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Abstract

During the last decade, several studies have argued that sticky information model proposed by
Mankiw and Reis (2002), in which firms update their information occasionally rather than
instantaneously, explains some stylized facts about the inflation dynamics. Sticky information
pricing model successfully captures the sluggish movement of aggregate prices in response to
monetary policy shocks. Despite the importance of sticky information, no empirical studies have
been done yet to estimate sticky information Philips Curve (SIPC) and its key parameter - the
degree of information rigidity - in Iran. This paper is the first attempt to estimate the degree of
information stickiness in Iran using the two stage empirical approach proposed by Khan and
Zhu (2006). Having the correct structural parameter allows a better understanding of the
dynamics of inflation. Results show that the average duration of information stickiness ranges
from 3.2 to 4 quarters in Iran. In addition, the existence of threshold effects in SIPC is also
tested in this paper. Based on the estimation of TAR model over 2002Q2- 2015Q1, firms update
information faster when inflation is higher. This evidence suggests that firms are more aware
of macroeconomic conditions when inflation is higher; that is, missing information during high
inflation periods is costly.

Key Words: Degree of information stickiness, Sticky information Philips Curve, Out of
sample forecasting, Threshold model, Bootstrap
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1. Introduction

The sticky information model proposed by Mankiw and Reis (2002) is based
on the argument that information about macroeconomic conditions diffuses
slowly through the agents. Thus, price-setting decisions are not always based
on current (or updated) information. In other words, information is sticky. The
gradual diffusion of information across the economic agents assumed by the
sticky information model has received empirical support by using survey data
[for example Carroll (2003) and Dopke et al. (2008)].

In the context of the Phillips curve, the sticky information model implies
that the price level depends on expectations based on outdated information,
because of the cost of acquiring and processing information. This is formally
known as the sticky information Phillips curve (henceforth SIPC). Coibion
(2006) argues that unlike Calvo (1983) model, the sticky information model
of Mankiw and Reis (2002) can robustly deliver inflation inertia. He finds that
two features of the model — including the frequency of information updating
and the degree of real rigidities - play a key role in determining inflation
inertia.

Despite the importance of sticky information pricing model, it has not
been considered to analyze the effects of monetary policy shocks in Iran. In
addition, no empirical studies have been done yet to estimate SIPC and its key
parameter - the degree of information rigidity - in Iran. This paper is the first
attempt to estimate the degree of information stickiness in Iran. Having the
correct structural parameters allows a better understanding of the dynamics of
inflation in various cases, such as in response to monetary policy shocks.

Following the two stage empirical approach proposed by Khan and Zhu
(2006), the degree of information stickiness in Iran is estimated in this paper.
In the first stage, past expectations are computed using combination of out of
sample forecasting approach proposed by Stock and Watson (2003). In the
second stage, using data and the generated regressors (past expectations),
SIPC is estimated using non-linear least square. Based on results, the flexible
information hypothesis is rejected in favor of sticky information. The average
durations of information stickiness that range from 3.2 quarters to 4 quarters
are estimated.

In addition, the existence of threshold effects in SIPC is also examined. In
other words, it has been tried to find an answer to the question whether there
is a significant relation between the degree of information stickiness and
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inflation rate. In this paper, by using threshold models, high and low inflation
regimes and estimation of SIPC for each identified regime is identified. Based
on the results, each regime is associated with a specific degree of information
stickiness. Estimates show that firms update information faster when inflation
is higher. In other words, the degree of information stickiness changes
between two regimes. In fact, the frequency of information updating seems to
be larger when the inflation rate is higher. This evidence suggests that firms
are more aware of macroeconomic conditions when inflation is higher; that is,
missing information during high inflation periods is costly.

Evidence suggests a negative relationship between the degree of
information stickiness and the level of inflation. Thus, this paper also
contributes to the existing literature by providing further evidence of
state - contingent inflation processes in the context of the Phillips curve.

The remainder of this paper is organized as follows: Section 2 reviews the
related literature. Section 3 describes the sticky information model proposed
by Mankiw and Reis (2002) model. In Section 4, the estimation methodology
is presented. Section 5 presents the results and robustness test. Section 6
concludes.

2. Literature Review

The first attempt to provide micro-foundations for sticky information model
was carried out by Carroll (2003) and his epidemiological model of
expectations. Carroll argues that the U.S. survey data on inflation expectations
are consistent with a model in which each period, only a fraction of households
adopt the superior inflation forecasts of experts. The experts’ forecast is
superior in the sense that they have better information. The remaining
households find it costly to update their information and continue using their
own past expectations rather than forming better predictions.

Reis (2006b) also provides micro - foundations for Mankiw and Reis
model and argues that firms can rationally choose to be inattentive, and he
derives the conditions for the optimal length of inattentiveness. Mankiw and
Reis (2007) conclude that the assumption of sticky information can be
justified by the costs of acquiring, absorbing, and processing information or
by appealing to the epidemiology of expectations (as in Carroll, 2003).
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In general, empirical studies on estimation of SIPC can be classified based
on the data used for representing past expectations: 1) studies use Survey of
Professional Forecasters (SPF) [for instance Carroll (2003), Dopke et al.
(2008) and Carrera (2012)] and 2) studies apply direct estimation of past
expectation using out of sample forecasting [e. g. Khan and Zhu (2006),
Coibion (2010)!, Carrera and Ramirez-Rondan (2014), Gillitzer (2015)]. Both
these categories of studies will be reviewed below.

Carroll (2003), and Dopke et al. (2008) estimate an epidemiological model
for European countries and provide similar support for the diffusion of
information from forecasters to households in European countries. They also
find that the information updating process of households is somewhat slower
than for the U.S. economy. Using financial institutions’ and firms’ survey data
from Peru and the model proposed by Carroll (2003) and Carrera (2012), the
degree of information rigidity between financial institutions and the firm
managers for the Peruvian economy is estimated. He found that firm
managers’ inflation expectations adjust slowly relative to the more precise
expectations of professional forecasters. Based on his findings, the degree of
information stickiness ranges between one and two quarters, and this result is
robust to different specifications.

The SPF data provides an ideal source of expectations because they are a
direct measure of what economists were forecasting and are available on a
guarterly basis. The main limitation of SPF is that forecasts are provided for
only the next four quarters. To extend the forecasting horizons, some studies
follow the approach proposed by Stock and Watson (2003) and generate
forecasts for each quarter in a way designed to closely replicate what
forecasters would have believed for each time period.

Khan and Zhu (2006) proposed a methodology to estimate the structural
parameters of the sticky information model directly. Using this methodology
and data from the United States, they conclude that the evidence is not
inconsistent with firms updating their information approximately once a year.
They estimate average duration of information stickiness that range from three
quarters (on the low side) to over seven quarters (on the high side).

Coibion (2010) evaluated the empirical support for the SIPC relative to
the basic sticky price model. He found that the estimated structural parameters
were inconsistent with an underlying sticky information model and the SIPC

1. Coibion also used median expectations data from the Survey of Professional Forecasters
(SPF).
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was statistically dominated by the new Keynesian Phillips curve. He argued
that the poor performance of the sticky information approach was driven by
two key elements. First, the sticky information model underestimated inflation
in the 1970s and overestimated inflation since the 1980s. Second, prediction
of inflation from the sticky information model is excessively smooth.

Gillitzer (2015) assessed the empirical performance of the SIPC for
Australia. He discussed that there is only weak evidence in favor of the SIPC
over the low-inflation period. Based on his results, parameter estimates are
sensitive to inflation measures and sample periods, and are theoretically
inconsistent for several specifications. The apparent poor performance of the
SIPC in part reflects the fact that inflation has become difficult to model since
the introduction of inflation targeting. Over sample periods including the early
1990s disinflation, the SIPC appears to fit the data better. The disappointing
empirical performance of the SIPC can be in part explained by a change in the
behavior of inflation since the introduction of inflation targeting. Accordingly,
including data prior to the inflation targeting period in the estimation sample
improves the performance of the SIPC.

Although some studies done in the context of sticky information Philips
Curve implicitly indicate that there might be some kind of non-linearity in
SIPC, a few studies test it. For the first time, Carrera and Ramirez-Rondan
(2014) used threshold models to identify high and low inflation regimes and
estimate the SIPC for each identified regime for 12 OECD countries,
following the strategy of Khan and Zhu (2006). Their results suggest different
degrees of information rigidity across countries and across different time
periods. They argue that the estimated levels of information rigidity appear to
be driven primarily by state-contingent conditions of low and high inflation
scenarios. In other words, in low inflation environments, agents tend to be
more inattentive to macroeconomic conditions.

3. Sticky Information Model

In the sticky information model [Mankiw and Reis (2002)], a firm chooses its
optimal price in each period, but the information used to compute that optimal
price is not necessarily the current one. In other words, it is assumed that the
information is sticky. Unlike the sticky-price model, prices are always
changing, but some chosen prices are based on the past or outdated
information. Firms form their expectations rationally but because of costs
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associated with updating old information sets, the expectations do not
change frequently.

Following Calvo (1983) pricing model, the probability that a firm updates
its information to the current one in a given quarter is (1— A) . This probability

is independent of the history of past updates. The expected time between
information updates is therefore quarters. At a macro level, the

a-2)
parameter (1-A1) also represents the fraction of firms that use updated

information in their pricing decision. The remaining fraction, 4, of firms uses
past or outdated information. The optimal price of a firm in a given period is
as follows:

P = p, +ay, 1)
where 'y, is the output gap and p, is the price level. The parameter o
implies that if the output gap is positive, a firm's optimal price, p; will be
higher relative to the price level p, . This parameter depends on the structure

of the economy (for instance, the preference, technology, and the market
structure parameters)'. The sticky information assumption implies that a firm
that uses j-period old information sets the price:

W =€, [p(] ®

The price level in period t is the average of the prices of all existing firms:

=@1-2)p; + (- AAEL[p ]+ Q- D) LE[p/]

. © 3
+o+ Q= DAVE (P14 = A= 2) ) A )
j=0
Combining equations (1)-(3), the SIPC is derived as follows:
1-1
7= oy T VE L Ity ] =YY @)

j=0

1. For more information about the structural components of ¢ see Woodford (2003).
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where, Ay, is the first difference of the output gap. According to equation (4),

current inflation is determined by the current output gap, and past expectations
of current inflation and the first difference of current output gap. The structural
parameter A represents the degree of information stickiness at a given point
intime. As A decreases, more and more firms use updated information when
choosing prices, thereby implying a smaller degree of information stickiness.
Therefore, from equation (4), inflation becomes more sensitive to the current
output gap and less sensitive to the past expectations of current inflation and
the first difference of the current output gap. The parameter ¢ in equation (4)
captures the sensitivity of the optimal relative price to the current output gap.
It can be interpreted as the degree of real rigidity, as discussed by Ball and
Romer (1990). As Mankiw and Reis (2002) point out, firms which update their
information set in a given period, realize that other firms are not updating their
information, and this in turn limits the size of their price adjustment when «
takes a small value.

4. Methodology

Estimating A using equation (4) presents several difficulties. First, the time
index, j, goes into the infinite past. This implies very long forecasting horizons
for some firms. Given the limited data, a truncation point, j™ , is necessary

to set the forecasting horizons of the firms. Second, the SIPC involves past
expectations of current values of inflation and changes in the output gap.
These expectations (or forecasts) from past periods are required for the
estimation. So, it is critical to have actual measures of past forecasts as
regressors. The way this methodology addresses these issues is discussed
in detail.

The empirical counterpart of equation (4) is:

i max

— ! i
= %ayt + (1—/1)211 E 1 jlm +ady ]+, ©)

j=0
where, u, is the error term that includes the approximation error

1-2) iij E._._;[7 + aAy,] due to the truncation point ( j™ ). For a given

=i
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A , this approximation error gets theoretically smaller with an increase in the
forecasting horizon. Based on the methodology and the sample period, the

longest forecasting horizon is 8 quarters ( j™ =7). In order to test the

robustness of results, SIPC is re-estimated using different choices of the
forecasting horizon (4 and 6 quarters).

4.1. Past expectations measures

In order to generate forecasts for each quarter, Stock and Watson (2003) is
followed and combination of out of sample forecasts are computed. In this
process, a set of bivariate ARDLSs are run for both inflation and changes in the
output gap with a set of predictive variables. These ARDLSs are as follows:

Toon = Boi + B (L)X + Boi (L), + &y » 1=1,...,59 (6)

AYiin = Yoi + 70 (L)X + 72 (LAY, + V4, 1=1,...,59 @)

where, x, isthe forecasting variable i. The choice of the forecasting variables

is based on the findings of Atriyanfar and Barakchian (2011). They evaluated
the information content of economic variables for inflation forecasting in Iran.
The forecasting variables were selected from the following categories: 1) Real
activity measures (such as GDP and consumption), 2) Wages and price
indices, 3) Money and credit, 4) Asset price, 5) Constructing and housing
sector, 6) Government budget and 7) Energy sector. These variables contain
useful information about the state of the economy and also help to forecast the
inflation rate and output gap.

The list of variables used in forecasting procedure is represented in
appendix A (Table Al). The cyclical seasonal movements are removed from
series by implementing a seasonal adjustment method'. All variables are
transformed in logs and differentiated to get stationary time series - if
necessary. These transformations are carried out on the basis of Unit Root
Tests, both Augmented Dickey-fuller and Philips-Peron. Following Einian
and Barakchian (2012), output gap is defined as deviations of log of output
(real GDP) from its trend using two stage Hodrick-Prescott filter with
smoothing parameters (lambda = 677,1).

1. Census X12 adjustment method for removing the seasonal component of time series is used.
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As mentioned earlier, an ARDL-based methodology is used in this paper
to make out-of-sample forecasts of inflation and changes of output gap.
Following forecast combination approach, a simple average of the forecasts
from each bivariate ARDL is taken.! One advantage of this procedure over
estimating a single ARDL is that it reduces the sensitivity of forecasts to
potential changes in the informational content of the variables. Empirical
research on combination forecasts has established that simple combinations,
such as the average or median of a panel of forecasts, frequently outperform
the constituent individual forecasts [Clemen (1989), Diebold (1998) and
Newbold and Harvey (2002)]. Lagged forecasts going as far as 8 periods
earlier for each quarter from 2002:Q2 until 2015:Q1 are created. The lag
length in each ARDL is selected using the AIC.

To explain the out of sample forecasting procedure, consider the following
example: Assume a forecasting horizon of 4 quarters (i.e. j™ =3). Then the

earliest forecasts required to estimate equation (5) over the period 2002Q2-
2015Q1 are the four-quarter-ahead forecast E,q,,,[7,00,]1- The ARDLS

from the initial period, 1990Q2, till 2001Q2 is estimated and then, got the
four-quarter-ahead average forecast. This procedure iteratively is repeated to
obtain all the forecasts in equation (5).

Finally, following Coibion (2010) and khan and zhu (2006), a degree of
real rigidity in the estimation of the SIPC as a way of more precisely
estimating the degree of information rigidity is imposed. In particular, the case
of 0.10, the value assumed by Mankiw and Reis (2002) is focused. Table B1
reports different amounts of real rigidity assumed in empirical studies. Based
on this table, degree of real rigidity ranges from 0.1 to 0.2 in different studies.
Low values of real rigidity imply substantial strategic complementarities in
price setting among firms and are necessary for the sticky information model
to deliver a delayed response of inflation to monetary shock. In robustness
check section, also sensitivity test of results to the different amounts of real
rigidity has been carried out.

1. This paper uses inflation forecasting package for producing out of sample forecasts. This
package written in Matlab has been produced by Hooman Karami and Saeed Bayat and is
sponsored by Monetary and Banking Research Institute (MBRI). The writer is so grateful
for their helpful comments.
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4.2. TAR model

In this paper, threshold model is used to identify high and low inflation
regimes and estimate the SIPC for each identified regime. The hypothesis of
this paper is that the slope of the SIPC changes between these two regimes.
To be exact, the information updating process seems to be higher when the
inflation rate is higher. This evidence suggests that firms are more aware of
macroeconomic conditions when inflation is higher; that is, missing
information during high inflation periods is costly. On the other hand, during
low inflation regimes there are few incentives for updating information; that
is, stable macroeconomic conditions make the information updating process
about macroeconomic conditions slow.

4.2.1. Testing for non-linearity model

Following Carrera and Ramirez-Rondan (2014), the lag of inflation as a
threshold variable' is considered. A threshold effect test is done to determine
whether there is a statistically significant non-linearity in SIPC. In order to
test the existence of nonlinearity, the approach proposed by Terasvirta (1994)
is followed to test linearity in smooth transition auto-regressive models
(STAR)?. The linearity test (with respect to first lag of inflation rate) is
performed in the following regression:

3 -
7T =Ly + Z%Zt”tl—l +0, (8)
i=1
where Z, is the vector of explanatory variables on the right side of SIPC. If
the Null hypothesis H, =y, =y, =y, =0 is not rejected, then the non-

linear regression can be reduced to a linear form ( 7z, = y;Z, +v,). The results
of these tests are reported in table (1).

1. A natural candidate for the threshold variable is the current level of inflation, but by
construction, this variable is endogenous to the model. A critical assumption in threshold
models is that the threshold variable has to be exogenous.

2. Since threshold regression is nested in smooth transition regression (STR), this test of
linearity is more general than corresponding test in threshold regression.
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Table 1: Results of Non-linearity Test

Horizons Test Statistics Probability
(chi-square)
4 4.40™" 0.0083
6 4.38™" 0.0084
8 10.43™ 0.0000

Note: Real rigidity is assumed to be 0.1. ***significant at 1%.

According to the results, the Null hypothesis regarding the linearity of
regression with respect to lag of inflation rate is rejected within the 1%
confidence level !'. The test statistics on different horizons (4.40, 4.38
and10.43) and the P-value of the test (0.0083, 0.0084 and 0.0000) indicate that
there is a statistically significant non-linearity in SIPC. Therefore, TAR model
can be defined as follows:

(1_ﬂ1) ayt +(l_ﬂ'1)§ﬂijEt—l—][ﬂ.t +0(Ayt]+ﬂt if 7Z-t—l <7
.= A = ©)
(1_4@ @y + (=) X AE L, [rratylen 1 m,>e

where A, and A, are information rigidity parameters for low and high

inflation regimes, respectively, and  is the threshold level. 7 is allowed to
be estimated.

In order to estimate 7 , the approach suggested by Hansen (1996) is
followed. The threshold 7 can be estimated through sequential conditional
least-squares estimation (CLS). For each possible value of the threshold level,
the above equation is estimated and the sum of squared errors are kept. This
procedure is repeated from the 15" up to the 85" percentile of the threshold
variable (first lag of inflation rate) so that each regime includes an adequate
number of observations. The LS estimator for 7 is the value that minimizes
the sum of squared errors:

1. The null hypothesis is tested using Wald test. The restrictions on coefficients are as
follows: 7, =y, =y, =0
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7" =argmin SSR(r) (10)

Hansen (1996) has shown that a grid search that minimizes the total sum
squared residuals will provide consistent estimates of both the thresholds and
the model parameters.

5. Results

In this section, the results of estimating linear and non-linear SIPC are
presented respectively. In addition, the sensitivity of the estimates of
information rigidity to different amounts of real rigidity is tested in the final
part of this section.

5.1. Estimation of linear SIPC

The degree of information stickiness (parameter A ) in equation (5),
conditional upon the imposed degree of real rigidity (« =0.1), is estimated
using non-linear least squares. The ordinary-least-square estimation of
equation (5) using the forecast data is subject to the “generated regressors”’
problem discussed, in Murphy and Topel (1985) and Pagan (1986). The
standard errors and confidence intervals would therefore be incorrect. Instead,
bootstrapped confidence intervals' are provided for the estimates to address
the generated regressors issue in the two-stage approach.

Table 2 reports the results of estimating linear SIPC for each forecasting
horizon using Stata 13 software. Based on results, the sign of estimated degree
of information stickiness is positive and its magnitude is less than one for all
the horizons. Based on bootstrap standard errors, the values of A are
significant at 95% confidence interval. Results indicate that the Null
hypothesis of 'no information stickiness' can be rejected. Average durations of
information stickiness range from 3.2 to 4 quarters.?

1. The number of repetitions of the bootstrapping procedure is 1000.

2. A and o are also estimated jointly. Results show that the estimates of A are similar to
those reported in table 2.
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Table 2: Estimate of Linear SIPC

g [ s [ [ o]
(quarters) Standard Errors
4 0.69" 0.0878 0.67 0.77 3.2
6 0.75" 0.0579 0.70 0.82 4
8 0.74" 0.033 0.69 0.91 3.8

Note: Real rigidity is assumed to be 0.1. A4 is the degree of information rigidity.

* Significant at 5%. S equals the sum of the estimated coefficients of the SIPC. D is the
duration of information stickiness and it is defined as D =1/(1— 1)

The estimated sum of the coefficients on past expectations in the SIPC, S,
should be close to one as implied by the theoretical feature of the SIPC. Based
on fifth column of table 2, S statistic is acceptably close to one in 8 quarter
forecasting horizon. This means that in this forecasting horizon, selecting a
truncation point does not lead to a large bias in the estimates.

5.2. Estimation of non-linear SIPC

As mentioned before, the non-linear SIPC is estimated using TAR model. The
estimation period is 2002Q2- 2015Q1. The result of estimating the threshold
level 7 using Hansen (1996) approach is shown in table 3.

Table 3: Threshold Estimates

Forecasting horizon 4 6 8
(quarter)
T 0.0393 0.0444 0.0399

Note: Real rigidity is assumed to be 0.1. 7 is the threshold level.

Based on the results, the inflation threshold tends to be between 3.93 and
4.44 percent. Therefore, two regimes can be defined: 1) High inflation: for
inflation rates higher than z , and 2) Low inflation: for inflation rates
lower than 7 .
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Table 4: Degree of Information Rigidity in High and Low
Inflation Regimes

Forecasting Horizon

(Quarter) 4 6 8
Inflation Low High Low High Low High
Degree of information | 0.852™" | 0.385" | 0.868™" | 0.516™ | 0.889™" 0.667""
stickiness (0.026) | (0.229) | (0.017) | (0.185) | (0.289) (0.035)
Duration (Quarter) 6.8 1.6 7.6 2.1 9 3

Notes: Real rigidity is assumed to be 0.1, bootstrap standard errors are in parentheses.

