional price 
adjustments used the FGT family of measures, adjusting annual household 
expenditures using seasonal and annual price indices developed by Laspeyres 
and Paasche citing the absence of an adequate cost of living index as the main 
reason for failure to adjust poverty indicators based on the cost of living index 
in different regions. 

Khandker & Mitchell (1998) developed a cost of living index for 300 big 
cities in the US in 1990 using data published by the US Chamber of 
Commerce. Having developed such an index for different regions, they 
adjusted poverty measures on the basis of the lognormal and Pareto 
distribution for households’ income. They came to the conclusion that poverty 
rates significantly reduced following the adjustment process. 

3 Calculating Poverty Measures and Comparing Them with 
Unadjusted Indicators 
Fig. 1 illustrates the cost of living index developed based on the three-step 
process described in section 2.3 for different Iranian provinces in the Iranian 
year ending in March 2012. As shown in fig. 1, the province of Tehran (and 
the province of Alborz which had not become an independent province at the 
time) have had the highest, and the province of Southern Khorasan has had 
the lowest cost of living index. 

 

Figure 1. Comparison of price level index in different Iranian provinces (for the 
Iranian year ending in March 2012). Source: research findings. 
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Table 1 
A Comparison of Poverty Measurements  

Poverty 
Measures 

Per Capita 
Expenditures 

Per Capita 
Expenditures 
after Price 
Adjustment 

The 
Difference 

The 
Difference 
Standard 
Error 

Related 
Statistic 

Headcount 
ratio 

0.2165 0.1806 0.0358 0.0041 8.7127 

Income Gap 
ratio 

0.0576 0.0452 0.0124 0.0013 9.1162 

FGT; α=2 0.0226 0.0173 0.0053 0.0007 7.4729 
Sen Index 0.0799 0.0636 0.0163 0.0022 7.1552 
Watt Index 0.0328 0.0256 0.0072 0.008 8.4511 

Note. The comparison in for before and after adjusting per capita expenditures with regional 
prices in the Iranian year ending in March 2012. Source: research findings. 

 

 

Figure 2. Cumulative distribution of household expenditures before and following the 
adjustment process (for the Iranian year ending in March 2012). Source: research 
findings. 

Based on the absolute food poverty line and the per capita household 
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have decreased, in compare with the measures before adjustment. Therefore, 
given the results obtained from the measures equality test, the null hypothesis 
is rejected in all cases. 

Figure 2 illustrates the cumulative distribution of Iranian urban 
households’ income along with that of household expenditures adjusted with 
the cost of living index for the Iranian year ending in March 2012. 

As shown in fig. 2, the adjusted expenditures distribution has a first order 
stochastic dominance over the unadjusted distribution. This means that 
regardless of the value defined as poverty line and for all the poverty 
measures, the level of poverty decreases when the expenditures are adjusted 
with regional prices. This conclusion fully supports the above results obtained 
using statistical tests. As demonstrated, the value of poverty measures 
decreases after adjusting household consumption expenditures based on the 
cost of living index. However, some details are overlooked because of this 
focus on general poverty indicators. As shown in fig. 1, price levels in some 
provinces are higher or lower than the average level (groups 1 and 2 
respectively). Therefore, some households (in the provinces classified in the 
first group of provinces) who would not be considered poor prior to price 
adjustments, are expected to be classified as poor following the adjustment 
process. In contrast, some families previously considered to be poor (in the 
second group of provinces) are no longer considered as such, following the 
adjustment of prices. Looking at the poverty indicators, we notice that each of 
these two changes is partially counterbalanced by the other, with changes in 
the general indicator being an outcome of this process. In other words, 
adjusting expenditures with regional prices has implications beyond reducing 
general poverty measures. 

An examination of changes in the level of poverty in different provinces 
can illustrate this point more clearly. Fig. 3 shows the headcount ratio for 
different provinces for the Iranian year ending in March 2012, before and after 
adjusting the expenditures with the cost of living index. 

The headcount ratio for the province of Alborz has more than doubled 
(reaching from 15 to 31 percent), changing its place from the 22nd to the 
second poorest province in the country. The headcount ratio for the province 
of Tehran has almost doubled, changing its rank from the 31st to the 21st 
poorest province in the country. In the province of Southern Khorasan, the 
headcount ratio has decreased from 28 to 15 percent, changing its rank from 
the 6th to the 15th poorest province in the country. 
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Figure 3. Comparison of headcount ratios for different provinces before and after 
adjusting expenditures with regional prices for the Iranian year ending in March 2012. 
Source: research findings. 

4 Conclusion 
A more accurate measurement of poverty can provide a more nuanced picture 
of the current situation, paving the way for more rigorous analyses of the 
factors contributing to it in the first place. Under such circumstances, policy 
goals are more properly designed, and the evaluation of such goals will be 
carried out more efficiently in light of more accurate measurements. 

Following an explanation of the significance and necessity of adjusting 
household’s income (expenditures) at the regional level for measuring 
poverty, it was demonstrated that traditional price indices are not suitable for 
adjusting income (expenditures) with differing prices at different regions. To 
overcome this difficulty, a cost of living index was developed using pricing 
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data for different provinces, so as to reflect different price levels across the 
provinces. Then, household expenditures were adjusted using the designed 
index, and five different poverty measures were calculated. All the poverty 
measures showed a marked decrease after adjusting expenditures with 
regional prices. 

To make sure that the differences in the quantity of the calculated measures 
are statistically significant, the variance of each of the poverty estimators was 
calculated, and the equality hypothesis test was carried out for each of the 
measures before and after expenditures adjustment. Value difference for all 
the measures were found to be statistically significant. 

Furthermore, the dominance approach as was also described and adopted 
as one of the main approaches to the study of poverty and inequality in recent 
years. The results also showed that regardless of the amount of expenditures 
used as the poverty line, the level of poverty at adjusted expenditures would 
be lower for all poverty measures provide week monotonicity. 

Finally, the status of different regions evaluated in terms of the level of 
poverty. It was shown that adjusting expenditures with the cost of living index 
significantly changes the rank of each province in terms of poverty level. For 
example, a province (Tehran) which prior to the adjustment process ranked 
31st in terms of poverty level, had its rank changed to the 21st poorest 
province following the adjustment process. Furthermore, the adjustment 
process doubled the headcount ratio in a province like Alborz compared to the 
time before it. 

The present paper contains two main conclusions. First, regardless of the 
procedure used to identify poor people and the criteria used as poverty 
indicators, the calculated values for poverty would not be sufficiently accurate 
without taking price differences among different regions into account. Given 
the differences in price levels in different regions, the purchasing power of 
money in all regions would obviously not be the same. Therefore, defining a 
single poverty line and classifying all the individuals with expenditures below 
that poverty line as poor, would distort our estimations of the level of poverty 
in society. 

The second important conclusion of this study concerns changes in the rank 
of different provinces following the adjustment of the expenditures variable. 
In fact, when expenditures are adjusted, the province of Tehran is replaced by 
the province of Zanjan as the province with the lowest level of poverty. These 
changes in ranking would have significant implications for policies oriented 
towards reducing poverty. The most Important of these Implications concern 
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policy functions related to the distribution of resources allocated for 
eliminating poverty. 
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This paper studies bank loans over the business cycles in Iran to determine the role of 
Iranian banks in stabilizing credit. By estimating the long-run relations using dynamic 
OLS and fully modified OLS estimators, the findings show that real bank lending is 
positively related to real GDP in the long-run providing evidences of the pro-cyclicality 
of bank lending in Iran. Hence, Iranian banking system has not operated far away from 
the conventional banking system in that they have not the ability to stabilize credit over 
business cycles. The results of Toda-Yamamoto’s (1995) Granger non-causality test 
indicate a unidirectional causality running from real GDP to real bank lending. Moreover, 
the impulse response functions from estimating vector autoregressive models suggest 
positive and statistically significant response of real bank lending to shocks from real 
GDP reaffirming the pro-cyclicality of bank lending in Iran. 
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1 Introduction 
The stability of bank lending behaviour over the business cycle is crucial to 
stabilize economy. Banks can play a useful role in stabilizing credit over the 
business cycle as well as during periods of financial instability. The finding 
that bank lending decreases less during recessions and increases less during 
expansions would provide evidence that banks stabilizes credit and hence 
plays a useful counter-cyclical role. 

Recent financial theories of business cycle developed by Bernanke and 
Gertler (1989) and Kiyotaki and Moore (1997) predict a pro-cyclical bank 
lending behaviour. According to these theories, asymmetric information 
between lenders and borrowers leads to “external finance premium” in optimal 
financial contracts to overcome the moral hazard problem that occurs while 
assessing the credit worthiness of borrowers. Bernanke and Gertler (1995) 
theorizes that size of the “external finance premium” should be inversely 
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related to the borrower's net worth. The fact that borrower’s net worth is likely 
to be pro-cyclical lead to counter-cyclical movements of the “external finance 
premium”. During recessions “the external finance premium” will be 
relatively high which adds to interest rate charged by banks and hence depress 
bank lending. During expansions due to relatively lower “external finance 
premium” bank lending will be propagated. 

One of the fast growing banking systems since the turn of the 21st century 
especially in the Middle East and Southeast Asia is Islamic banking system. 
The operations of Islamic banks are governed by Islamic laws and principles. 
The contractual arrangements of Islamic banking transactions are tied 
fundamentally to Profit-and-loss sharing (PLS) agreements and are confined 
to activities allowable by Islam (Hussain et al., 2016). One important distinct 
feature of Islamic banking system is its stability to financial and economic 
disruptions. As elaborated by Hussain et al., (2016) Islamic banks are more 
stable than conventional banks in theory. It is because (1) gharar 
considerations in Islamic principles prohibit excessive uncertainty in 
contracts. (2) The PLS-based contracts promote risk sharing and endorsing 
investment in wealth creating activities. (3) The asset-based nature of Islamic 
financing restricts banks from investing in highly leveraged assets and short 
selling. (4) The direct link between the financial and the real or trade sectors 
may also prevent technical speculations and potential bubbles. (5) The 
financing decisions by Islamic banks seems to be less affected by interest rates 
since they do not engage in interest-based operations. (6) Ability of Islamic 
banks to share risk with depositors in downturns provides a cushion against a 
widespread crisis. 

Farooq and Zaheer (2015) argued that the relative stability of Islamic banks 
is due to the prohibition of interest rate, speculative activities and of excessive 
risk-taking and the fundamental links between Islamic banks’ assets and 
liabilities and real activities. Sadeghi Shahedani and Nasrabadi (2016) believe 
that Islamic finance will prevent the recurrence of financial crisis through a 
close relationship with the real economy, financial transparency, supervision 
and control, distribution of risk between lenders and borrowers, compliance 
with lending standards, lack of investment in subprime assets and detailed risk 
assessment. 

However, some scholars believe that Islamic banking operations today are 
far away from the ideal Islamic banking model. In practice, they are not 
distinguishable from the conventional banks since the PLS-based assets 
highlighted as a distinct feature of Islamic banks make up only a small fraction 
of the Islamic banks' assets (Chong and Liu, 2009; Khan, 2010). In a cross-
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country study, Abedifar et al. (2013) report no significant differences in terms 
of stability between Islamic and conventional banks. In addition, as elaborated 
by Farooq and Zaheer (2015), Islamic banks are more vulnerable to adverse 
shocks since the Islamic money markets are less developed and hence they 
have limited access to alternative sources of funds other than deposits. It is 
also argued by Beck et al., (2013) that the assets of Islamic banks tend to be 
more concentrated and their hedging instruments are limited due to restrictions 
by Islamic laws and principles. 

Due to these contradicting contentions regarding the stability and 
resiliency of Islamic banking, we empirically examine bank lending behaviour 
over the business cycle in Iran, a country with Islamic banking system, to 
ascertain whether Iranian banks have a role in stabilizing credit. This 
investigation is of great importance since Iranian banking system after the 
Islamic revolution in 1979 has been required to operate based on Islamic laws 
and principles. The findings of the pro-cyclical bank lending in Iranian 
banking system may provide signals that they have not operated far away from 
the conventional banking system in their financing decisions. Moreover, to the 
best of our knowledge, there are limited empirical studies that have 
investigated the lending behaviour of Iranian banks over the business cycle. 
For instance, Nazarpur and Salami (2015) by employing Markov switching 
models investigated the impact of PLS-based contracts on investment and 
output over business cycle in Iran. Farahanifard et al. (2012) and Naderi and 
Sadeghi (2003) analysed the efficiency of Islamic banking system during the 
2007-2008 global financial crisis. In this research, we contribute to the 
existing literature by studying the pro-cyclicality of bank lending over 
business cycle in Iran using time series econometric approaches of co-
integration and further assessments of causality and dynamic interactions 
between variables. 

The rest of the paper is structured as follows. The next section explains the 
framework of Islamic finance. Section 3 reviews the related literature. Then, 
Section 4 describes empirical models and data. Section 5 tabulates and 
discusses estimation results. The last section, Section 5, concludes with a 
summary of the main findings and their implications. 

2 The Framework of Islamic Finance 
Islamic finance derives from principles rooted in the Shari’ah legal codes. 
Three principles manage Islamic finance. (1) Principle of equity; (2) Principle 
of participation and (3) Principle of ownership. The first principle is a 
rationale for prohibition of predetermined payments (riba) and prohibition of 
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excessive uncertainty (gharar). The second principle ensures wealth 
accumulation from productive activities. The third principle mandates asset 
ownership before transacting. Thus, Islamic finance has been known as asset-
based finance with a robust link to real economy (Hussain et al., 2016). 

The instruments of Islamic finance falling under one of the four categories: 
loan (qard al hasan), PLS contracts, non-PLS contracts, and fee-based 
products. Qard al hasan loan is a form of financial assistance to the needy to 
be repaid free of charge (Song and Oosthuizen, 2014). There are two types of 
PLS financing: musharakah and mudârabah. Musharakah is a contract of 
joint partnership where two or more partners provide capital to finance a 
project where profits are distributed according to pre-agreed ratios but losses 
are shared in proportion to capital contributions. Mudârabah is a contract 
where one party supplies funding and the other provides effort and 
management expertise with a view to sharing profit (Hussain et al., 2016). 

Non-PLS instruments include murâbahah, ijarah, salam, and istisna. 
Murâbahah is a deferred payment sale transaction. The bank purchases the 
goods and delivers them to the customer, while deferring payment to a date 
agreed by the two parties. The majority of Islamic financing takes the form of 
murâbahah (Demirgüç-Kunt et al., 2013). Ijarah is a lease contract where the 
leaser must own the leased asset for the entire lease period. Salam is a form of 
forward agreement where delivery occurs at a future date in exchange for spot 
payment. Istisna is a contract in which a commodity can be transacted before 
it comes into existence. It is a forward contract where the obligations of both 
parties are in the future. 

Islamic finance offer three kinds of fee-based contracts including: 
wakalah, kafalah and ju’ala. In Wakalah contracts bank acts as the agent of a 
customer in a trade transaction or issuing a letter of credit facility. In Kafalah 
contracts bank provide a financial guarantee to a creditor on behalf of the 
debtor to cover fines or any other personal liability. Ju’ala is applicable for 
rendering a specified service as opposed to the manufacturing of a product 
(Hussain et al., 2016). 

One recently introduced Islamic financing instrument for raising funds in 
capital markets is sukuk. Sukuk are Shari’ah-compliant investment certificates 
issued by sovereign and corporate entities to finance their activities. sukuk 
must be associated with a specific asset, service, and/or project with a maturity 
date. The International Islamic Financial Market (IIFM) defines sukuk as a 
“commercial paper that provides an investor with ownership in an underlying 
asset”. The first sukuk was issued in 1990 by a Malaysian company. From 
1999 onwards, a number of public and private institutions started issuing 
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sukuk. In the past 10 years, the sukuk market has grown rapidly. Despite a 
temporary slowdown in sukuk issuance in the aftermath of the 2008 global 
financial crisis, the market continues to grow, accommodating new 
participants and products (Hussain et al., 2016). 

3 Literature Review 
There is a substantial literature on the bank lending behaviour over the 
business cycle. Various studies have attempted to link bank lending pro-
cyclicality to bank-specific characteristics such as bank capital and bank 
ownership. The main investigation in the literature is that which types of banks 
(e.g. private versus public banks, domestic versus foreign banks and Islamic 
versus conventional banks) exhibit more stability in their lending behaviour 
during business cycle? Micco and Panizza (2006) by utilizing bank-level 
balance sheet data examined bank ownership (public versus private and 
domestic versus foreign) in the bank lending behaviour over the business 
cycle. In particular, they examined the impact of macroeconomic shocks on 
the lending behaviour of state-owned banks compared with their effect on the 
lending behaviour of private banks. For this investigation, they utilized 
standard panel data econometric approach and regressed the growth rate of 
loans on an indicator variable that is comprised of the growth rate of GDP and 
a dummy variable indicating bank ownership. They found that the lending 
behaviour of state-owned banks are more stable during business cycle 
providing evidences that this group of banks stabilizes credit and hence plays 
a useful counter-cyclical role. They have provided three possible reasons for 
more stability of state-owned banks. First, credit stabilization is part of the 
objective function of state-owned banks. Second, public banks have a more 
stable deposit base since depositors think that public banks are safer than 
private banks. Finally, lower cyclicality may be due to the behaviour of “lazy” 
public bank managers. 

They also studied the stability of foreign-owned banks versus domestic 
banks over business cycle. Here the results are less clear-cut. In particular, in 
most regressions, they find no significant difference between the lending 
behaviour of foreign-owned banks and private domestic banks. Using a 
sample of banks located in 13 Latin American countries, Galindo and Micco 
(2004) find some evidence in support of higher stability of foreign-owned 
banks over business cycle. They have offered various possible reasons why 
the behaviour of foreign-owned banks may differ from domestic banks. On 
the one hand, during good times foreign-owned banks can increase lending by 
accessing foreign credit lines, while during bad times they can leave the 



140 Money and Economy, Vol. 11, No. 2, Spring 2016 

country and look for more profitable lending opportunities abroad. On the 
other hand, foreign-owned banks have more access to foreign funding and 
hence are less sensitive to decline in deposit in recessions. Furthermore, the 
deposit base of foreign banks and hence their lending will be more stable if 
depositors perceive foreign banks to be less risky than private banks. 

Bertay et al. (2015) by employing a similar approach with that of Micco 
and Panizza (2006) studied the bank lending behaviour of state banks versus 
private banks based on an international sample of 1633 banks from 111 
countries for the period 1999–2010. In this study they controlled for possible 
endogeneity of GDP growth to credit growth by using system GMM 
estimation. Their findings indicate that the lending by state banks is less pro-
cyclical than lending by private banks, especially in countries with good 
governance. Lending by state banks in high income countries is even counter-
cyclical. Cull and Martinez Peria (2013) examined the impact of bank 
ownership on credit growth in a sample of Latin American and Eastern 
European developing countries before and after the global financial crisis. 
They found that state banks in Latin America acted in a counter-cyclical 
fashion during the crisis, whereas those in Eastern Europe did not. Their 
findings emphasize regional differences. Brei and Schclarek (2013) Using an 
international sample of banks from 50 countries over the 1994-2009 period 
found that state-owned banks lend relatively more than private banks at times 
of financial crisis. 

The stability view of the Islamic banking system has been investigate from 
several recent studies. However, the empirical evidences are mixed. In a cross-
country study, Abedifar et al., (2013) report no significant differences in terms 
of stability between Islamic and conventional banks. Similarly, Krasicka and 
Nowak (2012) show that, while Islamic banks in Malaysia hold more capital 
and are more profitable than conventional banks, differences between them 
were shrinking during the crisis. In contrast, Baele et al. (2012) find that loan 
defaults in Islamic banking are less likely to occur than conventional banking. 
Cihak and Hesse (2010) find small Islamic banks to be more stable than small 
conventional banks and large Islamic banks by evaluating 77 Islamic banks 
and 397 conventional banks. Hasan and Dridi (2011) also find Islamic banks 
to be more resilient at the early stage of the global financial crisis in their 
examination of 120 Islamic and conventional banks in 8 countries. Using the 
data from over 100 countries for the period 1995–2007, Beck et al. (2013) 
conclude that Islamic banks had a relatively higher asset quality, and were 
better capitalized during financial crisis. Farooq and Zaheer (2015) 
demonstrate that Islamic bank branches of mixed banks were less prone to 
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deposit withdrawal in 2008 financial crisis. More recently, Ibrahim (2016) by 
employing a methodology similar to Micco and Panizza (2006) and Bertay et 
al., (2015) studied bank lending behaviour over business cycle in Malaysia. 
Applying dynamic GMM estimators in an unbalanced panel of 21 
conventional banks and 16 Islamic banks over the period 2001-2013, the 
results indicate that Islamic banks are counter-cyclical in their financing 
decisions providing further support to the stability view of the Islamic banks 
in that they have the ability to stabilize credit during the time of adverse 
shocks. 