* Significant at 10%;
** Significant at 5%; ***Significant at 1%.

Table 4 shows the estimates of the degree of information rigidity for
inflation values higher (or lower) than 7 , under the specification of equation
(9). This generates two parameters: 4, and A, under low and high inflation
regimes, respectively. The point estimates suggest that the degree of
information rigidity parameter changes when inflation rates are either lower
or higher than z . This result is robust for different forecasting
horizons.Results indicate that under a low-inflation regime, A, ranges from
0.852 to 0.889 (consistent with approximately 6.8 and 9 quarters of duration
of information stickiness), while for high-inflation regime, 4, ranges from
0.385 to 0.667 (approximately 1.6 and 3 quarters). Based on bootstrap
standard errors, 4, and A, are statistically significant (all coefficients -
instead of the case of 4 quarter forecasting horizon and high inflation regime
- are significant at 1% level). This result supports the hypothesis that firms

update information faster in high-inflation environments, while in low-
inflation environments, those firms lack incentives to update information.

5.3. Robustness check

In this section, the sensitivity of the estimates of information rigidity to
different amounts of real rigidity is investigated. By assuming two different
values for real rigidity including 0.05, 0.2 non-linear SIPC is
re-estimate. Based on Table 5, different amounts of real rigidity do not affect
the result. The information rigidity is again larger in low inflation regimes in



Threshold Effects in Sticky 15

comparison with high inflation regime. Therefore, estimates of the degree of
information rigidity in high and low inflation regimes are not sensitive to the
amount of real rigidity.

Table 5: Degree of Information Rigidity in High and Low
Inflation Regimes

Forecasting
horizon 4 6 8
(quarter)

Inflation Low High Low High Low High

01 | 0852 | 0385 | 0868 |0516 | 0889 | 0.667
(0.0258) | (0.229) | (0.0170) | (0.185) | (0.289) | (0.035)

02 | 0850 | 0454 | 0.867 | 0551 | 0.888 | 0.687
(0.0260) | (0.0406) | (0.0167) | (0.221) | (0.207) | (0.028)

Real rigidity

005 | 0853 | 0.331° | 0.869° | 0.494° | 0.889° | 0.654
(0.0257) | (0.226) | (0.0161) | (0.255) | (0.467) | (0.082)

Notes: Standard errors are in parentheses. * Significant at 10%; **; significant at 5%);
***significant at 1%.

6. Conclusion

Phelps (1970) proposed the idea that real effects of monetary policy are due
to imperfect information. Lucas (1972) formalized this idea by assuming that
agents observe the state of monetary policy with a delay. The Lucas model
has been criticized on the grounds that information concerning monetary
policy is published with little delay. However, Reis (2006) showed that a
model with a fixed costs of acquiring, absorbing, and processing perfect
information can provide a micro-foundation for the slow diffusion of
information. Reis (2006) showed that the inattentiveness model provides a
micro-foundation to the sticky-information Phillips curve. The inattentiveness
model follows in the tradition of the menu cost models of Akerlof and Yellen
(1985), Blanchard and Kiyotaki (1985), and Mankiw (1985). These researches
interpreted menu costs as physical fixed costs of changing prices. The
inattentiveness model instead stresses an interpretation of menu costs as fixed
costs of acquiring information, and especially of absorbing and processing it.
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Plans and information are then sticky, rather than prices. This change in
interpretation may seem slight, but it turns out to imply a very different model
and implications for inflation dynamics.

This paper is the first attempt to estimate the degree of information
stickiness in Iran. Using the two stage empirical approach proposed by Khan
and Zhu (2006), evidence that the flexible information hypothesis is rejected
in favor of sticky information is found. It takes on average, 3.2 to 4 quarters
for firms to update their information in setting prices.

The hypothesis that the slope of the SIPC changes between low and high
inflation regimes is also tested. To be exact, the information updating process
seems to be higher when the inflation rate is higher. Results suggest that under
a low-inflation regime, duration of information stickiness ranges from 6.8 to
9 quarters, while for high-inflation conditions, the duration ranges from 1.6 to
3 quarters. This result supports the hypothesis that firms update information
faster in high-inflation environments, while during low inflation regimes there
are few incentives for updating information; that is, stable macroeconomic
conditions make the information updating process about macroeconomic
conditions slow.

This difference between the degree of information stickiness - or the
firm’s attention to the state of the economy - can be explained by the cost of
acquiring information. In any period, a firm is faced with two choices
(continuing with outdated information or updating information). Since it is
costly for a firm to acquire and process information, the firm optimizes over
these choices. In high inflation periods, cost and benefit analysis done by firms
indicates that the benefit from changing prices exceeds the cost of acquiring
information. So, firms collect and process information more frequently in high
inflation regimes. Therefore, the degree of information rigidity is lower in
high inflation regime. This result indicates that state dependent pricing models
are more consistent with stylized facts in the economy of Iran.

Threshold effect in information stickiness suggests different lessons for
monetary policy than standard sticky price and sticky information models.
This study suggests that stabilizing monetary policy is good because the
allocation of attention changes as monetary policy changes. In periods of
monetary policy expansion (high inflation environment) firms decide to pay
more attention to macroeconomic state and update their information more
frequently. This process leads to more frequent price changes in the economy.
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Appendix A

Table Al: List of Variables Used in the Out of Sample Forecasting

Real Sector Monetary and Credit Aggregates

Gross domestic product (at constant

. Notes and coins in circulation
prices)

Value-added of agricultural group (at
constant prices)

Value-added of oil group (at constant
prices)

Money base (MB)

Money supply (M1)

Value-added of manufacturing and

mining group (at constant prices) Liquidity (M2)

Value-added of service group (at

constant prices) Quasi money

Public consumption expenditure (at Demand deposit with banks and
constant prices) credit institutions

Private consumption expenditure (at Required reserves of banks (banks
constant prices) legal deposit with central banks)
Industrial production index Excess reserves (banks sight deposit
(2011=100) with central banks)

Banking system claims on non-public

Wage and Price Indexes
sector

producer price index (PP1) Central bank claims on public sector

(2011=100)

PPI (agriculture, hunting, forestry) Central bank claims on banks
PPI (fishing) Net foreign asset (central bank)
PPI (manufacturing) Asset

US Dollar USD/IRR (non-official

PPI (hotels and restaurant) market rate)

PPI (transport, storage and

N Price of coin (old scheme)
communication)

PPI (education) Share price index (1990=100)

PPI (health and social works) Value of share trading
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Real Sector

Monetary and Credit Aggregates

CPI (food, beverages) (2011=100)

The average price of a square meter
of residential infrastructure in Tehran

CPI (tobacco)

Government Budget

CPI (clothing and footwear)

Current payments

CPI (housing, water, fuel and power)

Development payments

CPI (rental equivalence of owner
occupied houses)

Tax revenues

CPI (Rent of residential houses)

Qil revenues

CPI (Maintenance and repair
services)

Construction and Housing Sector

CPI (household furnishings and
operations)

Construction permits issued by
municipalities in large cities

CPI (medical care)

Private sector investment in new
building in urban areas

CPI (transportation)

Private sector investment in new
building in Tehran

CPI (communication)

Energy Sector

CPI (recreation)

Electricity generation

CPI (education)

Crude oil production

CPI (hotel and restaurant)

Crude oil exports

CPI (miscellaneous goods and
services)

Oil prices (West Texas)

Wage index of manufacturing
workers

Construction services index
(2011=100)
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Appendix B

Table B1: Calibration of Real Rigidity in Empirical Studies

Study Real rigidity
Ball and Romer (1990) 0.13
Rotemberg and Woodford (1997) 0.13
Mankiw and Reis (2002) 0.1
Woodford (2003) 0.1-0.15
Reis (2006b) 0.11
Khan and Zhu (2006) 0.1
Dopke et. al (2008) 0.1,0.2
Coibion (2010) 0.2
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1. Introduction

In this paper, | construct a theoretical model that focuses on the role of
productivity investment incentives in the standard search and matching
model. The model follows directly from insights presented by Lockwood
(1986) and is an extension of the basic matching model developed by
Pissarides (1990) where individuals need to invest in their productivity before
participating in the labor market.

Many economists view the skills of the labor force as a prime contributor
to economic performance. Therefore, not surprisingly policy makers are often
interested in issues of worker training. For instance, training of less skilled
workers was one of the principle policy initiatives of the first Clinton
administration and the labor government in Britain has similarly made training
a key policy issue.

Some OECD countries have experienced increased returns in skills
investment over the last years. Many policy makers believe that low educated
workers can also benefit from the changes in the demand for skills if they
invest more in their education. Rosenstein-Rodan (1943), not only pointed out
the importance of market demand, but also of skills, and noted that training of
workers was a prerequisite for industrialization, though unlikely to happen.

While it is important to understand the optimization problem of human
capital investment of an agent, it is necessary to pay attention to its subsequent
interaction with labor market. Beside considering heterogeneity of workers
and human capital investment and the cost related to this investment, we must
also analyze how the resulting change in the supply of heterogeneous workers
affects the labor market equilibrium. The interdependence becomes more
complicated when we recognize there is friction in the labor market. We live
in a world where information is imperfect and costly. Individual decision-
making at entry (or exit) point of the market, the choice of lowest acceptable
productivity and the choice of search intensity margins may be socially
inefficient. What is common in all these margins, as Pissarides (1983) makes
clear, is that they are all due external factors that work through the matching
technology. When individuals choose to enter a market, accept a match or
search more intensively they ignore the impact of their decisions on the
matching probabilities of other agents in the market. Lockwood (1986)
assumes heterogeneous workers in their inherent skills to show the other
external effect that work through match acceptance probabilities rather than
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matching probabilities. In particular, he shows that the presence of high-skill
workers lowers the equilibrium acceptance probabilities of low skill workers
below what is socially desirable.

An aggregate increase in return to education is a standard property of
matching models . With human capital investment, a more productive
workforce raises the labor demand. However a tighter labor market increases
the incentives to schooling. This mechanism can give rise to multiple
equilibria [see e.g. Laing et al.,1995; Burdett and Smith (2002)]. They argue
that if workers' decision to invest in education and firms' job creation decisions
interact positively, then the economy can get stuck in a bad equilibrium. As a
result the human capital investment will be insufficient and also
unemployment will be high. On the other hand Acemoglu (1996), argue that
frictional unemployment can create a hold up problem whereby workers are
generally paid a share less than their marginal productivity . Charlot et
al.(2005) show that equilibrium is unique in their framework since the
productivity effect of schooling dominates the wage effect. Clearly the
presence of matching unemployment is a common explanation of weakness
of incentives for education investment.

Since Becker (1964) , provided the labor market is perfectly
competitive, the market outcome is socially optimal. However, in the presence
of unemployment, models analyzing matching models with ex post Nash
bargaining and ex ante costly human capital investment Laing et al. (1995)
and Acemoglu (1996), workers under-invest in education which is the result
of hold up phenomenon. Clearly search frictions play an important role in
that. Though Cole et al.(2001) show that there can also be over investment in
the frictionless environment with two sided investment.

My argument is based on workers' heterogeneity and self-selection in
education. The introduction of heterogeneity makes the model more realistic
and in addition allows one to gain insights into the worker behavior that do
not follow from models of homogeneous labor market. When workers differ
according to the ability level and the cost of productivity level that he or she
is going to attain, the worker must decide to invest in his/her productivity
and then participate in the labor market . This is an integral part of
participation decision.

It is well established in the literature that a core topic in labor economics
is “self-selection’. The starting point of this topic in economics is Roy's (1951)
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“Thoughts on the Distribution of Earnings” . Self-selection means in
theory , that rational individuals make optimizing decisions about what
markets to participate in- job, education, crime, etc. In the present paper
heterogeneity of the labor force in their abilities and education cost give rise
to self-selection. Where the cost of productivity investment is not constant and
it depends on ability of the worker and also the amount of investment
on productivity.

Alternative specifications of the matching process have been considered
in the literature: search may be undirected (see, e.g. Acemoglu, 1999; Albercht
and Vroman, 2002) or skilled workers may poach on unskilled jobs
(see, e.g. Gautier, 2002). Charlot and Decreuse (2005), consider two separate
matching sectors where educated workers direct their search towards high
productivity occupations. Adopting those different specifications would, of
course, alter our results.

My argument also is related to intra/infra marginal decision. And
individual decisions are characterized into two classes: intramarginal decision
of resource allocation and inframarginal decision of economic
organization. Intramarginal decisions involve the extent to which resources
are allocated and inframarginal decisions are about what activities to
engage . Considering the two types of decisions, the paper analyses a
theoretical model that focuses on equilibrium incentives for productivity
investment in matching framework with one-sided heterogeneity. There are
two risk neutral groups: workers and employers. There are two types of
workers; low ability and high ability workers while employers are
identical. Distribution of abilities is exogenous.

This paper argues human capital investment decision' of heterogeneous
workers in equilibrium search framework. The technology that | assume is
such that workers invest on their education to achieve productivity and then
search for a job. Of course education is costly, those who invest in education
and search for job are participant in the labor market. In this paper, the choice
of investment in human capital is intramarginal decision since it involves
deciding the quantity of resources devoted to acquire human capital. Once
he/she has chosen his investment decision in human capital, he then searches
for the job.

The standard search model features exogenous labor supply-i.e., a fixed
size of the labor force . Rather than consider flows between search

1. It is an investment in human capital that pays off in terms of higher productivity.
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unemployment and employment of a fixed labor force, | examine the
participation decisions of worker . If labor force participation is fully
endogenous, just as is labor demand in the form of vacancy creation, then
another condition which I name it labor force participation constraint impinges
the basic framework equations . Therefore, workers reach different
participation decisions on the basis of comparison between labor market and
non-market returns. Here | consider a labor force participation decision, a
margin which is absent in most of models of labor market. This paper exploits
the basic insights of above models; i.e., self-selection at the individual level
alters the equilibrium composition of groups. My contribution to this literature
is then to highlight the equilibrium characteristics of heterogeneous workers
with endogenous productivity investment and free entry of firms which drives
job creation.

The paper uses a matching process in the spirit of Pissarides (1990) with
a Nash bargaining approach to wage-setting. Given overall labor market
condition , equilibrium is determined by free entry condition, optimal
productivity investment decision, the participation constraint plus the steady
state conditions. Equilibrium can take one of the following forms. The first
type of equilibrium is one in which it is beneficial for both types of workers
to be active in the labor market. In the second type of equilibrium, there is
only the willingness of high ability workers to invest in their productivities
and search for job. Third, for small changes in the economic environment
multiple equilibria can exist. Finally | show that heterogeneity is not the cause
of multiplicity in this model.

The paperturns in the next section to the presentation of the model. This
is followed, in Section 3, by an analysis of the decentralized and multiple
equilibrium. In section 4, | discuss the social planner problem then I focus on
the three different policies that can be implemented by the planner that may
achieve an efficient allocation. Finally, in section 5, | summarize my results
and conclude.

2. The Model

2.1. The basic framework

The model is an extension of the Lockwood (1986), Pissarides (2000)
matching framework . The economy is composed of two risk-neutral
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groups : workers and firms. All firms are identical whose number is
endogenously determined by a standard free entry condition but workers differ
in their abilities. This heterogeneity in ability implies different workers invest
in different productivity levels. Time is continuous and throughout | only
consider steady state . The economy is composed of workers and
employers. All employers are identical whose number is endogenously
determined by a standard free entry condition. There is turnover of workers
where ¢ is the inflow of new entrants and all workers die according to a
Poisson process with parameter ¢p. Thus steady state implies there is a unit
measure of workers in the economy.

There are two types of entrants: those with low-ability (a;) and those with
high-ability (a;). Leti € [, h denote a worker's type where a;, > a; >
0. Assuming fraction n; of entrants are type i, the distribution of ability across
entrants, denoted G (a), is

G@ =0 fora < a
G(@) =mn, fora <a<ay
G@=1 fora = aj

Given their ability a;, each entrant type i first invests in education which
determines his/her productivity level x . Let C(x;a’) denote the cost of
investing to productivity x given initial ability a; . Assume C(.) is strictly
increasing, convex and twice differentiable in x. Also C(a;;a;) =0, C(.) is
decreasing in a (it is less costly for a higher ability to achieve a given
productivity level) and C,, < 0 so that higher ability types face a lower
marginal cost to achieving a higher productivity level x. For ease of
exposition assume the Inada condition C,(a;, a;) = 0.

The model has a standard hold-up structure: given beliefs on market
wages, an individual who is born with ability a first selects a productivity
level x. The cost of obtaining that productivity level depends on ability a.
After investing in her productivity, she then enter the labor market and search
for a job. If she does so and contacts a firm, her wage is then determined by
Nash bargaining. Of course expectations are rational: the negotiated wage is
consistent with her original beliefs. As firms are identical, w = w*(x) will
denote the equilibrium negotiated wage.

After investing in productivity x, a type i entrant decides whether to
search or not with effort e € {0,1}. | define those who choose search e = 1 as
active job seekers, all others are inactive (non-participant). Clearly as
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education is costly, those who choose to be inactive will also choose zero
education. Conversely the Inada condition ensures those who are active
choose a strictly positive education level. In steady state, let 1 — m denote the
proportion of active agents who are high ability (7 will be endogenously
determined and depending on the investment choice of workers).

E; denotes the number of employed workers with ability a;. To fill a
job, an employer must first create a vacancy at flow cost k. If V denotes the
number of vacancies and U = U + U the number of active unemployed job
seekers , then the match flow is described by a matching function
M = M(U,V) which is increasing in both arguments and has constant

returns. Let 6 = g denote market tightness. As active job seekers meet

vacancies at rate % standard arguments imply this job contact rate is

m(8) = M(1,0) and m(.) is an increasing concave function. Similarly @

is the rate at which a firm holding a vacancy contacts an active job seeker.

Random search implies (1 — n)@ is the rate at which a firm contacts an
active job seeker with high ability.

When a firm holding a vacancy and an active job seeker meet, the worker's
productivity x is observed and they bargain over the wage. Wages are
determined by Nash bargaining. Job matches break up at an exogenous rate §
in which case the worker returns to the pool of unemployed workers and, with
free entry, the firm makes no further profit.

2.2. Worker's payoffs and job search strategies

Before describing optimal productivity choice, | first describe the expected
lifetime value of being unemployed with productivity x in a market with
tightness 8, which | denote V;(x,8). Below Nash bargaining will yield a
negotiated wage outcome which | denote w = w” (x, 8). Standard turnover
arguments imply the value of being an active worker with productivity x
satisfies

(r+ d)Vy(x,0) =b+m(0)[Vg(x,0) — Vy(x,6)] (2.1)

where Vi (x, 8) describesthe value of being employed with productivity x and
tightness 8 is given by
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(r+ ¢)Vg(x,0) = wV(x,0) + 5[Vy(x,0) — Vg (x,0)], (2.2)

an active job seeker enjoys flow payoff b and finds employment at rate m(8)
with associated gain Vg(x,0) —Vy(x,0). While employed, the worker
negotiates wage w = w (x, ) as determined below. At rate § the job is
exogenously destroyed and the worker returns to the pool of unemployed
workers. Substituting out V(. ), these equations imply:

(r+ ¢ + &b+ m(®)w(x,0)
r+¢)(r+¢ +m(6) +95)
Clearly, the worker with productivity x will only enter the labor market if

and only if Vi (x, 8) = Vy(x, 0). As education is costly, those who choose not
to enter the labor market, the non-participants, will choose x = 0.

Vy(x,0) = (2.3)

2.3. Productivity investment decision

In this section the equilibrium market outcome is taken as given. Specifically
as each worker is small, he/she takes the market tightness parameter 6 as
given. Also he/she anticipates the equilibrium wage that is negotiated by a
worker of productivity x Below this is denoted w = w¥(x, 8). Thus given
innate ability a;, market tightness 8 and wage function w¥ (x, ), the worker
first chooses the optimal level of productivity x to maximise the expected
value of lifetime utility. To solve this problem, I let V;(x, 8) denote the
expected discounted value of lifetime utility for an unemployed active worker
with productivity x. Optimal productivity of type i worker, denoted x; =
x*(a;, 8 ) conditional on being active is then given by;

x*(a;,0) = argmax{Vy (x,0) = C(x; )] (2.4

The RHS is the sum of value of being active unemployed minus the direct
cost of investment in the productivity. The Inada condition ensures the
necessary condition for optimal x; is given by;

WVy(x;,0) 0C(x;;a;)

2.5
0x 0x (29)
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Of course this condition describes the optimal investment choice for
active workers - those who will choose to enter the labor market and search
for employment. Not all workers, however, will choose to be active. In
equilibrium, there is a critical ability a® where those with ability a; < a® will
choose not to be active. Specifically by staying out of the labor market, each
worker can always generate payoff b/(r + ¢). Thus only workers whose
participation in the labor market exceeds b/(r + ¢) will be active labour
market members.

Definition of a(8):

Vy(x*,8) — C(x*,a) = % (Active; Constraint) (2.6)
where x* = x*(a‘ 0) is the optimal productivity choice of an active
participant with ability a = a¢. Note that a depends on market tightness 8
- below we shall show that a¢ is decreasing in 8; i.e., higher market tightness
leads to more (low ability) workers choosing to become active. Claim 1 now
establishes that a worker of type i is active in the labour market if and only if
ability a; > a®(9).

Claim 1: For any 6:

(i) Individuals with a; = a“(@) are active, and choose x = x*(a;, 8)

(if) Individuals with a; < a®(0) are inactive, choose x = a; at zero cost and
enjoy %.

Proof:

As an active worker of ability a solves the program

gl)e;lx[Vu(x, 0) — C(x;a)l,

the Envelope theorem implies this payoff is strictly increasing in a As worker
a = a‘ is indifferent to participating, then all those with a; > a® strictly
prefer to participate (and invest to x*(a;, 8) while all those with a; < a“(6)
strictly prefer not to participate (and so choose x = a;). Having described the
optimal investment decision of workers, the next step is to compute the value
of being unemployed in a market equilibrium with tightness 6.



32 Money and Economy, Vol. 10, No. 1, Winter 2015

2.4. Steady state turnover

In order to solve the free entry condition for equilibrium market tightness, we
first describe steady state turnover. Suppose type i have ability a; > a®(0)
and so are active labour market participants. Recall that E; was defined as the
number of type i workers who are employed and U; the number who are
(active) unemployed. Steady state implies

(m(0) + $)U; = S8E; + ¢n; (2.7)

where the LHS describes the flow of i type workers out of unemployment,
while the inflow is composed of employed workers who lose their jobs and
those new market entrants who are type i As E; + U; = n; this implies the
number of active type i unemployed worker is

Similarly for the pool of employed workers: Note then that if both

a;, ap > a‘(0), then the fraction of (active) unemployed workers who are
type i is:

U; _

U +U,

ni

As 1 denotes the fraction of active unemployed workers who are low
ability, then m =5, in this case. Conversely a; > a‘(8) > a; implies low
ability types are not active in the labour market. As U; = 0, this implies
7 = 0: all active unemployed workers are high ability. This sorting effect
plays an important part in what follows.

2.5. Wage determination

The paper now determines the equilibrium wage function w" (x, 8). Again
consider type i with ability a; > a®(6) and so are active labor market
participants. Suppose such a worker invests to productivity x and so enjoys
value Vy; (x, 0). Let J(x, 8) denote the firm's value of employing a worker
with productivity x and J,(6) denote the value of a vacancy . Given
B € (0,1) describes the worker's bargaining power, Nash bargaining implies
the negotiated wage satisfies

BUr(x,0) = Jy(0)] = (1 = B)[Vi(x,6) — Vy(x,0)].
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Of course a free entry equilibrium implies J,,(6) = 0 while

x —wV(x,0)

Jr(x,0) = r+8+¢

(2.9)

as the job is closed only in the event that the worker dies or the job is
destroyed . By also substituting out Vy(x,8) —Vy(x,6) using the
above, equilibrium Nash wage agreement is:

Br+¢p+m@)+)x+A-BTr+d+5)b
Bm@)+r+¢+95)

wh (x,8) = (2.10)

The wage is thus a weighted of the worker's productivity x and the worker's
flow value of unemployment b, where the weight depend on 6 and the
worker's bargaining power . A rise in the productivity of the worker makes
the size of the surplus to be shared between a firm and a worker with
productivity x, bigger which causes the rise in the Nash bargaining wage.

2.6. The value of a vacancy

Market tightness determines which types of workers are active in the labor
market as a® = a“(@) . Recall that = denotes the fraction of active
unemployed workers who are type i = [ and that for types a; > a“(6), their
optimal productivity choice is x*(a;,0). In a free entry equilibrium with
random search, the expected value of a vacancy is:

0
() =~k + " [ (v 0, 0),6) + 1

— ) (Jr(x"(ay, 6), 0)]
where k is the flow cost of the vacancy. AsJ, = 0| obtain the free entry
condition:
_m(8)
)

Equation (12) denote the free entry equilibrium condition which is one key
equation of the equilibrium model.

(2.11)

k

[]r (x"(a,,0),0) + (1 — 1) (Jp(x"(an 6), 6)] (2.12)
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2.7. The reduced form free entry condition

The following two claims help us to identify a solution to the free entry
condition (2.12).

Proposition 1: a¢(8) is continuous and strictly decreasing in 6

Proof. The above has established that for any active worker:

r+¢ +8)b+m@w"(x,06)

VU(x:Q) = (‘r‘+¢)(‘r‘+¢+m(9)+5)
with
wh (x, 0) :ﬁ(r+¢ +m(0)+8)x+ 1 -B)r+¢+6)b

pm@)+r+¢+46

Clearly Vy is linearly increasing in x. Some algebra also establishes that
Vy is increasing and continuously differentiable with & Now a€ is defined by

Vy(x*,8) — C(x*,a) = % (Active Constraint) (2.13)
with x* = x*(a¥, 8) given by
Vy(x",0)  9C(x";a)

0x ox

Totally differentiating equation (13) w.r.t 8 and using (14) implies:

(2.14)

dac aVU
a- _ _a6
d9_£<0

dac

as required.
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Figure 1: Critical Ability and Market Tightness

On 0 0

Claim 2: The Nash wage w” (x, 8) is continuous and strictly increasing in 8

Proof: Trivial by differentiating the above solution for w¥ (.) w.r.t & We now
identify a solution to the free entry condition. Substituting out w"(.) in the
equation for Vy;(.) yields

b(r+¢ +6)+m(6)Bx
(r+¢+686+pm®)r+¢) (2.15)
As 1y is linear in x while C(.) is convex, then for a; > a€, the first order
condition for x*(a;, 0):
m(6)p aC(x"; a;)
(r+¢ +6 +pmO)(r+¢) B ox (2.16)

Vy(x,0) =

describes a global maximum. Note further for a; > a® this equation implies

x*(a;, @) is a continuous and strictly increasing function of a; and 8. Also

inserting the expression for w = w¥ (x, 8) into equation (4.8) gives:
r+¢+86)(x—->b)

r+ ¢+ 06+ pm(0) (217)

]F(x' 9) =
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Thus the free entry equation which specifies market tightness is defined by

inserting the wage equation into the Jr and then substitute it out and
rearranging the terms. Thus identifying a market equilibrium reduces to
finding a 6 which solves the equation,

_m(6) 1-p4

k= 0 r+¢+6+pm0) [n(6)x*(a, 6)
+ (1 - (9))x" (ar, 6) (2.18)
— b| (The free entry condition)
where
_ 0 ifa<a‘(P)<a,
m(6) = moif a(8) < ay.

Note that if a(8) > a,, then there are no active labour market participants
and there is no trade.

Claim 3: x*(a, 8) is a continuous and increasing function of 8 and is strictly
increasing in a

Proof. For types a > a® who are active, their optimal investment choice
x*(.) is given by the first order condition:

aVy(x*,8) B aC(x*;a)

d0x dx
Equation(2.16) implies
Wy (x,0) pm(6)

dx  (r+¢+8+pmO))r +¢) (2.19)

vy - . . . . . )
and so a—x” is a continuous, increasing function of 8 . As C(.) is twice

differentiable and strictly convex in x, the implicit function theorem implies

x* is a continuous increasing  function of 6 Also as C,, <0 by
assumption, then x* must strictly increase in ability.

Claim 3 establishes that investment by active workers increases as market
tightness increases, and does so continuously. Furthermore, comparing
workers who are active , higher ability types invest to a strictly
higherproductivity level.
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3. Decentralized Equilibrium

Definition: A market equilibrium is defined as follows:
MEZ1: worker participate in the labor market if and only if a; > a“ where:

b
Vy(x*(a%,0),0) — C(x"(a%,6),a%) = s (3.1)

MEZ2: active participants choose optimal productivity choice x* where:

m(6)p _ac “(a, 6)
(r+¢+68+pm@)r+¢) 0x (x"(a;,0), a;) 3.2)

MES3: free entry condition:

_m(0) 1-8 \

k= ot o+ pmee) FOF @O
+ (1 —n(8))x*(an, 6) — b

ME4: the proportion of active workers who are type i consistent with steady

state turnover; when low-type are active then (6) = n; and when low-type
is inactive t(8) =0

(3.3)

3.1. Existence and characterization

There are three types of possible equilibria. I define

m(0) 1-8 )
0 r+¢+35+pm(6) [7(6)x"(a;, )
+ (1 — n(B))x*(ah, 0) — b]

which describes the expected return to creating a vacancy. ldentifying an
equilibrium requires finding a 8 which solves 2(6) = k. Note that m(0) isa
continuous function of 8 by assumption. The next step is to show that for
a; > a‘, that x*(a;, @) is a continuous and increasing function of 6

Q) =

(3.4)

Claim 4: x*(a;, 8) is a continuous and increasing function of 6 and is strictly
increasing in a;.

Claim 4 establishes that investment by active workers increases as market
tightness increases, and does so continuously. Furthermore, comparing
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workers who are active, higher ability types invest to a strictly higher
productivity level.
Lemmal: As 6 - 0, x*(a;, ) — a;, forall a; > a®, a(0) - b.

6VU(x,9)

Proof. As 6 - 0, equation (2.19) implies =0 . Hence as

00, x*(a,0) - a;, thus by (2.10), V,(x*,6) > ﬁ and (10) implies
a‘(6) - b.

Proposition 2: 3 f s.t6; = f(a;) and is strictly decreasing with 8; with
Bi =0at a; = b.

Proof. Since a“(6;) is a function of single variable and from Proposition 1 it
is strictly decreasing in 8, the Inverse Function Theorem implies there exists
f(a) = [a]"*(a;) and

do

1
f'(a) = (@ @)~ da < 0]

from Lemma 1 the proof is completed.
It is now straightforward, using Lemma 1 and proposition 2, to identify

Market Equilibrium. Lets define 8; and 6, where

a; =a‘(6;)

ap = ac(6p).
Note that at market tightness 8 = 6;, workers with ability a; are indifferent
between being active in the labor market and not participating. As Proposition
1 establishes that a©(0) is a strictly decreasing function of 8, then these

definitions imply 6, < 6,. This then implies three possible scenarios as
depicted in Figure 2:

(i) If & < 6, then no workers are active in the labour market. With no loss of
generality we suppose 2(.) = 0 in this region; i.e.; the expected return to
creating a vacancy is zero.

(ii) If 6 € (6, 6;) then types i = h are active as a; < a®(08) < a;. As this
implies ©(8) = 0, the expected return to a vacancy is:

m(0) 1-p8
0 r+¢+35 +pm(0)

0 = [x*(ay, 6) — b].
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Note that implies 2(.) is continuous in this range . Its slope is
ambiguous, however, as x*(ay, .) is an increasing function.

(iii) if @ > 6;, then all types are active as a(6) < a;. As this implies
m(0) = n,, the expected return to a vacancy is:

m(6) 1-8 *
6 r+¢d+6+pm(6) [T]lx (a;,0)
+npx"(an, 0) — b].

Of course 2(0)is not continuous in O at 6,,6,. Clearly £2(.) increases by a
discrete amount at 8, as 2 = 0 for 8 < 8. At §;, however, it is easy to see
that 2(.) decreases by a discrete amount. The discontinuity is caused by low
types switching to being active and, by Claim 4, their productivity x*(a;,.) <
x*(ay,.). To be more precise lets have a look at the each regions in details. A
critical step is to note that the nature of equilibrium depends on the continuity
of the right hand side of (22), i.e. 2(0, a;). Clearly as 7(8) is not continuous
at a® = a; for i = [, h then 2(.) is not continuous at that points.

0(0) =

Claim5: 3 6; s.t. L types drop out if 6 < 6,.
Claim 6: 3 6;, s.t. htypes drop out if 6 < 6.
Claim 7: Given the above claims there exist three types of equilibrium:

Region 1: The first is an equilibrium in which it is not beneficial for low/high
ability worker to invest in their productivity since 8 < 6, i.e. a;,a, < a,
which implies 8 = 0 is equilibrium and clearly everyone are inactive in this
case. This is “autarchic equilibria” where workers do not participate to the
labor market and as a result, firms do not post vacancies. The main concern
of this paper is to focus on “non-autarchic” equilibria.

Region 2: The second is the region that 8, < 6 < 6;, which shows that only
high-ability type are active as a; < a® < a,, and accordingly, ©(8) = 0; the
proportion of active low ability workers is zero. Lets show the equilibrium
equations for this case are as follows:

m©) _ 9C(x" (@n, 0 an) 5
(r+¢+68+pm@)r+¢) dx '
b
Vy(x*(a;,0),0) —C(x*(a;,0);a;) < —— (3.6)

r+¢



40 Money and Economy, Vol. 10, No. 1, Winter 2015

b
Vy(x*(ap, 6),0) — C(x"(an, 0); ap) > — (3.7)
I = m(0) 1-p8
0 r+¢+6+pm6)

(x*(ap,0) —b) (3.8)

from the participation constraint for the above region it is clear that it is not
beneficial for low ability type to invest to her/his productivity. One can show
that the LHS of (26) is increasing in market tightness. The low ability type
takes life as leisure and accordingly they will not participate in the
labor market.

Region 3: The third is where 8; < 6 which implies a;, a;, > a®. This region
illustrates a labor market that both types are active and participate in the labor
market as critical ability is lower even from the ability of low ability worker. |
term such a steady state equilibriuma “Joint Type Equilibrium”. This requires:

m(0)p _0C(x"(a, 0);a1) (3.9)
(r+¢+6+pm0)r+¢) 0x '
b
Vy(x*(a;,0) — C(x*(a;, 0); a;) > To (3.10)
_ m(8) 1-p \
= T gt o+ pme M @O+ (3.11)

—np)x"(ap, 6) — b]

N(.) and k are illustrated on the vertical axis and market tightness is shown
on the horizontal axis in Figure 2. The place that the critical ability meets the
ability of high type corresponds to the market tightness in the region 2 and
accordingly , 2(.) = 2(6,a;) . The place that the critical ability meets
the ability of low type corresponds to market tightness in the region 3 with
N() =0(6,ay). Of course if the critical ability is really high even higher
than the ability of high type then no one participate and region 1 represent that
on the Figure 2.
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Figure 2: The Equilibrium Value of Market Tightness

Q©,a) 4
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to being
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>
>

Of course, as set above, at the point where 6 = 6, subject to a® = a;, the
gap between the two graphs illustrates those workers that are indifferent being
active or inactive.

In order that this type of Equilibrium occurs, it must be worthwhile for
just high-ability active unemployed to participate in the labor market;

Vy(x*(a;,0),0) — C(x*(a;,0);a;) < % must hold. Similarly, Joint Type
equilibrium requires Vy (x*(a;,8) — C(x*(a;, 0); a;) > %. Mixed Strategy

arises because at 8 = 6, there exist some workers with a® = a; who are
indifferent being active or inactive.

3.2. Multiple equilibria

Multiple equilibria, can arise if the £ function is increasing at 8. Lets look at
the active constraint equation at 6 = 9,

b (r+¢+38)b+m@)w(x)
16 I N ro+m@) +0)

Substituting w(x) and rearranging, we have
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< m(0)B(x"(a, 0) — b)
r+d)(m@)+r+6+9¢)

m(6p)B(x"—b)
(r+)(Bm(Op)+r+5+¢)’
finding x* from the optimal productivity constraint and substituting it in the
above equation we have,

where C = inserting C into the above equation and also

m(6y) — ma’(eh) CyuxC pm(Op) +1r+ 5+ ¢

< (3.12)
0,m’'(6y) (Cy)? r+8+¢
0 5
Em@),0 SMcc ﬁmé gr)j:;i ¢)+ ¢ (3.13)

where &,,(9)0 is the elasticity of matching with respect to the stock
of vacancies and &y ¢ is the elasticity of marginal cost function with
respect to the cost function. Clearly to construct an example lets assume
C(x;a;) = xai’?, then

l—ay—-1m@p)+r+5+¢ -1
a y r+6+¢ -

(3.14)

multiple equilibria i.e. havmg ) > 0, requires the following: If the

elasticity of arrival rate of vacancy to the worker i.e. a is close to one; the
marginal cost of investing in productivity is more elastic with respect to
productivity investment i.e. y and also worker's bargaining power goes to
zero, i.e. § = 0 so that workers appropriate nothing, nearly zero, of the
surplus. It is important to understand, however, that multiple equilibrium do
not occur for all possible parameter configurations.

3.3. Is heterogeneity the cause of multiplicity?

By comparing the equilibrium part in two types case and the first part of the
paper, the immediate question is raised as to whether heterogeneity is the
cause of multiplicity? To answer this question, suppose workers are
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homogenous, in order that multiple equilibria occurs, it must be check that
N(.) isincreasing at 6. That is:

6m'(6) —m(0) (x"(an,6) —b)(1 =)  m(6)
02 pm@) +r+d6+¢ 0

Br+6+¢) m'(0) 1-p8

r+¢ BmO) +1r+ 8+ ¢)3 Cyy >0

where C,, is the second derivative of productivity cost function w.r.t
productivity. As the expression for optimal productivity choice is:

aC(x") _ pm(6)

= 3.15
dx r+¢o)(Bm@)+r+6+¢) (3.15)
Inserting the above expression for C, (x*(e; a)), gives
—om'® +_
m(6) — Om x*—b (BmO) + 7+ 6 + ¢)Cyy <1 (3.16)

7] m'@)(r+ 6+ ¢) Cy

By looking at above equation one can claim that if optimal productivity choice
is close to unemployment benefit b then g—g > 0. Note that x* close to b

contradict the active search constraint, so heterogeneity is not the cause of
multiplicity.

4. Social Planner's Problem

Following Hosios (1990), | solve the social planner problem which determines
the efficient allocation on the above economy. | assume the planner's discount
rate equals to zero. By allowing this assumption | simplify the analysis to
compare steady-state solutions rather than having to determine the discounted
value of the change in some variable along the convergent path from one
solution to another. The Planner chooses {E;, U{,V, x;} to maximise steady
state aggregate net of output minus productivity investment and search cost in
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the economy, where E; is the number of type i employed worker, U is the
number of type i active unemployed workers, V is the number of total
vacancies in the economy and x; refers to the flow output produced by
low/high ability worker.For simplicity the planner problem is:

max P = (Eyx; + [n; — Ei]b)
E;x;,UAV i=Lh

4.2)

— Zi_lh (p[Uf + E;])C(xi; a)) — kV.

Welfare is the sum of output produce by active low/high ability job seekers

net of unemployment benefit to the inactive unemployed workers, minus the

sum of investment productivity costs for both types and the total cost of

posting vacancies in the economy. The planner should maximizes P subject
to the steady sate turnover:

ULA(d) + m(Q)) = 6Ei + d)(UiA + Ei) fOT i = l,h (42)

v . . . . . .
where 6 = AR Since m(0) is the arrival rate of vacancies and ¢ is arrival
l h

rate of new entrants, the flow of low/high ability job seekers out of
unemployment is (m(8) + ¢)U . The corresponding flow into active
unemployment is SE; + ¢(U{ + E;) where E; is the number of low/high
ability employed worker in the labor market. Lets define a control A; = M
where 0 < 4; < 1. A; defines the proportion of type i who are active. Clea;ly
if both types choose A; = 1, then the number of unemployed workers is same
as number of active workers in this economy. Consequently the proportion of
active workers who are low/high ability type is equal to the number of workers
of low/high type . Also if 4; =0 then no one participate in the labor
market ,i.e. E; = —U#* = 0. Using the expression for 7; where

E,+Uf
M B+ 1,

Uf + E, Ut + Ey,
—+ £ -
YWE + 1, h U, + Ey,

T =
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which denotes the proportion active agents who are low ability in the
economy , if A; =0 then m; =0 and for the case that A; =1 then
m; =1; . Given 4; and the steady state turnover constraint (37) then the
planner's problem equation (36) reduces to:!

ik P = _Amm®)
x;,1i,0 i:l,hd) + 1) + m(9) !
\ Z Amam(®) |, (4.3)
i=Lh i ¢+ 6+m(6)
(¢ +6)

) T 918 Ly, 0 Zi:l,hqb[”"ﬂic(xi‘ )],

This is the standard optimization problem solved by the Lagrangian
method. The necessary conditions for optimality are described in Appendix 2.

In the standard matching model, the decentralized allocation is inefficient
unless the so-called Hosios Condition holds.? To highlight the novel
inefficiency, a series of possible optimal productivity investment, labor
market participation and vacancy creation decision externalities are explained
in the next section. Later | assume the planner has three tools to alter the
market outcome.

4.1. Efficiency

4.1.1. Socially efficient labor market tightness

Using the first order conditions presented in the previous part, | solve the
efficient labor market tightness 6.

Proposition 3: The socially efficient labor market tightness is given by:

k = m'(0) el x
m(0) + ¢ + 6 —m'(6)0) Ay + A (4.4)
AN X, — b]
Ay + Ay "

1. The detailed solution of Planner problem is in the Appendix.

2. This Condition states that without a capital choice, the equilibrium is optimal if and only if
the worker's bargaining share is equal to the elasticity of the matching function with respect
to the number of vacancies.
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The Hosios rule sets the worker share of the net surplus equal to the elasticity
of the matching function with respect to unemployment. It can be written

m'(6)6
1-p= ©) .
m(0)
Previously the paper showed that the labor market tightness in the
decentralized case without policy is given by:

B m(6)(1 - p) .
T 0(r+ ¢ + 6+ pm(6)) LOCTD
+ (1 - n(@))x*(ah, 0) — b]

(4.5)

(4.6)

If the Hosios condition holds then, given that participation is efficient then the
decentralized free entry condition will be equal to the planner solution (see
Appendix 2).

Consider those individuals that are indifferent to participate in labor
market, from the participation constraint lets substitute x; — b into above
market and planner free entry conditions then:

(&) .
k= m(en)q—m [tC(x;;a;) + (1 —) C(xp; ap)] Planner solution,
_a-p¢ . _ . .
k = ——=[nC(x; a;) + (1 — w)C(xy; ap)|Market solution.

po

Equating the corresponding social planner and market productivity's

investment decision gives mm((z))e =1— [ . Observe that if the worker is

indifferent to participate in the labor market then Hosios Condition will be
satisfied . This result extends Hosios'(1990) results, which showed that
without a capital choice, the equilibrium is optimal if and only if the
worker's bargaining share is equal to the elasticity of the matching
function, however, with endogenous capital investment, this bargaining share
leads to hold up problems, as shown previously. At the root of excessive of
posting vacancies result is the fact that firms create a negative externality
when they enter, since they make it harder for the other firms to find
workers . Simultaneously , they create positive externality on workers
irrespective of their abilities because they increase the probability that workers
find employment . Basically increase entry of low ability workers’
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participation imposes a diseconomy on existing participants and external
economy on firms. Hence, firms create more vacancies, leading to further
vacancy creation and so on. The balance of these forces is ambiguous in
general but depends on the relative share of surplus going to workers and firms
and the optimal productivity investment of the workers according to their
ability and cost of investment.