Some scholars believe that Islamic finance contracts, which often involves 
structuring Shari’ah-compliant products, are similar to conventional bank 
contracts in practice. For instance, according to Krasicka and Nowak (2012) 
and Chong and Liu (2009), Islamic banks are not different from conventional 
banks in Malaysia. Beck et al. (2013) and Cihak and Hesse (2010) find few 
significant differences in business orientation, asset quality, efficiency, or 
stability between Islamic and conventional banks. Similarities between the 
two banking models arise from the close competitive rates paid by Islamic 
banks on investment deposits with deposit rates at conventional banks. 

Di Mauro et al., (2013) argue that the efficiency of both banking systems 
was not significantly different at least for the period before the recent global 
recession. Recent studies show that the profitability of Islamic banks 
decreased more than for conventional banks during the financial crisis, mainly 
because of weaker risk management practices and financial crisis spillovers to 
the real economy (see for instance, Rashwan, 2012; Hasan and Dridi, 2011). 
It is stated by Tahir and Haron (2010) that Islamic banks in advanced countries 
seem to be more efficient than those in other countries. This could be partly 
explained by well-established regulatory frameworks, more advanced human 
capital, and better risk management practices in these countries. 

Nazarpur and Salami (2015) by employing Markov switching models 
investigated the role of PLS-based contracts over recessions and expansions 
in Iran. The results for the period 1984-2012 indicate that these kinds of 
contracts have a positive impact on investment and output during 
expansionary periods. Farahanifard et al., (2012) using Data Envelopment 
Analysis (Correlated Component Regression model) analysed the efficiency 
of Islamic banking system versus conventional banking system during the 
2007-2008 global financial crisis. The results of Correlated Component 
Regression model for 50 Islamic and 50 conventional banks (located in the 
Middle East) show that Islamic banks operated more efficiently during the 
crisis. By employing the same methodology Naderi ans Sadeghi (2003) found 
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that Islamic banks that have operated in a dual banking system in a 
competitive environment have been more efficient than Islamic banks in 
countries with single banking systems. 

4 Methodology and Data 

4.1 Empirical Approach 
To assess bank lending pro-cyclicality we follow the empirical specification 
from Micco and Zanizza (2006), Bertay et al., (2015) and Ibrahim (2016). In 
the basic bank lending specification we include CPI-deflated gross loans , 
real gross domestic product , CPI-deflated M2 monetary aggregate  
and index of domestic prices  measured as consumer price index (CPI) as 
follows:   

 (1) 

In Eq. (1) all variables are expressed as natural logarithm. In this equation, 
 and  capture the macroeconomic conditions of the economy and  

accounts for money supply. In the above specification,  is the key variable 
since its coefficient captures the adjustments of bank loans to macroeconomic 
shocks or cycles. The finding that its coefficient is positive and statistically 
significant would suggest bank lending pro-cyclicality. Meanwhile, a negative 
and significant , captures bank lending counter-cyclicality (Micco and 
Panizza, 2006; Bertay et al., 2015, and Ibrahim, 2016).  

Eq. (1) can be viewed as a long-run bank lending function where the 
vector , , , ,  is a vector of long-run parameters. In the present 
study, we have interest in these long-run parameters as well as examination of 
bank lending dynamic interactions with other variables and their causal 
interactions. To this end, we adopt time-series econometric techniques in the 
following steps. As an a priori analysis, we first subject each time series to 
augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) unit root tests. In 
the second step, the co-integration test of Johansen (1988) and Johansen and 
Juselius (1990) is applied to verify the presence of long-run relations between 
variables. These steps are necessary to avoid “spurious” regression in the 
presence of non-stationary variables (Granger, 1986).  

In the third step, we estimate long-run coefficients for the co-integrated 
systems. For this purpose, we adopt the Stock and Watson’s (1993) dynamic 
ordinary least squares (DOLS) and Phillips and Hansen’s (1990) fully 
modified OLS (FMOLS) estimators. The DOLS accounts for simultaneity 
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bias and regressors endogeneity by including leads and lags of the first-
differenced I(1) terms in the specification. The FMOLS employs a semi-
parametric correction to eliminate the problems caused by the long-run 
correlation between the co-integrating equation and stochastic regressors 
innovations. As demonstrated by Maddala and Kim (1998), the single 
equation estimators, such as the DOLS and FMOLS estimators, are superior 
to a multi-equation Johansen and Juselius (JJ) estimator since the latter tends 
to exhibit relatively large variations. We still provide the estimates of JJ 
estimator to compare the results. 

As a further analysis, we also assess dynamic causal interactions between 
real bank lending and real GDP using Toda and Yamamoto’s (1995) non-
causality test. The causal interactions can be examined using the following 
equations: 

∑ ∑ ∑
∑ 	  (2) 

∑ ∑ ∑
∑   (3) 

where  is the optimal lag length, selected based on uncorrelated error terms, 
and  is the maximum order of integration suspected in the system. This 
test is adopted due to its simplicity without the knowledge of the variables’ 
co-integration properties. The test for causal relations is based on Wald-F 
statistics, testing the null hypothesis of no-causality. For instance, :

⋯ 0 in Eq. (2) examines the causal relation from real GDP to 
real bank lending. Rejection of this null hypothesis means that real GDP 
causes real bank lending. Testing this null hypothesis in Eq. (3) examines the 
reverse causality from real bank lending to real GDP. From the tests, four 
patterns of causality from the pair of variables (  and ) can be noted, namely, 
(i) they are causally independent; (ii) uni-directional causality from  to ; (iii) 
unidirectional causality from  to ; and (iv) bi-directional causality between 
 and . 

In the final step, with the finding of co-integration, we estimate a level 
VAR model to further assess their dynamic interactions. The VAR is a system 
of linear equations that each variable is a function of its own lags and lags of 
other variables in the system. The goal of VAR analysis is not to obtain 
parameter estimates, but to assess the interrelationship among the variables. 
From the estimated VAR, we simulate impulse–response functions (IRF) as a 
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basis for inferences. The IRF trace temporal responses of a variable of interest 
to its own innovations and innovations in other variables. 

An important consideration in generating the IRF is identification of 
structural shocks. The traditional strategy is to adopt Sims' (1980) approach 
by using the so-called Cholesky orthogonalization. The approach requires a 
pre-specified causal ordering of the variables and the results of the IRF are 
sensitive to the ordering of the variables. To avoid this problem, Koop et al. 
(1996) and Pesaran and Shin (1998) develop the generalized IRF that are 
unique and invariant to alternative orderings of the variables. Due to this 
advantage, we adopt the generalized IRF in the analysis. 

4.2 Data 
We employ two sets of data. (1) A yearly dataset from 1979 to 2015 and (2) a 
quarterly dataset from 2000:1 to 2015:4, the spans of which are dictated by 
data availability. In the analysis, we use domestic credit to private sector 
deflated by the consumer price index to represent real bank lending. Real 
output is measured by real gross domestic products (2005=100). Consumer 
price index is utilized to represent index of domestic prices (2005=100). 
Money supply is measured using M2 money aggregate comprised of money 
and quasi money. The source of the data is the economic time series database 
of the Central Bank of Iran through its official website (http://www.cbi.ir). 

5 Empirical Results 
As is imperative in any time series analysis, we first implement ADF and PP 
unit root and Johansen-Juselius co-integration tests to examine the variables’ 
temporal stochastic properties. The results of unit root tests and co-integration 
test are given in Table 1 and Table 2, respectively. As may be noted from 
Table 1, all variables are integrated of order 1, or I(1). That is, they are non-
stationary in level form but stationary in first difference. This allows us to 
proceed to co-integration test. In specifying the vector error correction model 
for the Johansen-Juselius test, we place the requirement of non-correlated 
errors in all equations. The lag order is set to 1, which we find sufficient to 
render the error terms uncorrelated. From table 2, the trace statistics and the 
maximal eigenvalue statistics uncover evidence supporting a unique co-
integrating vector among the variables in both yearly and quarterly datasets. 
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Table 1 
Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) Unit Root Tests 

 Yearly data Quarterly data 

 level First difference level First difference 

 ADF PP ADF PP ADF PP ADF PP 
 -2.426 -2.356 -3.408** -3.418** -0.761 -0.872 -6.871*** -6.854*** 
 -2.336 -2.896 -3.383** -6.531*** -1.235 -1.035 -10.60*** -10.45*** 
 -2.164 -1.806 -3.793*** -4.040*** -1.326 -1.109 -4.278*** -4.290*** 
 -1.581 -1.368 -4.366*** -4.336*** -2.912 -2.912 -6.916*** -7.093*** 

Notes: The ADF and PP test equations include both constant and trend terms for level 
and constant for first difference. We use Schwartz information criterion (SIC) for 
setting the lag order in the ADF test. , natural log of real bank lending; , natural log 
of real GDP; , natural log of consumer price index and  is natural log of real M2. 
** and *** denote significance at 5% and 1%, respectively. Source: research findings. 

Table 2 
Johansen-Juselius (JJ) Cointegration Tests 

 Yearly data Quarterly data 
Test 
statistics 

        

Trace 78.534*** 44.448** 21.316 5.943 49.361** 21.349 4.884 0.080 
Max 34.087** 23.131 15.373 5.943 27.584** 21.132 14.265 3.841 

Notes: **, and *** denote significance at 5% and 1%, respectively. Source: research 
findings. 

5.1 Long-Run Relations 
With the finding of co-integration, we estimate the long-run equations using 
the FMOLS, DOLS and JJ estimation methods. The Schwartz Information 
criterion (SIC) is used to select the optimal lead-lag order of the DOLS and 
FMOLS. The results are given in Table 3. As shown in the table, the FMOLS, 
DOLS and JJ coefficient estimates are qualitatively similar in both yearly and 
quarterly datasets. In the long-run, real bank lending is positively related to 
real GDP. These findings provide evidences supporting the pro-cyclicality of 
bank lending in Iran, which is consistent with Micco and Panizza (2006), 
Bertay et al. (2015) and Ibrahim (2016). The long-run estimation results from 
FMOLS estimator for the yearly dataset suggest that a 1 percentage point 
increase in real GDP is related to 0.640 percentage point increase in real bank 
lending. In the quarterly dataset, the results from DOLS and FMOLS 
estimators indicate that a 1 percentage point increase in real GDP is related to 
1.4 and 1.3 percentage point increase in real bank lending, respectively. The 
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long-run coefficients from JJ approach are similar to the DOLS and FMOLS 
estimators although the results are quantitatively different. 

Table 3 
Long-Run Relations 

 Yearly dataset Quarterly dataset 
variables DOLS FMOLS JJ DOLS FMOLS JJ 

 0.208 
(0.383) 

0.640*** 
(0.230) 

0.769*** 
(0.210) 

1.424*** 
(0.261) 

1.301*** 
(0.287) 

1.933*** 
(0.163) 

 -0.617* 
(0.356) 

-0.698*** 
(0.239) 

-0.175*** 
(0.027) 

-0.448** 
(0.218) 

-0.568** 
(0.248) 

-0.125*** 
(0.038) 

 0.905** 
(0.382) 

0.729*** 
(0.229) 

1.262*** 
(0.148) 

0.404*** 
(0.140) 

0.302** 
(0.154) 

0.446*** 
(0.117) 

constant -3.053 
(2.790) 

-7.268*** 
(1.932) 

-12.956 -12.341*** 
(4.151) 

-9.577** 
(0.014) 

19.920 

Notes: The numbers in parentheses are standard errors. **, and *** denote 
significance at 5% and 1%, respectively. Source: research findings. 

5.2 Further Analyses 
To further analyze dynamic causal interactions among the variables, we first 
implement the Toda-Yamamoto’s (1995) Granger non-causality test. Then, 
we estimate a level VAR model and simulate generalized impulse response 
functions. Table 4 reports the Granger non-causality test results. These 
findings from yearly dataset suggest the significant causal role of real bank 
lending to real GDP. However, the null hypothesis of Granger non-causality 
from real GDP to real bank lending is rejected at even 10% significant level. 
In the case of quarterly dataset, the findings indicate a unidirectional causality 
from real GDP to real bank lending. 

Table 4 
Toda-Yamamoto Granger Non-Causality Test 

 Yearly dataset Quarterly dataset 
Dependent 
variable 

Lagged right-hand side variables Lagged right-hand side variables 

     
  1.391[0.2644]  6.775[0.002] 
 9.851[0.0005]  0.870[0.425]  

Note: numbers in squared brackets are p-values. The optimal lag order for the VARs 
is 2. Source: research findings. 

Figure 1 depicts the responses of real bank lending and real GDP to a one-
standard deviation shock to other variables considered in the VAR model in 
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the case of yearly dataset. As may be observed from Figure 1, the response of 
real GDP to a one-standard deviation shock to real bank lending is positive 
and statistically significant until the five years after the shocks but reaches a 
peak at the second year after the shock. The response of real bank lending to 
real GDP is not statistically significant during the entire forecast horizon 
considered in the study. These results are in conformity with the findings of 
causality test indicating a uni-directional causal pattern from real bank lending 
to real GDP. As may be observed from figure 1, in response to a one-standard 
deviation shock in domestic prices, both real GDP and real bank lending 
decrease significantly until 3-4 years after the shock. The response of real 
bank lending and real GDP to shocks from real M2 is positive and statistically 
significant up to 4 years and 3 years from the shock, respectively. 

 

Figure 1. Impulse response functions (yearly dataset). Source: research findings. 

The impulse responses for quarterly dataset are depicted in figure 2. As 
may be observed from Figure 2, the response of real GDP to a one-standard 
deviation shock to real bank lending is positive and statistically significant 
until 12 quarters after the shocks but reaches a peak at the second quarter after 
the shock. The response of real bank lending to real GDP is positive and 
statistically significant until 20 quarters after the shock but reaches a peak at 
the third quarter after the shock. This finding is in conformity with the findings 
of causality test indicating a uni-directional causal pattern from real GDP to 
real bank lending in the quarterly dataset. As may be observed from figure 2, 
the response of real bank lending to a one-standard deviation shock in 
domestic prices is negative and statistically significant only in the first quarter 
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after the shock. The response of real GDP to shocks in domestic prices is 
negative but not statistically significant during the entire horizon. The 
response of real bank lending and real GDP to shocks from real M2 is positive 
and statistically significant up to 5 quarters and 4 quarters from the shock, 
respectively. 

 

Figure 2. Impulse response functions (quarterly dataset). Source: research Findings. 

6 Conclusion 
This paper investigate the relative pro-cyclicality of Islamic bank financing in 
Iran, a country with Islamic banking system, to determine whether Iranian 
banks have a role in stabilizing credit over business cycle. To examine pro-
cyclicality of bank lending over business cycle in Iran we employs time series 
econometric approaches of co-integration and further assessments of causality 
and dynamic interactions between variables. This study employs two sets of 
data including a yearly dataset spanning from 1979 to 2015 and a quarterly 
dataset from 2000:1 to 2015:4, the spans of which are dictated by data 
availability. The results of JJ co-integration tests show that variables 
considered in the model are co-integrated. With the findings of co-integration, 
estimating long-run equations using DOLS, FMOLS and JJ estimators 
indicate that real bank lending is positively related to real GDP in both yearly 
and quarterly dataset providing evidences supporting the pro-cyclicality of 
bank lending in Iran, which is consistent with the findings of Micco and 
Panizza (2006), Bertay et al. (2015) and Ibrahim (2016). The findings of 
causality tests suggest the significant uni-directional causal role of real bank 
lending to real GDP in yearly dataset and a significant uni-directional 
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causality from real GDP to real bank lending in quarterly dataset. Impulse 
response functions from VAR models designating a positive and statistically 
significant response of real GDP to a one-standard deviation shock to real 
bank lending in both datasets. However, the response of real bank lending to 
real GDP is only statistically significant while using quarterly dataset. In this 
case, the response of real bank lending to real GDP is positive and statistically 
significant until 20 quarters after the shock but reaches a peak at the third 
quarter after the shock. This result reaffirm the pro-cyclicality of bank lending 
in Iran. 

The pro-cyclicality of bank lending in Iran indicate that Iranian banking 
system has not played a role to stabilize credit over the business cycle and 
hence has not operated far away the conventional banking system in their 
financing decisions. One possible explanation as elaborated by Chong and Liu 
(2009) and Khan (2010) is that the PLS-based assets highlighted as a distinct 
feature of Islamic banks make up only a small fraction of the Islamic banks' 
assets. As stressed by Nazarpur and salami (2015) Iranian banking system in 
implementation of PLS contracts has not shown an acceptable performance. 
Moreover, along the line of Farooq and Zaheer (2015) limited alternative 
sources of funds and hedging instruments in the face of adverse shocks may 
play a role in bank lending pro-cyclicality in Iran. To ensure financial stability 
Sole (2007) and Hussain et al., (2016) argues that Islamic banks need to be 
supervised at the same level as conventional banks, especially with respect to 
addressing moral hazard considerations with a set of comprehensive 
prudential standards. To enhance the supervision of Islamic banks, Lopez 
Mejia et al., (2014) recommend ensuring operational independence of the 
supervisory authority, a sound legal framework and governance structure, and 
robust accountability practices. 
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This study examines the effect of regulatory policy on efficiency under prudential 
framework among banks listed in the Iranian Securities and Exchange Organization over 
the period 2003 to 2015. Arellano-Bond estimation method has been patronized to 
investigate the effect of regulatory policies on efficiency. Results indicate that regulatory 
policy indicator indexing reserve requirement on investment deposits has had a positive 
relationship with the efficiency ratio, Sum of Assets Circulation Ratio (SACR), although 
it is not meaningful. On the other hand, the legal reserve ratio is positively and 
meaningfully affecting efficiency in financial institutions. Leverage ratio is negatively 
and meaningfully affecting the efficiency ratio (SACR) which highlights the point that as 
the financial institutions heighten their leverage ratio, it will lead to lower sum of asset 
circulation ratio as the best indicator of efficiency under activity proportions. Higher risk 
will lead to higher Financial Cost to Net Profit ratio (FCNP) interpreted as lower 
efficiency in financial institutes. Furthermore, regulatory policy denoted by the legal 
reserves ratio with one lag interval negatively-significantly influences the financial cost 
ratio. 
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1 Introduction 
The areas of apprehensions which involve the financial systems include the 
current activities that the institutions are running, what they must do as well 
as the factors which determine the banks’ efficient enactment. Screening and 
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monitoring lenders’ and borrowers’ financial status, financial intermediation 
delineates the fact that institutions would intrinsically be able to decrease and 
remove most of the problems caused by imperfect information between the 
main two parties. Activities such as risk evaluations and management as well 
as signing contracts in line with contractual enactment monitoring and debt 
problems in banks could regularly be implemented from the information 
received from the banking and financial transactions (Bhattacharya and 
Thakor, 1993). 

Banks’ production fundamentals originate from their ability to promote 
informational asymmetries among borrowers and lenders along with their 
power for risk management. Prudential and efficient financial services are 
well due to these possibilities as integral components of bank output and 
triggers for managerial inducements. A proper example in this perspective 
includes the relatively high level of debt in a financial institution’s resource 
and capital structure which has direct relationship with risk taking measures 
and bank appetite for producing more efficient financial services by exposing 
their entities to an increased risk of insolvency.  

Higher pressure will be imposed on financial institutions through 
demandable feature of the debt when it is not fully insured leading to 
increasing liquidity risk. There will be more willingness to make a more 
appropriate surveillance on the borrowers in banks since a particular feature 
of their capital structure has a key role in making financial institutions more 
different in kind from other forms of lending agencies in productions and 
services (Calomiris and Kahn, 1991; Flannery, 1994). Efficiency in bank 
activities would directly correspond to the property rights, legal affairs and 
most importantly regulatory policies in the financial environments where they 
work. Variations in other determinants such as Market conditions, accounting 
practices and policy making issues in this framework can lead to differences 
in efficiency of financial institutions across the financial system. 

Considering the internal disciplines such as organizational form, 
ownership and capital structure in line with board members as well as external 
ones including regulatory policies, capital market discipline such as takeovers, 
and cost of fund, stakeholder ability to sell stock, labor market competition, 
equity and debt holders and product market competition induce or decrease 
efficiency in the financial systems. The financial view on the policy making 
affairs and their influences on the enactment of the financial legal entities 
could academically be observed in studies by Barth et al. (2004) who targeted 
bank stability and development from specific regulatory and supervisory 
practices in which capital stringencies, official regulatory and supervisory 
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power, together with enactment were insignificantly associated with each 
other.  

Two wide approaches are emphasized in the literature about measuring 
financial intermediary efficiency: nonstructural and structural. The 
nonstructural approach applies a variety of financial ratios and compares the 
enactment among banks connecting the financial intermediation efficiency 
with the investment strategies and other relevant factors. Besides, it follows 
to clarify how enactment ratios are associated with the variables and efficiency 
ratios and quality of governance in financial institutions. The investigations 
regarding these issues are inspired by informal and formal theories and it 
would be highlighted that no general theory of performance provides an 
amalgamating structure for such studies.  

On the other hand, the structural approach is choice-theoretic and is based 
on a theoretical model of the banking firm and optimization concept. If one 
divides the literature about financial intermediary efficiency into two 
categories of traditional and new literature, the traditional one includes the 
microeconomic theory of production to banking firms and the new literature 
views banks as financial intermediaries that produce financial services and 
diversify risk in which it combines the theory of financial intermediation with 
the microeconomics of bank production which helps the selection of output 
and input in the banks’ production structure. 

The possibility that scale- and scope-related improvements in 
diversification could lower the cost of borrowed funds is ruled out by the 
standard application of efficiency analysis to banking which does not allow 
bank production decisions to affect bank risk and inspires the bank to change 
their risk exposure (Mester, 1992). What constitutes banks’ choices would be 
about their capital structure and the amount of risk they might take when they 
model financial production and make strategic decisions about asset quality 
and capital structure influencing their risk premium in its output and input 
prices. 

Regulatory policies as factors, which depicted significant relationship, 
consisted of disclosure resulted from correct information, monitoring 
empowered by private sector as key beneficiaries and corporate control 
exposed from incentives for private representative agents. The fact as it is 
highlighted in finance-oriented articles strengthen that financial institutions 
which contribute to more robust regulatory regimes are proved to experience 
lower risk and stronger credit environment. 

Rahavard Novin Co. version 3 of Securities and Exchange Organization 
database has been applied to exemplify the nexus between the regulatory 
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policies and efficiency in the financial institutions. The framework which has 
been marginally spread in this paper is to construct indices to requirements 
regarding the prudential regulations along with restrictions on financial 
entities’ activities via Barth et al., (2001a; 2006; 2008) which has been the 
first study in describing the relationship between the regulatory policies and 
efficiency in financial institutions’ enactment.  

In this paper, the efficiency indices are attributed as they are described by 
determinants including and highlighting reserve requirement for different 
kinds of deposits, legal reserve in line with the leverage degree and their cross 
effects and the sections are segmented as facts and figures besides the related 
literature and antecedent studies in section 2 and 3 respectively in addition to 
section 4 that illuminates research methodology. The model and estimation 
approach is presented to reach the empirical results in section 5. Ultimately, 
the concluding annotations will notably be presented in section 6. 

2 Facts and Figures 
Legal reserve is derived as 5 percent of the net profit based on the article 140 
in the trade law amendment. Entities that have calculated and recorded the 
legal reserve above 5 percent for one year are not allowed to change it below 
the calculated and recorded percentage. This kind of reserve is held in a 
separate account so that it will not exit the asset cycle of the entity. The reserve 
must increase up to 10 percent of the capital in the entity and above that is 
arbitrary. 

If the ratio of legal reserve on total deposits is derived, it can be used to 
compare the proportion of legal reserve on deposits through the study period. 
According to figure 1, Sum of Assets Circulation Ratio (SACR) as a proxy of 
efficiency changes flat from 2003 to 2005 analogous to the proportion of legal 
reserve on deposits. SACR continues to grow up to 2014 whereas the 
proportion of legal reserve on the deposits dips in two periods of 2005 and 
2010. 
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Figure 1. Sum of asset circulation ratio vs. legal reserve on deposits ratio. Source: 
Rahavard Novin Co. version 3, Securities and Exchange Organization. 

 

Figure 2. Sum of assets circulation ratio vs. leverage ratio. Source: Rahavard Novin 
Co. version 3, Securities and Exchange Organization. 

The left axis in figure 2 shows the Sum of Assets Circulation Ratio (SACR) 
as a proxy of efficiency which is rising in the course of the study period and 
the leverage ratio on the right axis that is fluctuating between 12 and 18. As it 
can be seen in the figure, higher leverage is accompanied by higher SACR 
only during 2006 to 2008 which can denote a simultaneous movement in the 
three years period. 
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Figure 3. Sum of assets circulation ratio vs. Reserve requirement. Source: Rahavard 
Novin Co. version 3, Securities and Exchange Organization and Central Bank of Iran. 

According to figure 3, reserve requirement on investment deposit as the 
regulatory policy implemented by the central bank on the right axis has had a 
mild decreasing trend during the study period opposite to the increasing trend 
of SACR on the left axis. The variation in the reserve requirement on 
investment deposit is very slow in Iran but as it can be observed from its trend, 
it could be a probable trigger for the increasing trend of efficiency in the 
member banks in the market. 

3 Literature Review and Antecedent Studies 
According to the concept of “input oriented measure”, a production unit’s 
efficiency was first introduced by Farell (1957) in which a technical efficiency 
measure is defined by one minus the maximum proportional reduction in all 
inputs that still allows continuous production of given outputs (Kablan, 2007). 
Technical efficiency is linked to the possibility of avoiding wasting by 
producing as much outputs as the use of input allows it (output oriented 
measure), or by using as less input as the production objective plans it (input 
oriented measure). This efficiency is measured by comparing observed and 
optimal values of production, costs, revenue, profit or all that the production 
system can follow as objective and which is under appropriate quantities and 
price constraints.  

According to Kablan (2007), the literature proposes two approaches: the 
mathematical programming approach and the econometric one. The 
mathematical approach known under the name of DEA method (Data 
Envelopment Analysis) consists of estimating the frontier by using non 
parametric mathematical linear programming. It offers an analysis based on 
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the relative evaluation of the efficiency in an input/output multiple situation, 
by taking into account each bank and measuring its relative efficiency to an 
envelopment surface made up with the best banks.  

The mathematical method was usually used by making the assumption of 
constant return to scale (CRS). Recently, the assumption of variable return to 
scale (VRS) was used in specifications because this hypothesis is more 
relevant with the environment of imperfect competition in which banks 
operate (Kablan, 2007). This assumption is therefore made by Grigorian and 
Manole (2002), to evaluate the efficiency of transition countries’ banks from 
Eastern Europe, following the technological changes which occurred in the 
banking industry and the banking system reforms after financial liberalization. 
Leigthner and Lovell (1998) are also interested in the impact of financial 
liberalization on Thai banks’ efficiency. They lead an analysis based on the 
one hand, on profit objective of the Thai banks and on the other hand, on the 
economic growth objective of the Bank of Thailand. Their results show that 
under appropriate conditions, financial liberalization can lead to growth, 
whatever the analytical objective is. Moreover, the size and the nature 
(domestic or foreign) of banks affect the productivity, growth and productivity 
change measures (Kablan, 2007). 

Financial institutions’ productivity in Nordic European Countries (Finland, 
Sweden and Norway) increase financial integration and bank 
internationalization due to Europe integration which comes out from their 
study that the Swedish banks are the best ones to face financial European 
integration and bank internationalization (Berg, Forsund, Hjalmarsson, 
Suominen, 1993). Econometric approach is also used by other studies which 
consist of an econometric estimate of the best practice frontier by its 
specification in a Cobb-Douglas, CES or trans-logarithmic (cost or 
production) function. The econometric method can be deterministic. In this 
case, every deviation from the frontier is attributed to inefficiency. It can also 
be stochastic; it is then possible to separate random errors from the production 
unit inefficiency (Kablan, 2007). 

The stochastic frontier method has two principal advantages compared to 
DEA method. First, it allows separating random error from the production unit 
inefficiency and takes into account the existence of exogenous shocks. At this 
purpose, the error term is divided into two components: an inefficiency 
component and a random one (which is composed of the error measurement 
and the exogenous shocks). Second, the stochastic frontier analysis is less 
sensitive to absurd values (Kablan, 2007). 
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A distance function with a trans logarithmic form found that on average 
US banks were inefficient after mergers and consolidations of the US banking 
system in the 1990s (Grosskopf, Hayes and Yaisawarng, 1993). A comparison 
of international banks applying the stochastic frontier analysis (SFA) and the 
Distribution Free Approach (DFA) by Allen and Rai (1996) shows that the 
inefficiency level displayed by global banks is smaller than that of separate 
activities banks and the determinants of efficiency were investigated in a 
second step. However, they do not take into account environmental variables 
in the explanation of efficiency. Comparing French and Spanish banks, these 
banks were analyzed in the cost frontier countries environmental specificities 
(Lozano-Vivas and Dietsch, 2000). The average residuals of the cost function 
estimated with panel data to construct a measure of cost X-efficiency is 
utilized in this approach (Kablan, 2007).  

Berger and Humphrey (1992) argue that financial institutions’ efficiency 
must be interpreted as the input-output aspect where input is summarized by 
the deposits and output is regarded as loans in asset side of the financial 
statement and state that the fundamental difficulty arises in the treatment of 
demand deposits. When deposits are treated as bank input, the logic must be 
that a count of the volume of deposits serves as a proxy for un-priced services 
produced by the bank and provided to depositors as the compensation for the 
use of their funds. By obtaining an imperfect proxy for the unobserved portion 
of bank output, the researcher understates efficiency by a major part of the 
bank’s cost of funds (though not necessarily understating total bank costs) and 
distorts cost of fund comparisons between banks that use purchased funds, 
compared with those that obtain funds from traditional deposits. No approach 
satisfactorily deals with demand deposits in the absence of such data, and no 
approach gets around the basic data deficiency.  

One method, applicable in regulated and unregulated financial 
environments alike, is to assume that the full value of the bundle is equal for 
all types of accounts that banks equalize at the margin of the cost of funds. 
The heterogeneity of bank loans has not been addressed satisfactorily in 
empirical estimates. Irrespective of their approach to banking output, banking 
production function studies frequently consider whether bank output activity 
is best specified by the count of the numbers of loans (or deposits) of different 
types, or by their respective monetary volumes. 

European Central Bank (2010) analyzed the impact of efficiency on bank 
risk and considered whether bank capital has an effect on this relationship. A 
model for the inter-temporal relationships among efficiency, capital and risk 
for a large sample of commercial banks operating in the European Union has 
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been provided and it was found that reductions in cost and revenue efficiencies 
increase banks’ future risks thus supporting the bad management and 
efficiency version of the moral hazard hypotheses.  

In contrast, bank efficiency improvements contribute to shore up bank 
capital levels. Findings also suggest that banks lagging behind in their 
efficiency levels might expect higher risk and subdued capital positions in the 
near future. Bankruptcies in the financial sector are costly, not only for banks’ 
equity and debt holders but often for taxpayers. As a result, the study of the 
determinants of banks’ risk and of the effectiveness of forcing banks to hold 
a certain amount of capital has a long history. An early line of US research on 
risk taking incentives examined the effects of capital regulations (Peltzman, 
1970; Mayne, 1972). Early researches in this framework had an objective to 
investigate the effectiveness of financial regulation and take into account 
incentives for excessive risk originated by the flat-rate deposit insurance 
scheme. 

Basel accord was introduced in 1988 to illuminate on the international bank 
capital standards (Basel I) mainly focused on the effectiveness of bank capital 
regulations after which the continuation of the capital adequacy effects on 
banks’ risk appeared. Ediz et al., (1991) found that bank capital regulation had 
an effect on the increasing capital ratios and proved that riskier assets in the 
US and UK absorbed the exposures from bank portfolios and off-balance sheet 
items. Demsetz et al. (1996) and Salas and Saurina (2003) found that banks 
with lower capital tend to operate higher levels of credit risk as well as moral 
hazards.  

Hughes and Mester (1998; 2009) argued the requirement to take into 
account bank efficiency as a major contribution to discuss when investigating 
the relationship between capital and risk. Both capital and risk are probably to 
be specified by the level of bank efficiency. Efficient banks with higher 
quality management may be allowed by the supervisory authorities to have a 
greater flexibility according to their capital leverage or overall risk portfolio 
whereas a less efficient bank with low capital may be willing to take on higher 
risks to compensate for lost returns owing to moral hazard remarks.  

Williams (2004) applied Granger causality techniques to evaluate the inter-
temporal relationships among problem loans, cost efficiency, and financial 
capital. The sample includes European savings banks over the period 1990-
1998 and finds that poorly managed banks tend to make poor quality loans. 
Altunbas et al. (2007) have utilized a static simultaneous equation framework 
to analyze the relationship between capital, loan provisions and cost efficiency 
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for a sample of European banks over 1992-2000. However, they do not find a 
positive relationship between inefficiency and bank risk-taking (ECB, 2010). 

4 Research Methodology 
The Arellano-Bond estimation method has been used to analyze the impact of 
regulatory policy instruments consisting of reserve requirements on 
investment deposits, legal reserve and leverage ratio in line with financial 
ratios and volatility of earnings as the risk measure on the efficiency among 
banks which allows scrutinizing the determinants of the dependent variable 
across time.  

The following equation has been applied to clarify the relationship between 
variables by which the efficiency model is applied to demonstrate the impact 
of regulatory policies on the financial institutions’ efficiency in the Iranian 
Securities and Exchange Organization under prudential regulation framework: 

∑ ∑ ∑
∑ 	 ∑ 	 (1) 

where  represents efficiency in the financial institutions which is 
represented by two fractions as the sum of assets circulation ratio (SACR) and 
proportion of financial cost to net profit (FCNP).  is abbreviated as the 
financial ratios from Rahavard Novin Co. version 3, Securities and Exchange 
Organization crude data set and the required ratios are calculated using this 
information set along with  variables which stand for the macroeconomic 
indicators such as the GDP.  

Other variables used in this paper include Voleps2 showing the volatility 
of the earning per share in the twenty financial institutions in the Iranian 
Securities and Exchange Organization, Legres1 as the first proxy for 

                                                                                                                              
1 Bank capital components relative to the debt components are certain elements of bank's 
financial statements which depict the leverage they could undertake in order to continue 
banking operations. The Iranian commercial code in Securities and Exchange Organization as 
well as Central bank of I.R.I who regulate the member banks at the stock market delineates the 
fact that higher leverage (ratio of debts components to capital) will be hazardous for the banks. 
Banks might prefer to preserve lower level of capital components to debts to earn higher return. 
Legal reserves defined as minimum amount of money that financial institutions such as banks, 
building societies, credit unions, and insurance companies are required by law to keep as 
security. The reserves must be kept in the form prescribed by law and cannot be used to pay 
depositors. According to the amended Iranian commercial code article 140, the regulator 
monitors the member banks and financial institutions at the stock market to preserve at least 
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regulatory policy is measured as the ratio of legal reserve to total deposits. 
Inv2 is the second measure of the regulatory policy estimated as the ratio of 
reserve requirement regulated by the central bank to safeguard the financial 
institutions against unwilling events. ROA highlights the Return on Assets 
ratio as the gain indicator. Liq undermines the ratio of liquidity on total assets 
and VariA demonstrates the ratio of revenue on total assets.  

Furthermore, Quick ratio (QUIC) shows the ability of the institutions to 
fulfill their short term commitments using high liquid assets and is derived by 
the ratio of current assets and stock on current debts. DEQR is the leverage 
ratio calculated as the fraction of total deposits to Equity. The variables are 
used as logarithm in the empirical estimation to make a parallel view on the 
theoretical literature perspectives.  

5 Model Estimation 
Having used Hendry (1985) approach in estimating the model, the variables 
are shortlisted according to the highest insignificance level as well as the 
possibility of estimating the regressions using the Arellano-Bond estimation 
method because including some variables whether they are relevant to the 
model or not causes an error in estimations and therefore the model cannot be 
calculated. The following Hypothesis is formulated based on the literature and 
variables of study: There is a positive and significant relationship between the 
regulatory policies and financial institutions’ efficiency. 

According to table 1, the relationship between risk measure (logvoleps) 
and the efficiency ratio (logSACR) is positive which confirms the fact that 
higher risk in the Iranian Securities and Exchange Organization for financial 
institutes will lead to a rise in efficiency since it increases the proportion of 
revenue over the total assets. Leverage ratio denoted by logDEQR is 
negatively and meaningfully affecting the efficiency ratio (logSACR) which 
highlights the point that as the financial institutions heighten their leverage 
ratio, it will lead to lower sum of asset circulation ratio as the best indicator of 
efficiency under activity proportions. 

                                                                                                                              
five percent of the annual net profit in its capital structure for the next year in order to guarantee 
that banks’ debtors will be paid off. Though it would be more common that researchers utilize 
the total capital structure as the direct variable in the literature, the ratio of legal reserve to total 
deposits is selected as a proxy of the relationship between the capital components and the 
efficiency of a bank. Legal reserve to deposit ratio is an appropriate proxy since it is regulated 
by the Securities and Exchange Organization and it is selected as a regulatory index in this 
regard. The higher the ratio is, the higher assurance the bank will have for its insolvency 
coverage. 
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Table 1 
Arellano-Bond Estimation Results for SACR1 

Group Variable: category 
Time Variable: duration 
Wald Chi2(14)=44.67 
Prob>chi2=0.0000 
Dependent variable: 
LogSACR 

Coef. Std.Err. z p>|z| 

LogSACR(-1) 1.50** 0.66 2.27 0.023 
LogSACR(-2) -0.063 0.30 -0.21 0.836 
Logvoleps 6.04** 2.05 2.94 0.003 
LogROA 9.28*** 2.70 3.43 0.001 
LogLIQ 2.70*** 0.80 3.38 0.001 
LogVARIA 1.42*** 0.42 3.36 0.001 
Loginv2 11.75 25.07 0.47 0.63 
Loglegres 0.47** 0.22 2.13 0.03 
LogGDPoi -0.08 2.06 -0.04 0.96 
LogGDPoi(-1) 0.18 2.69 0.07 0.94 
Logquic -58.57*** 15.90 -3.68 0.000 
Loginv1(-1) -0.66 34.27 -0.02 0.98 
LogDEQR -1.89 1.28 -1.47 0.14 
LogDEQR(-1) -1.52 1.07 -1.43 0.15 
-cons 30.70 39.90 0.77 0.44 

Note: The significant parameters are indicated as such with***, **,* indicate significance at 
1%, 5% and 10% levels. Source: authors’ calculations. 

In other words, degree of leverage ratio as one of the key prudential 
indicators proves to be negative. Return on asset (ROA) and liquidity ratios 
(LIQ) as well as variable assets ratio (variable assets on total assets ratio) is 
positively and significantly influencing the efficiency ratio (logSACR) in 
banks which are listed in the Securities and Exchange Organization in Iran. 
Another key prudential and regulatory policy indicator (inv) denoting reserve 
requirement on investment deposits has had a positive relationship with the 
efficiency ratio (logSACR) although it is not meaningful though the legal 
reserve ratio is positively and meaningfully affecting the efficiency in 
financial institutions. 

Based on the first efficiency index of sum of assets circulation ratio as in 
table 1, the revenue per asset of institutions with higher rotations in assets in 
one period augments the efficiency in the next period because they will know 
how to be efficient and replicate this approach by generating a higher revenue 

                                                                                                                              
1 The estimation has been implemented for the dependent variable SACR as the first proxy of 
Efficiency. 
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to assets ratio. When banks take higher risks, this results in higher return in 
long run and it will raise the efficiency ratio by registering acceptable 
enactment for the financial industry in the stock market.  

In other words, entities like banks take higher risk exposures for higher 
profits. Table 1 also emphasizes the fact that unlike the recent years when 
banks preferred to hold more fixed assets, variable assets are more effective 
on their efficiency because it increases the sum of assets circulations and 
efficiency in the end. According to the results the central bank takes hold of 
sophisticated responsibility which indicates that relations between the 
regulatory policies and efficiency is un-meaningfully unassociated and more 
effective policy instruments have to be acknowledged and developed for 
further effectiveness. Banks can increase the rate of legal reserves in the 
capital section of their balance sheet annually for this will improve enactment 
in banks for future periods. 

The only difference between table 2 and table 1 is the multiplication of two 
reserve requirements on one and two year investment deposits which has 
negatively but insignificantly influenced efficiency. In other words, the key 
difference point which varies table 2 from table 1 is using the reserve 
requirement policy for both investment deposits at the same time and checking 
their cross effect on banks’ efficiency.  

Unfortunately, different regulatory policy instruments on investment 
deposits are neutralizing each other though it would decrease the sum of assets 
circulation ratio insignificantly. If banks have higher ability to settle their short 
term commitments, they will record higher efficiency because of the 
circumstance that they take hold of higher liquid assets proportionate with 
other current assets. Furthermore, the regulatory policy variable highlights the 
point that central banks regulatory implementations have not been effective 
on their enactment. 