4.1.2. Socially efficient productivity investment

Using the first order conditions of the planner problem, | can solve the socially
efficient productivity levels x;.

Proposition 4: The socially efficient productivity investment x; is given by:
ac m(0)
ox;  ¢(¢p + 68 +m(8)) (4.7)

Proof. Solving the necessary condition for optimality complete the proof.

I have shown that the solutions for the decentralised case is given by:

m(6)p
(r+¢+06+pm®)r +¢) (4.8)

Observe! that (42) represents the marginal cost of productivity investment
when the planner choose x optimally. Whereas (43) represents marginal cost
of productivity investment when the individual chooses her/his productivity
optimally. The difference between these solution is in parameter g which is
the worker bargaining power. Investment in productivity reveals the hold up
problem. Hold up arise because workers must invest in productivity before
meeting a firm, and firms may reap some of the benefits from larger
investments . Therefore, the corresponding social and private marginal
investment solutions are equal if and only if worker has got full bargaining
power. When individuals make ex ante investments before matching with
firms disregard their ability and also wages are determined by ex post
bargaining, the equilibrium is inefficient.> Wages increase with productivity
investment, creating hold up problem for unemployed active job seekers'
investment, also all the bargaining power is controlled by the workers leading

oc . B
a(xi 0),a;) =

1. As agents optimal expenditure decisions ignore the share to be obtained by their trading
partners, agents's search and recruitment expenditures are inefficient, Mortensen (1982a).
2. This result is related to Acemoglu and Shimer (1999b) findings.
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to very high wage level and excessive entry of workers. Clearly with ex ante
investments , no bargaining solution achieves efficiency . It is often
emphasized that human capital externalities raise output at the aggregate
level, here it is clear that the social solution exceed the market solution unless
the worker's bargaining power is equal to one.

4.1.3 Socially efficient participation level

Using the first order conditions presented in Appendix 1, | can solve the
socially efficient participation level A;.

Proposition 5: From the social point of view, an individual with productivity

x; will participate in the labor market only if x; > b + WC(%) +
kO(¢p+6)
m(o)

The standard search model features a fixed size of the labor force [see, for
instance , Pissarides (2000)] while here | endogeny the labor force
participation. With fixed participation, Hosios (1990) showed that the wage
rule decentralizes the efficient labor market allocation if and only if the
bargaining power of the worker equals the elasticity of the number of
aggregate matches with respect to the number of individuals searching for the
jobs. While the supplies of labor have been endogenous, we are able to
determine whether their incentives for entry are efficient. In this case, we can
determine the parameter A; which shows the proportion of high/low ability
workers who are active that is those who participate in the labor
market . Diamond (1982b) argue that the presence of an additional
worker(firm) makes the entry easier(harder) for vacancies to find workers but
harder(easier) for workers to find jobs. Observe that labor heterogeneity and
cost of investing on productivity make the additional source of inefficiency
from those identified by the matching literature. As | showed before the
participation decision of market solution is given by:

$(p+5+pm(0)) * ‘e
Ifx; >b+ @) C(x;") then participate.
In simple words , given the efficient optimal productivity

investment, efficient labor market participation requires no cost of posting
vacancy which can be concluded from equating the numerator of the last part

planner participation that is k6(9+2)

(o) to zero.
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In the traditional search and matching models we have two traditional
externalities. When firms enter the market, they make it harder for other firms
to find workers, so a negative externality happens (congestion externality), but
since they increase the probability that workers find employment a positive
externality on workers happens (thick market externality)[see Pissarides
(2000)] . These two externalities cancel each other under the Hosios
condition . Notice that in my model | find additional externality called
“composition externality”. It is created by the different types of workers
searching for a job with different productivity investment. Therefore, labor
market is overcrowded with low productivity workers who search for a job
and reduce the probability that high productivity workers match. Clearly these
externalities makes the decentralized solution inefficient.

4.2. Policy implications

The next step is to examine whether policy can improve on the decentralized
allocation. In this case the government can uses different policy instruments. |
study three policy instruments that may allow us to achieve the First Best in
the economy. | assume that the government apply the principle of targeting!
and implement the following policies: training subsidy s for those who invest
on their education, labor market participation tax t and finally a job creation
subsidy z. It is also of interest to know more generally how, these policies
interact with worker bargaining power to affect efficiency.

4.2.1. Optimal training subsidy policy

This paper first introduces the optimal training subsidy and show that how it
interact with worker bargaining power to affect efficiency. Let us introduce e;
which is the difference between the inherent ability a; and the ex-post
productivity x; of the worker, i.e. x; = a; + e;. The productivity investment
cost C(x;; a;) Features the same as

C(a; +e;a;) = Cle;ay)

So, we can simply define

1. The generalization of the principle of targeting is in line with Dixit, Grossman and Helpman
(1996). In their common agency model, more efficient instruments are chosen because the
government cares about social welfare.
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Clxia;) = Cla; + e a;) = Cle; ay).

Introducing the optimal training subsidy per unit of investment s applied
by the government leads to:

pm(0)
(¢ + 6 + pm(9))

Proposition 6: The optimal training subsidy that targets the efficient
productivity investment decision level is given by:

o= 1_ﬁ(¢+8+m(9))
(¢ +6 +pm(6))

Proof. Substituting (4.7) into (4.9) and rearranging the terms, | find the optimal
policy in proposition (5).

COROLLARY. The optimal education subsidy rate is given:
If $ = 1thens* = 0and

_ (1-B)(¢+95)
T p+6+pm(0) > 0.

aC
[1- S]a—ei(ei: a;) = (4.9)

(4.10)

If § < 1thens*

Assuming # = 1 then the optimal education subsidy will be equal to zero and
it eliminates the investment decision externality. For the case that worker has
some bargaining power but not the full, then optimal training policy is
positive . It turns out that a higher worker's bargaining power leads to
implement a lower training subsidy in order to restore investment decision
efficiency. One way of achieving productivity investment decision efficiency
is to raise worker bargaining power so that worker appropriate all of the
surplus. This formalizes the notation that efficiency requires a solution to the
holdup problem. Since firms do not share in the cost of ex-ante productivity
investments, this leads to underinvestment.

4.2.2. Participation tax policy

I now turn to a formal analysis of the effects of participation fee(tax) entry
policy. The reason of introducing this policy is to deter the individuals with
low ability to participate in the labor market. Let ¢ be the lump-sum fee entry
regardless of skill, so an active unemployed worker value function with this
policy is given by:
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(r+IWy(x,0) =b —t +m(0)[Ve(x,6) — Vy(x,0)] (4.11)

and when employed,

(T + ¢)VE(-X' 9) = W(x! 9) + 5[VU(x! 9) - VE(X, 9)] (412)

It is simple to show that imposing the participation fee policy the wage
will be

X +8+m@)B) + (b -1+ +0)
wh= r+ ¢ +6 + Bm(9)) (4.13)

and accordingly, the value of being active unemployed worker substituting
(4.13) into (4.11) gives:

b-t)(r+¢+6)+m(6)Bx
(r+¢+06+pm@)r+¢) (4.14)

Proposition 7: Using the optimal productivity investment policy s*, the
optimal labor market tax participation is given by the following condition:

VU (x, 9) =

t* =Pk +——[(p+8) (B —1)

¢ + 5 (4.15)
+s(¢p + 68+ pm(6))C(x; a)]

Proof. Using the decentralized participation constraint and substitution gives,

t(r+ ¢ +6) N (r+¢+86+pm0)r+¢)(1—s")

m(6)B m(6)p

given the optimal training subsidy policy solution, comparing with the social
planner solution, i.e.

kB(¢ + ) 4 ¢(p+6+m(6)
m(0) m(0)
rearranging the terms, | find the solution in proposition (5).

Ifg=1=s"=0 =t" = k0, the first thing to note is that if 8 = 1
(i.e. worker bargaining power is full) s* = 0 as claimed, so that the optimal

>b+

(4.16)

>b+ C(x; ap),
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labor market participation fee will be equal to k8. It is also apparent that if 8
is less than one, the optimal fee policy will be Sk6. The term k6 is commonly
interpreted as the value of saved hiring costs due to the existence of an
additional matched worker, and for the case that £ is less than one we can see
the optimal fee entry is k6 which often interpreted as the capitalised value
built into negotiated wage , shared according the worker's bargaining
power. One might conjecture from this that introducing a lump-sum tax entry
will be ineffective while it would discourage workers to participate in labor
market. It is interesting to know how this type of taxation interact with worker
bargaining power in equilibrium to affect efficiency. It turns out that these two
policies are closely related.!

4.2.3. Job creation subsidy policy

Now suppose that some of the fee entry is redistributed as lump-sum payments
to firms to subsidize the cost of posting a vacancy. Let this subsidy be z . The
value of a vacant job is:,

_ m(6) .
rly(0) =—k+2z+ T[T[UF(xl @-m+Qa
— ) (Jp(x,(6)) — Jy (0)]

Proposition 8: Using the optimal policies s* and t*, the optimal job creation
subsidy z* is given by:,

(Mm@ +¢+6-m'(6)60) 6(r+¢+3+pm®))
(4.17)
x [llmf-ll-zlhnh( L ) Aln);}'ﬁi;nh( h— b)] Bkm(@)l -
Evo+pm©)}

Of course this is the solution of the case that f is strictly between 0 and
1. Clearly, z* is positive as long as the multiplication of the two brackets on

. . . . Bkm(8)(1-p)
the right hand side of equation (52) is greater than B () 1913

1. Bovenberg and Jacobs (2005) consider optimal tax policy where the government taxes labor
income but, as workers also underinvest in education, government offers education subsidies.
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Finally, when worker has full bargaining power the optimal job creation
subsidy is equal to the social planner's cost of creating a vacancy. That is,

m’'(0) ) [ Ay AN ]
z¥ = x;—b)+————(x;,— b)|.
(m(B) +¢d+6-m'(0)0)L4n + A, (x ) A+ Ay Cxn )

One might conjecture how introducing participation fee t, job creation
subsidy z and training subsidy s in equilibrium interact with worker
bargaining power to affect efficiency. It turns out that these optimal policies
are closely related. Applying the principle of targeting shows when workers
achieve all the surplus the optimal training subsidy is equal to zero and the
optimal participation tax will be hence k6 . Therefore the optimal job creation
subsidy is positive. If the Hosios condition holds, then given that participation
is efficient then the decentralized, free entry condition will be equal to the
planner solution.

5. Conclusions

Workers and firms face considerable problem contacting each other and of
course these difficulties have consequences on the equilibrium characteristics
of the labor market. This paper studies an equilibrium search model that
highlights the role of inherent ability and productivity investment in the labor
market . The argument is related to the endogenous participation and
investment decision of heterogeneous workers who have an inherent ability
level. When productivity investment is costly and workers are heterogeneous
in ability one can think only the ablest choose to acquire productivity
(education). While here | show the important role of critical ability and cost
of investing on productivity which makes the result different.

Clearly the active constraint plays an important role in the analysis and
makes it possible to examine the interaction between critical ability and
market tightness and also the choice of optimal productivity investment. |
show here those with ability above critical level will participate in the labor
market. The choice of participation involves an opportunity costs in terms
of forgone utility of leisure and direct cost of productivity investment .
I prove that the critical ability decreases in market tightness while optimal
productivity investment increases in market tightness and ability of
the worker.
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Embedding the wage bargaining with free entry condition, optimal
productivity investment and participation decision, | describe equilibrium
characteristics. | show the existence of equilibrium and then extend the model
for two types of workers since it gives a better description of the equilibrium
and probability of existing multiple equilibrium. Equilibrium can take one of
the following forms. One in which it is beneficial for both types of workers to
be active in the labor market, | call it the “Joint Type Equilibrium”, second
one is the one that only there is willingness of high ability workers to invest
in their productivity and finally the last one is the one where there is no benefit
for either types to invest in their productivity and consequently there is no
participation of workers in the labor market and no posting of vacancies from
the firm side.

The paper shows that the market solution is not efficient, since workers
and firms do not internalize the cost of posting a vacancy of the
firms, participation decision and productivity investment of the workers. The
market solution implies that the productivity investment of the worker is lower
than the planner's solution which reveals the holdup problem. It arises because
worker must invest in productivity before meeting a firm and firm reaps some
of the benefits from the worker's investment. The decentralized solution
implies that workers with low productivity will participate in the labor
market, therefore job creation and labor market tightness will not be equal to
social planner case. Therefore, the number of workers with low productivity
in the economy is high and the job creation is low.

Since the market solution is not efficient, optimal policies are
required. Assuming the government observes the worker's eduction, | consider
participation labor market tax policy where the government taxes participant
workers, as workers underinvest in education, it in addition offers education
subsidies. | show that training subsidy for those who decide to participate in
the labor market increases the incentive to invest on productivity. On the other
hand, training subsidy for those who are low ability type will increase
incentive to be active. The introduction of a participation tax will have a
perverse effects; it deters workers incentive to enter to the labor market since
itis a kind of tax(fee) required to be paid as soon as he/she enters labor market.

This effect is more obvious for workers with low ability, it reduces the
incentive for them to participate in the labor market. Of course the income
flow of inactive unemployed workers(unemployment benefit) is an important
determinant of the participation and investment decision. Not surprisingly
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taxes on labor market participation and training subsidy distort human capital
investment and participation decision at different ability levels. But these
distortions are potentially high for those individuals at the participation
margin, whose abilities are close to threshold (critical) level, i.e. who are
indifferent to participate in the labour market. The other additional insight
from the paper is that the planner, using principle of targeting internalizes the
externality by means of the efficient instrument, i.e. the one that aims directly
at the source.

From the arguments of proceeding paper it is clear for the two types case
of workers that the degree of inefficiency of equilibrium turns on the degree
of worker bargaining power, £ . | remark throughout the paper that one way
of achieving efficiency is to raise worker bargaining power so that workers
appropriate all of the surplus.
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Appendices

Appendix 1: Social Planner Problem

Lets assume r = 0, Planner maximises steady state flow payoffs. People die
atrate ¢ = ¢ is entry rate.

Lets define A; the proportion of type i € [,h who are active; i.e.,
A .
—Ui,:EL- Clearly if both types choose 1; = 1 then the number of unemployed

workers is the same as the number of active unemployed workers in this
economy. Consequently the proportion of active workers who are low/high
type is equal to the number of workers of low/high type. Also if A; = 0 then
;= 0.1

The objective function of the social planner is:
max
MNALAn XX ULURYV

=0 —UDx;+Ub + (np — Up)xp, + Upb 1)
— @A C(xp; ar) + npApC(xp; ap)] — kV

subject to three steady state turnovers by the following equations:

(m(6) + p)U{ = 6E; + ¢, 2
o(U; — UH) = ¢pm;(1 - 1) (3)
U;+E; =n; (4)

and also the market tightness condition:

bV
S Up+ U (®)

A
EL+UI_
E;i+U;

Uﬁ+Eh:|.

ni

1. T; =
l Ufl+El

Ej+U;

m h Up+Ep
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The first steady state condition; (2) is that the flow of low/high ability
active unemployed worker out of unemployment equals the flow of low/high
ability unemployed worker back into active unemployment. Since m(6) is the
arrival rate of vacancies and ¢ is arrival rate of new entrants, the flow of
high/low ability unemployed active workers out of unemployment is
(m(0) + )U# . The corresponding flow into active unemployment is
S0E; + ¢n;A;. The second steady state condition is that the flow of inactive
workers out of unemployment equals the flow of inactive workers into
unemployment. There are n high/low ability workers, of whom 1 — 4 are
inactive. So the flow into inactive low/high ability unemployment would be
¢n;(1 — A;). Moreover total number of workers having high/low ability is
which is sum of low/high employed and unemployed workers in third steady
sate condition. Substituting (3) and (4) into (2) gives,

UI.A(¢ + m(@)) = 6Ei + ¢(UiA + Ei) fOT i= l,h (6)

which implies that

i ST (7
m(6)
Lets define
Lo Bt U :
l Ul ®
Substituting (7) into (8) and rearranging in terms of E; gives,
m(6)
E,=An———
A G S+ (o) ®)
Substituting (9) into (1) the planner problem reduces to
lﬂllm(e) Ahnhm(a)
maxP = X + Xn
x;, 44,0 ¢+ 6+m(0) ¢+ 6+m(0)
+ _ Alnlm(g) (10)
=515+ m(o)
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Mh — bro+m@|’” m(’llm) + (An7n)
— o[mAC(x; ap)] — pnpAnC(xp; ap)]

I can rewrite (11) function as:

max P — _Amim®)
xi,li,e i=]’h¢ + 6 + m(@) ¢
An.m(0 11
- [m __Amm® ], ()
i=Lh ¢+ 5+ m(6)

0(¢p + 6) .
) 78 75 Dy, ) = D Bl ACCrs00)

Appendix 2: Optimal Policies

Using the Lagrangian Method I can solve this standard optimization problem
as: This problem satisfies the following first order conditions:

P aC m(0)

ox om pprs+m@) (1)
o, d@+E+m®) Cona - kO($ + 6)

ox m(6) v m(6) @)

=0
aIP) —k m,(e) /11771
30 @m@) + ¢+ —m'©0) m + Ay .
Apnn _
A+ Apnp = b] =0

Rearranging (12)

¢ = (m(6) + PIUL — 8(n;A; — Uf) (4)

0
nidi = (% + 1> uft (5)
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Consider those individuals that are indifferent to participate in labor
market, from the participation constraint lets substitute x; — b into above
market and planner free entry conditions then:

(00
k=@ —m@s v (6)
+ (1 — m)C(xy; ap)] Planner solution
1 —
k= ([),—Qﬁ)d) [C (x5 a;) (7

+ (1 — m)C(xp; ap)Market solution
when the worker is indifferent to participate equality holds then
m'@¢ _(1-p)¢
m(6) —m'(6)6 Bo
then

m’'(0) _1-p
m(@)—m'(9)8  po

dividing both sides by m(6)

!

_m_
m@  1-8
1— m'o ‘ﬁm(e)e
m(0) m’(0)
Rearranging the terms proves that Hosios Condition, i.e.; 1 —f = —mr;((?)e

satisfies.
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Abstract

Financial statements of nineteen mature banks have been patronized to examine the
impact of macroeconomic indicators and bank-specific determinants on the NPLs
ratio through Quantile and Panel Data regression approaches. The impact of
macroeconomic indicators on credit risk is statistically estimated for banking network
via two directions. First, different quantiles are econometrically calculated, assessed
and compared during 2007-12. Second, the Panel Data estimation is utilized in the
same way to verify the outcomes of quanitle regression and to check the robustness.
Results indicate that the impact of real money supply on the banks’ NPLs in 25%,
50%, and 75% of data is positive and significant in line with empirical evidence. The
coefficients of the other variables (including the ratio of individual banks’ performing
loans fo total deposits, individual banks’ performing loans to total loans ratio, as well
as GDP would be positively significant as well. The real interest rate has negatively-
significantly driven NPLs. The banks’ NPLs are generally exacerbated by the impact
of higher real money supply over the long run, real interest rate in the money market
and upper return in the assets market mainly because of the negative-inflationary
transmission effect.
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1. Introduction

Banking network in Iran has been evidently hampered by the persistent-
procyclical monetary policy, lending rate ceiling, and negative real interest
rate which consequently raise NPLs. While the central bank has occasionally
proceeded to take more disciplinary measures over monetary policy via
issuing debt securities and targeting on aggregate money, the money market
has repeatedly-financially been repressed by the negative real interest rate.
Although the banking network of Iran should have been enriched since 2001
given the reinforcement to purchase the public debt securities in line with the
negative real interest rates, banks’ liquidity requirement declined under the
regulatory benchmark along with mitigation in the real assets return. In this
context, the banks’ lending capacity has consequently dropped as well. The
key question is “Does an expansionary monetary policy lead to an increase in
the banks’ NPLs as a macroeconomic credit risk measure?”

As the core business of any commercial bank, its principal activity is based
on accepting deposits for the purpose of lending or investment. The role of
banking industry is multipurpose: Banks utilize the depositors’ funds in an
efficient manner, share risk, play a significant role in growth of economy and
are always critical to the whole financial system and remain at the center of
financial crisis (Franklin and Elena, 2008). Financial institutions are
responsible to operate the whole economy because they play an important role
to transform deposits into productive investments (Podder and Mamun, 2004).

The Central Bank of Iran started banking network restructuring at the
institutional, market and instrumental! levels through privatization of the
state-owned banks, partial liberalization of the inter-bank market as well as
implementation of the more prudent supervisory regulations. In this context,
several regulatory steps have been gradually taken via introducing some new
measures for capital and provision requirements, large exposures, connected
lending, off- balance sheet articles as well as liquidity requirements.
Iran banking sector has continuously moved toward a more
competitive environment since 2001 when State-owned banks were
considered malfunctioning mainly because of the rationing facilities, lending
ceiling and deposit interest rates as well as mandatory subsidized facilities.
The monetary policy situation deteriorated again to the previous disordered

1. In 2001-02, the Central Bank of Iran issued bonds at the national and international level to
improve the efficiency of monetary policy for the first time after revolution.


http://en.wikipedia.org/wiki/Privatization_in_Iran#Banking_and_insurance
http://en.wikipedia.org/wiki/Privatization_in_Iran#Banking_and_insurance
http://en.wikipedia.org/wiki/Privatization_in_Iran#Banking_and_insurance
http://en.wikipedia.org/wiki/Iranian_Government
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status via fiscal dominance, re-rationing credits as well as financial repression
over the past eight years.

In this paper, it is proposed to study the impact of macroeconomic
indicators on the NPLs and credit risk via two different approaches including
Pooled and Quantile regressions in order to examine the outcomes. It will help
to analyze the cross-sectional differences among banks balance sheets’
response to the macroeconomic indicators’ changes.

The paper applies unbalanced panel data approach including Quantile
regression and Pooled data Regression methods to analyze the impact of
macroeconomic indicators on the NPLs as a macroeconomic credit risk
measure in the banking network of Iran. The rest of the paper is structured as
follows: Section Two discusses the literature review on NPLs and banks’
credit risk based on the Basel accord; Section Three briefly describes Iranian
empirical facts as well as the impact of macroeconomic variables on the NPLs,
and Section Four illuminates the econometrics methodology, model
specification and data set; Section Five underscores the empirical results and
analyses of the estimations, and the last section reflects concluding remarks.

2. Literature Review

Banks’ credit risk measured by the NPLs ratio in the macroeconomic level is
mainly-experimentally influenced by the output growth, monetary policy
direction, and sound-financial transactions between lenders and borrowers as
well as assets market cycles. Credit risk is the probability of borrowers’
default which highlights the banks’ exposure vulnerabilities against market,
contagion and business cycles fluctuations. According to Caouette et al.
(2000); probability of default is theoretically defined based on the overdue of
loans at their maturities. Keeton and Morris (1987) observe that energy and
agriculture sectors have been evidently more influenced by the
macroeconomic recession during 1979-85 which causes higher NPLs in 2400
US commercial banks. They also realize that the macroeconomic indicators
could obviously illustrate the loan/loss distortions in different episodes by a
linear regression methodology. In this context, Sinkey and Greenwalt (1991)
find a positive relationship between NPLs as the key soundness indicator and
interest rate, additional lending and economic slump.

Huang, J.-Z., and M. Huang (2003) find an adverse relationship between
credit risk premiums and default rates. Huang (2004) discovers that banks’
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bond premiums are experimentally influenced by the default rates as well.
Virolainen (2004) specifies a credit risk dynamics model for Finland (Top-
down stress test) by using macroeconomic variables such as economic growth,
inter-bank interest rate and the corporate indebtedness level in order to
enlighten the banks' credit risk exposure in different periods.

The ratio of nonperforming loans to the total assets of the banks is
considered to be the main cause of financial instability or crisis both in
developing and developed countries such as, Sub-Saharan African countries
and East Asia. Similarly, the recent crisis in the US is created by virtue of
default in subprime loans or mortgages which means to confirm that lower
level of the NPLs suggests a better and sound financial system while higher
level of NPLs is a trouble for banks management and regulators (Sorge, 2004).
Time lapse of NPLs is not considered to be precise because it varies among
different kinds of financial institutions and depends on the nature of loans. A
loan is measured as performing if paid for principal and interest as per the
terms decided at the time of loan funding. However, the NPLs are categorized
into three main classifications: Overdue loans which are not reimbursed by
borrowers to the banks from a maturity of more than two months and less than
six months, Deferred loans which are not paid off for more than six months
and less than eighteen months, and Loans not paid back by lenders above
eighteen months which are considered to be doubtful loans.

Meanwhile, Altman and Sabato (2005) develop a distress prediction
model specifically for the Small and Medium sized Enterprises (SMEs) to
specify the impact of credit worthiness on the banks’ NPLs as well as on the
SMEs’ financial statements as the basic performance indicator of the SMESs in
the macroeconomic environment. In this regard, a default prediction model is
statistically constructed to characterize the impact of effective-significant
variables on the entities’ credit worthiness.!

In recent studies, business cycle which is influenced by the firms’
activities is simultaneously considered as the key vehicle of the institutional
credit exposure and probability of default through a dynamic global macro
econometric model [Pesaran, Schuermann, Treutler and Weiner (2006)].

Tarashev (2008) evaluates five structural credit risk models to estimate the
default rates based on the firm-level data. The unbiased results indicate that

1. They develop a one-year default prediction model based on a logit regression technique on
panel data of 2,000 US firms (with sales less than $65 million) over the period 1994-2002.
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banks’ dynamic default trends are evidently exposed to the business cycles
and monetary policy direction. Saad and Kamran (2012) technically applied a
Generalized Autoregressive Conditional Hetereoskedasticity to exemplify the
impact of interest rate instability and some other macroeconomic determinants
on NPLs during 1996 to 2011. In this context, the role of political factors,
interest rate instability, and credit policy of the banks are discovered as
critical contributors.

Empirical findings also underline the positive correlation between output
growth and institutional credit risks’ indicators including probability of
default, exposure at default, loss given default, loan loss provision, and the
NPLs. In this context, Espinoza and Prasad (2010) who apply a dynamic panel
model over 80 banks for Gulf Cooperation Council during 1995-2008 find that
a spark in the interest rate leads to a reduction in the output growth and
consequently a rise in the NPLs. Accordingly, the contraction in the output
growth raises the NPLs through melting down the inputs payoff and shrinking
the firms' revenue channels. Meanwhile, the study also underscores the
positive relationship between credit growth and NPLs which is technically
reconfirmed via utilizing the panel data approach for 26 developed economies
during 1998-2009, as banks’ loan portfolio is significantly influenced by the
macro-financial vulnerabilities (Nkusu 2011). Accordingly, in another survey,
Glen and Mondragon-Vélez (2011) find strong evidence in 22 developed
economies during 1996-2008 that the improvement in loan loss provisions are
obviously explained by the output growth, private sector leverage and capital
shortage in the banking network.

Louzin, Vouldis and Metaxas (2010) evaluate nine large Greek banks
during 2003-09 and found that economic recession, lending and
unemployment rates negatively influence banks' health and specifically the
level of NPLs. Accordingly, in another survey, in a comprehensive study by
the ECB in 2011 over 80 economies, the asset quality of the banks are
significantly influenced by the output growth, nominal exchange rate
fluctuations as well as interest rate in case the assets markets have been
developed too.

Shajari, Parastoo and Shajari, Houshang (2012) analyze the financial
soundness indicators in Iran’s banking system and emphasize the asset quality
measure by the nonperforming loans ratio. Findings of the study indicate that
NPLs increase has an impact on real part of economy in the concept of credit
crunch and bank lending declines when NPLs exceed a specific level of total


http://www.stata.com/statalist/archive/2007-07/msg00228.html
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loans. The paper also analyzes the relationship between three financial
soundness indicators (asset quality, capital adequacy and profitability) and
key macroeconomic, bank-specific, and structural variables. The results show
that asset quality and capital adequacy are influenced by business cycle and
the lending interest rate over two previous years has a negative effect on asset
quality. Capital adequacy is affected by short term deposit interest rate and
changes in the exchange rate. Profitability fluctuates with inflation rate and
NPLs ratio. Biabani, et.al. (2012) argue that one of the fundamental problems
in banks, finance and credit institutions is Non-performing Loans, because
costumers don’t reimburse these loans and a parts of these loans remain in
customers’ accounts and this is one of the most important problems in Iran.
The study is an assessment of effective factors on Non-Performing Loans
(NPLs) for preventing NPLs, increasing possibility of new income and
improvement of scheduling power for using resources. Bank documents were
investigated for collecting data. Their findings have indicated that all
hypotheses except for one were supported which means that there are
significant relationships between collaterals, bounced checks, credit
background of customers, duration of loan payment and average of account
guantity with NPLs. Their study proved that the relation between having
several deposit accounts with NPLs was not supported.

Chart 1. Money Supply Impact on Banks’ Financial Soundness Indicators

Money supply
Investment Bank lending
CPL Real interest rate

Share of term deposite (5)f¢———— GDP growth (6)

! {
[ other investment (4) | [ Fixedassets(3) | NPLs (2) Profitability (1)
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Broad money growth influences banks financial statements through
lending, investment, profitability as well as NPLs channels. An increase in
broad money raises bank deposits, so banks lending and investment resources
grow proportionally as well. In this context, the share of investment in total
assets also dominates the share of loans to total assets in case the increase in
money supply creates high inflation. High inflation might consequently cause
negative-real interest rate and shrink sustainable economic growth. Thus, the
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borrowers are evidently motivated not to reimburse the loans in case
the outlook of interest rate remains negative. Meanwhile, the financial
resources are swiftly conveyed from real to asset markets (Tobin Effect,
1969). Banks’ profit/loss statements are also faced by ambiguous conditions.
Notwithstanding, the spark in asset market induces banks’ capital gain, the
surge in the NPLs and loan/loss shrinks banks’ profit contemporaneously.
Moreover, the requirement provision should be swiftly augmented in order to
enhance the bank resiliency against contingent shocks. Ultimately,
accelerating broad money growth is expected to stimulate NPLs via a
reduction in the real interest rate as a leading indicator to re-allocate financial
resources in different financial markets, GDP growth as a key variable to
explain business cycle, and individual banks’ performing loans to total assets
ratio as moral hazard indicator as well as deposit accumulation as an engine
of lending channel and investment. Furthermore, the profitability is supposed
to be exacerbated by the rapid lending momentum and higher provisions
requirement including through an expected-increase in the NPLs.

3. Iran’s Empirical Facts

Iranian macroeconomic environment has historically experienced inflationary
states over the past few decades as the average inflation is annually reported
about 19.8 percent since 1988. Studies imply that inflation has been evidently
affected by the money growth as a main vehicle of aggregate demand along
with cost push through exchange rate depreciation, energy price reform and
persistent growth of preliminary inputs’ price. In this regard, inflation has
contemporaneously induced capital flow from the real to financial sector
which sparks stock market. Table 1 illustrates the return of stock market has
obviously been higher than the loan interest rate in different episodes.
Meanwhile, the ratio of stock market return to the interest rate has
dramatically augmented the investors’ incentive over the past few decades.
Real interest rate has also slammed depositors’ enticement to keep term
deposits in the same period. Negative real interest rate has also demotivated
borrowers to pay off. Hence, the NPLs have also boosted and the banks’
lending ability mitigate as well.
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Table 1: The Return of Money and Stock Markets (%)
Stock Nominal (Stock Market Real Interest
Period Market Interest Inflation Return/ Nominal Rate
Return Rate Interest Rate)*100
1989-94 42 9.9 21.3 422 -11.4
1995-99 26 14 25.1 186 -11.1
2000-04 41 13.2 14.1 307 -0.9
2005-10 12 14.8 147 78 0.01
2011-13 50 19.2 28.8 262 -9.6

Source: Authors’ calculations

Figure 1 depicts the relationship between real money supply and NPLs
during 2007-12. Given the fact that, the real money supply causes higher
inflation and consequently a reduction in the real interest rate, borrowers
refuse to pay off the loans. Thus, the NPLs escalate simultaneously as well.
Moreover, non-performing loans respond slightly to the real money supply
mainly because of the protracted transmission mechanism between monetary
policy, commodity and money market price adjustments.

Figure 1: Real money supply and NPLs
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Figure 2 outlines the inflationary-prolonged impact on the NPLs through
assets price channel. Higher inflation motivates economic agents and
borrowers to transfer financial resources from real sector to the financial
markets. Given the fact that, inflationary pressures swiftly convey to the
financial markets from real sector, borrowers deliberately refuse to reimburse
the loans. Hence, the banks’ NPLs build up expectedly as well.
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Figure 3 underscores the co-movement between the growth of real money
supply and GDP which are evidently originated from pro-cyclicality of fiscal
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policy, and fiscal dominance which contemporaneously lead to real money
growth, too. In this context, Figure 3 also indicates the relationship between
GDP growth and real demand for money based on the quantity theory of
money. Ultimately, higher growth of the real money supply- which is
obviously exposed to the pro-cyclical fiscal policy- than GDP growth causes
higher NPLs.

4. Methodology and Model

In this article, Quantile and Panel Data regression models are empirically
applied to examine the impact of macroeconomic indicators and bank-specific
variables on the NPLs based on the data of 19 Iranian homogenous-mature
banks which is issued by the Iran Banking Institute. Quantile regression is a
conditional estimation which proves to be more robust against unexpected
deviations and outliers. It also examines different estimators of sub-samples
to explore a better coherent-comprehensive analysis about the relationship
among variables while considering the possibility of structural breaks.

The dependent variable is highlighted as NPLs in i bank at time t and the
independent variables including real money supply, real interest rate,
individual banks’ performing loans to total deposits , as well as individual
banks’ performing loans to total loans and real GDP; Bi- the coefficient for
explanatory variables. The number of the banks is statistically denoted by i=
1....19; C is a constant term; £- error term of the model. The error term
distribution is also presumed to be Normal with zero Mean and Variance o2.

The model which is statistically examined to describe the relationship
between NPLs -as a main indicator of credit risk- and explanatory variables is
constructed as follows:

NPLsit = C +B1M2t + B2R it + B3LTDit + PALTLit + BSGDPt + it 1)

According to the model, the NPLs outlines real non-performing loans, M2
underscores real money supply, R underlines real interest rate, and the ratio of
individual banks’ performing loans to total deposits denoted by LTD, as well
as individual banks’ performing loans to total loans and real GDP are
presented by the LTL and GDP respectively.
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5. Empirical Results

All the explanatory variables which are applied in the model are statistically
centralized around the mean so the coefficients of variation are almost lower
than unit (table 2). The NPLs as an indicator to explain credit risk denote a
higher coefficient of variation which is originated from the deviation of the
soundness components including the ratio of individual banks’ performing
loans to deposits and the ratio of individual banks’ performing loans to total
loans. Skewness descriptive statistics illustrate a positive tail which designates
the distribution of NPLs are significantly scattered above the mean of the
banking network. Therefore, the banks’ NPLs distribution outlines that the
banks are evidently exposed to the asymmetric risks mainly because of the
differences in the risk analysis capacities subsequently differences in
investment and loans policies.

Table 2: Summary Statistics

Variable | Obs  Mean Std.Dev.  Min Max CV  Skewness
NPLs 114 1.64 1.88 0 9.7 1.14 1.9
M2 114 57.9 5.17 50.7 64.9 0.08 -0.41

R 114 -6.7 6.63 -15.9 1.6 -0.07 -0.028
LTD 114 1.19 0.89 0 5.46 0.74 2.82
LTL 114 0.051 0.05 0 0.018 0.98 1.12
GDP 114 2001086* 90242.54* 1906447* 2157934* 0.045 0.66

Source: Authors’ calculations. * Billion Rials

The correlation matrix illustrates no cross-correlation among explanatory
variables which are technically resulted from the low correlation-coefficients.
Meanwhile, the sign of the cross-correlation for all the explanatory variables
is underlined in accordance with the theory although the relative impact of the
variables is different (table 3).
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Table 3: Correlation Matrix

Variable | NPLs M2 R LTD LTL GDP

NPLs 1

M2 0.19 1

R -0.06 0.19 1

LTD 0.28 -0.004 0.03 1

LTL 0.55 -0.01 0.0003 -0.03 1

GDP 0.22 0.41 0.15 0.05 -0.01 1

Source: Authors’ calculations

Pooled regression does not specify by itself an exact estimation of all
population parameters. Thus, to extract more robust-comparable and accurate
estimators, the sample is randomly divided into several quantiles.

Table 4: Quantile Regressions Results

Quantile 0.25 Quantile 0.5 Quantile 0.75

NPLs | Coefficient | p>Itl | Coefficient | p>Itl | Coefficient | p>Itl

M2 0.02 0.00 0.03 0.02 0.05 0.04

R -0.01 0.001 -0.01 0.08 -0.03 0.12

LTD 0.3 0.00 0.64 0.00 0.70 0.00

LTL 0.06 0.00 0.2 0.00 0.3 0.00

GDP 0.00017 0.01 0.00017 0.19 0.00003 0.011

_cons -3.60 0.00 -4.40 0.005 -11.5 0.00
'\c')‘]fr:gsr 114 114 114
R-Sq. 0.22 0.29 0.43

Source: Authors’ calculations

Table 4 shows the statistical results of the estimated model which includes
the output of quantile regressions. The coefficients of explanatory variables
reflect the impact of real money supply, real GDP, real interest rate, individual
banks’ performing loans to deposits ratio, and individual banks’ performing
loans to total loans ratio on the NPLs in different episodes. In other words, the
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output highlights the distinct influence of every single covariate on the
Nonperforming loans. The results signpost that an increase in real money
supply -as an engine of lending channel- causes significantly higher NPLs in
different quantiles. Real interest rate as a contractionary variable to shrink
lending capacity, negatively influence NPLs in different quantiles while the
robustness of the coefficients is still not rejected either.

Individual banks’ performing loans to deposit ratio as a soundness variable
which reflects liquidity and management quality composite-indicator
positively-progressively affects NPLs throughout the quantiles.

Moreover, the ratio of individual banks’ performing loans to total loans as
a concentration indicator underscores a positive-significant effect on the
NPLs, too. Real GDP positively-procyclically leads to higher NPLs while the
results are expectedly robust. Countercyclical impact of the NPLs denotes a
slump in the output growth which reduces the borrower’s ability to pay the
installments back; therefore, the NPLs lift up and consequently credit channels
shrink. The good of fitness coefficient- R?- depicts progressive values in
different quantiles as anticipated. Hausman test results indicate that the Chi-
Sq statistics 7.22 proves to be insignificant for the Fixed Effect Estimation;
therefore, the Random Effect Estimation must be substituted for interpreting
the coefficients.

Table S: Panel Data Regression Results

Pooling Estimation Fixe_d Effect Rand_om FTffECt
Estimation Estimation
NPLs Coefficient p>Itl Coefficient p>Itl Coefficient | p>Itl
M2 0.05 0.04 0.05 0.00 0.05 0.04
R -0.03 0.06 -0.03 0.00 -0.03 0.00
LTD 0.64 0.00 0.54 0.03 0.44 0.03
LTL 0.20 0.00 0.004 0.93 0.09 0.02
GDP 0.00003 0.03 0.00003 0.00 0.00003 0.00
_cons -10 0.00 -94 0.00 -10.01 0.00
'::fr;‘ssr 114 114 114
R-Sq. 0.47 0.48 0.43

Source: Authors’ calculations
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The real money supply impact on NPLs designates that an increase in real
money supply amplifies inflation in the real sector, and consequently triggers
assets market prices based on the Panel Data approach (Table 5). Henceforth,
deposits interest rate as a proxy of cost of fund is consequently affected by the
upsurge in the assets market while inducing the macro flow of funds to move
from real to financial sector. In this regard, the estimated coefficient is
significantly positive in Random Effect Panel Data estimation which depicts
the robustness of the outcomes. In other words, the quantile results are
expectedly verified by the Panel Data estimation. Results of the estimation
approve that the 19 selected banks are homogeneous in shape and quality since
the coefficients are near according to their sign, value and significance. The
inflationary status over the past few decades illustrate that real money growth
has apparently influenced the inflation which is mainly caused by the
exchange rate depreciation as well as the energy price reform. In this regard,
the inflation has also affected the banks-specific determinants specifically the
NPLs owing to the demotivation of borrowers not to reimburse the loans and
credits which has remarkably restricted the banks’ lending capacity.

6. Conclusions

Banks’ non-performing loans are technically delineated for 19 Iran’s mature
banks including through selective explanatory variables such as real money
supply, and real interest rate as monetary policy instruments; individual
banks’ performing loans to total deposits ratio, and individual banks’
performing loans to total loans ratio as supervisory vehicles and financial
soundness indicator; as well as real GDP as a business cycle index. This study
applies balanced panel data and quantile regressions to estimate the impact of
real money supply on the NPLs. In this regard, the constant rise in real money
supply causes higher inflation and consequently a reduction in the real interest
rate, so borrowers repudiate to pay off the loans. Thus, the NPLs surge
concurrently. Furthermore, NPLs respond faintly to the real money supply
mainly because of the protracted transmission mechanism between monetary
policy, commodity and money market price-interest rate- adjustments.