Table 2 also portrays more different coefficients in which the efficiency 
ratio (logSACR) is respectively positively-significantly and negatively-
significantly relevant to the last two years amount of this variable at 5 percent 
confidence interval which highlights the point that higher sum of assets 
circulation ratio over the last two years in this various model estimation lead 
to higher amount of the dependent variable at current period in sum. Degree 
of leverage ratio is still negative and irrelevant according to the statistics with 
the same impact of legal reserve ratio on the sum of assets circulation ratio. 
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Table 2 
Arellano-Bond Estimation Results for SACR with Cross Effects 

Group Variable: category 
Time Variable: duration 
Wald Chi2(14)=44.67 
Prob>chi2=0.0000 
Dependent variable: 
LogSACR 

Coef. Std.Err. z p>|z| 

LogSACR(-1) 1.66** 0.71 2.32 0.020 
LogSACR(-2) -0.17 0.34 -0.51 0.608 
Logvoleps 6.62*** 2.25 2.94 0.003 
LogROA 9.85*** 2.91 3.38 0.001 
LogLIQ 2.69*** 0.84 3.21 0.001 
LogVARIA 1.49*** 0.45 3.32 0.001 
Loginv2 1.55 1.66 0.94 0.348 
Loglegres 0.71** 0.36 1.98 0.048 
LogGDPoi -4.58 5.54 -0.83 0.409 
LogGDPoi(-1) -3.94 5.47 -0.72 0.472 
Logquic -62.5*** 17.26 -3.62 0.000 
Loginv1(-1) -73.35 90.14 -0.81 0.416 
LogDEQR -1.98 1.35 -1.47 0.142 
LogDEQR(-1) -1.92 1.20 -1.59 0.112 
Loginv12 -29.34 33.37 -0.88 0.379 
-cons -82.08 134.94 -0.61 0.543 

Note: The significant parameters are indicated as such with ***, **,* indicate significance at 
1%, 5% and 10% levels. Source: authors’ calculations 

According to table 3, a different efficiency ratio (logarithm of financial 
cost to net profit ratio) known as the cost efficiency indicator (FCNP) is 
utilized as the dependent variable which is econometrically analyzed to 
investigate its determinants based on the financial ratios in the Iranian 
Securities and Exchange Organization.  

The two lag periods one and two are respectively associated both 
negatively-meaningfully and positively-significantly with the dependent 
variable by denoting that higher cost efficiency ratio (FCNP) in first period 
causes a lower impact on the dependent variable whereas the second lag has a 
positive association on the current period. 
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Table 3 
Arellano-Bond Estimation Results for FCNP with Cross Effect and 
Nonlinearity1 

Group Variable: category 
Time Variable: duration 
Wald Chi2(14)=44.67 
Prob>chi2=0.0000 
Dependent variable: 
LogFCNP 

Coef. Std.Err. z p>|z| 

LogFCNP(-1) -0.82*** 0.154 -5.30 0.000 
LogFCNP(-2) 2.39*** 0.42 5.61 0.000 
LogVARIA 0.12** 0.05 2.04 0.041 
LogVARIA(-1) -0.45*** 0.12 -3.58 0.000 
Logvoleps 0.53*** 0.19 2.8 0.005 

Loglegres(-1) -4.12*** 0.92 -4.46 0.000 
LogDEQR(-1) -1.05** 0.47 -2.23 0.026 

Loginv12 13.49* 7.61 1.77 0.076 
Loginv2power2 -10.97* 5.61 -1.95 0.051 

-cons -1.93 8.65 -0.22 0.823 

Note: The significant parameters are indicated as such with***, **,* indicate significance at 
1%, 5% and 10% levels. Source: authors’ calculations 

Furthermore, variable assets ratio as well as its first lag has a respectively 
positive and negative influence on the financial cost indicator (logarithm of 
financial cost to net profit ratio (FCNP)). Higher risk will lead to higher 
financial cost ratio (FCNP) interpreted as lower efficiency in financial 
institutes. In other words, according to this estimation, banks will face lower 
efficiency their financial cost ratio as a result of higher risk according to this 
estimation. Furthermore, regulatory policy denoted by the legal reserves ratio 
with one lag interval negatively-significantly influences the financial cost 
ratio which means that it has had positively influenced efficiency.  

Furthermore, degree of leverage ratio is positive and meaningful and it 
denotes the point that banks increase their efficiency by taking higher risks 
and accepting higher deposits. Higher nonlinear reserve requirements on 
investment deposit rate causes lower financial cost ratio which means higher 
efficiency that highlights the fact that there is a maximum or minimum amount 
reserve requirements on investment deposit rate which can be extracted 
through linear programming approach. 

                                                                                                                              
1 The estimation has been implemented for the dependent variable FCNP as the second proxy 
of Efficiency. 
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6 Conclusions 
Prudential regulatory policies are modified by the regulators so that they could 
have recovering impact on the enactment of financial institutions. Stock 
market officials as well as the central bank are regulating the financial 
institutions in order to improve efficiency and return on one hand and monitor 
and control volatility in the market for these entities on the other. This entails 
benefits both for the regulators and financial institutions owing to the point 
that investors could check the enactment ratios e.g., degree of leverage ratio, 
reserve requirements on investment deposits, legal reserves ratio, cost 
efficiency ratio, sum of assets circulation ratios, etc. to compare institutions 
and industries with each other in the stock market.  

In other words, regulatory policies from the officials could be directly 
linked to the decisions made by the beneficiaries in the market. With respect 
to this paradigm, this paper tends to analyze the impacts of regulatory policies 
on efficiency as an enactment characteristic to underline the efficacy of the 
prudential regulation policies and instrument’s on cost efficiency and asset 
circulation ratios.  

Rahavard Novin Co. version 3, the Iranian Securities and Exchange 
Organization database has been applied to exemplify the linkage between the 
regulatory policies and efficiency of the financial institutions from 2003 to 
2015 among banks listed in Iranian Securities and Exchange Organization. 
Applying original and standardized and defined regulatory indices in addition 
to financial ratios from the stock market and efficiency proxies,  

Arellano-Bond estimation method has been practiced to characterize the 
impact of regulatory policies on the efficiency of financial institutions. 
Although insignificant, economic growth as a boom indicator will amend the 
investors' perspective in transferring their resources to the stock market to 
purchase shares of the firms and financial institutions. Positive perspective 
seems to increase an encouraging atmosphere for the shareholders to both 
potentially and dynamically receive higher earnings in the market. 

Based on the first efficiency index of sum of assets circulation ratio, 
institutions with higher rotations in assets explaining the revenue per asset of 
these entities in one period augment the efficiency in the next period because 
they will know how to be efficient and replicate this approach by generating 
higher revenue to assets ratio. 

When banks take higher risks, it results in higher return in long run and it 
will raise the efficiency ratio by registering acceptable enactment for the 
financial industry in the stock market. In other words, entities like banks take 
higher risk exposures for higher profits. Table 1 also emphasizes the fact that 
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unlike the recent years when banks preferred to hold more fixed assets, 
variable assets are more effective on their efficiency because it increases the 
sum of assets circulations and efficiency in the end.  

According to the results, the central bank takes hold of sophisticated 
responsibility which indicates that relations between the regulatory policies 
and efficiency is un-meaningfully unassociated and more effective policy 
instruments have to be acknowledged and developed for further effectiveness. 
Banks can increase the rate of legal reserves in the capital section of their 
balance sheet annually to improve their enactment in banks for future periods. 
Different regulatory policy instruments on investment deposits are 
neutralizing each other though it would decrease the sum of assets circulation 
ratio insignificantly.  

If banks have higher ability to settle their short term commitments, they 
will record higher efficiency because of the circumstance that they take hold 
of higher liquid assets proportionate with other current assets. Furthermore, 
the regulatory policy variable highlights the point that central banks regulatory 
implementations have not been effective on their enactment. According to this 
estimation, banks will face lower efficiency based on their financial cost ratio 
as a result of higher risks according to this estimation. Furthermore, regulatory 
policy denoted by the legal reserves ratio with one lag interval negatively-
significantly influences the financial cost ratio which means that it has 
positively influenced efficiency. 
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The analysis of macroeconomic variables for current situation in Iran indicates a 
Conundrum. Solving this puzzle is vital for Central Bank of Iran in order to choose an 
appropriate approach for monetary policy and banking supervision. Increase in liquidity 
growth rate, significant decrease of inflation rate and interest rate rigidity are the three sides 
of this puzzle. This study designs an innovative model for connecting the microeconomy of 
banks with macroeconomy, indicating a solution for mentioned puzzle. Accumulation of 
fictitious and frozen assets in the assets side of banking system balance sheet makes an 
unsound flow of liquidity which is partly impacted by fictitious assets of banking system 
and it is called unsound Liquidity. This situation shows the reality that is financially and 
economically unbalanced balance sheet of banking system and if these balance sheets seem 
balanced, is just because deployment of false accounting methods. In fact, quality of 
liquidity is impacted by reduction of the quality of banking system assets and despite high 
liquidity growth, this lead to reduction of inflation rate and also caused banks to resist 
against the reduction of interest rate. The adjusted long run equation of quantity theory of 
money has estimated in a vector error correction model (1996-2016). The results confirm 
the direct effect of quality of liquidity on inflation. 
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1 Triangular Puzzle of Iran Economy: Liquidity Growth, 
Inflation and Bank Interest Rate 
The analysis of current macroeconomic variables of Iran indicates that there 
is a triangular puzzle and increase in liquidity growth rate, significant decrease 
of inflation rate and interest rate rigidity are three sides of this puzzle (Figure 
1). On the one hand, there is a divergence between liquidity growth rate and 
inflation rate in such a way that despite high liquidity growth, inflation rate 
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has significantly been reduced. On the other hand, there is a divergence 
between nominal rate of interest and inflation rate in a way that despite 
significantly reduction of inflation rate in recent years, bank interest rates have 
not been purely reduced, on the contrary, they have been raised and 
consequently real bank interest rates are historically at the highest level. Real 
sector is also faced with credit crunch and stagnation pressures. Furthermore, 
liquidity growth rate and interest rate have been simultaneously increased 
while it is expected that higher liquidity growth rate reduces bank interest 
rates. 

All mentioned cases imply that there is a puzzle which must be definitely 
resolved in order that Central Bank of Iran (CBI) can make a right approach 
for monetary policy and banking supervision paving the way for coping with 
current situation. 

This study designs an innovative model for connecting the microeconomy 
of banks with macroeconomy, indicating a solution for mentioned puzzle. 
Financial statements are reflectors of microeconomy of banks. These 
statements and their items are evaluated according to the criteria and standards 
of accounting. So, the suggested model must present a method for connecting 
the concepts and techniques of accounting with economic concepts. The 
model must also connect the balance sheet statistics of banking system with 
the amounts of macroeconomic variables. 

2 Reciprocal Relationship of Banking System Balance Sheet 
with Nominal and Real Sectors of Economy 
Left side of banking system balance sheet contains the rights of shareholders 
(capital, cumulative dividend, etc.), debt to central bank, time deposits and 
demand deposits1. Time deposits in banking system act like quasi-money in 
macroeconomy. In this study and for analysis purposes, such deposits are 
divided into sound deposits (type1) and unsound deposits (type2). 

Additionally, demand deposits in banking system plus notes and coins held 
by people act like money in macroeconomy. Finally, quasi-money and money 
together form liquidity (M2) in macroeconomy. Time deposits and demand 
deposits, as parts of liquidity, have some fluidity grades of liquidity and 
moving the banking system debts from time deposits to demand deposits raise 
the fluidity degree of liquidity in macroeconomy and vice versa. 

                                                                                                                              
1 Time deposits which are cashable with the least or non penalty and they are decreasing or 
increasing by interest rate changes. Such deposits - currently common and almost exclusive to 
Iran banking system - play important role in this study. 
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Figure 1. Triangular puzzle of Iran economy: liquidity growth, inflation and bank 
interest rate. Source: research findings. 

Meanwhile, one must notice that banking system debts which form 
liquidity in economy are basically relied on the assets on the right side of 
banking system balance sheet. Assets of Iran banking system1 are classified 
to: fixed assets (for banking operations), cash generating assets (including 
current loans2 and productive investments), frozen assets3 (including non-
performing loans from government and non-cashable assets), fictitious assets4 
(including bad loans and identified cumulative profits which are basically 
fictitious like profits on fraudulent transactions of assets and also identified 
profits and compensations on doubtful loans), bank reserves and vault cash 

                                                                                                                              
1 This classification is according to current financial situation of Iran banks and for this reason 
the classification may not be common in global banking system. For instance, fictitious asset 
amounts in many banking systems of the world are too different to compare with current 
situation of Iran banks due to professional management, careful supervisions of professional 
audits plus total, strict and consistent controls by regulators of banks in those countries. 
2 In Islamic banking for common term "Loans" there is an alternative word which is "financial 
(bank) facilities". 
3 Frozen assets are those that cannot be converted into cash in short time or forever. 
4 In many economic texts, a class of toxic assets is mentioned in bank balance sheets. This class 
is a total of frozen assets and fictitious assets. Though these two groups of assets have the same 
impacts on bank cash flows, but they are very different in essence and regarding some other 
features. Nevertheless, the groups must be differentiated for aims of this study. 
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(including banking system demand deposits in central bank plus currency and 
coins that are physically held in the banking system's vault). 

At macro level, banking system assets and its changes are reflective of 
evolutions in real sector of economy and banking system debts and its changes 
are reflective of evolutions in monetary sector of economy. Changes of assets 
and debts in two sides of bank balance sheet actually reflect the reciprocal 
impacts of nominal and real sectors of economy. 

3 Bank Balance Sheet Behavior and Liquidity Creation 

3.1 Sound and Unsound Flow of Liquidity Creation in Banking 
System 
Sound flow of liquidity creation denotes a flow in which growth of debt on 
the left side of banking system balance sheet are supported by expansion of 
sound assets (including assets producing cash flow, fixed assets and cash) on 
the right side of banking balance sheet. On the contrary, if some part of 
liquidity creation flow in left side of banking system balance sheet is synced 
with the creation and accumulation of unsound assets (especially fictitious 
ones) on the right side of banking system balance sheet, so this part of liquidity 
creation flow indicates an unsound flow which is creating unsound liquidity. 

Different conditions for offering loans lead to unusual accumulation of 
fictitious assets in Iran banking system. On the one hand, interest rates of loans 
are not in accordance with credit ranking of borrowers due to lack of credit 
ranking system and the focus is mainly on collateral and its value. On the other 
hand, unlike universal banking systems, in Iran banking system 
nonperforming loans are not only write-off in balance sheet by gradual 
allowance, but also long term profits are counted on those debts without 
appropriated provision. Even if the existence of nonperforming loans is due to 
defaults by real sector, but unusual growth of nonperforming loans in Iran 
(rarely recorded in the world) is also resulted from using wrong accounting 
methods causing to fictitious cumulative assets in bank balance sheets. As a 
result and amid this time, increase in fictitious cumulative assets in the right 
side of banking system balance sheet equals with the increase in unsound 
deposits in the left side of banking system balance sheet. This makes an 
unbalanced balance sheet and consequently it causes to increase in unsound 
liquidity in macroeconomy. 

Furthermore, it’s not necessary to assume no default and bad loans for 
having a sound liquidity flow in banking system. In fact if banking system is 
working soundly; its liquidity flow can bear defaults and write-offs caused by 
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real sector function and continue its normal cycle. This can be achieved using 
right accounting methods to write-off bad assets instead of hiding them in 
balance sheet. 

Sound and unsound liquidity flows in banking system are respectively 
shown in tables 2 & 3. In this analysis, using the common theorizing method, 
hypotheses are as follows1: 
 Bank plays no role except funds intermediary 
 Incomes by providing financial services cover bank operating costs and 

the remainder of interest rate of loans and deposits make the profit margin 
of bank. 

 Interest rate for deposits is 15% and for loans it is 18% 
 10% of deposits are considered as demand deposits 
 Default rate of productive assets is 4% 
 Freezing rate of productive assets is 2% 
 60% of dividends is distributed among bank shareholders 
 Other assets, debts, incomes and costs are ignored 
 

The comparison of two mentioned balance sheets in banking system 
indicates that: 

 As it shows, total of banking system balance sheet in condition A and at 
the end of tenth term equals with 46954 units lead to creation and adding 
31810 units of new liquidity to economy raising liquidity from 9000 to 
40810 (showing 16.3% annual liquidity growth)2. This case caused to 
accumulation of 15124 units of fictitious assets (equals with 32.2% of 
banking system assets) at the end of tenth term on the right side of banking 
system balance sheet showing the sever reduction of the quality of 
banking system assets. On the other hand, parallel with fictitious assets on 
the right side of banking system balance sheet, there is also a type of 
deposit on the left side of balance sheet which is called unsound deposit 
(type2) in this study. Besides, cumulative profits in shareholders' equity 
gained by the accumulation of fictitious assets would be fictitious too. In 
other words, equal with 15124 units of fictitious assets, 5144 units of 
fictitious cumulative dividend has been created and also 9979 units of 
unsound liquidity has been created and injected to economy. 

                                                                                                                              
1 Hypotheses were brought into line with current real situation of banking system of Iran. 
2 Invariant monetary base is considered in this study 
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Table 1 
Liquidity Creation in Condition A: Unsound Liquidity Flow Creation in 
Banking System When There is No Allowance for Nonperforming Loans 

Banking sytem balance sheet in the beginning term (T0) 
Assets Debts 
Cash generating assets 9800 900 Demand deposits 
Frozen assets 0 8100 Time deposits (type 1) 
Fictitious assets 0 0 Time deposits (type 2) 
Cash 200 1000 Shareholders' equity 
Total 10000 10000 Total 
Banking sytem balance sheet at the end of first term (T1) 
Cash generating assets 10835 1054 Demand deposits 
Frozen assets 231 9247 Time deposits (type 1) 
Fictitious assets 463 243 Time deposits (type 2) 
Cash 235 1220 Shareholders' equity 
Total 11764 11764 Total 
Banking sytem balance sheet at the end of tenth term (T10) 
Cash generating assets 23330 4082 Demand deposits 
Frozen assets 7562 26748 Time deposits (type 1) 
Fictitious assets 15124 9989 Time deposits (type 2) 
Cash 939 6135 Shareholders' equity 
Total 46954 46954 Total 

Source: research findings. 

 As it shows, the difference between totals of banking system balance 
sheets in condition A and condition B at the end of tenth term is 13852 
units. In other words, the accumulation of fictitious assets is prevented in 
condition B by 100% allowance regarding default loans or soon bad loans 
(means write off in balance sheet). Hence, liquidity growth has been 
decreased to 248% in condition B at the end of tenth term (13.3% annual 
growth) preventing the creation of unsound liquidity. 

 Banking system balance sheet in condition a shows that it is economically 
unbalanced despite the fact that banking system balance sheet at the end 
of tenth term is balanced from accounting point of view. This unbalance 
is rooted in fictitious assets in banking system balance sheet which have 
been accumulated due to using wrong accounting methods. If such assets 
are written off, then unbalancing of balance sheet will be clear which 
shows 15124 units (equals 32% of balance sheet) in the mentioned 
example in table 3. 
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Table 2 
Liquidity Creation in Condition B: Sound Liquidity Flow Creation in 
Banking System When There is 100% Allowance for Nonperforming Loans 

Banking sytem balance sheet in the beginning term (T0) 
Assets Debts 
Cash generating assets 9800 900 Demand deposits 
Frozen assets 0 8100 Time deposits (type 1) 
Fictitious assets 0 0 Time deposits (type 2) 
Cash 200 1000 Shareholders' equity 
Total 10000 10000 Total 
Banking sytem balance sheet at the end of first term (T1) 
Cash generating assets 10844 1027 Demand deposits 
Frozen assets 231 9240 Time deposits (type1) 
Fictitious assets 0 0 Time deposits (type2) 
Cash 226 1035 Shareholders' equity 
Total 11301 11301 Total 
Banking sytem balance sheet at the end of tenth term (T10) 
Cash generating assets 24777 3137 Demand deposits 
Frozen assets 7663 28236 Time deposits (type1) 
Fictitious assets 0 0 Time deposits (type2) 
Cash 662 1729 Shareholders' equity 
Total 33102 33102 Total 

Source: research findings. 

In general, lack of allowance for nonperforming loans, causes the creation 
and injection of more liquidity in economy ending in liquidity creation flow 
in which some part of liquidity is impacted by fictitious assets of banking 
system, i.e. unsound money. In fact, a wrong accounting method (lack of 
adequate allowance and ignoring fictitious profit (condition B)) caused to 
expansion of banking system balance sheet and reflation. Therefore, 
accounting methods in banking system impact on nominal variable of 
macroeconomy and consequently on real variables of macroeconomy. 

3.2 Vicious Cycle of the Accumulation of Fictitious Assets and 
Intensification of Unsound Liquidity Creation Flow in Banking 
system 
By accumulation of fictitious assets on the right side of balance sheet and 
creation of unsound deposits on the left side of balance sheet causing liquidity 
creation and also under potential pressure of outflow cash, banks tries to 
control liquidity risk on one hand and to represent a perfect balance sheet on 
the other hand. 
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Table 3 
Unbalancing in Real Banking Balance Sheet in Condition of Lack of 
Allowance for Nonperforming Loans 

Balanced accounting balance sheet of banking system at the end of tenth term (T10) 
Assets Debts 
Cash generating assets 23330 4082 Demand deposits 
Fictitious assets 7562 26748 Time deposits (type1) 
Frozen assets 15124 9989 Time deposits (type2) 
Cash 939 6135 Shareholders' equity 
Total 46954 46954 Total 
 
Unbalanced economic-financial balance sheet of banking system at the end of tenth 
term (T10) 
Assets Debts 
Cash generating assets 23330 4082 Demand deposits 
Fictitious assets - 26748 Time deposits (type1) 
Frozen assets 7562 9989 Time deposits (type2) 
Cash 939 6135 Shareholders' equity 
Total 31830 46954 Total 
 
Unbalancig value: equals with fictitious assets (15124 units and as much as 32% of 
balanace sheet) 

Source: research findings. 

3.2.1 Identifying Profits by Fictitious Transactions, Accumulation of 
Fictitious Assets and Intensification of Unsound Liquidity Creation Flow 
in Banking System 
By rising trend of the accumulation of fictitious assets and consequently with 
creation of unsound deposits and potential pressure by cash outflow, to 
arrange financial statements banks identify fictitious profits by fictitious 
transactions of real properties. As a result, trend of the accumulation of 
fictitious assets, damaging banking system balance sheet and consequently, 
unsound liquidity flow creation all are intensified. 

3.2.2 Increase in Bank Interest Rate and its Impact on Assets and Debts 
Behavior in Banking System Balance Sheet 
By accumulation of fictitious assets on the right side of balance sheet and then 
by creation of unsound deposits on the left side of balance sheet meaning 
liquidity creation, banks competitively try to save deposits, and under 
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potential pressure of cash outflow and also in absence of appropriate contrast 
structure for saving time deposits1 they focus on higher interest rate. 

Although, interest rate is impacted by several factors but undoubtedly 
changes in bank balance sheets and their competitions to absorb deposits are 
among the most important factors for increase in interest rate, especially 
increase in real interest rates. A review of the trend of real interest rates shows 
that real interest rates have experienced highest levels in recent years. 

Bank interest rate have a mutual relationship with banking system balance 
sheet in such a way that beside the impact of banking system balance sheet on 
interest rate, bank interest rate is one of the most important variables in assets 
and debts behavior in two sides of balance sheet. If bank interest rate increases 
to more than natural rate2 it causes a process of reduction of the quality of 
banking system assets on one hand and it leads to debts expansion plus 
changes in composition of banking system debts on the other hand. By 
increase in interest rate to higher than normal interest rate and through 
different mechanisms the process of accumulating fictitious assets lead to 
damaging banking system balance sheet and thus, the creation of unsound 
liquidity flow is intensified. The mechanism of this process will be explained 
afterward. 
A) Increase in bank interest rate and assets behavior in bank balance sheets 
In assets' side of banking system balance sheet, it is expected that increase in 
the interest rate of bank loans through increase in incomes by loans allocation 
causes to assets expansions of banking system. However, regarding outcomes 
by changing interest rate in macroeconomy, increase in interest rate to a level 
higher than natural rate can causes real deflation of banking system assets or 
causing increase in fictitious assets and frozen assets resulting in reduction of 
the quality of banking system assets. 
A-1) increase in interest rate, recession and raising nonperforming loans 
Basic models of transmission mechanism of monetary policy imply that an 
increase in interest rate to a level higher than natural rate causes increase in 
financial costs of firms and it results in decrease of supply by producers. On 
the other hand, increase in interest rate lead to delay consumption by 

                                                                                                                              
1 In standard banking system, there are clear conventional borders between deposits regarding 
due date but in current situation of Iran banking system there is not such legal border between 
time and demand deposits and if there is any border it is very narrow. In Iran banking system, 
time deposits act indeed like demand deposits and this rarely recorded in standard global 
banking system. 
2 In standard approach of economy, natural interest rate is the one that holds the production on 
potential level and inflation rate on a targeted rate. 
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consumers resulting in demand reduction. Finally, increase in interest rate 
through supply and demand reduction in macroeconomy, causes production 
fall. Furthermore, increase in interest rate through reduction of production 
efficiency causes investment fall which have stagnation impacts in short run 
leading to cut tangible investments and production capacities in long run. As 
a result, raising interest rate to a level higher than natural rate through increase 
in financial costs of institutions and making recession outcomes in 
macroeconomy strengthens the risk of debt defaults of loans in banking 
system. 

Thus, even when an increase of bank interest on loans through loans 
income growth is expected to cause an expansion in banking system assets, 
we will see that on the contrary it actually leads to more defaults. In case of 
sufficient allowance in banking system, such situation causes identification of 
the loss of bad loans and finally it results in contraction of banking system 
assets. On the contrary, in case of insufficient allowance in banking system, 
defaulted loans and identified profits of which in banking system balance 
sheet are converted into fictitious assets leading to reducing the quality of 
banking system assets. 
A-2) increase in interest rate, depression of asset markets and fictitious and 
frozen assets growth 
Interest rate as revenue paid on bank deposits compete with other asset like 
housing, stocks, foreign exchange and gold market. Therefore, regarding the 
substitution effect of bank deposits in asset portfolio of investors, increase in 
interest rate decreases the revenues from other assets. So, raising interest rate 
to an abnormal level can lead to depression in asset markets. Depression in 
asset markets causes reduction of fluidity degree of banking system assets 
resulting in increase of frozen assets in bank balance sheets and also reducing 
the quality of banking system assets. Moreover, depression in asset markets 
increases default risk of bank loans causing expansion of fictitious assets of 
banking system. 
B) Increase in interest rate, debts expansion in banking balance sheet and 
liquidity combination 
Regarding banking system debts and its function, increase in interest rate 
through increase of interest on time deposits causes to debts expansion in 
banking system. 

Meanwhile, interest rate is one of the key variables in explanation of the 
behavior of people considering liquidity holding in banking system. Increase 
in interest rate motivates people to shift their deposits from demand to time 
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deposits for more interest. In macroeconomy level, this matter causes 
monetary contraction and quasi-money expansion. 

 

Figure 2. Quasi-money and money multiplier in Iran economy. Source: research 
findings. 

 

Figure 3. The ratio of quasi-money to money in Iran economy. Source: research 
findings. 

3.3 Changes in Banking System Debts and Divergence of Monetary 
Variables in Iran Macroeconomy: Experimental Evidence 
A study of quasi-money and money multiplier in Iran economy indicates a 
divergence between these two monetary variables in such a way that quasi-
money multiplier rose from 2 in 1996 to 6 in 2016; at the same period money 
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multiplier was fluctuating above 1 and it fell into below 1 in 2016 (Figure2). 
This divergence is obviously visible in the ratio of quasi-money to money. In 
this case, the ratio of quasi-money to money rose from 1.5 in 1996 to 7 in 2016 
(Figure3). 

Upward trend of quasi-money multiplier and accordingly the ratio of quasi-
money to money, mainly rooted in increasing trend of unbalancing in balance 
sheet of banking system resulting in paying high interest to time deposits; 
these interests are automatically deposited again. This process intensifies the 
unusual growth of time deposits or in other words, it promotes quasi-money. 
Regarding the unbalancing of banking system balance sheet due to 
accumulation of fictitious assets, such deposits are unsound ones. 

4 A New Interpretation of Quantity Theory of Money: Puzzle 
of Liquidity Expansion, Increase in Interest rate and Inflation 
Decrease 
Quantity theory of money is used in different approaches of macroeconomy 
for analyzing inflation and it states that general price level of goods and 
services is directly proportional to the amount of money supply in long run: 

				 → 					 		 (1) 

In fact, if velocity of money is stable in long run, then inflation rates equals 
with the rate of liquidity growth minus economic growth. Historical study of 
Iran economy shows that money velocity has been decreasing and not stable 
in recent 20 years falling from range of 3.5 in 1996 to range of below 1.5 in 
2016 (Figuer4). Regarding downward trend of money velocity in more than 
two decades, a one-to-one relationship between liquidity growth and inflation 
rate is not expected in Iran economy even in long run. 

Now, important question is about the reason of downward trend of money 
velocity in Iran economy. Money velocity is one of the key concepts of 
monetary economics that is theoretically and experimentally noticed by 
different economic approaches. In classical economics, money velocity is a 
function of real variables like financial system efficiency, social norms and 
salary payment method and it is not impacted by economic policies. In 
neoclassical economics, money velocity is stable in long run but it is variable 
and impacted by unexpected economic policies in short run. According to 
Friedman's approach, even if money velocity can be variable in short run but 
it remains stable in long run. However, in Keynesian economics and in new 



The Role of Unbalanced Balance Sheet of Banking System in Creating the … 185 

Keynesian economics, money velocity is highly variable and impacted by 
economic policies, especially by demand policies. 

There are several experimental studies about money velocity. Jonung 
(1983) and Bordo, Jonung and Siklos (1997) studied fluctuations of money 
velocity in USA, England, Canada, Sweden and Norway and their hypothesis 
on stability of money velocity was rejected. They believed that long run 
behavior of money velocity was impacted by monetary and real variables like 
deposit interests, margin of interest rate of deposit and loans, structural 
evolutions in money and capital market and banking system development. 
Owoye (1997) using Granger causality test studied the impact of factors on 
money velocity in 30 developing countries in 1961-1990 showed that for 21 
countries; inflation and for 18 countries; GNP were key factors affecting 
money velocity. Bogdan and Altar (2002) studied factors impact on money 
velocity in Romania using vector error correction model and results showed 
that money velocity increases by increasing currency valuation. They also 
found out that money velocity is indifferent to production sector and it is 
highly sensitive to currency rate and to interest rate. According to a study by 
Faig and Jerez (2005), money velocity has been increased by upgrading IT, 
creation of credit cards and using telephone and electronic banking. Results 
of a study by Kim and Subramanian (2009) showed that monetary and fiscal 
shocks, interest rate and productivity of products impact on the fluctuations of 
money velocity. Results of a study by Okafor and others (2013) confirm a 
positive and statistically significant relationship between the growth of 
income and the velocity of money, which supports the quantity theory of 
money. Interest rate also has a positive and significant relationship with the 
income velocity of money. 

Regarding experimental studies about Iran economy, Komeijani and 
Nazarian (2004) studied income velocity of money using error correction 
model and they argued that money velocity has been impacted (U form) by 
deposit interest rates, inflation rate, banking system development, currency 
rate and devaluation of currency. Moeini (1995) using Auto Regressive 
Distributed Lag (ARDL) argued that both GDP and inflation rate have positive 
and significant impact on money velocity. Najibi Ashkezari (2007) used also 
ARDL and argued that national income and inflation rate have significant 
impacts on money velocity; whereas, currency rate in free market and stock 
market volatility don't have significant impact on money velocity. 
Zeranezhad, Zare and Akaberi (2011) also used ARDL and they argued that 
real national income, interest rate, income distribution and banking system 
development are in a positive and significant relationship with money velocity 
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and liquidity; whereas, currency rate has negative and significant impact on 
liquidity velocity and it has no significant impact on money velocity. Besides, 
expect inflation rate have no significant impact on money velocity and 
liquidity velocity. Tayebnia and Taghimolaiee (2010) used also VAR and 
argued that money and inflation in Iran don't have a one by one relationship. 

In general, although different factors like interest rate, production, 
exchange rate and technology in the banking system impact on the velocity of 
money. However, according to this study, changes in banking system balance 
sheet are considered as the key factor of downward trend of money velocity 
in Iran economy. Upward trend of fictitious and frozen cumulative assets and 
consequently downward trend of decreasing quality of the assets on the right 
side of banking balance sheet lead to increasing unsound liquidity (time 
deposits type2) and this causes downward trend of liquidity quality. 

In this framework, liquidity quality in quantity theory of money is a key 
factor for measuring liquidity velocity. So, we have an adjusted value in below 
equation: 

2 2 		 (2) 

Liquidity quality is important in different components like unsound 
liquidity and quasi-money ratio to money in combination of liquidity. 
Considering the absence of real data on fictitious assets and unsound deposits, 
this study is mainly focused on quasi-money ratio to money as one of the 
components of liquidity quality1. 

Changing quasi-money ratio to money in combination of liquidity leads to 
changing fluidity degree of liquidity and also causes changes in liquidity 
quality. One point is that in standard banking system, there are clear 
conventional borders between deposits regarding due date but in current 
situation of Iran banking system, there is not such legal border between time 
and demand deposits and if there is any border, it is very narrow and time 
deposits can be converted to demand deposits by paying minimum penalty. In 
this frame, interest rate of deposits is the only factor that can save the border 
between time and demand deposits and in other word; it can save the border 
between money and quasi-money through impacting the behavior of economy 
participants for holding liquidity. 

                                                                                                                              
1 In case of having data on time-series of fictitious assets growth in banking system, more 
significant statistical relationship is introduced. 
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4.1 Quasi-Money Ratio to Money, Liquidity Quality and Liquidity 
Velocity: Experimental Evidence 
Study of historical trend of liquidity velocity and quasi-money ratio to money 
indicates that quasi-money ratio to money is a key variable for defining 
liquidity quality and also liquidity circulation velocity. Increase in quasi-
money ratio to money that indicates decreasing fluidity of liquidity causes to 
decrease of the velocity of liquidity circulation and vice versa (Figure 4). 

 

Figure 4. Quasi-money ratio to money and velocity of liquidity circulation in Iran 
economy. Source: research findings. 

As explained above, upward trend of quasi-money multiplier and 
consequently quasi-money ratio to money is rooted in increasing trend of 
unbalancing balance sheet of banking system and also in paying high interest 
to time deposits and redepositing these interests. Hence, reducing liquidity 
velocity back to reduction of liquidity quality and increase in quasi-money 
ratio to money rooted in unbalanced balance sheet of banking system due to 
fictitious cumulative assets and creation of unsound liquidity. 

Considering quasi-money ration to money as a key component of liquidity 
quality we have some adjusted in quantity theory of money in below equation: 

2 1  (3) 

In this equation,  is the logarithm of price index, 2  is the logarithm 
of liquidity, 1  is the logarithm of quasi-money ratio to money and  
is the logarithm of production in period t. Tests of Augmented Dickey Fuller 
(ADF) confirms that all four endogenous variables (including production, 
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price indexes, ear money ration to money and liquidity) have unit root and 
integrated (I (1)). 

In this study, an econometric vector error correction model (VECM) was 
used to estimate the intended empirical relationship. This model consists of a 
set of long run relationships and a set of short run relationships. The former 
indicates the long run equilibrium, and the latter shows the dynamic transition 
processes of variables to long run values. The adjusted equation of quantity 
theory of money (Equation 3) forms the long run relationships of this model. 
Regarding short run relationships, there is the following equation: 

∆ ∑ ∆ ∆ ∆ (4)

In this equation, ∆  indicates the growth rate of endogenous variables. 
∆ , indicates growth rate of currency, ∆  indicates bank interest rate 
change an these two are considered as exogenous variables both are I(0). 

For short run relationship of inflation we have: 

2  
	 1    7  (5)

Seasonal data related to time series of December, 1996-2016 were used in 
above mentioned VECM. According to co-integrated test and results from this 
model, the adjusted long run equation of quantity theory of money is accepted. 

Results by estimated adjusted equation of quantity theory of money, 
indicates that every 1 percent increase in quasi-money ration to money in 
combination of liquidity cause to a 0.24% cut in general level of prices in long 
run: 

1.008 2 .244 1 1.733 14.94 (6)

Short run realtionship of inflation shows that quasi-money ratio to money 
in combination of liquidity hass short run impacts and with minus multiplier 
of 0.1, it shows strong reverse impacts on inflation rate. 

.105∗ . 30∗
.004 2 .07∗ 1 .017 . 08∗
.0007 ∆ 0.007 .022 (7)

Adjustment coefficient of 0.105 units shows a deviation of long run 
relationship indicating any deviation in adjusted long run equation of quantity 
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theory of money for different shocks is justified with a low speed (around 10 
years). 

Despite high growth of liquidity, reduction in liquidity quality impacted by 
decreasing quality of banking system assets has caused to increase in bank 
interest rates leading to credit crunch and reducing inflation rate is seen against 
liquidity growth. Moreover, high interest rate of banks is considered as the 
increase in liquidity growth resulted from paying high interest to bank 
deposits. An analysis of banking system balance sheet helps us on finding a 
convincible reason for paradoxes like increase in interest rate together with 
liquidity expansion, increase in interest rate despite sever reduction of 
inflation rate and reduction in inflation rate despite liquidity expansion. 

 

Figure 5. Unbalanced balance sheet of banking system is the key for explaining the 
puzzle of liquidity reflation, interest rate increase and inflation reduction. Source: 
Research findings. 
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5 Conclusion 
This study explains a triangular puzzle disturbing Iran’s economy in which 
the situation is: increase in liquidity growth, significant reduction of inflation 
rate and increase in bank interest rate. In suggested model of this study, we 
are connecting the microeconomy of banks to macroeconomy in order to show 
that from the macroeconomy point of view, the main reason that caused such 
puzzle is rooted in balance sheet of banking system. Most important findings 
of this study are as follows: 

 Decompositional analysis of assets and debts in balance sheet of banking 
system indicates that regarding the considerable accumulation of fictitious 
assets, balance sheet of banks are economically unbalanced and its formal 
balancing is due to using false accounting methods. This economical 
unbalancing in balance sheet of banking system is the key of explaining 
triangular puzzle of Iran’s economy current situation. 

 The quality of banking system assets affects the quality of debts and 
consequently this affects the quality of liquidity. In fact, accumulation of 
fictitious and frozen assets on the right side of balance sheet of banking 
system caused an unsound liquidity flow creation in which some part of 
liquidity is impacted by fictitious assets in banking system that is called 
unsound liquidity in this study. 

 Huge amounts of fictitious and frozen assets in balance sheet of banking 
system has prevented available assets from making adequate cash flows 
in banking system leading to growth in liquidity demands and banks are 
inevitably trapped in a hard fight for saving deposits at any cost. This price 
war itself caused an increase in banking interest rate. 

 High interest paid to deposits due to accumulation of fictitious assets and 
unbalanced balance sheet lead to unusual growth of time deposits and this 
is the sequel of paying high interest to time deposits and redeposit of the 
interests. These all caused a simultaneous high rate of liquidity growth 
(which large portion of it is unsound) and high banking interest rates. 

 Persistent reduction in quality of banking system assets and the slope of 
unbalancing in banking system balance sheet through reduction of 
liquidity quality lead to credit crunch for firms despite high rate of 
liquidity growth alongside with inflation rate cut comparing to growth rate 
of liquidity. One of the components that changes the quality of liquidity 
is changing the quasi-money ratio to money in combination of liquidity 
which has clear impacts on the velocity of liquidity and its inflation 
outcomes. In this study, long run equation of quantity theory of money 
was adjusted by adding the variable of quasi-money ratio to money as one 
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of the components of liquidity quality. Estimation of this relationship in 
accordance with VECM indicated that every 1 percent increase in quasi-
money ratio to money in combination of liquidity and consequently 
reduction of liquidity quality causes 0.24% reduction of general prices 
level in long term. Hence, considering these results, upward trend of 
quasi-money multiplier and consequently increase in quasi-money ratio to 
money are all affected by unbalanced balance sheet of banking system and 
also by unsound liquidity. This behavior shows that liquidity growth rate 
and inflation rate are not in sync especially in recent years. 
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Released information in stock markets plays an important role in making decisions by 
agents like brokers, investors and other market activists. Rational decision-making in 
these markets will be possible if relevant and significant information is being released 
on-time. Otherwise, transparency and equality in the market is compromised. This study 
aims to respond to the question of whether officially released information about major 
increase in Predicted Earnings per Share (PEPS) in Tehran Stock Exchange (TSE) is 
significant and affects the growth of shares prices. For this purpose, we selected 30 
official announcements of significant increases in PEPS for 30 companies from early 
2012 to early 2015. This sample gathered from a set of over 2000 announcements. 
Findings of a Dynamic Panel Data model based on Arbitrage Pricing Theory (APT) and 
Generalized Method of Moments (GMM) estimation method show that official release of 
information has no significant effect on shares prices. It means that the information maybe 
has affected the prices before its official publication, so, it is needed to prepare good 
conditions for information to be released on time and effectively in TSE. 
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1 Introduction 
Participants in securities markets make decisions on the basis of information 
provided by active agents in these markets such as stock exchange companies, 
brokers and issuers of shares and other securities. This information must be 
on time, relevant, significant and understandable, to be useful for the agents 
and enable them to make rational decisions. Otherwise the pricing mechanism 
would not be efficient, and consequently, correct prediction of price trends, 
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and, in general, transparency and competitiveness of the market would be 
compromised. 