Higher inflation also stimulates borrowers to transfer financial resources
from real sector to the financial markets and consequently leads to higher
capital gain against loans non-reimbursement. Henceforth, the banks’ NPLs
build up gradually-expectedly as well.
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Statistically, the impacts of variables on the banks’ NPLs as the
macroeconomic credit risk indicator in 25%, 50%, and 75% of episodes are
positive, significant and robust. In this context, the Panel Data estimation
outcomes have consistently-significantly supported the quantile regression
results which illustrate the robustness of the outcomes. The coefficients of the
other variables (including the ratio of individual banks’ performing loans to
total deposits, individual banks’ performing loans to total loans ratio, as well
as constant GDP) would be positively significant. Notwithstanding, the real
interest rate has negatively-significantly driven NPLs. Results indicate that the
banks’ NPLs are generally exacerbated by the impact of higher real money
supply, lower real interest rate and GDP growth as well as higher individual
banks’ performing loans to total deposits and individual banks’ performing
loans to total loans ratios. Although the broad money growth evidently reduces
NPLs in developed economies, the outlines underscore that the real money
supply surges NPLs in the Iranian banks disproportionally mainly because of
the inflationary transmission effects over long run, negative real interest rate
in the money market and higher real return in the assets market.
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Appendix

. sum totalnpltol00 m2togdpcurrentl00 realinterestrate ltd Ttotallbs100 gdpconstant

variahle obs Mean std. Dev. Min Max
totalnpl~100 114 1. 648507 1.887374 0 9.792667
m2togdpc~100 114 57.90375 5.17089 50.79333 64.96522
realintere~e 114 -6.716667 6. 63761 -15.9 1.6
Ttd 114 1.199649 . 8945073 ] 5.46
Ttotallbs100 114 5.169298 5.166162 ] 18.9
gdpconstant 114 2001086 90242. 54 1906447 2157934

. corr totalnpltol00 m2togdpcurrenmt100 realinterestrate Ttd Trotallbs100 gdpconstant

({obs=114)

| tota~100 m2to~100 realin-e

Ttd Ttot~100 gdpcon~t

totalnpl~100
m2togdpc~100
realintere-e
Ttd
Ttotallbs100
gdpconstant

. reg totalnpltol00 m2togdpcurrentl00 realinterestrate Ttd Trtotallbs100 gdpconstant

1. 0000
0.1966 1.0000
-0.0631 0.1943 1.0000
0.2868 -0.0047 0.0366 1.0000
0.5524 -0.0110 0.0003 -0.0382 1.0000
0.2223 0.4142 0.1519 0.0508 -0.0118 1.0000

Source 55 df M5 Number of obs = 114

F( 5, 108) = 19.80

Model 192.500253 5 38. 5000507 Prob = F = 0.0000
Residual 210.026305 108 1.94468801 R-squared = 0.4782

Adj R-squared = 0.4541

Total 402. 526558 113 3.56218193 ROOT MSE = 1.3945
totalnpl~100 Coef. std. Err. P>t [95% conf. Interwval]
m2togdpc~100 . 058635 .0281917 2.08 0.040 . 0027542 .1145159
realintera-e —. 0372527 . 0202247 -1.84 0. 068 —. 0773415 . 0028362
Ttd . 6446651 . 1470952 4_38 0. 000 . 3530969 . 9362332
Ttotallbs100 .2074484 . 025414 8.16 0.000 1570733 .2578234
gdpconstant 3.49e-06 1.60e-06 2.17 0.032 3.09e-07 6. 67e-06
_cons -10.82668 2.999001 -3.61 0. 000 -16.77122 —4. 882137
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.25 Quantile

regression Number of obs = 114

Raw sum of deviations 85.27195 (about .35234857)

Min sum of deviations 67.73214 Pseudo R2 = 0.2057
totalnpl~100 Coef. std. Err. t P> |t| [95% conf. Intervall]
m2togdpc~100 . 0230666 . 0073373 3.14 0. 002 . 0085228 . 0376104
realintere~e —. 0177972 . 005335 —3.34 0. 001 —. 0283721 —. 0072222

1td . 3595787 - 0330696 10. 87 0. 000 .294029 .4251283
Ttotallbs100 . 0678128 .0074218 9_14 0. 000 .0531014 . 0825242
gdpconstant 1.07e-06 4. 09e-07 2.61 0.010 2.57e-07 1. 8Be-06
_cons —3.686039 . 7698091 —4.79 0. 000 -5.211935 —2.160144

Median regression Number of obs = 114

Raw sum of deviations 146.314 (about .77590173)

Min sum of deviations 102.7315 pPseudo R2 = 0.2979
totalnpl~100 coef. std. Err. T P>|t| [95% conf. Interwval]
m2togdpc~100 . 0318893 .0143248 2.23 0.028 . 0034952 . 0B02E35
realintere~e —. 0178658 . 0102881 -1.74 0. 085 —. 0382587 0025271

1td . 64370904 . 0684816 9.40 0. 000 . 5079669 . 7794518
Ttotallbs100 . 2014359 . 0130223 15.47 0. 000 .1756234 . 2272485
gdpconstant 1.07e-06 8.25e-07 1.30 0.195 —5.59e-07 2.71e-06
_cons —4_471453 1.551684 —2.88 0. 005 —7.54716 —1. 395746

.75 Quantile regression Number of obs = 114

Raw sum of deviations 152.2815 (about 2.4519639)

Min sum of deviations B6.08838 pPseudo R2 = 0.4347
totalnpl~100 Coef. std. Err. t P>|t| [95% conf. Interval]
m2togdpc~100 . 0587524 . 0282984 2.08 0.040 . 00266 .1148448
realintere~e —. 0317753 . 0202618 -1.57 0.120 —. 0719377 . 0083872

Ttd 7071321 .1699141 4.16 0. 000 . 3703329 1.043931
Ttotallbs100 . 3066821 0227942 13.45 0. 000 .2615 .3518643
gdpconstant 3.96e-06 1.53e-06 2.59 0.011 9.31e-07 6. 99e-06
_caons -11. 57475 2.97012 -3.90 0.000 -17.46205 -5. 68746
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Fixed-effects (within) regression Number of obs = 114
Group variable: code Number of groups = 19
R-5q: within = 0.4835 Obs per group: min = 6

between = 0.1106 avg = 6.0

overall = 0.1719 max = 6

F (5, 90) - 16.85

corr(u_i, xb) = 0.0418 Prob > F - 0. 0000

totalnpl~100 Coef. std. Err t P>t [95% conf. Interval]

m2togdpc~100 .0564414 .0127122 4.44 0. 000 .0311864 . 0816964

realintere~e -.036303 . 009129 -3.98 0. 000 -.0544393 -. 0181667

Ttd - 5487525 -2575863 2.13 0.036 .0370123 1.060493

Ttotallbs100 .0048532 .0576108 0.08 0.933 -.1096006 .1193071

gdpconstant 3.44e-06 7.3Be-07 4.67 0.000 1.98e-06 4.91e-06

_cons -9.436512 1. 386905 -6.80 0. 000 -12.19184 -6. 681184
sigma_u 1.6630697
sigma_e . 62486224

rho . 87629232 (fraction of variance due to u_i)

F test that all u_i=0: F(18, 90) = 24.88 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 114

Group variable: code Number of groups = 19

R-5q: within = 0.4690 Obs per group: min = 6

between = 0.4818 avg = 6.0

overall = 0.4300 max = 6

wald chi2(5) = 89.31

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0. 0000

totalnpl1~100 coef. std. Err. z P>|z| [95% conf. Interval]
m2togdpc~100 . 0565233 .0129031 4.38 0.000 .0312338 .0818128
realintere~e -. 0360606 . 0092601 -3.89 0.000 -.0542101 -.0179111
1td . 4474885 . 2066068 2.17 0.030 . 0425466 . 8524304
Ttotallbs100 . 0968647 . 0420205 2.31 0.021 . 014506 .1792233
gdpconstant 3.55e-06 7.42e-07 4.79 0.000 2.10e-06 5.01e-06
—cons -10.01091 1.425793 -7.02 0.000 -12.80541 -7.216402
sigma_u 1.3414147
sigma_e . 62486224
rho . 82169852 (fraction of variance due to u_i)




82 Money and Economy, Vol. 10, No. 1, Winter 2015

—— coefficients
(b) (B) (b-B) sqrt{diag(v_b-v_B))
fe re Difference S.E.
m2togdpc~100 .0564414 . 0565233 —. 000082 -
realintere~e -. 036303 —. 0360606 —. 0002424 .
Ttd . 5487525 . 4474885 .101264 .1538322
Ttotallbs100 . 0048532 . 0968647 —. 0920114 . 0394117
gdpconstant 3.44e-06 3. 55e-06 -1.09e-07 .

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chiz(4) (b-B) " [(v_b-v_B)A(-1)]1(b-B)
7.22

Prob=chiz 0.1246
(V_b-v_B is not positive definite)
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Abstract

With the growth of capital market, the shareholding structure of companies has
become more complex. Direct ownership is easily recognizable through companies’
shareholders information, however with the formation of cross shareholding among
companies, a kind of indirect and complex shareholding has emerged which is not
observable. The primary owners (original owners) can take over other companies
through intermediate owners. In this research a model is presented to identify and
investigate the structure of indirect ownership. Identifying the hidden ownership
relations together with determining the level of complexity of network and the degree
of ownership concentration are among the capabilities of this model. To this end, the
ownership network of Tehran Stock Exchange in June 2014 was analyzed. The results
indicate that over 86 percent of all observed ownership relations have been formed
by indirect ownership and at least with the presence of one intermediate owner.
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1. Introduction

Nowadays, the ownership structure of companies has become more complex.
Ownership structures such as pyramiding structure, one-sided shareholding,
reciprocal shareholding and circular shareholding which are known as cross
shareholding have emerged with the expansion of limited liability
partnerships and capital market. In such structures the owners do not
necessarily own other companies directly which means a kind of hidden
ownership which intermediate companies have provided for them.

Direct ownership refers to simply owning something while indirect
ownership refer to the ownership thru some other entity.

As an instance, consider the person A who holds a portion of the B
Company’s shares. B Company is also the partial owner of the company C.
Although the person A is not the direct share holder of the C company, he is
its indirect owner and benefits from its income due to the B company. This
was solely a simple example of complex ownership structure. Such structures
are of great importance and are necessary to be studied due to several reasons.

Cross shareholding can be effective in the cooperation of companies in an
industry and also in guaranteeing a minimal stability, however, it has been
criticized due to some reasons including reducing the speed of economic
growth, preventing investment in productive activities and strengthening
economic recession by hindering optimal allocation of capital. In case of
overlooking the indirect ownership structure which is hidden by appearance,
the regulatory bodies would make a wrong evaluation of the value of
companies controlled by shareholders. Additionally, governments’ tax
benefits from companies’ indirect incomes can be investigated only through
the study of direct ownership.

Cross shareholding leads to the additional calculation of a part of firm
market value which is controlled by other companies. In such conditions
calculating market’s total value based on the firms’ total value brings about
misleading information. In addition, the indices derived from the market value
are influenced by indirect ownerships and parts of the volatility are artificially
intensified as a result of disregarding the cross shareholding. Therefore, those
valuation models which use the market index as a factor commit an error and
will provide incorrect results. A clear image of the ownership structure is
needed to modify and adjust the total market value and indices subsequently.
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Firm cross shareholding can lead to a complex network of inter-dependent
relations among economic factors. In this research a model is presented based
on the portion of indirect ownership from the total ownership in Tehran Stock
Exchange for each firm and generally for the whole market. By using the
primary and intermediate owners’ ownership matrix, this model can precisely
determine the amount which was considered twice in calculating the total
market value and also can present an accurate rating of the major shareholders
based on the total ownership (direct and indirect). On the other hand by using
this model, it is possible to identify and draw the ownership structure and
determine the path through which each shareholder is the owner of a company.

In the presented model, the “weighted average distance” criterion is
defined to quantify the complexity of the relations between primary and
intermediate owners. With this criterion it can be shown that through what
number of intermediate owners and with what weight each shareholder has
owned a part of the studied company.

2. Literature Review

Numerous studies have been carried out on the ownership structure
(Bresnahan and Salop 1986, Reynolds and Snapp 1986, Flath 1989, 1991),
however a few number of studies have focused on the indirect ownership or
cross shareholding topics. In the literature this type of ownership is known as
the “Insider System” which is observed in industrial groups of countries such
as Japan, Germany and Switzerland.

Franks and Mayer (1995) have identified the two ownership structures of
insider and outsider systems. An insider system contains a few number of
small firms accepted in stock exchange with less interactions in them and
representing a complex ownership network among companies. In contrast, an
outsider system is known with a large number of big firms accepted in stock
exchange and with higher interactions and a lower ownership among
companies. The results of the research indicated that European and Japanese
companies mainly follow the ownership structure of insider system and
American companies follow the ownership structure of outsider system.

Ellerman (1991) has studied the cross shareholding and has suggested the
primary and dual ownership. He has mainly focused on control issue and
voting system in his model.
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Flath (1992, 1993) has studied the indirect ownership for six industrial
groups in Japan. He showed that indirect ownership in such groups has a large
portion and since shareholders receive huge benefits through this type of
ownership, it should be noted in studies. Such benefits have been investigated
by Dietzenbacher et al. (2000) in an empirical study concerning the Dutch
financial services industry. Moreover, cross shareholding among companies
of an industrial group and its effect on the competition among these companies
have been analyzed by Rietman (1994), Alley (1997) and Gilo et al. (2006).

The evolution of cross shareholding structure in Japan during 1990s has
raised numerous fundamental questions regarding the reasons, effects and the
results of this change which received great attention for various studies. By
studying this phenomenon, Hideaki (2005) showed that profitable firms are
more likely to leave cross shareholding ownership than other firms due to
easier access to capital and foreign investments. While firms with less
productivity prefer cross shareholding ownership due to limitation in
providing the capital.

Studying the effect of cross shareholding ownership on performance
indices has been the purpose of many researches. The empirical results of this
group of researchers have not been the same and mainly have contradicted
each other (Prowse 1990, Flath 1993, Lichtenberg and Pushner 1994, Morck
et al, 2000, Yafeh and Yosha 2003).

Haowei and Yong (2014) have studied the ownership network and cross
shareholding in Shanghai and Shenzen stock exchange in years 2004 to 2010
using social networks’ analytical methods. They have studied the effect of
these factors on companies’ performance indices based on the characteristics
of each company according to its position in network and regression analysis.

Vitali et al. (2011) have studied the architecture of international ownership
network for the first time. In this research it is attempted to collect and process
all the observable ownership structures around the world. The ownership
structure was studied by using the concepts of complex networks and it was
determined that the main part of the existing ownership and value in world
markets is monopolized by a small group of shareholders and also control
concentration has resulted in formation of several “super-entities” (who
control the main part of the world companies) in the world.

It should be mentioned that there are no related previous literature on the
internal studies.
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3. Research Psychology

The firms’ owners can be generally categorized in two groups: Primary
owners and intermediate owners. Primary or main owners are those who are
not controlled by others and therefore, they will be individuals or government
representatives. The intermediate owners are the ones who do not belong to
the primary owners’ category. Companies, banks and other institutional
investors are considered as intermediate owners. Although, primary owners
can hold a portion of the intermediate owners’ shares, primary owner cannot
own a portion of the other primary owners’ shares. In contrast, the
intermediate owner can own a portion of the intermediate owners’ share.

It is possible to trace out the ownership structure to the level of primary
owners and attribute each portion of firm’s value to a primary owner, on the
condition that the shareholders’ information of all kinds of companies are
accessible. Since such precise information is not accessible, inevitably only
the accepted firms in Tehran Stock Exchange published a clear list of
shareholders who are considered as the intermediate owners and the rest of the
owners such as individuals, private companies and institutional investors out
of the stock exchange are known as primary owners.

Here, firstly a model will be presented to separate the direct and indirect
ownership and subsequently based on the introduced concepts in this model,
a criterion for measuring the degree of complexity of the ownership structure
will be suggested.

3.1. The direct and indirect ownership separating model

If m is considered as primary owner and n as the intermediate owner, the
primary ownership matrix P can be defined with the dimensions of n*m. In
this matrix the Pix shows the portion of the i company (i=1, ..., n) which is held
by the primary owner k (k=1,...,m). Moreover, the intermediate ownership
matrix, S, is defined in this way that S; represents the portion of i company
which is held by intermediate owner (j=/,..., n). The total sum of ownership
percentages in row matrixes for each company equals 1 and % ;s;; +
Y« Pir = 1 applies for each i (in fact this assumption can be true when all of
the companies (intermediate owners) are controlled by other intermediate and
primary owners).
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Matrixes S and P indicate the distribution of direct ownership which is
observable through the present data. In order to obtain the appropriate
distribution of ownership, the indirect ownership should be identified and
separated. Consider the state in which the primary owner k directly owns the
amount of Pj shares of i company and also he owns the amount of Py shares
of the h company and this company directly owns the amount of Sy, shares
from the company i. Therefore, in this case the primary owner k is both
directly and indirectly in double steps (k—h—1i) the owner of company i. This
is called the indirect ownership with the length of 2. If all the paths through
which the primary owner k, indirectly and in double-step, owns the company
i, then the Y, sinpni Will be the total amount of the indirect ownership of the
primary owner k, in the company i with the length of 2. The product of SP is
the matrix form of this sum. Similarly, the indirect ownership with the length
of 3 (k—h—Il—i) can be studied. In such conditions the total indirect
ownership of the primary owner k in the company i with the length of 3 can
be achieved through the Y.; 1, siSinPni relation which is in fact the element
of i row and the k column of the S?P matrix.

Considering the indirect ownership with the length of 2 and more than 2,
it can be said that the total indirect ownership matrix, Y, can be calculated
through relation (1).

Y=SP+S*P+S3P+--=(S+S>+S53+--)P D)

By adding the direct ownership, the total ownership matrix, T, can be
calculated through relation (2) in which the i is the matrix unit and the equality
of the {+S+S2+S3+--)=(U—-5)"! can be proved through the
exponent series expansion.

T=P+SP+S?°P+S3P+--=U+S+S5*+S3+-)P (2)
=I-S5)"'P

Using the simplified form of the relation number (2), the Y matrix can be
calculated:

Y=(S+S24834-)P=[U-S)1=IP=T-P 3)
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It is noteworthy to say that the two matrixes T and Y have the same and
equal dimensions with P matrix and also T matrix are obtained with
elimination of intermediate owners’ ownership in S matrix and its allocation
to each of the primary owners in Matrix P.

It is possible to determine the distribution of value controlled by primary
owners on the condition that the intermediate owners’ market value
information (the limited liability partnerships accepted in Stock Exchange)
were accessible. If v (a vector with the dimensions of 1*n) indicated the value
of companies’ market (intermediate owners), then the k element in the product
of vT shows the total value controlled by primary owner k.

3.2. Measuring the complexity of the ownership network

With a larger amount of indirect ownership in an ownership market, there is a
higher complexity and stronger hidden relations among owners. Moreover
indirect ownership results in separation between ownership and control ability
that the evaluation of the intensity of this separation is possible through having
a clear criterion of the amount of the indirect ownership. Additionally, such
criterion can be used in the comparative study of the markets from the
viewpoint of the degree of complexity in indirect relations.

The degree of complexity of the indirect ownership relation among
primary and intermediate owners can be measured with the weighted average
distance. The distance is defined as the number of the existing intermediate
owners between the primary owner and the company plus one. For instance,
the distance between the primary owner k who is the shareholder of a portion
of the intermediate owner (company) i through the intermediate owner h
equals with 2 (i.e. k—h—i).

In order to calculate the weighted average distance, the indirect ownership,
matrix Y and relation (1) should be considered. If the element of the i row and
k column are shown as [S”P];,in the S”P matrix, the share of the indirect
ownership with the length of 2 equals [SP]i/yix from the total indirect
ownership between the primary owner k and i company which is yi. Similarly
[SP]iyiis the determinant of the indirect ownership share with the length of
3 from the total indirect ownership. Totally [SP]u/yi indicates the share of
indirect ownership with the length of r+1.
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The average weighted distance, can be calculated with the averaging of
the distance with the length of r+1 by using [SP]i/yik weights for
r=1,2,3,...according to the relation(4):

(4)
* [SPlix + 3% [S2Ply + 4+ [S3Ply + 4+ (r — 1) * [S"Ply + -
YVik
_ {1 « [SPye + 2 % [S2Pye + 3 % [S3Py + -+ 7 % [STP]y + } r1
Vik

In the second line of the relation (4), the numerator can be re-written as:
Y22, rSTP . According to relation (5) it can be proved that (I-S) Q=Y:

(1—5)(E rSTP) E rSTP—S E rSTP
r=1 r=1
= E rSTP — E rSTHp = E STP=Y
r=1

Thus the relation Q=(1-S)Y is true and for the average weighted distance
between the primary shareholder k and the i company is shown as the WADILi

and can be calculated with the (Z”‘) + 1 relation. With a larger number of
ik

intermediate shareholders and higher level of complexity, a higher amount of
WADILi« will be obtained.

If Yik equals zero, which means that there is no indirect ownership,
WADILi will not be measureable. Therefore, for the correction of these items
the overall relation of this matrix can be redefined as relation number (6):

®)

)41, yu>0

WADIL;, = (Yik (6)

0, Yik =0

It is noteworthy that if there is an indirect ownership relation (which
means Yi>0) there is at least one intermediate owner on the ownership path
and therefore (q"‘) is bigger than one and the amount of WADILi will be

bigger than 2.
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It is possible to determine the level of complexity of the ownership
network based on the total ownership (the sum of direct and indirect
ownership). If r is the number of the intermediate owners who are put on the
k primary shareholder’s ownership path from company i, then this amount will
be zero for the direct ownership. Regarding this point, the weighted average
distance based on the total ownership can be defined like relation (4):

(7)
Dire + 2 % [SP1ye + 3 % [S2Ply + 4 * [S3Plye + -+ (r — 1)  [S"P]y + -+

Lik
_ {1 * [SPy + 2% [S?P)y + 3 % [SPPly + -+ 7% [STP] + } +1

Lik
= (qi‘) +1
Lik
In the relation above ti is the element of the T matrix and indicates the
total ownership relation. If this amount equals zero, it means the non-existence

of the ownership relation and thus the total weighted average distance is
defined with the relation (8).

"ﬂ)+1, tie >0

WADTL;, = {(tik )
0, tik = 0

If pik>0 and Yi=0, meaning when there is only direct ownership relation,
then WADTLy=1. The more the amount of WADTLi is closer to one, then the
ownership relation is mostly direct. It is expected that the empirical amounts
of this variable to be closer to one, since the direct ownership contains the
main portion of the total ownership in the market. In addition it can be shown
that WADTLj is always the same as or smaller than WADILj.

4. Research Findings, Data and Samples

The ownership data of all listed companies in Tehran Stock Exchange were
used to examine the performance of the introduced model in identifying and
studying the structure of the cross shareholding. In this market the information
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of the listed companies’ shareholders are made available to the public every
day and after the end of the dealings. Tehran Stock Exchange uses a special
classification in shareholders’ list report based on which shareholders are
separated into three categories. The first category is the major and institutional
shareholders with their ownership percentages being reported separately. The
second category contains a group of real shareholders who own a considerable
portion of the companies’ shares. Such people are unnamed and are introduced
as “individuals” and it is impossible to verify that this individual is the same
as the real person introduced as the shareholder of the company. The third
category is the minor shareholders each of whom own a small portion of the
companies’ shares and all are known as “other shareholders” and their total
ownership percentage is reported at the same time.

The information of the shareholders of all the companies listed in Tehran
Stock Exchange were extracted according to the considerations above at the
end of the trading day of June 15" 2014 by Rahavard Novin software. In this
step firstly the member companies in Tehran Stock Exchange which are in the
list of other companies’ shareholders, were identified and were implemented
as the intermediate owners. Therefore, the rest of the shareholders are
considered as primary shareholders. In information processing it is assumed
that all the shareholders who are named as “individuals” are distinct from each
other. In the case that two individuals who were considered distinct were in
fact one individual, then it can be concluded that the ownership concentration
is higher. Moreover, since the shareholders’ list of private companies and
other institutional investors are not made public or accessible, then the results
obtained concerning ownership concentration only show a lower margin and
it is expected to present more accurate results and with higher concentration.