Many studies have demonstrated that availability and reliability of 
financial information in securities markets are two important factors affecting 
investors’ behavior. Because of the importance of accessing to relevant 
information presented according to standard guidelines, is often considered as 
a legal right for investors in democratic societies. Moreover, this is a criterion 
cited by the World Bank in assessing doing business conditions in different 
countries. 

Undoubtedly, accessing of relevant information is an essential 
characteristic of a fair market. Therefore a numerous number of regulations 
have been adopted by regulators of stock markets to make sure that the 
markets are transparent and fair enough. According to these regulations all 
securities issuers and intermediary agents are required to disclose significant 
and relevant information apace, so other active agents, market analysts and 
investors be able to use information earlier in order to make optimal decisions. 

There is a doubt that relevant and significant information is not disclosed 
promptly in the Tehran Stock Exchange (TSE) and when the information is 
released officially, it has no effect on the stock prices, since the information is 
feedforwarded. This research aims to test this hypothesis using a Dynamic 
Panel Data Model. If the hypothesis is not rejected, we will have a policy 
implication that TSE needs to be monitored about weakness of regulations or 
miss-operating them. 

This article is planned in six parts. After this introduction, we will outline 
the basic conceptual framework of information and its effects on economic 
optimal decision-making. This section is continued by discussing the role of 
various factors, such as the exchange rate and stock index, in the stock market. 
The next section will review existing studies on information release in stock 
markets. It is followed by presentation of the model used for TSE and its 
results. Finally there will be a conclusion based on the empirical outcome of 
the study. 

2 Basic Literature 
In humanities, information is defined as the medium of communication, an 
objective, useful and functional entity often equated with knowledge 
(Hasanzadeh and Fattahi, 2004). 

In another definition, information denotes on data with a particular theme, 
which can be collected, classified and summarized for use, if necessary after 
analysis and interpretation. In Other words, information includes visual and 
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textual documents, oral and written evidence, organized in a semantic 
structure and is used in decision makings (Mahdavi, 2000). 

All voluntary actions are the results of decisions by individuals or groups. 
Some believe that management is synonymous with decision-making, and 
rational practical judgment requires correct and up-to-date information. Thus 
it can be said that information and decisions are inextricably linked, so, the 
latter being impossible without the former. Indeed, information and its 
producers constitute a major determinant of social development, alongside 
energy and other natural resources (Mohammadi, 2007). 

Capital market is an important market in an economy’s financial sector 
whose function is extremely sensitive to information transparency. 
Inadequacy in this respect leads to higher transaction costs and sub-optimal 
use of resources. Easier availability of relevant information can promote 
allocative efficiency, the ultimate aim of the capital market. 

Normally, after new information about firms is released, market analysts, 
investors, traders and other stock market agents, make new decisions based on 
new facts. Hence new information and the reaction of its users affect demand 
and supply of stocks and their prices. Depending on complexity of market 
relations and the prevalent obligations, these consequences can become 
manifest rapidly or gradually. In any case it is expected that reports of 
important changes in a firm’s situation influences its share price quickly and 
significantly. 

There is plenty of various information from joint stock companies 
especially from public companies in the list of stock exchanges that is 
important to stock holders. Companies’ financial statements, including 
balance sheets, profit and loss statements, cash flow statements, reports on 
products and sales and other statements that are published periodically, 
contain many financial and non-financial points and indexes, whose 
information is important in decision making process for buying, holding or 
selling stocks. 

One of the most important pieces of information which appears in profit 
and loss statements, is earnings per share (EPS) and its prediction (i.e. 
predicted earnings per share, PEPS). EPS shows the company’s profit from 
business operations or non-operations activities that is payable to each share. 
EPS is often used for assessment of company’s profitability and is a good 
guide for determining stock prices in models. 

Based on experimental studies in many countries, EPS is used in many 
cases (Rahmani and Bakhtaki, 2006, 10-12) including: 
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 Financial analysts, investors and stock exchange authorities often use EPS 
and the ratio of price to EPS (P/E) to determine, assess and judge stock 
prices. 

 PEP and its growth rate affect shares prices. Analysts and investors use 
current and previous EPSs to estimate future profitability of the company. 

 EPS is the main determinant of Dividend per Share (DPS). Although 
many factors affect a company’s policy for dividends, without EPS there 
will not be any DPS. 

 EPS is a more acceptable criterion to assess a company’s management and 
performance. Investigating cash flow statements gives us important 
information, but it is believed that EPS is a better index to compare a 
company’s performance during different financial years and with 
competitors. 

  The ratio P/E is one of the most important financial briefs that is 
calculated based on EPS. This ratio shows expected periods for returning 
initial investment. Its reverse (i.e. E/P) shows the expected accounting 
return rate. 

Thus, two pieces of the most important financial information among 
several financial and non-financial indexes and criteria are EPS and PEPS that 
are expected to have significant effects on shares prices upon publication. Due 
to this importance, many writers have investigated the relationship between 
EPS and shares prices. Kim and Verrecchia (1991) shows that within a time 
range around EPS publication, shares prices and trade volumes change 
significantly. Beaver, et.al. (1989) study the relationship between EPS and 
shares prices. Penman (1980) shows significant reaction of share prices to 
publication of information on PEPS. Patell (1976) studies the effect of PEPS 
disclosure on changes in shares prices. 

2.1 Other Determinants of Stock Prices 
There are several models for pricing capital assets in the literature. A famous 
model is Capital Assets Pricing Model (CAPM) that is based on Markowitz 
(1959) Portfolio Model (MPM). MPM (1959)  focuses on risk and return of 
risky assets and uses variance and mean of returns to calculate them. Reilly 
and Keith (1997) discuss that the portfolio model moved toward CAPM by 
considering Risk Free (RF) assets. CAPM is a financial model to show 
relationship between capital assets Beta and expected returns on assets. 

Ross (1976) developed capital assets pricing by Arbitrage Pricing Theory 
(APT). Unlike CAPM, APT assumes that return on assets is a function of 
several factors. This theory was tested in many studies. Among first and most 
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important ones, is Roll and Ross (1980) that considered four factors as: 
Industrial products growth rate, inflation, deference between short and long 
term interest rate and difference between returns on different bonds to explain 
systematic risk in New York Stock Exchange (NYSE). Marjorie and 
Burmeistr (1988) added two other factors as: Growth rate of sales in the 
economy and growth rate of return on S&P500 index. 

Despite many experimental studies on APT, it seems that there is no way 
to determine explanatory factors for returns on shares and other assets 
explicitly. So, many writers have used many factors to explain returns on 
shares in different economies. For instance, in Iran, Namazi and 
Mohammadtabar Kassgari (2007) considered four factors as determinants for 
returns on shares in Tehran Stock Exchange: growth rate of money supply, 
gold coin prices, exchange rate (US Dollar versus Iranian Rials) and Tehran 
Stock Exchange Price Index (TEPIX). Khani and Ebrahimzadeh (2012) used 
a multi factors CAPM to study returns on shares in Tehran Stock Exchange. 
Indeed, they added some factors like ratio of book value to market value and 
leverage variables to CAPM. Tayebnia and Sourani (2013) studied the effects 
of six macro-economic variables on stock prices in Tehran Stock Exchange 
and provided some testifiers for APT. They considered consumer price index, 
gold coin price, exchange rate, money supply, imports and oil revenues. 
Finally they verified that APT is applicable in TSE. 

In this paper, based on data frequency we use two other main determinant 
factors among several factors in addition to official publication of information 
on EPS to explain returns on shares: Exchange rate as an explanatory factor 
for returns on substitute markets or opportunity cost for holding shares, and 
growth rate of Tehran Stock Exchange Price Index (TEPIX) as an explanatory 
factor for systematic risk. 

Bessler and Yang (2003) state that spillover effects exist between markets 
influential decisions on resource allocation in different markets, portfolio 
management and investment strategies. Shares are a kind of financial assets 
and are more influenced by the return on other financial assets than that of 
non-financial assets. One of the most important financial assets, with respect 
to the structure of financial sector of the Iranian economy, is foreign 
exchanges. Thus the exchange rate is considered as a major determinant of 
shares prices in this study. 

There are different approaches to understand the relation between the 
exchange rate and equity prices. Dornbusch and Fischer (1980) propose a 
flow-oriented model which analyses how exchange rate fluctuations affect 
international competitiveness and balance of payments and firms’ cash flow, 
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consequently their share prices. According to this model, national currency 
devaluation renders domestic firms more competitive by making exports 
cheaper. Thus, equity prices depend positively on the exchange rate (here an 
increase in the exchange rate means a devaluation in national currency). 

On the other hand, stock-oriented models assume that the capital account 
determines the exchange rate. These include portfolio equilibrium and 
monetary models. In the former, Branson (1983) conceives a negative 
relationship between the exchange rate and shares prices; a reduction in the 
shares prices leads to less wealth for domestic shareholders and hence 
decreases demand for money and interest rate. The lower interest rate 
increases outflow of capital hence higher exchange rate. In the monetary 
model considered by Gavin (1989) the linkage between the exchange rate and 
equity prices is understood in terms of common factors affecting both 
variables. 

The effects of exchange rate on shares prices can also be investigated 
within the framework of portfolio theory. Variation in each asset in the 
portfolio, for instance cash or shares or bank deposits, changes the demand for 
shares and thus their prices (Nieha and Leeb, 2001). 

Another factor involved in the demand for equity, and consequently its 
value, is risk (Fama, 1968 and Markowitz, 1952). Simply, risk is defined as a 
likelihood of incurring financial loss. Risk can be associated with a single 
asset or a portfolio. Generally two sources for risk are distinguished as 
systematic (market) risks and unsystematic (individual) risks. 

Unsystematic risk depends on factors such as commercial and financial 
risk. This implies that unsystematic risk is reduced by diversifying assets in 
the portfolio. Systematic risk measures the unpredictability across the range 
of shares in response to changing conditions in the market and wider economy. 
Some systematic risk is involved in nearly all equities. Since it is directly 
influenced by fluctuations in the interest rate, inflation and market activity, 
systematic risk is unavoidable and independent of the behavior of the 
individual investor and diversity of equities. To take into account the effect of 
systematic risk on share prices, the stock market index is often used. 

3 Review of Previous Studies 
Several studies have treated the problem of information releasing and its 
effects on stock markets. This section reviews the most related studies, 
beginning with more recent studies. 

Asif et al. (2016) examined the relationship between accounting 
information and shares prices in Pakistan Securities Exchange during 2006 to 
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2013. They provided a model contained some accounting ratios and indexes, 
like earnings per share, book value per share and market values. Using 
ordinary least squares approach, they concluded that accounting information 
has significant joint explanatory power in determining stock prices. 

Diem and Binh (2015) investigated the relationship between accounting 
information and returns on shares in Ho Chi Minh’s stock market. Their 
results showed that the relationship exists but it is considerably weak. This 
implies that released accounting information does not play a prominent part 
in investment decisions in Vietnam. Omokhudu and Ibadin (2015) 
investigated contents value of accounting information in Nigeria stock 
exchange. Using a model of Panel Data, they concluded that accounting 
information should be released on-time with high quality to inform public 
investors and shareholders and make them capable enough to decide 
optimally. 

Shehzad and Ismail (2014) considered the relationship between accounting 
information and share prices of banks in the Karachi stock market. They 
concluded that EPS is more strongly linked to shares prices than other 
accounting data. 

Wang, Fu and Luo (2013) examined the relation between financial 
information and stock prices. Their study was based on 60 companies were 
listed in the Shanghai Stock Exchange during 2011. They found that 
accounting information, not only had significant effects on the stock prices, 
but also affects investors’ behavior in the market. Findings of this study, also 
showed that there is a significant relationship between earnings per share and 
returns on stocks. 

Hsiu (2006) investigated investors’ behaviors in the Taiwanese stock 
market and inquired the role of transparency of financial information in 
increasing investment in equities. The results of the research demonstrated a 
significant positive dependence of investment activity on assessment of 
information transparency, in particular the dimension of ownership structure. 
Su (2003) studied how stock prices in Chinese markets react to profit 
announcements. Su concluded that Chinese investors in average do not 
correctly predict changes in EPSs and new information about profitability do 
not influence the markets quickly. 

In the model proposed by Kim and Verrecchia (1994) certain agents, for 
instance some big investors, impede general availability of information (such 
as profitability data) and use their confidential information access. 

Beaver (1968) showed that in the New York Stock Exchange, a change in 
the volume traded is correlated with fluctuations in profits officially 
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announced. Beaver considered 506 profit reports and concluded that 
significant variation in trading level in the week of publication is an indicator 
of the report content. That is, profit reports contain important information for 
investors. 

There has also been a number of studies on TSE in Iran. Using statistical 
techniques, Jahankhaning and Saffarian (2003) analyzed the information 
content of released PEPS. Their results showed that this information affects 
volume and prices of traded shares in TSE. Nobakht (2004) considered the 
theoretical basics of an efficient capital market and the role of information in 
the market, as well as common contraventions of regulations. Using 
descriptive data and questionnaires, and applying statistical methods, she 
concluded that the officially released information by companies is not 
desirable. Ghaemi and Vatanparast (2005) examined how accounting data is 
involved in reducing information asymmetry in TSE. They showed the 
existence of such an asymmetry using a two-sample t-test. Mehrazin et al. 
(2012) studied the relation between information content of PEPS and the level 
of transparency of financial information in TSE. Their results implied that 
PEPSs contain more information content in companies with poorer 
transparency, and vice versa. 

The main advantage of our research is focusing on released PEPS with 
special conditions among over 2000 PEPS reports and using a Dynamic Panel 
Data model. 

4 Methodology 
The main aim of this study is to investigate how official release of information 
about PEPS in the TSE affects shares prices. The hypothesis to be tested is 
that there is no significant relationship between the two mentioned variables. 

As described above, it is clear that information of PEPS is vital for 
investors and stock market agents to decide correctly. So, if the hypothesis is 
not rejected, it can be concluded that this kind of important information has 
affected share prices before releasing officially. 

Statistical population in this study covers all the companies listed in TSE 
during early 2013 to early 2015. The statistical sample contains about 30 PEPS 
reports collected in the way to satisfy following constraints. 

 The companies in the sample have to be active in the stock market 
throughout the period under consideration. To investigate the hypothesis, 
10 trading days prior and after the statement of PEPS are taken into 
account. So it is necessary that the selected companies are active, at least 
within these days. 
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 The volume of the company’s floated shares is below 25%, because this 
indicates lower liquidity. In this case, it is more probable that official 
release of information has significant effect on prices. 

 Selected companies have to make annual, seasonal or monthly 
announcements of PEPS. 

 The selected PEPS announcements have to contain a numerous change, 
for instance at least +15%, related to the last report. 

 The selected companies represent, as much as possible, a diverse range of 
activities and industries. 

 There has to be no other official significant news for the company during 
the study period except for selected PEPS reports. 

Regarding the above restrictions, a sample of 30 announcements of PEPS 
in TSE has been chosen from a set of 2000 reports. 

To evaluate the effect of official releasing of information on stock returns 
as an indicator of growth rate of stock prices, a Dynamic Panel Data Model 
based on APT is used. As mentioned before, based on daily data frequency, 
we use two other main determinant factors in addition to official publication 
of information on EPS to explain returns on shares: growth rate of Tehran 
Stock Exchange Price Index (TEPIX) as an explanatory factor for systematic 
risk and Exchange Rate as an explanatory factor for returns on substitute 
markets or opportunity cost for holding shares. Also, first lag of dependent 
variable is used to emphasize the reality that returns on stocks contains of 
important information itself. So, the specified Model is: 

  (1) 

Where Pit is the growth rate of the shares prices. It is measured over the 
time span of 10 days before information release to 10 days following it. 

D is a dummy variable that takes values of 0 for 10 trading days before 
releasing the announcement, and 1 for 10 trading days afterwards. 

 is a vector of control variables, contains the growth rate of TSE price 
index during the 20 trading days before and after publishing information on 
EPS ( ), and  growth rate of exchange rate (a U.S dollar in Iranian 
Rials, ) during the same period. This variable is to consider returns in 
competitor markets. Since during the period under consideration there have 
been multiple exchange rates, the free (informal) exchange rate has been 
adopted. 

i and t are subscripts denote cross companies and time in terms of days. α, 
β and δ are parameters to be estimated. μi is disturbance for crosses and εit is 
disturbance of the model. 
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5 Findings 
Before estimating the model, data stationary is tested. Results of unit root tests 
are shown in Table 1. Based on Levin, Lin and Chu (LLC) common unit root 
test, all variables are stationary. 

Arellano and Bond (1991) show that when the lag of dependent variable is 
appeared on the right hand of the specified equation as determinant variable, 
Ordinary Least Square (OLS) method is not consistent anymore. In this case, 
they suggest a Generalized Method of Moments (GMM) estimator and 
propose a Sargan-type test for over-identifying restrictions. 

Table 2 shows the results of model estimation using Arellano and Bond’s 
estimation method. 

The estimated coefficient of dummy variable in both specifications is not 
significant, although positive. It means that official release of information 
about major increases in PEPS in a company has no significant positive effect 
on growth of shares prices. Its implication is that the announced information 
has influenced shares prices before official publication. 

The estimated coefficient of the first lag of dependent variable as a 
regressor is negative in both specifications, as is expected, although it is 
significant only in 10 percent level. 

The estimated coefficients of control variables correspond with our 
expectations. The estimated coefficient of TSE index growth is positive and 
significant at 1% level. It means that reducing systematic risk can help shares 
prices to rise. Also, the estimated coefficient of exchange rate growth is 
negative significant in 1% level, which indicates that foreign exchange market 
is a competitor for stock market. 

Table 1 
Results of Unit Root Test 

Variable LLC Statistic P-Value Result 
P -17.16 0.000 Stationary 
TEPIX -16.07 0.000 Stationary 
EX -17.8 0.000 Stationary 

Source: research findings. 
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Table 2 
Estimation Results by GMM 

Specification 2 Specification 1  
-0.32* 

(0.092) 
-0.35* 

(0.074) 
Pt-1 

0.002 
(0.75) 

0.002 
(0.67) 

D 

1.4*** 

(0.000) 
1.5*** 

(0.000) 
TEPIX 

-0.47*** 

(0.000) 
 EX 

540 540 n 
173 
(0.4) 

179 
(0.3) 

Sargan Test 

Notes: The dependent variable is Pit. The numbers in brackets are P-Values. *** and * denote 
significance level at 1% and 10%. Source: research findings. 

6 Conclusion 
Relevant and on-time information is one of the most important determinants 
of decision making in stock markets. Normally when new information about 
firms in the stock market is released, investors, analysts and other market 
agents respond by processing the new data and making new decisions. Thus 
new information and agents’ reaction to it can affect shares prices. 

This paper studied the effect of official publications of major increases in 
PEPS on the growth of shares prices in Tehran Stock Exchange. We selected 
30 announcements of significant increases in PEPS for 30 companies from 
early 2012 to early 2015. This sample gathered under special restrictions 
among a set of over 2000 announcements. Findings of a Dynamic Panel Data 
model based on APT showed that official release of information about PEPS 
has no significant effect on the growth of shares prices. This means that the 
information maybe has affected share prices before its official release. In other 
words, it is highly possible that some active agents in the market have 
advantage to access information before its official publication in TSE. One 
important implication of this finding is that the official publication of PEPS 
information needs to be timelier. 

The estimated coefficients of control variables, TSE index and exchange 
rate, correspond with our expectations. 
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We present estimates of the Elasticity of Intertemporal Substitution (EIS) for Iranian 
households using synthetic cohort panels based on household micro-data. Results show 
significant difference with the common values used in Dynamic Stochastic General 
Equilibrium (DSGE) models which are originally based on estimated values for 
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1 Introduction 
The elasticity of intertemporal substitution (EIS) in consumption reflects 
households' willingness to substitute consumption between time periods in 
response to changes in the expected real interest rate. Thus, it represents a 
parameter of central importance for a wide range of models in 
macroeconomics and finance involving intertemporal choice, from modeling 
the behavior of aggregate savings and the impact of fiscal policy to computing 
the social cost of carbon emissions, and has been estimated by hundreds of 
researchers. Almost all DSGE models incorporate a parameter in their 
household sector which directly is related to EIS. DSGE studies for United 
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States and United Kingdom have used estimated values of EIS for those 
economies which have become the de facto standard in DSGE modeling. Most 
of the DSGE models that were developed for Iran have also used the standard 
parameters for household which reflects the EIS estimations of United States. 

The empirical research on the estimation of EIS report varying results. 
Végh (2013) reports a few famous studies on estimation of EIS which shows 
this great variation. We reproduce their reporting in Table 1. 

Havránek et. al. (2015) collect 2735 estimates of elasticity of intertemporal 
substitution in consumption from 169 published studies that cover 104 
countries during different time periods. They also show a great diversity in 
this parameter. Mean EIS for countries differs in range from -0:171 for 
Argentina to 3:149 for Austria. Mean estimates for US and UK are 0.594 and 
0.487 respectively. Table 2 lists the mean EIS for selected countries. Based on 
same dataset as Havránek et. al. (2015), Havránek (2015) reports an upward 
bias in published estimates of EIS due to strong selective reporting. 