According to the explanations above, 1565 shareholders were identified
in total which contained 375 Limited Liability Partnerships (intermediate
owners), 180 individuals, 374 minor shareholders (the rest of shareholders),
and 637 institutional shareholders. With the shareholders’ ownership
percentages given, the direct ownership matrix P with dimensions of
375*1190 and intermediate ownership matrix S with dimensions of 375*375
were determined according to the definition.

4.1. Ownership concentration and major shareholders

By processing the information of companies listed in Tehran stock exchange
and identifying the shareholders, the major institutional shareholders were
determined according to table 1. This list is only created based on the direct
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ownership (P matrix). The total market value on this date is 3566 thousand
billion Rials. The total value of all companies (intermediate owners) which
were controlled by primary owners is obtained through calculating the
product of vP.

Table 1: The Major Shareholders According to Direct Ownership

Row | Major shareholders according | The value owned The share of
to direct ownershi il total market
No. P (million RIs) value (%)

1 The Social Security Investment 155631389 4.36
Company

2 National Petrochemical 75164225 2.11
Industries Company

3 The Staff Funds of the National 68018323 1.91
Oil Company

4 Parsian Oil and Gas 67261691 1.89
Development Company

5 The Social Security 63908403 1.79
Organization

6 Taban Farda Petrochemical 62633360 1.76
Group Company

7 Etemad Mobin Development 60738045 1.70
Company

8 Sepah Bank 55260465 1.55

9 The Government of Islamic 53913553 151
Republic of Iran

10 National Pension Fund 45281247 1.27

Source: Authors’ calculations

With the calculation of T matrix based on relation (2) and considering the
total ownership (direct and indirect) a new rating of the major shareholders is
gained the results of which are presented in table 2. The vT product is used to
calculate the total value of all companies which was owned directly or
indirectly by primary owners.
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Table 2: The Major Shareholders According to Total Ownership

Row | The major shareholders according to | The value owned The portion of
. . - L total market
No. total ownership (direct and indirect) (million RIs) value
1 The Social Security Investment
Company 217697707 6.10
2 Sepah Bank 107390670 3.01
3 Etemad Mobin Development Company 87234047 2.45
4 National Petrochemical industries
company 78599922 2.20
5 The National Oil company Staff Funds 71850786 2.01
6 The Government of Islamic Republic of
Iran 69024164 1.94
7 Parsian Oil and Gas Development
company 67261691 1.89
8 Social Security Organization 64920520 1.82
9 Taban Farda Petrochemical Group
company 64174317 1.80
10 | The national Pension Fund 55660688 1.56

Source: Authors’ calculations

As observed above, the great portion of the value owned by 10 major
shareholders are achieved through indirect ownership. For instance, Sepah
Bank which is the 8" major institutional shareholder from view point of direct
ownership, reaches the second rank considering indirect ownership. More than
48 percent of the value owned by Sepah Bank (equals to 52 thousand billion
RIs) was achieved through indirect ownership, this amount is not observable
apparently and only through relying on annual reports. The other institutional
major shareholders have a similar condition and a huge portion of their
ownership is through indirect ownership.

Table 3 presents a ranking based on indirect ownership. In order to achieve
the amount of indirect ownership for each primary owner, the variance of two
vectors vP and VT is calculated.
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Table 3: The Major Shareholders According to Indirect

Ownership
Row Major shareholders according to The value owned The portion of
total ownership (direct and indirect) (Milion rls) total market
No. value (%)
1 The Social security investment company 62066326 1.74
2 Sepah Bank 52130205 1.46
3 Etemad Mobin Development Company 26496002 0.74
4 Pension, Duty and Disablement Fund of 18247292
Bank Staff 0.51
5 The Government of Islamic Republic of 15110610
Iran 0.42
6 The Steel Staff Pension Support fund 12501396 0.35
7 Iran National Bank 10704449 0.30
8 The national Pension Fund 10379441 0.29
9 The Armed Forces Social Security 7493194
Investment 0.21
10 Armed Forces Pension Fund 7384950 0.21

Source: Authors’ calculations

The total value owned by primary shareholders through indirect
ownership equals 547 thousand billion Rls which is as much as the 15.35
percent of the total market value. In other words, at least 15.35 percent of the
total market value was calculated twice and the real total value of the market,
was reported as 3018 thousand billion RIs meaning 84.65 percent.

To examine the amount of ownership concentration in the market, the
diagram of collective ownership of institutional and individual shareholders
was illustrated according to figure 1. In this diagram the horizontal axis
indicates the percentage of shareholders from total and vertical axis indicates
the percentage of collective ownership. It is possible to determine the
percentage of total value of the market which is owned by a corresponding
percentage of all shareholders from each point on the diagram.
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Figure 1: The Collective Ownership Diagram
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As observed in figure 1, the ownership concentration is in this way that
less than 10 percent of all shareholders own more than 60 percent of the total
market value. This amount is optimistic and if the ownership information
among this group of shareholders is made accessible, then the amount of
ownership concentration will be calculated higher.

4.2. Evaluating the complexity of the ownership network

In order to evaluate the level of complexity in the ownership network the two
criteria of Indirect Weighted Average Distance (WADIL) and the total
Weighted Average Distance (WADTL) were calculated for all the ownership
paths between primary and intermediate owners. Distance distribution of
WADIL is illustrated in figure 2 and its frequency in table 4.
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Figure 2: The Distribution of Indirect Weighted Average Distance
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Table 4: The Table of Indirect Weighted Average Distance
Frequency

Center

Category 882 | 810 | 7.38 | 6.67 | 595 | 523 | 451 | 3.79 | 307 | 236
Frequency 2 146 | 429 | 121 | 979 | 1270 | 474 | 1479 | 2662 | 2870

Percentage | 0.28 | 1.40 | 4.10 | 1.16 | 9.36 | 12.14 | 453 | 14.14 | 25.45 | 27.44

Source: Authors’ calculations

Such results suggest that the majority of the ownership relations,
respectively have the WADIL distance with the average of 2,36 and indirect
ownership is often created only through a company. Nonetheless on average
more than 29 companies have made an indirect ownership relation through at
least 7 other companies. In general, among 10,549 identified indirect
ownership relations which are more than 86 percent of the total ownership
relations in Tehran Stock Exchange, the highest total weighted average
distance observed equals 9,18 and is related with “ Mahidasht Agroindustrial
Complex of vegetable oil” ownership in “Daru Amin” company. This
ownership relation is the most complex indirect ownership observed.
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Similar with the indirect ownership, the distribution of WADTL is
presented in Figure3 and Table 5.

Figure 3: The Total Weighted A verage Distance
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Table 5: The Total Weighted Average Distance Frequency

Center 877 | 795 | 7.13 | 6.32 | 550 | 4.68 | 3.86 3.04 2.23 141

Category
Frequency | 29 146 | 514 | 990 | 430 | 1066 | 1705 | 2458 | 2620 | 2199

Percentage | 0.24 | 1.2 | 423 | 8.14 | 354 | 8.77 | 14.02 | 20.22 | 21.56 | 18.09

Source: Authors’ calculations

12,157 ownership relations including direct and indirect relations have been
identified which according to prediction the highest number of observations
is related with the second group of frequency table with the distance of more
than 2. This means that most of the shareholders in Tehran Stock Exchange
are benefiting the indirect ownership along with direct ownership.

According to the results above, it can be concluded that despite the fact
that most of the ownerships in Tehran Stock Exchange are direct ownerships
or similar ones, a huge number of indirect ownership has been observed. In
fact based on the observed frequency it can be concluded that although the
monetary value owned by shareholders through direct ownership is less than
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indirect ownership, the number of completely direct ownership relations is
lower than the indirect ownership relations. With the increase of weighted
average distance, the number of ownership relations decreases, however the
presence of indirect ownership with distances more than 8 is an indicator of
complex ownership networks which should be taken into account.

4.3. Cross shareholding in Cement Industry

The presented model and studying the non-zero elements of associated row
with each company in S, S?P, ... and S"P matrixes (until all the elements equal
zero) enable us to draw the ownership network related with each company.
For instance, a simple ownership network formed in cement industry is studied
according to figure 4. This network is recognized through examination of
direct and indirect owners of Mazandaran Cement Company (SEMAZAN), in
fact it is a part of a more complex ownership network in this industry. Firstly
for simplicity only the intermediate owners’ relations are considered.

On the first level, Semazan Company has five main owners with direct
ownership while all the shareholders excluding “Kerman Cement” each have
a cross shareholding relation with other companies. “Shomal Cement
Company” in addition to direct ownership, is the shareholder of Semazan
indirectly and through “Ghaen Cement Company”. “Fars and Khouzestan
Cement Company” have similarly direct and indirect owners.

“Behbahan Cement” and “Fars Cement” companies are on the second
level. These two companies are the indirect shareholders of the Samazan
Company. Nonetheless, the shareholding of “Fars and Khouzestan Cement
Company” in these two companies have resulted in a complex ownership
relation. This company has an indirect ownership with the distance of 3 in
Samazan with the shareholding of the second level companies, as well as, the
direct and indirect ownership with the distance of 2 in Samazan Company.
This ownership relation causes the controlling and ownership power of
“Fars and Khouzestan Cement Company” to stay hidden or to be under-
evaluated in Samazan.

Moreover, the other point worth mentioning is the cross shareholding of
“Ghaen Cement Company” in “Behbahan Cement 7 Company” in the second
level of ownership structure. This company which was the direct owner of
Samazan only in appearance, is also the owner of this company indirectly and
with the distance of 4. On the third level, “Sepahan Cement Company” has
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provided the possibility of two other indirect ownerships with the lengths of 3
and 4 for “Fars and Khouzestan Cement Company”. Eventually, the local
ownership network in financial services industry through the indirect
ownership of “Ghadir Investment Company” shape the fourth and fifth levels
of this network.

Figure 4: The Cross Shareholding Structure in Cement Industry
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As observed above, the cross shareholding leads to further intertwinedness
of companies and their interconnectedness. The study of complex networks
enables the recognition of the most important companies in each industry or
market. Overlooking the role of indirect ownership can be deceptive in the
studies related with ownership concentration and in studying the relationship
between companies’ performance with ownership structure and the
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competition among companies in an industry. In this example “Fars and
Khouzestan Cement Company” indirectly controls a considerable portion of
other companies’ shares and is considered as the most significant company in
this network.

The portion of each company’s value which is indirectly related with
primary owners, is considered twice in the calculation of market’s total value
and therefore, results in error. In this example the first level companies in total
own 55.04 percent of Samazan’s total value. Thus, less than 45 percent of this
company’s value is owned directly by Samazan’s primary owners. In
calculating Cement Industry market value in which the total value of Samazan
and first level companies (Kerman Cement, Shomal Cement, Ghaen Cement,
Farse No Cement and Fars and Khouzestan Cement) are added together, at
least as much as 55.04 percent of Samazan’s value error occurs.

According to the associated row with Samazan in T and P matrixes, it can
be concluded that while only 5 primary owners are the direct shareholders of
this company, 62 other primary owners indirectly own a portion of shares in
this company. Among these, 13 primary owners hold more than 1 percent of
shares. The shareholding amount of 7 major institutional shareholders are
presented in table 6.

As observed “Cement Industry Investment and Development” has
achieved more than half of its ownership in Semazan indirectly. Moreover,
the four institutional investors own shares more than other direct shareholders
and only through the intermediate shareholders in this company. The amount
of WADTL shows the total weighted average distance, “Mining and Industry
Bank” and also “Boursiran Joint Investment” are only direct shareholders and
“Social Security Investment” holds the most complex form of ownership in
Semazan.

5. Conclusions and Suggestions

A model was presented for identification and studying the aspects of
ownership structure in this research. The capability of this model in
identifying indirect ownership in Tehran Stock Exchange was evaluated and
it was shown that a great portion of the value owned by shareholders in this
market is indirect; in a way that 86 percent of the observed ownership relations
are indirect ownerships. Determining the ranking of the major owners shows
that combining them with regard to indirect ownership considerably changes.
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Table 6: The Primary Owners of Mazandaran Cement Company
(With the Shareholding of More than 1 Percent)

Total Direct
Primary Owners ownership ownership WADTL
(Percentage) | (Percentage)

Investment and Development

Cement Industry Company 45.44 20.78 1.54
Mining and Industry Bank 15.10 15.10 1
Social Security Investment 6.15 - 2.07
Ta’amin Cement Investment 4.00 - 1.77
Maskan Bank Investment Group 2.25 - 2.00
Oil Pension Fund Investment 2.10 - 1.54
Boursiran Joint Investment 1.73 1.73 1

Source: Authors’ calculations

Studying the degree of ownership concentration reveals that more than 60
percent of the market’s total value is owned by only 10 percent of the
shareholders. Moreover, 15.35 percent of the market’s total value is obtained
through indirect ownership and is considered twice in calculating market’s
total value. Additionally by determining the criterion of weighted average
distance to specify the level of ownership network complexity for all the
ownership relations in Tehran Stock Exchange and calculating the distribution
of this distance, it was shown that most of the ownership relations
between primary and intermediate owners have a length of more than 2 and
contain a type of indirect ownership with the presence of at least one
intermediate owner.

Finding a method for identifying the ownership circles is one of the
suggested issues for further study. In ownership circles, a company indirectly
owns a portion of its shares. Those ownership circles which are hidden in
appearance and are not extractable for financial reports can lead to false
valuation and market inefficiency including speculative bubbles. The
presented model in this research is able to identify ownership circles in
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indirect ownership network by a software algorithm. It is possible to evaluate
the effect of such ownership structures on performance and pricing of
companies through case study of the companies in such circles. On the other
hand, in case that more transparent information of real shareholders and
owners of the institutional investors were accessible, the results of empirical
examination of this research in Tehran Stock Exchange would be more
accurate and more reliable. For this aim, it is necessary to provide a more
distinct separation of individuals and the real owners of Limited Liability
Partnerships.

As noted in the example of Cement Industry ownership network, there is
a considerable amount of indirect ownership in markets and this has a direct
effect on the controlling method and the value owned by primary owners.
Therefore, there is an obvious need for designing and presenting a model
which is able to recognize and study the dimensions of such ownership
networks. On the condition that such ownership is overlooked, then the level
of ownership concentration, market value and the related analysis to these
amounts will be deceptive and the cost for neglecting cross shareholding
structure is the vast occurrence of error in the results of numerous financial
researches.
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Abstract

Not only in Iran, but throughout the world, banks and banking industry are considered
as very important parts of the economy. This study seeks to investigate the impact of
the internal characteristics of banks, the structure of the banking industry and the
economic situation of Iran on the profitability of the banking system of Iran by
exploring the theory of the Structuralism school concerning the impact of structure
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of the bank - have a positive impact on profitability. Besides, structural factors
including market share and concentration are shown to have a positive impact on
profitability whereas ownership appears to have no significant impact. Furthermore,
inflation and economic cycles — among environmental factors — exhibit a positive
impact on profitability.

Keywords: The banking industry of Iran, Profitability, Return on assets,
Structuralism theory
JEL Classifications: C23, D22, L22, L25

* Faculty Member, Monetary and Banking Research Institute, E-mail: arshadil@yahoo.com
** Assistant Professor of Economics, Faculty of Economics and Management, Islamic Azad
University of Shiraz, Shiraz, Iran, E-mail: mhrzad@yahoo.com

*** Ms in economic development and planning. E-mail : salimil976@yahoo.com


mailto:salimi1976@yahoo.com

108 Money and Economy, Vol. 10, No. 1, Winter 2015

1. Introduction

Banks as intermediary funds are considered a key element of financial
markets besides investing institutions such as insurance and the stock market.
At present, due to the insufficient development of the capital market, banking
is of extraordinary importance in the economy of Iran. The role of financial
markets (banks) in financing various economic sectors is incomparably
stronger than the capital market (stock exchange) (Shadkam, 2001). Thus,
regarding their prominent role in the economy, evaluating the performance of
banks can be of tremendous importance. The activity sphere of banks can be
divided into three parts: Resource mobilization, Resource allocation and
providing services. Therefore, examining and identifying the performance of
banks in any of these tasks can discover the strengths and weaknesses of
banks. In as much as banks seek profit like other economic enterprises,
recognizing effective factors is essential for achieving this important goal.

Factors affecting the profitability of banks are divided into two general
categories: Internal and External factors. Internal factors are under the control
of bank management whereas external factors are beyond the control of
management and are influenced by the macro environment. As a result,
internal factors mainly reflect management policies and tactics that emerge in
the areas of resource allocation, management of assets and liabilities, cash
management and cost management (Owni, 2008). Since a profitable bank has
more power for countering negative market shocks, it is essential to pay
attention to the profitability index as one of the indicators of performance
appraisal in banks and the importance of its role in decision makings related
to resource mobilization, financing and resource allocation. Therefore, banks
should attain the ability to boost competitiveness and adapt to changes in the
macro environment by analyzing factors associated with the profitability of
bank branches (Owni, 2008).

In recent decades, identifying effective factors in bank profitability has
become a focus of attention by many economists and financial engineers in
the economic literature. Despite the state of the banking network in Iran, this
issue has received little attention. However, after the Third Development Plan
of Iran, the emergence of private banks and increased competition in this
arena, especially because private banks do not tend to participate in less
profitable activities and opportunities, it is necessary that banks prepare for
tackling the challenges ahead by assessing momentary activities and functions
and by identifying their strengths and weaknesses. This study was carried out



Effective Factors on Bank ... 109

in the framework of Structuralism theories based on the contingency of
performance on market structure, market conduct, internal organization and
external conditions in order to determine factors affecting the profitability of
banks in Iran and explore the role of internal factors (capital and the size of
bank), market structure (degree of concentration, ownership and market share)
and macroeconomic conditions (inflation and the business cycle) in
profitability of the banking system. This study is comprised of five sections.
The theoretical foundations will be presented shortly. Then, a literature review
is provided in the form of studies conducted in Iran and abroad. Section Four
contains the findings of the study; Section Five refers to the experimental
results and the last section provides recommendations.

2. Theoretical Foundations

Is the direction of causality among elements of the market from structure to
performance, or vice versa? Is it the change of structural elements that change
performance indicators or is it the change of market performance that leads to
changes in the structure and size of market structure and its variables? There
iS no consensus among economists on this debate. Some support the first,
others promote the second. In response to the above questions, market
elements and the direction of causality between them are explored from the
perspective of different schools. Any market has three elements: Performance,
Conduct and Structure. The shape and type of an organization depends on the
nature and connection of these elements. However, researchers have not yet
agreed on the relationships and the direction of causality among these
elements. Market structure characterizes the organizational characteristics of
a market and helps specify the relationships among these properties. Market
structure is one of those organizational characteristics that can be used to
determine the nature of competition and pricing in a market.

Among the most important organizational aspects of a market are the
focus of vendors, the focus of buyers, entry conditions and the degree of goods
diversity. Market conduct is one of the three dimensions and is in fact a model
employed by firms to adapt to market conditions. Any decision or policy
employed by a firm to pursue its activities in the market can be attributed to
the conduct dimension. Firm conduct can be studied in areas such as policies,
production, prices, cooperation or competition with other firms, and policies
for promoting sales. Economic performance is the product and result of the
economic activity. Economic performance has many dimensions due to the
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diversity of activities by enterprises. The performance of enterprises as the
employer of manpower is studied in the theory of labor economics and their
performance in the field of production management and organization is
studied in discussions on management organization and production
engineering. The deviation of price from marginal cost is another aspect of
enterprise performance. The greater the price is compared to marginal cost,
the more profitable the economic activity is; hence the questions: Why do
enterprises have different performances? Why are some more profitable and
with better performance than others (Khodadad Kashi, 2010)? Why does
competition prevail in some markets and industries whereas cooperative and
competitive conduct does in other markets? Influential factors in shaping the
performance of the market can be determined by answering these questions.
Many attempts have been made in the literature of economics to explain
market performance by its structure. Of course, this is only one aspect of the
case. There are many articles that promote and support the reverse of the idea.
The earliest discussions and studies on the relationship between the three
elements of market originally began with authors who were in fact among the
founders of the school of ‘structuralism’. The basic principles and foundations
of this school were formed by Mason (1939) and his students. Mason stressed
the importance of structure of the three elements of market. Structuralism
argues that the direction of causality is from structure to conduct and then
culminates in performance.

Figure 2.1: Direction of Causality from the Perspective of
Structuralism

Initial Market Market Market
conditions structure conduct performance

— _ —

Market structure and the conduct of enterprises in the market in totality
comprise the market performance of enterprises and the overall performance
of the market and industry. Market structure is in turn influenced by a range
of initial conditions. For example, on the part of the supplier, initial conditions
that affect market structure include the location and type of material and its
type of ownership, the nature of the technology employed, and the power of
the unions. On the part of the user, factors such as the price elasticity of
demand, availability of substitute products and the growth rate of demand
affect market structure (Khodadad Kashi, 2010). If the direction of causality
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is from initial conditions to market structure, market conduct and
performance, then we need to look for theories that can predict market
performance by observing initial conditions and market structure. The view of
structuralists, i.e., the SCP approach, can be represented in the form of a
simple formula:

Market Performance = f (External and internal conditions of organization,
market conduct, market structure)

In the above corollary formula, explanatory variables or the independent
variables are on the right side and performance variables on the left side. In
opposition to the structuralism school, there is the Chicago-UCLA school.
This school was formed since the late 50°s in the field of industrial economics
by Stigler (1957) in the University of Chicago. From the 70’s onward, it
reached its pinnacle by the efforts of such famous economists as Brozen,
McGee, Demsetz, Posner and other authors who had opposing views to
structuralists. Most theorists of this school are active at the University of
Chicago and UCLA. Unlike structuralists, the advocates of this school
conceive of the direction of causality to be from performance to conduct and
structure (see Figure 2-2). According to this school of thought, market
structure and the conduct of enterprises depend on relative performance (one
aspect of performance).