To the knowledge of authors of this paper, there are a few estimates of EIS 
in Iran and those are all based on aggregate data. Rossi (1988) estimates EIS 
for Iran, Jordan, Morocco, Syria, and Tunisia using macro panel data from 
1973 to 1983 and give EIS estimates varying from 0.23 to 1.17, depending on 
the model specification. Though these estimates are often statistically 
insignificant. Ogaki et al. (1996) uses macro data for Iran from 1968 to 1992 
and estimates EIS equal to 0.584. Attanasio & Weber (1995) point out that 
aggregation of macroeconomic data can cause a bias in the estimation of EIS. 

We estimate Elasticity of Intertemporal Substitution for Iran in this paper 
using synthetic panel data of household cohorts. Our estimates show that the 
EIS is much lower for Iran than US and UK which is in line with literature on 
estimation of EIS (Havránek et. al., 2015). We show the important 
implications of using these values in standard DSGE models. 

We will discuss the method and data used in estimating EIS in Iran in 
following section. The next section will discuss the significance of difference 
in EIS in modeling the economy using a simple RBC model and also 
reviewing the importance of this change in more complicated models. In the 
last section we will present the concluding remarks and suggestions for further 
research.  
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Table 1 
Some Empirical Estimates of the Elasticity of Intertemporal Substitution 
Countries Point 

estimates 
Dataset Type of model Author(s) 

Chile 

1.59 
(na) 

Quarterly 
1971:3-1981:4 

Money in the 
utility function 
model 

Arrau 
(1990) 

0.46 to 0.56 
(0.15)  (0.26) 

Quarterly 
1986:1-2002:4 

Pure consumption 
two-good model 

Duncan 
(2003) 

0.19 
(0.10) 

Quarterly 
1976:2-1989:2 

Transactions costs 
model 

Reinhart & 
Végh (1995) 

Uruguay 
0.53 
(0.22) 

Quarterly 
1977:2-1989:3 

Argentina 

0.21 
(0.03) 

Quarterly 
1978:1-1989:2 

0.15 to 0.19 
(0.16)  (0.11) 

Annual  
1967-79 

Hall’s one good, 
pure consumption 
model 

Giovannini 
(1985) 

Brazil 
-0.17 to 0.01 
(0.13)   (0.14) 

Annual  
1960-77 

Mexico 

0.07 to 0.12 
(0.10)  (0.12) 

Annual  
1965-79 

2.87 
(na) 

Quarterly 
1980:1-1987:4 

Money in the 
utility function 
model 

Arrau 
(1990) 

Israel 
0.15 to 1.32 
(na)      (na) 

Quarterly 
1970:1-1988:3 

Money in the 
utility function 
model 

Eckstein & 
Leiderman 
(1992) 

P
an

el
 o

f 
co

un
tr

ie
s 

Latin America 
(4) 

0.37 to 0.43 
(0.11)  (0.14) 

Annual  
1968-87 

Pure consumption 
two-good model 

Ostry & 
Reinhart 
(1992) 

Asia (5) 
0.80 to 0.80 
(0.20) (0.24) 

Africa (4) 
0.44 to 0.45 
(0.18) (0.16) 

P
an

el
 o

f 
co

un
tr

ie
s 

Low income 
(31) 

0.34 
(na) 

Annual  
1968-92 

Pure consumption 
two-good model. 
Stone-Geary 
utility function. 

Ogaki, 
Ostry. & 
Reinhart 
(1996) 

Lower middle 
income (21) 

0.58 
(na) 

Upper middle 
income (15) 

0.61 
(na) 

Panel of 9 South 
American countries 

0.09 
(0.07) 

Annual  
1973-83 

Hall’s one good, 
pure consumption 
model with 
liquidity 
constraints 

Rossi 
(1988) 0.09 

(0.04) 
Annual  
1973-81 

Note. The number in the parentheses after names of country groups represent the 
number of countries in that group. Source: Végh (2013). 
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Table 2 
Mean EIS Estimates of Several Studies for Selected Countries 

Country	 No. of  Studies	 Mean EIS	 Std. Dev.	
Argentina	 12	 -0.171	 0.221	
Australia	 32	 0.362	 0.16	
Belgium	 10	 0.677	 0.39	
Brazil	 19	 0.107	 0.093	
Canada	 91	 0.389	 0.11	
Finland	 46	 0.185	 0.32	
France	 44	 -0.034	 0.153	
Germany	 39	 0.080	 0.163	
Greece	 18	 0.561	 0.291	
Hong Kong	 33	 0.099	 0.017	
Israel	 65	 0.235	 0.033	
Italy	 33	 0.290	 0.162	
Japan 109 0.893 0.243 
Korea 32 0.423 0.219 
Malaysia 11 0.173 0.161 
Mexico 12 0.158 0.053 
Netherlands 31 0.027 0.221 
Spain 44 0.504 0.107 
Sweden 63 0.065 0.126 
Switzerland 31 -0.434 0.201 
Turkey 12 0.314 0.133 
UK 251 0.487 0.07 
US 1429 0.594 0.036 

Source: Havránek et. al. (2015). 

2 Estimating EIS 

2.1 Model 
To estimate the EIS, we follow Hall (1988) as other research do, and use the 
log-linearized consumption Euler equation i.e. we regress consumption 
growth on the intertemporal price of consumption, the real rate of return: 

∙  (1) 

where  represents consumption growth at time 1,  denotes the 
real interest rate at time 1. Various measures of interest rate can be used 
for this equation and the variables used in literature vary from stock market or 
Treasury bill return to real return on deposit accounts.  denotes the error 
term. It is shown that the error term is correlated with , and researchers 
thus use instruments for , typically including the values of asset returns 
and consumption growth known at time t. There are many potential 
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modifications to Eq. (1), many ways in which it can be estimated and different 
data that can be used in the estimation. 

2.2 Data 
The consumption data used in the estimation of the Euler equation is 
calculated for a synthetic panel as described in the following section. The 
interest rates are calculated using reports from the Central Bank of the Islamic 
Republic of Iran. Due to authorities’ controls on the interest rates, these rates 
in Iran do not reflect equilibrium status of an economy. This can be a huge 
issue in equilibrium studies, yet the equilibrium does not matter in our 
research. The household faces the question of saving or consuming and 
compares these options using the interest rate available for them, either 
equilibrium or disequilibrium rates. The official rates for different types of 
deposits differ but they are often constant for a few years. This makes 
economic agents to respond in the composition of deposits. A weighted 
average of deposits considering the share of each type of deposit (calculated 
by the CBI) can be viewed as an appropriate measure. Another possible rate 
is the unofficial money market rate which is gathered by the CBI (but not 
published publicly). We tested this variable and as it’s times series was 
limited, the results were not significant, and thus they are not presented in the 
paper. Another measure would the interest rate for loans. CBI calculates the 
weighted average for trade loans and thus the measure they offer does not 
consider collaborative loans. Rates for collaborative loans are not controlled, 
thus banks do have incentives to diverge their resources into this kind of loans 
when the real interest rate for trade loans are kept negative. The overall quality 
of data for interest rates of loans is not high and thus not used in the 
estimations (if used, these rates often result in insignificant coefficients due to 
lack of enough variation of the rates). 

2.2.1 Household Expenditure and Income Surveys 
The main data source used in this paper is the "Iranian Urban and Rural 
Households' Expenditures and Income Surveys", (HEIS), also known as 
"Household Budget Surveys", conducted and published yearly by the 
Statistics Center of Iran (SCI). These surveys gather extensive data on 
expenditures of households. 

Iran is one of the countries with a long history of household expenditure 
surveys. The first expenditure survey in Iran was conducted in 1935 by Bank 
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Melli Iran1 to obtain the coefficients used for the cost of living indexes. Once 
again in 1959the "Economic Research Department" of Bank Melli Iran 
surveyed households in 23 cities to update the price index coefficients. Since 
the establishment of Central Bank of Iran (known as Central Bank of Islamic 
Republic of Iran now) in 1960, all central banking duties of Bank Melli were 
moved to Central Bank, along with all national-level data gatherings. Central 
Bank of Iran has conducted annual household budget surveys on urban 
households every year since1965. The first rural household expenditure 
survey was conducted by former Department of Public Statistics (later 
Statistical Center of Iran (SCI)). Since 1965Statistical Center of Iran has been 
running this survey annually and has added urban households since 1968. This 
survey is bigger than that of Central Bank, both in sample and population 
(covering both rural and urban households) and number of expenditure items 
surveyed. Thus in fact there are two separate annual household expenditure 
and income surveys in Iran, the one by CBI (which is often called the 
Household Budget Survey (HBS)) and the one by SCI. We use the SCI's data 
as its micro-data is published publicly. 

2.2.2 Building Cohort Panels 
We use the data during years 1991 to 2015 (1370 to 1394 in Persian Calendar). 
The data is in fact a time series of cross-sections and is not a real panel. SCI 
has started to sample as a rolling panel with only one fifth of new households 
in each year since 2009, and thus this rolling panel property of HEIS data 
cannot be used. We use these data to build synthetic panel of cohorts. Cohorts 
of 5 and 10 years are used and regional groupings are used to build different 
panels described in Table 3. A cohort of 5 years means all the households with 
their heads born in a 5 year time span, i.e. the 1960-1964 cohort consists of 
the households headed exclusively by the people born on 1960 to 1964. A 
cohort of 10 years has a similar meaning. 

                                                                                                                              
1 Bank Melli Iran (meaning Iranian National Bank) is a commercial bank that until the 
establishment of the Central Bank of Iran (CBI) at 1965 did the central banking jobs too. 
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Table 3 
Synthetic Panels 

Synthetic Panel Grouping Criteria # obs Coverage (%) 
1 Cohort 206 83.1 
2 Cohort+Region 385 78.1 
3 Cohort+Province 2922 53.7 
4 Cohort+Region+Province 3356 32.4 
5 Cohort+Clusters 1473 53.5 
6a As 5 for Gov. Emp. 503 24.6 
6b As 5 for Non-Gov. Emp 1321 48.0 
7a As 5 for 1991-2000 504 46.5 
7b As 5 for 2000-2015 1027 57.8 

Source: authors’ calculations. 

The first panel is country-wide and we average over all households of a 
cohort in all geographical regions of the country. In the second panel we group 
households in cohorts of rural and urban areas. The third panel is based on 
provinces and the forth is based on urban/rural areas of provinces. The fifth 
panel is based on a clustering of provinces of Iran based on household socio-
economic characteristics as in Einian & Souri (2018). Rural and urban areas 
of provinces of Iran are clustered into 13 groups. Table 4 enlists these clusters. 
Households in rural and urban regions of provinces in each cluster share 
similar average characteristics such as the level of education of household 
members, their living place, etc. 

As obvious in Table 3, the number of observations increase as the grouping 
goes into more geographical details. The problem with detailed geographical 
or any kind of grouping is that number of households to be grouped for each 
group decreases, and thus cannot be representative of the group. We drop any 
observation that is based on less than 69 households. Last column of Table 3, 
the coverage, shows the coverage of households used in the synthetic panel 
relative to the full sample. Take for example the synthetic panel 4 which has 
the highest number of observations but is actually representing only one third 
of the population.  

We also build two similar cluster cohort panels for households with income 
from government sector and for households without that kind of income. We 
call these panels 6a and 6b. The differences between these two panels are 
about the level of financial access. Einian & Nili (2016) report that the 
government employees have better access to financial services in Iran and thus 
can set their consumption and saving profile to better match the permanent 
income hypothesis. For sensitivity analysis of the results, the Euler equation 
(1) is also estimated on cohort panels of subsets of the years called 7a and 7b. 
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We believe that pre-2000 can be considered the era of limited financial system 
in Iran and the 2000s and 2010s are the financial development years (Einian, 
Najafi, & Mahmoodzadeh, 2016). We check the sensitivity of our results to 
this change in structure of banking sector in Iran which had vast effects on all 
financial development indicators.  

Table 4 
Clusters of Rural/Urban Areas of Provinces in Iran Used to Build the 
Synthetic Panels 6a and 6b 

Cluster Includes  
1 Urban areas of Sistan & Baluchistan 
2 Urban areas of Markazi, Guilan, Mazandaran, East Azerbaijan, West 

Azerbaijan, Kermanshah, Fars, Razavi Khorasan, Isfahan, Kurdistan, 
Hamedan, Chaharmahal & Bakhtiari, Zanjan, Ardebil, North Khorasan  

3 Urban areas of Khouzestan, Lorestan, Ilam, Kohgiluye & Boyerahmad 
4 Urban areas of Tehran county (not including other counties of Tehran 

province) 
5 Urban areas of Kerman, Yazd, South Khorasan 
6 Urban areas of Boushehr, Hormozgan 
7 Urban areas of other counties of Tehran province, Semnan, Qom, 

Qazvin, Alborz 
8 Rural areas of Khouzestan, Chaharmahal & Bakhtiari, Ilam, Kohgiluye 

& Boyerahmad, Boushehr, Hormozgan 
9 Rural areas of Fars, Kerman, Razavi Khorasan, Zanjan, Golestan, North 

Khorasan, South Khorasan 
10 Rural areas of Sistan & Baluchistan 
11 Rural areas of Tehran, Alborz 
12 Rural areas of East Azerbaijan, West Azerbaijani, Kermanshah, 

Kurdistan, Hamedan, Lorestan, Ardebil  
13 Rural areas of Markazi, Guilan, Mazandaran, Isfahan, Semnan, Yazd, 

Qom, Qazvin 
Source: Einian & Souri (2018). 

2.3 Estimation Results 
We estimate the Equation (1) using several synthetic panels of cohorts. Table 
5 presents the results for the first five cohort panels. As mentioned before the 
panels differ in the variables used for grouping. All panels have the cohort as 
major indicator for grouping.  
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Table 5 
Euler Equation Estimation Results: Different Synthetic Panels 

Panel 1 2 3 4 5 
Grouping Cohort Cohort 

+Region 
Cohort 
+Province 

Cohort 
+Region 
+Province 

Cohort 
+Cluster 

Constant 0.10 *** 0.06 *** 0.08 *** 0.05 *** 0.06 *** 
 (0.01) (0.01) (0.01) (0.01) (0.01) 
r 0.12 *** 0.20 *** 0.15 *** -0.45 0.15 *** 
 (0.09) (0.08) (0.08) (0.42) (0.07) 
# obs 154 288 1796 1189 989 
R2 0.24 0.17 0.10 0.04 0.06 
F-stat 32.35 43.49 190.21 3.57 28.66 
p-value 0.00 0.00 0.00 0.03 0.00 

Source: authors’ estimations. 

As mentioned before Havránek et. al. (2015) collect 2735 estimates of 
elasticity of intertemporal substitution in consumption from 169 published 
studies that cover 104 countries during different time periods. They show a 
great diversity in this parameter. Mean EIS for countries differs in range from 
-0:171 for Argentina to 3:149 for Austria. Mean estimates for US and UK are 
0.594 and 0.487 respectively. Their study shows that EIS is dependent on 
properties of the country such as GDP per capita, credit availability, real 
interest and rule of law1. Mean estimates of EIS for Brazil, Chile, Colombia, 
Finland, Hong Kong, Indonesia, Malaysia, Mexico, Pakistan, Portugal, 
Singapore, Uruguay and Venezuela are in range [0:09; 0:24]. Thus it seems 
that our estimates of EIS for Iran are compatible with those of developing 
countries. 

                                                                                                                              
1 Havránek et. al. (2015) explain the differences in the estimates of EIS by other explanatory 
variables such as form of utility function used in deriving Euler Equation (e.g. habits and non-
separabilities), data used (e.g. no. of households and years, micro-data dummy, frequency), 
Design of estimation model (e.g. instrument lags and taste shifters), the variable definitions 
used for consumption (total consumption, nondurable consumption and food), interest rate 
(money interest rate, stock return and capital return), and the method of estimation (e.g. ML, 
2SLS, OLS). 
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Table 6 
Euler Equation Estimation Results: Synthetic Panels of Government-
Employees vs. Non-Government-Employees 

Panel 6a 6b 
Grouping Cohort+Cluster Cohort+Cluster 
Household Subset Government-employees Non-government-employees 
Constant 0.05 *** 0.06 *** 
 (0.01) (0.01) 
r -0.45 0.16 *** 
 (0.42) (0.07) 
# obs 232 850 
R2 0.04 0.06 
F-stat 3.57 28.66 
p-value 0.03 0.00 

Source: authors’ estimations. 

Table 6 reports the same estimation results on subset of government-
employees panel and non-government-employees panel. Einian & Nili (2016) 
report that the government employees have better access to financial services 
in Iran and thus can set their consumption and saving profile to better match 
the permanent income hypothesis. We would anticipate a higher estimate on 
EIS for government-employees synthetic panel. But as presented in Table 6 
the estimation of EIS is not statistically significant, probably because of 
number of observations or the coverage percentage.  

Table 7 presents estimates on synthetic panels of pre-2000 and post-2000 
data. Consistent with the results of Havránek et. al. (2015), estimates of EIS 
are higher in the more financially-developed era.  
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Table 7 
Euler Equation Estimation Results: Synthetic Panels of Pre-2000 and Post-
2000 

Panel 7a 7b 
Grouping Cohort+Cluster Cohort+Cluster 
Years Subset 1991-2000 2000-2015 
Constant 0.07 *** 0.06 *** 
 (0.01) (0.01) 
r 0.07 *** 0.18 *** 
 (0.04) (0.07) 
# obs 236 488 
R2 0.13 0.09 
F-stat 27.88 19.20 
p-value 0.00 0.00 

Source: authors’ estimations. 

3 Significance of Differences in EIS 
Hall (1998) concludes that the EIS is not likely to be larger than 0.1, but some 
studies use larger values. Chari et al. (2002), House and Shapiro (2006), 
Piazzesi et al. (2007) use a value of 0.2. Jin (2012), Trabandt and Uhlig (2011), 
Rudebusch and Swanson (2012) use the mostly used value of EIS  for the 
economy of United States and the economy of United Kingdom which in 
DSGE studies equal to 0.5. Ai (2010), Barro (2009), and Colacito and Croce 
(2011) use a value of 2 for EIS. The reason for the different calibrations is 
differences in the results of the estimates reported by empirical studies. As Ai 
(2010) notes: "the empirical evidence on the magnitude of the EIS parameter 
is mixed". 

Havránek et. al. (2015) collect 2735 estimates of elasticity of intertemporal 
substitution in consumption from 169 published papers that cover 104 
countries and conclude that a large part of the heterogeneity in EIS is 
explained by the level of income (per capita GDP) and asset market 
participation as an indicator of financial development. 

EIS represents a crucial parameter for a wide range of economic models. 
The differences in EIS lead to different theoretical and practical differences. 
In the following parts we first present a very basic Real Business Cycle model 
to show the effect of EIS on the magnitude of consumption volatility explained 
by technology shocks. This shows the importance of variation in the value of 
EIS from the theoretical perspective. Then we analyze the effect of different 
values of EIS on the impulse response of consumption to a monetary shock in 
a New Keynesian Dynamic Stochastic General Equilibrium model to show the 
policy implications and significance of value of EIS. We acknowledge the fact 
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that these benchmark models are not the best models to describe the economy 
of Iran. The goal in this part is to show the significance of differences in the 
value of EIS in different general equilibrium models and we have studied basic 
RBC model and the Smets-Wouters model because these models are accepted 
as benchmark models in the literature of general equilibrium models.  

3.1 A Basic RBC model 
We present here the results of a very basic RBC model that is a modified 
version of Kydland and Prescott (1982) model1. We analyze the effect of 
changing the calibrating parameter  that is the inverse of elasticity of 
intertemporal substitution. The model is prepared in the modelling language 
of gEcon software package (Klima, Podemski & Retkiewicz-Wijtiwiak 2015; 
Klima & Retkiewicz-Wijtiwiak 2014) for R statistical language (R Core Team 
2016).  

3.2 Volatility of Consumption and EIS 
As it is illustrated in Figure 1, lower values of EIS correspond to higher 
consumption volatility in a simple RBC model. That general equilibrium 
result is intuitive. The higher the level of substitution between today’s 
consumption and that of tomorrow, the lower the effect of income shocks on 
consumption. Using a value of around 0.1 for EIS rather than 0.5 can explain 
33 percent more of consumption volatility. 

                                                                                                                              
1 The modifications include simplifying the dependence of intratemporal utility on only current 
period’s leisure (in Kydland and Prescott (1982) a polynomial lag operator on leisure is entered 
in the utility function) and simplifying the structure of investment turning into capital stock. 
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Figure 1. Standard deviation of consumption in a Basic RBC model for corresponding 
elasticity of intertemporal substitution. 

3.3 A Smets-Wouters Model 
The significance of differences in the value of EIS is not just of theoretical 
purposes. Not only does the difference make a huge impact on the altitude of 
consumption volatility explained by a basic RBC model, it also has policy 
related concerns. The New Keynesian Dynamic Stochastic General 
Equilibrium model for the Euro area presented by Smets and Wouters (2003) 
known as the Smets-Wouters model is often used as a benchmark model for 
monetary policy analysis. The model features monopolistic competition in 
product and labor markets as well and nominal rigidities in prices and wages 
that allow for backward inflation indexation. Various features such as habit 
formation, costs of adjustment in capital accumulation and variable capacity 
utilization are modeled in order to match the data. The main channel through 
which it influences the economy is the interest rate channel. Price and wage 
rigidities imply that changes in the nominal interest rate affect the real interest 
rate on which are based the decisions on the intertemporal allocation of 
consumption of the agents. 

3.3.1 Monetary Shock, Consumption Response, and EIS 
The propagation mechanism of monetary shock to consumption is through the 
real interest rate, while its effect is directly affected by the level of EIS 
parameter in Euler equation. 

0.05

0.06

0.07

0.08

0.09

0 0.5 1 1.5 2



220 Money and Economy, Vol. 11, No. 2, Spring 2016 

Figure 3 shows the effects of monetary policy on consumption and shows 
how the elasticity of intertemporal substitution matters for the modeled 
economy. The calibrated value of the EIS is varied over a range of values used 
in the literature. Figure 3 illustrates the impulse response of consumption to a 
one-percentage-point monetary policy shock. As the figure shows, the 
modeled response of consumption depends heavily on the value of EIS used 
for calibration. 

The figure shows impulse response for the elasticity of intertemporal 
substitution between 0.5 and 1.1. As illustrated in this graph the monetary 
policy shock has less impact on consumption in a country with lower elasticity 
of intertemporal substitution. Havránek et. al. (2015) report that the effect of 
a monetary policy shock will last longer in a country with lower elasticity of 
intertemporal substitution. 

 

Figure 2. The simulated impulse response to a one-percentage-point increase in the 
monetary policy rate in a Smets-Wouters model. Source: author’s calculations. 

4 Conclusion 
The elasticity of intertemporal substitution (EIS) in consumption represents a 
parameter of central importance for a wide range of models in 
macroeconomics and finance. Most of the DSGE models that were developed 
for Iran have used the standard parameters of about 0.5 for EIS which reflects 
the EIS estimations of United States and United Kingdom. In contrast we 
estimate Elasticity of Intertemporal Substitution for Iran using synthetic panel 
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data of household cohorts. Our estimates show that the EIS is much lower for 
Iran than US and UK which is in line with literature on estimation of EIS 
(Havránek et al 2015). We show the important implications of using these 
values in standard DSGE models. 

The differences in EIS lead to different theoretical and practical 
differences. We present these differences in two benchmark models. The 
theoretical difference is presented in a simple RBC model. We show that the 
higher the level of substitution between today’s consumption and that of 
tomorrow, the lower the effect of income shocks on consumption. Using a 
value of around 0.1 for EIS rather than 0.5 can explain 33% percent more of 
consumption volatility. We also study the role of EIS in the consumption 
response to a monetary shock in a Smets-Wouters model as a benchmark 
model for New-Keynesian monetary models. Results indicate that the 
monetary policy shock has less impact on consumption in a country with lower 
elasticity of intertemporal substitution. 
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 یهابر شاخص یاطقهنم یهامتیمخارج خانوار با ق لیاثر تعد
 رانیا یفقر در مناطق شهر

  †یابونور لیاسمع *یارمحمدیجواد عرب 
 ‡اصغر سالم یعل

 ۱۳۹۶آذر  ۱۹تاریخ پذیرش:  ۱۳۹۶خرداد  ۷ تاریخ دریافت:

اهداف  یدر مناطق مختلف، عالوه بر آنکه برا ریافراد فق عیتوز یفقر و چگونگ زانیم قیدق یریگاندازه
 نیداشته و در ع یدر پ زین یمتفاوت یاستیس یهاداللت تواندیاست، م تیبا اهم یلیو تحل یشناخت
فقر،  یریگاندازه یرامتأثر سازد. به طور معمول ب زیاتخاذ شده را ن یهااستیعملکرد س یابیحال ارز

شده  شنهادیمختلف پ یهاخط فقر و شاخص کیو براساس  ردیگیمخارج خانوارها مورد توجه قرار م
درت روشِ کار آن است که ق نیا ی. اشکال اساسشودیم یریگفقر اندازه زانیفقر، م یریگاندازه یبرا
 که سطح یمخارج در مناطق کسانی حخانوارها با سط ت،یدر واقع شود؛یگرفته م دهیمخارج ناد دیخر

 متیبرخوردارند. از آنجا که شاخص ق یاست، از رفاه کمتر یدر آن جار هامتیاز ق یباالتر
حساس  متیق راتییبه تغرا منعکس ننموه و تنها  هامتیکننده در مناطق مختلف، سطح قمصرف

مقاله  نی. در استیمتفاوت مناسب ن یهادیلحاظ قدرت خر یشاخص برا نیاست، استفاده از ا
فقر،  یارهایمع یبرابر هیساخته شده و فرض ۱۳۹۰در سال  هامتیانعکاس سطح ق یبرا یشاخص

با  زیو ن یآمار یهابا استفاده از آزمون هامتیمخارج با شاخص سطح ق یسر لیو پس از تعد شیپ
 یژگیفقر (که و یارهایتمام مع یبرمبنا ج،یتسلط آزمون شده است. بر اساس نتا کردیکاربست رو

اسطه و) و فارغ از مقدار در نظر گرفته شده به عنوان خط فقر، به ندینمایم نیرا تأم فیضع ییکنوای
 ل،یپس از تعد نی. همچنشوندیفقر با کاهش مواجه م یمحاسبه شده برا یهاتیکم یتمام ل،یتعد
 رِ ییتغ نی. اشودیم مواجه یریگچشم راتییفقر با تغ زانیکشور از نظر م یهااستان یبندرتبه
) یرانتفاعیو غ یعموم ینهادها یهابودجه ای یکاهش فقر (دولت یهابودجه میتسه تواندیم یبندرتبه

  مختلف را دگرگون سازد. یهادر استان
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 رانیدر ا یتجار یهاها در چرخهبانک یدهرفتار وام
 *الله زارعروح

 ۱۳۹۶آذر  ۱۹تاریخ پذیرش:  ۱۳۹۶فروردین  ۲۴تاریخ دریافت:

در  رانیا ینقش بانک ها نییرا با هدف تع رانیا یتجار یهادر چرخه یبانک التیمقاله تسه نیا
عات حداقل مرب یهابرآورد روابط بلندمدت با استفاده از روش جی.  نتادینمایم یاعتبار بررس تیتثب
 دیو تول یعواق یبانک التیتسه نیکه بدهند که یشده نشان ماصالح و حداقل مربعات کامالً ایپو

از  تیدر حما یوجود دارد که شواهد میدر بلندمدت رابطه مستق ی) واقعGDP( یناخالص داخل
ر د رانیدر ا یرو، نظام بانک نیدهند. از ایارائه م یتجار یهاو چرخه یبانک التیجهت بودن تسههم
ر در اعتبا تیتثب ییناتوا رایمتعارف عمل نکرده است ز یبانک ستمیاعتبار چندان متفاوت از س تیتثب

دهد  ینشان م Toda & Yamamoto (1995) تیآزمون عل جیرا نداشته است. نتا یتجار یهاچرخه
توابع  ن،یوجود دارد. عالوه بر ا یبانک التیبه تسه یواقع GDPطرفه از  کی تیرابطه عل کیکه 
 تیحاصل از آزمون عل جهیهمسو با نت یبردار ویخود رگرس یواکنش حاصل از برآورد مدل ها-ضربه
باشد که یم یواقع GDPاز  یبه شوک ناش یبانک التیدار تسهیدهنده واکنش مثبت و معننشان

  .است رانیا یتجار یهابا چرخه یبانک التیجهت بودن تسهکننده همدییتا

  رانیای، تجار یچرخه ها ی،بانک التیتسه ی،اسالم ینظام بانکدارکلمات کلیدی: 
 JEL: C22 ،E32 ،G21بندی طبقه

 
 

  

                                                                                                                         
 yahoo.com2380rz@؛ گروه اقتصاد، واحد بيضا، دانشگاه آزاد اسالمي، بيضا، ايران *
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 یهابانک ییبر کارا یمقررات یهااستیس ییایپو ریتأث یبررس
 یاطیدر چارچوب نظارت احت یبورس
 † یابانیب ریجهانگ *پاشاه پوریمحمد ول

 ۱۳۹۵ آذر ۲۰تاریخ پذیرش:  ۱۳۹۴دی  ۲۰ دریافت:تاریخ 

هادار  در عضو بازار بورس و اوراق ب یهابانک ییبر کارا یمقررات یهااستیس ییایپو ریمقاله تأث نیدر ا
 یاو با استفاده از نسخه سوم آماره  ۱۳۹۴ یال ۱۳۸۲از سال  رانیدر ا یاطیاحت یهااستیچارچوب س

. قرار گرفته است یو سازمان بورس و اوراق بهادار مورد بررس نیشده توسط شرکت رهاورد نو هیته
 یقانون رهینسبت ذخ شیکه افزا دهندیباند نشان م⁃روش برآورد آرالنو یریضمن بکارگ یبررس جینتا

 داریمربوطه معن بیمثبت داشته اما ضر ریتأث یبانک بورس ستیب ییبر کارا یگذارهیسرما یهاسپرده
از  گرید یکیبه عنوان  هادهبه کل سپر ینسبت اندوخته قانون ریتأث گر،ینبوده است. از طرف د

 یبا عالمت منف ینسبت اهرم نیبوده است. همچن داریمثبت و معن ،ییبر کارا یمقررات یهااستیس
ها با بانک نیکه ا افتیدر وانتیرو م نیداشته است و از ا داریمعن ریتأث یبورس یهابانک ییبر کارا
 نیبه عنوان مهمتر هاییگردش دارا موعمج تیبه حقوق صاحبان سهام درنها ینسبت بده شیافزا

 یبورس یهابانک ییکارا یکه برا یگریشاخص د. دهندیرا کاهش م ییکارا اریمع ت،ینسبت فعال
 ییکارا ابد،ی شیافزا شترینسبت ب نیبه سودخالص است. هرچه ا یمال نهیشده است، نسبت هز یمعرف

به سود خالص رابطه  یمال نهیبا نسبت هز یبورس یبانک ها یکمتر خواهد بود. نوسانات بازده
رچه بدان معناست که ه نیبوده است. ا داریمثبت و معن ییآن بر کارا ریتأث جتاًیمعکوس دارند. نت
عالوه  باالتر خواهد رفت. زیها نآن یمال اتیعمل ییکاراباشد، شتریب یبورس یهابانک ینوسانات بازده

 یالم نهیبر نسبت هز ریدوره تأخ کیبا  زیها نبه کل سپرده یبر عامل نوسانات، نسبت اندوخته قاون
 ییاراکمثبت آن بر  رینشان از تأث نیاثرگذار بوده است که ا ردایو معن یبه سود خالص با عالمت منف

 اتیعمل ییکاراباشد، شتریها ببه کل سپرده یهرچه نسبت نرخ اندوخته قانون یعنیدارد  یمال اتیعمل
لص به سود خا یمال نهیبر نسبت هز ینسبت اهرم ریباالتر خواهد بود. تأث زین یبورس یهابانک یمال

ذ در قبال اتخا یبورس یهابانک ییآن بر کارا شیمثبت افزا ریتأث دیبوده که مؤ داریمثبت و معن
  .باشدیم یاز آحاد اقتصاد شتریب یهاسپرده رشیباالتر در اثر پذ سکیر تیوضع

  یاطیچارچوب احت ،یدرجه اهرم ،ییکارا ،یمقررات استیسکلمات کلیدی: 
  JEL: C81, E43, E65, G21, G23بندی طبقه

                                                                                                                         
؛ ایران ، تهران،رانیا یاسالم یجمهور یبانک مرکز ی،و بانک یپژوهشکده پول ی،گروه بانکدار *

pashaptl@gmail مسئول) سندهی(نو  
 yahoo.com2000jbiabani@ نور، تهران، ایران؛ دانشگاه پیام †
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نرخ سود، نرخ  یدر خلق معما ینقش ترازنامه ناتراز نظام بانک
 ینگیتورم و رشد نقد

 † زادهزمان دیحم *یاحمد بدر

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۶مرداد  ۱۷ تاریخ دریافت:

 دارد که جهت اتخاذ یینشان از ظهور معما یکنون طیدر شرا رانیکالن اقتصاد ا یرهایمتغ لیتحل
کننده است. روشن و قانع ینییتب ازمندین ،یبانک مرکز یو نظارت یپول استیدر س حیصح کردیرو
ا رمعما  نیسه ضلع ا ینرخ سود بانک یکاهش معنادار نرخ تورم و چسبندگ ،ینگینرخ رشد نقد شیافزا
 ییاواگر گرید یو نرخ تورم و از سو ینرخ سود اسم انیم ییسو واگرا کیکه در آن از  دهندیم لیتشک
ه است ک ینیمدل نو یطراح یمطالعه در پ نیاست. ا افتهیو نرخ تورم بروز  ینگینرخ رشد نقد انیم

 .دیفراهم نما ذکورم یمعما یروشن برا ینییزده و تب وندیها را به اقتصاد کالن پاقتصاد خرد بانک
و شناخت اقالم  یریگاندازه یارهایکه مع شودیمنعکس م یمال یهاها در صورتاقتصاد خرد بانک

 نیب ارتباط یبرقرار ییتوانا دیمدل مورد نظر با لذا .است یحسابدار یآن تابع اصول و استانداردها
ا با ر یارقام ترازنامه نظام بانک واقتصاد را داشته باشد  میبا مفاه یحسابدار یهاکیو تکن میمفاه
مه نظام رفتار ترازنا نییمطالعه، تب نیا جیاساس نتا بر. دیاقتصاد کالن مرتبط نما یرهایمتغ ریمقاد
 تیفیک جهیآن و در نت یهایبده تیفیبر ک ینظام بانک یهاییدارا تیفیکه ک دهدینشان م رانیا یبانک
 ،یترازنامه نظام بانک یهاییموهوم و منجمد در سمت دارا یهاییموثر است. انباشت دارا ینگینقد
 یهاییمتأثر از دارا ینگیاز نقد یکه در آن بخش دهدیرا شکل م ینگیقداز خلق ن یناسالم انیجر

 تیواقع نیا نیمب یتیوضع نی. چنمینامیپشتوانه میب ینگیاست که آن را نقد یموهوم نظام بانک
 هیآن در سا یناتراز است و توزان ظاهر یو مال یبه مفهوم اقتصاد یاست که ترازنامه نظام بانک

متأثر از  ینگینقد تیفیحاصل شده است. در واقع کاهش ک ینادرست حسابدار یهاروش یریبکارگ
سو  کیاز  ،ینگینقد یباال یموجب شده است به رغم رشدها ،ینظام بانک یهاییدارا تیفیکاهش ک

 ندکنندگایتول بیآس گرید یدر برابر کاهش و از سو یشاهد کاهش نرخ تورم و مقاومت نرخ سود بانک
 یداره بلندمدت مقآن است. رابط یعیطب امدیپ زین یکه بروز رکود اقتصاد میباش یاعتبار یاز تنگنا
-۱۳۹۵( یفصل یهاو بر اساس داده یبردار یخطا حیمدل تصح کیدر چارچوب  افتهی لیپول تعد
  .دینمایم دییبر تورم را تأ ینگینقد تیفیک میرابطه مستق جی) برآورد شده است و نتا۱۳۷۵

  ینرخ سود، تورم و حسابدار ،ینگیترازنامه، نقد یناترازکلمات کلیدی: 
  JEL: E5 ،M4 ،C32بندی طبقه

                                                                                                                         
 a.badri@mbri.ac.ir ی، تهران، ایران؛بهشت دیدانشگاه شه *
 سنده مسئول)ی(نو h.zamanzadeh@mbri.ac.ir ی، تهران، ایران؛و بانک یپژوهشکده پول†
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ها در سهام شرکت متیاطالعات بر ق یانتشار رسم ریتأث
 افتهیمیتعم یگشتاورها افتیبورس اوراق بهادار تهران: ره

 † زادهقاسم ثمیم *یالتجائ میابراه

  ۱۳۹۶آذر  ۱۹تاریخ پذیرش:  ۱۳۹۴بهمن  ۲۲تاریخ دریافت:

ها، است که توسط بورس یاوراق بهادار اطالعات یکنندگان در بازارهامشارکت یریگمیتصم یمبنا
. شودیبازارها منتشر م نیفعال در ا یهاشده در بورس و واسطه رفتهیناشران اوراق بهادار پذ

وط، مرب ،است که اطالعات مزبور به موقع ریپذامکان یدر بازار اوراق بهادار زمان حیصح یریگمیتصم
فوق  یهایژگی(افشا شده) از و افتهیکامل و قابل فهم باشد. چنانچه اطالعات انتشار  زیو ن تیبا اهم

ژوهش به پ نیو عادالنه بودن بازار مورد سوال خواهد بود. ا تیاز آنها برخوردار نباشد، شفاف یبعض ای
حاضر  یهاهر سهم شرکت رآمدد ینیبشیپ لیمهم تعد یهاهیعاطال یانتشار رسم نیرابطه ب یبررس

 ایپانل پو یهامدل داده جی. نتاپردازدیها مسهام آن شرکت متیدر بورس اوراق بهادار تهران و رشد ق
 هیطالعا ۳۰مستخرج از  یهااز داده یانمونه یآرالنو و باند رو افتهی میتعم یگشتاورها نیو روش تخم

 هیعاطال ۲۰۰۰از  شیب انیبهادار تهران، که از م راقشرکت در بورس او ۳۰ یدرآمد هر سهم برا لیتعد
که  دهدیخاص انتخاب شده، نشان م یطیتحت شرا ۱۳۹۱⁃۱۳۹۳ یهاسال نیمنتشر شده در ب

بر رشد  یداریمعن ریها تأثدرآمد هر سهم شرکت ینیبشیپ لیاطالعات مربوط به تعد یانتشار رسم
 یسمآن است که اطالعات مورد نظر قبل از انتشار ر یابه معن نی. اگذاردیها نمسهام آن شرکت متیق
و  است به منظور انتشار به هنگام یضرور نیسهم را گذاشته است. بنابرا متیق یمهم خود رو ریتأث

  .ردیالزم صورت پذ داتیمؤثر اطالعات در بورس تهران، تمه

 یگذارمتیسهام، مدل ق متیاطالعات، بورس اوراق بهادار تهران، ق یانتشار رسمکلمات کلیدی: 
  افتهی میتعم یگشتاورها ا،یپانل پو یهامدل داده تراژ،یآرب

 JEL: C23 ،G14بندی طبقه
 
 

  

                                                                                                                         
 (نویسنده مسئول) e.eltejaei@gmail.comی، تهران، ایران؛ و مطالعات فرهنگ یپژوهشگاه علوم انسان *
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 رانیدر ا یبررس کی: یادورهنیب ینیکشش جانش
 †مسعود نیلی  *مجید عینیان

 ۱۳۹۶ آذر ۱۹تاریخ پذیرش:  ۱۳۹۶ شهریور ۲۷ تاریخ دریافت:

. شودیخرد خانوار ارائه م یهابر اساس داده یادورهنیب ینیکشش جانش یمقاله برآوردها نیدر ا
 یتصادف یایپو یتعادل عموم یهامرسوم مورد استفاده در مدل ریبا مقاد یتفاوت قابل توجه جینتا

اده دنشان  لهمقا نیهستند. در ا افتهیتوسعه یاقتصادها یهاداده یبرآوردها هیبر پا دارد که نوعاً
 یتجار یهاچرخه هیمدل پا کیدارد. در  یمهم یو کاربرد ینظر یامدهایتفاوت پ نیا شودیم
 شتریب ٪۳۳ تواندیمرسوم نوسانات مصرف را م ریمقاد یبرآورد شده به جا ریاستفاده از مقاد ،یقیحق
 کیدر  یولشوک پ کیدر پاسخ مصرف به  یادورهنیب ینینقش کشش جانش ،نیدهد. همچن حیتوض

شده  ی) بررساریبه عنوان مدل مع Smets & Wouters (2003) (مدل  ینزیوکین یمدل تعادل عموم
اثر  ترنییپا یادورهنیب ینیبا کشش جانش یدر اقتصاد یاز آن است که شوک پول یحاک جیاست. نتا

   بر مصرف دارد. یکمتر

  های تابلویی ساختگیای، معادله اولر، دادهدورهکشش جانشینی بینکلمات کلیدی: 
 JEL: D91 ،E21بندی طبقه
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 مسئول)
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