Figure 2.2. Direction of Causality from the Perspective of the
Chicago School

Market Market Market
performance conduct structure
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In the framework of this school, we have:

Market Structure= f (External conditions, Market Performance, Market
Conduct)

In addition to these two theories, there are other schools with their specific
conception of the direction of causality between elements of the market:
Behaviorism is one of them. Behaviorists argue that the conduct pattern of
enterprises is the main factor in shaping market performance. They believe
that market performance is not so much dependent on market structure as on
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the conduct pattern of enterprises. Entry School was founded between the
years 1975-1982 by economists such as Baumol, Baily and Willig. Like the
Chicago scholars, Behaviorists do not consider a significant role for market
structure in determining market performance. According to Entry School, the
potential entry of external enterprises into the industry is the most important
factor in determining the outcome and performance of the market. If there are
no barriers to entering the market, enterprises that were already operating in
the industry are forced to produce at optimum competitive levels.

3. Empirical Studies Conducted

This section presents studies conducted on the effect of structural elements
(market concentration, share and ownership), internal characteristics of banks
(capital and the size of the bank) and environmental factors (inflation and
economic cycles) on banks’ profitability:

In a studt, Dietrich and Venznyrd (2010), investigated the factors affecting
the profitability of banks during and before the crisis by using 372 commercial
banks of Switzerland for 1999-2009 period. The results of this study show that
there is a large difference between profitability of banks, total growth of loans,
costs of credit finance and type of trade. Banks that are more efficient, are
more profitable. Average growth of loan has a positive impact on bank
profitability. Financing costs have a negative impact on profitability. Banks
which rely on interest income are compared to other banks (those that have
not such condition) less profitable. In the case of exogenous and
macroeconomic variable the study concludes that, tax has a negative and
reverse effect on the profitability of banks in Switzerland. Business cycle has
an impact on bank profit, during all the years considered and is in the direction
with business cycle. Interest rate structure which is determined with the
differences of 5 and 2 interest rate, has a positive effect on bank profitability
in Switzerland in the whole period especially during crisis. Ramlal (2009)
investigated the determinants of banking, industry and macroeconomic
profitability of the banking system of Taiwan based on panel data estimations
using quarterly data from March 2002 to December 2007. Results show that
among the variables used in the model, credit risk has the greatest effect on
profitability. In other words, nearly 1 percent (%) change in credit risk causes
about 947 change in the profitability.

Drakeh and et al (2005) examined the effect of macroeconomic variables
and regulation and self- regulation factors on bank productivity in Hong Kong
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for the 1995 to 2001 period. Results indicate that high levels of technical
productivity for some institutions, have a significant oscillation in
productivity levels and also circumstance factors on the size of various banks
and surprisingly financial sectors, Hong Kong’s annexation to china,
unexpected financial events and South East Asian financial crisis during 1997-
98 do not have a considerable effect on relative productivity.

Brock and Short (1979) examined the relationship between interest rates
of 60 banks and the concentration of the internal banking market. Based on
the available evidence, this paper indicates that a greater concentration leads
to higher interest rates. However, relatively smaller values of the
concentration variable show that great changes in the concentration of banks
cause a slight reduction in interest rates. Bourke & Philips (1989) in their study
examined the profitability of banks in 12 countries in Europe and North
America with regard to influencing internal and external determinants.
Because of problematic differences in the comparison of banks from different
countries, they introduced the concept of added value. This study confirmed
the hypothesis that risk aversion of the banks was at a great degree of market
power. Molyneux and Thornton (1992) examined the determinants of bank
performance in 18 European countries between 1986 and 1989. This study
replicated Bourke’s method with an emphasis on large-sized banks. Their
study confirmed a positive relationship between profitability and bank size.
Steinherr and Huveneers (1994) in their study investigated two types of
systems: systems based on databases and systems based on market. They
differentiated between public banks and private banks and examined the
effects of structural variables and the rules and regulations in the variability
of bank performance and concluded that public banks can achieve an optimal
exchange of risk and return by accurately controlled and high-capacity data
collection. Based on this empirical study, they also found that these factors, as
the relationship between economic growth and financial variables indicates,
are very important. In another study Guru, Staunton and Mugam (1999)
analyzed the determinants of profitability in Malaysian commercial banks
based on a sample of 17 commercial banks of Malaysia. The results of this
research showed that, among internal factors, management commitment is a
distributor of high significance for bank profitability and that, among external
factors, market interest rate has a negative impact and inflation has a positive
effect on bank profitability. Lara and Mesquita (2003) in their study titled “the
relationship between capital structure and profitability” investigated the
relationship between profitability and measures of capital structure including
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short-term debt ratio, long-term debt ratio and equity in a sample of 70
enterprises in Brazil between 1995 and 2001. Using multivariate regression
models, they arrived at a positive relationship between profitability on the one
hand and short-term debt ratio and equity on the other. Also, they concluded
that there is a negative relationship between profitability and long-term
debt ratio.

In his study titled “The effect of capital structure on profitability” Abor
(2005) investigated the relationship between measures of capital structure and
the profitability of a sample of companies in Ghana between 1998 and 2002.
The results of this study showed that there is a positive relationship between
short-term debt to asset ratio and profitability as well as between total leverage
ratio and profitability, but there is a negative relationship between long-term
debt to asset ratio and profitability. Bereger, Hasan and Zhou (2006), by
studying the effect of ownership on bank performance in China, concluded
that public banks are less profitable and the entrance of external banks
increases the efficiency of the banking system.

Namazi and Shirzadeh (2004) investigated the relationship between
capital structure and profitability in companies listed on the Tehran Stock
Exchange. The sample consisted of 108 companies from various industries.
Data relating to debt to assets ratio and return on assets ratio were collected
and tested annually and focally in a 5-year period. Correlation coefficient was
used to test the hypotheses. The results show there is a positive relationship in
general between capital structure and corporate profitability. However, this
relationship is statistically weak (Arbabian and Safari Graily, 2009). Sajjadi
et al (2007) studied the effect of six factors (type of industry, size, longevity,
capital to assets ratio, leverage, and cost of advertising) on the profitability of
companies listed on the Tehran Stock Exchange. Profitability is defined in
terms of three standards: return on assets, adjusted return on assets, and return
on capital. The results indicate that variables such as size, capital to assets
ratio and leverage have an impact on profitability. However, industry type,
longevity and cost of advertising have no effect on profitability. Also by
considering the criterion of return on capital, the type of industry and the size
of enterprise have an impact on profitability. However, capital to assets ratio,
leverage and the cost of advertising have no effect on profitability.
Mohammadi (2009) in his study examined the effect of capital management
on corporate profitability in a sample of companies listed on the Tehran Stock
Exchange. This study used gross profit to total assets ratio as a measure of
corporate profitability; the variables of debt collection cycle, inventory
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turnover cycle, creditors’ payment cycle and cash conversion cycle as
measures of working capital management; and the variables of firm size, sales
growth, financial assets to total assets ratio, and debt to total assets ratio as
control variables. The results of this study showed that there was a significant
inverse relationship between corporate profitability ratios on the one hand and
debt collection cycle, inventory turnover cycle, creditors’ payment cycle and
cash conversion cycle. In other words, managers can increase their
profitability within reasonable limits by limiting the debt collection cycle and
inventory turnover cycle.

4. The Selected Model and Features of Variables

The present study seeks to investigate the factors affecting profitability as an
indicator of performance in the banking industry. The statistical population is
comprised of the performance of state and private banks of Iran during the
years 2003 to 2012. Relevant data are collected from annual official issues of
the Central Bank of Iran and the Iran Statistics Center. Following studies
in the field, this study divides the factors affecting profitability into
three categories:

1- Internal characteristics of banks including asset size and capital size,

2- Market structure including the degree of concentration, ownership and
market share,

3- Variables including inflation and economic cycles that make it possible
to examine the impact of macroeconomic conditions on the
performance of the banking system.

A review of the literature on bank profitability shows the functional form
for profitability analysis is linear. Short and Bourke studied several functional
forms and found that the linear model is as good as any other functional form
due to its simplicity. In support of the linear form, Wiliams, Molyneux and
Thornton evaluated the linear model in their studies on bank profitability and
reached the same conclusion.

In the present study, a multiple linear regression model is used to
investigate the functional relationship between the selected variables
according to the following estimation equation:

J , L | M
Yi =G +Zj:1 :Bjxi{ +Z|:1 B % +Zm:1 BoXit + &y
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Whereby:

Yie : Profitability index of bank i in time t,

]
Xit . Internal characteristics of the bank,

|
Xit : Market Structure,

m
X: . .
1t - Macroeconomic conditions, and;

It - Disturbance term; represents the factors that can affect profitability
but are not included in the model.

4.1. Features of variables
A: Calculating the dependent variable

To examine the performance of the banking industry, this study uses return on
total assets (ROA) ratio which indicates management efficiency in the use of
resources for profitability.

ROA = (net profit / average total assets)

Return on total assets can be demonstrated in another form known as the
DuPont formula which shows the relationship between profit margin and total
asset turnover.

ROA = (net profit/ net sales) x (net sales /average total assets)
As a result:
ROA = (Net profit margin x total asset turnover)

This study uses the ROA ratio (the ratio of profit after tax to total assets)
among the four criteria of commercial banks’ profitability, including profit
before tax as a percentage of total assets (return on total assets ratio), profit
after tax as a percentage of total assets, profit before tax as a percentage
of total equity (return on equity), and profit after tax as a percentage of
total equity.
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B: Calculating independent variables

The model used in this study is based on structuralism theories in which the
size of capital, the size of assets, the degree of concentration, ownership,
market share, inflation, and economic cycles are defined as explanatory
variables. Each method is defined and discussed below in its own right:

4.2. Internal characteristics of banks

Based on studies, capital and asset size of a bank are among internal factors
that can affect the performance of that bank. To examine the impact of internal
factors on profitability, this study uses bank assets and the size of bank.

Bank assets can affect the profitability of a bank through different
channels (Santomer, 2002). Bank assets can affect the lending
capacity of a bank. Since performance is related to the conversion of
inputs to outputs, the profitability of a bank will change under the
influence of changes in equity. Bank assets as mentioned in balance
sheet liabilities (resources) are measured in the form of the following
equation; total assets minus liabilities. The bank assets variable is
entered into the model as one of the explanatory variables since it is
expected to have a positive relationship with bank profitability.

Size is another factor that can affect the bank performance. Size can
be defined in terms of the presence or absence of economies of scale.
The presence of economies of scale in an industry means that by
producing in larger scales, we can reduce the costs of that enterprise.
In this study, the total assets of a bank are used as a substitute for the
size of a bank. The total assets of an enterprise include all the valuable
material and spiritual paraphernalia. These assets are classified into
two general categories: Tangible assets (real estate, machinery,
equipment, etc.), and intangible assets: (reputation, product patents,
etc.). In the case of banks, their total assets represent the size of the
bank and it is clear that the greater is the total value of assets, the
greater is the size. This study uses the logarithm of total assets - for
the sake of consistency between this variable and other financial ratios
in the regression model - to measure the impact of the size of the bank
on profitability.
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e Based on a study by Hughes, Mester & Moon (2001), studies that
examine the relationship between the size and performance of the
banking system regardless of the composition of banks’ portfolios,
report a negative relationship between size and bank performance.
However, taking the risk of various activities into account, very
dissimilar results have been reported; for instance, Smirlock (1985)
reported a significant positive relationship between bank size and
performance.

4.3. Market structure

In any market, structural variables are often identified and evaluated to
examine the nature of competition and monopoly. The structure of a market
refers to the arrangement of its components as a whole. The degree of
concentration by buyers and sellers, difference in goods, economies of scale
and market conditions are among the determining factors of market structure.
A high degree of concentration or many barriers to the entry of new enterprises
can lead to the formation of a monopoly in that market. Market structure is
very important because of its impact on market performance (price, profit,
market efficiency and productivity). The concentration index, ownership and
market share of banks are used to examine the impact of market structure.
Indicators used to measure market structure are as follows:

e Concentration is one of the most important aspects and dimensions of
market structure and shows the degree to which the market is close to
or away from competition. Concentration reflects the distribution of
market among different enterprises and represents its two aspects: the
number of enterprises and inequality in the distribution of market
share among enterprises. One of the most useful indicators for
measuring concentration is the Hirschman-Herfindahl Index. This
index considers the data relating to all enterprises and is equal to the
sum of squared shares of all enterprises active in the industry:

H=3N,( 1/)?=3i, S

This index considers more weight for larger enterprises. This research uses
the Hirschman-Herfindahl concentration index to explore the impact of
concentration on the performance of banking enterprises based on bank
deposits, which is calculated as follows:
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Total deposits in bankiin yeart 2
IMC;e = ( P y )

Total deposits in commercial banks in year t
Concerning the impact of concentration on profitability, we can refer to

studies by Miller (1995), Shaffer (1989), Bosanko and Thakor (1992), and
Stiglitz, Murdock and Hellman (2000).

e Ownership is another issue that can affect the performance of the
banking system. The relationship between ownership and
performance has been evaluated in studies by Barth et al. (2004) and
Short (1979). By investigating the effect of ownership on bank
performance in China, Hasan, Berger and Zhou (2006) concluded
that public banks are less profitable and the entrance of external
banks can increase the efficiency of the banking system and the
growth of the economy. Based on the results of their study Hejazi et
al (2008) reported a negative relationship between performance and
state ownership in the banking industry of Iran. They used dummy
variables to express the effects of ownership. Its value was
considered zero for state banks and one for private banks.

Market share is one of the structural factors that can affect the profitability
of banks. The share of the market is in the country’s whole banking system
and can be used as a criterion of competition among banks. Therefore, a
change in market share can be effective in the potential profit of banks. The
criterion of deposits from the total deposits of commercial banks can be
expressed as the criterion for a bank’s market share.

4.3. Macro-economic characteristics

Inflation rate and economic cycles are the other explanatory variables for
expressing the impact of macroeconomic conditions on bank profitability and
can affect the performance of the banking system. (Revell, 1979, Bicker &
Hu., 2002, Demirguc & Huizinga, 2004) used the consumer price index (CPI)
as an expression of inflation and Gross Domestic Product (GDP) to express
economic cycles.

5. Experimental Results of the Model

The present study seeks to investigate the factors affecting profitability as an
indicator of performance in the banking industry. The statistical population is
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comprised of the performance of state and private banks of Iran during the
years 2003 to 2012. Relevant data are collected from annual official issues of
the Central Bank of Iran and the Iranian Statistics Center. This study employs
several variables, including capital, size (assets) of the bank, degree of
concentration, ownership, market share, inflation and economic cycles. First,
the variables are tested. Then, a model is developed. And finally, the E-views
software and the Excel software are used for estimating the model based on
the suggested pattern. We analyze the results obtained according to estimated
coefficients.

5.1. Tests of stationarity

In order to ensure the veracity of regression, it is necessary to examine the
stationarity of variables. To this end, we used the Im. Pesaran and Shin Test
(IPS). Based on the results of the tests, it was observed that all variables are at
the stationary level. In other words, the variables are | (0).

5.2. Hausman test

The Hausman test is used for determining an appropriate method for
estimating the pattern. This test can help us to select a convenient way for
estimation: either the fixed effects method or the random effects method. The
rejection of the null hypothesis in this case implies that the fixed effects
method is accepted. The results of this test and the probability of confirming
the null hypothesis are presented in table (5-1). Comparing collected statistics
with the statistics obtained from the critical values table, it can be concluded
that the appropriate method for estimating the model is the fixed effects
method since the null hypothesis is rejected. Based on the results obtained, the
fixed effects method is used for estimating the pattern.

Table 5.1;: Hausman Test Results

Prob. Statistic Type of test

0.000 8.35 Hausman test

Source: Research findings
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As it can be seen, Hausman test results indicate that the fixed effects
method is preferred over the random effects method for estimating the pattern.
The null hypothesis (the presence of random effects) cannot be accepted at a
95 percent confidence interval model and the model for both parts of the study
features fixed effects. The confirmation of the presence of fixed effects means
that the difference of parameters for different banks in both parts is shown in
their intercepts and not in the disturbance term.

5.3. F- Limr test results (Pool or Panel Placement Test)

In the panel data approach, we use F-Limr (Chow) test to determine whether
the data fusion (Pool) method or the Panel Data method should be used for
estimating the model. This test is calculated based on F-statistic. There are
two modes in this case: the data are either of the Panel type or of the pool type,
whereby the intercepts are equal.

Table 5.2: F-Limr Test Results for Main Patterns

Prob. Statistic Type of test

0.000 14.07 F test (Bound)

Source: Research findings

Thus, since the F in 95% confidence level and the obtained F-statistic is
14/07, so the null hypothesis base on pool data is rejected. Thus in this study
the panel data model is implied.

5.4. Model estimation results

After determining the appropriate method for parameter estimation, in this
section we describe the results of the estimated model intended for banks. The
investigation determined that the fixed effects model is fit for estimating the
model. On this basis, the results of estimating the model are presented in
Table (5-3):
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Table 5.3: Model estimation results

Variable Coeeficient | T Statistic Prob.
Capital of the bank 0.12 10.98 0.000
Size of the bank 0.57 2.65 0.007
Concentration 0.09 9.05 0.000
Ownership -1.13 8.58 0.000
Market share 1.21 11.59 0.000
Inflation 0.64 15.33 0.000
Economic cycles 0.21 17.19 0.000
C 5.41 6.72 0.000
R-squared: 088 F-statistic: 19.23
Adjusted R-squared: 0.89 Prob.: 0.000

Source: Research findings

As the results show, the internal characteristics of banks - that is, capital
and size (assets) of a bank - have a positive impact on profitability. So, with a
one percent increase in bank capital, profitability increases 0.12 % and a one
percent change in the level of bank assets changes profitability by 0.57 %. On
the other hand, indicators of market structure have a significant positive
impact on bank profitability. So, a one percent increase in concentration and
market share increases profitability for 0.09 % and 1.21%, respectively. The
negative coefficient of the dummy variable of ownership indicates that state
banks have a lower profitability. In other words, one of the ways to increase
profitability is the privatization of banks. Indicators of macroeconomic
conditions also have a positive effect on the profitability of banks so that a one
percent increase in inflation increases profitability by 0.64 % and a one
percent change in GDP changes profitability by 0.21 %.
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6. Conclusions and Recommendations

The coefficients of variables in the model under study confirm the research
hypotheses and their effects on the profitability of the banking industry in Iran:

1-

e

w
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+
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1

The amount of capital has a positive effect on bank profitability. Among
the explanatory variables in the study period, the amount of capital
affects profitability positively. A bank with a proper capital enjoys
stability and can easily resist problems such as deferred debts and other
shocks to the economy or prevent the development of excessive shocks.
The amount of capital also affects the bank’s lending capacity. As a
result, the profitability of a bank is positively affected by capital.

Size of the bank has a positive effect on bank profitability. The total
assets of a bank affect the bank’s profitability positively and
significantly. The relationship between the size (total assets) of a bank
and profitability is positive and significant. This confirms the existence
of economies of scale caused by production in the banking industry
of Iran.

Concentration has a positive effect on bank profitability. Concentration
is another explanatory variable of the banking market structure which,
in this study, is expressed by the Hirschman -Herfindahl index and has
a significant positive impact on bank profitability. With a decrease in
concentration, loan rates decrease and interest rates increase. This will
result in reduced profitability. Also, an increase in the number of banks
increases the probability of receiving loans by inadequate customers
and therefore decreases the bank profitability.

Ownership has a negative impact on bank profitability. Ownership is
used as a variable to explain the market structure of the banking
industry. A negative coefficient suggests that ownership can explain the
difference in performance of private and public banking systems. The
entrance of private banks therefore can increase the profitability of the
banking system.

The market share of a bank has a positive effect on its profitability.
Based on research findings, the market share of a bank has a significant
impact on the profitability of that bank.
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6- As factors beyond the control of banks that reflect macroeconomic
conditions, inflation and economic cycles have a positive effect on bank
profitability.

Suggestions

Based on the findings of this study, bank characteristics and market structure
can affect the performance of the banking system. Therefore, it is necessary
to pay particular attention to the impact of market structure, market conduct
and internal characteristics of the bank on its performance in the formulation
of policies relating to the internal management of banks - such as making
decisions about the amount of capital and determining strategies to increase
market share either by increasing the number of branches or the use of
equipment related to electronic banking, and combining bank sources and
uses - as well as in policies relating to the regulation of the banking market.
Since the increase of the market share in the banking industry increases its
profitability, banking policies should be determined in a way as to increase
the share of banks in the industry. Banks should take action to increase their
market share through the efficient use of resources and manpower.

Regarding the role of deposits in mobilizing financial resources and their
importance in banking activities, it is necessary to develop and expand
deposits in a variety of ways so that different tastes are encouraged to deposit.
In this way, the share of deposits increases among other means of bank
financing. In this regard, one of the problems is the lack of attention to the
composition of bank assets and expenses such that, in the last few years, the
banking industry has sunk into a declining phase of profitability because of
providing excessive loans and facilities in the form of directed credits or other
facilities. In other words, despite the fact that participation in investment
projects in this industry is profitable, losses arising from directed credits and
loans have led to an extensive loss in the entire banking industry. In this
regard, it is necessary to explain that the uncontrolled expansion of loans,
facilities and directed credits only apply to banks with state ownership since
directed credits do not belong to private banks. Therefore, it seems that the
privatization of banks, increasing bank capital, reducing loans and credits, and
increasing participation in investment projects can play important role in
increasing the profitability of the banking industry.
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1. Introduction

Over the past several decades, theorists, professional associations, and the
accounting standard setters, have been unanimous in one matter: The main
objective of financial accounting is to provide information that is useful for
decision-making of investors, creditors and other stakeholders of an entity.
Nonetheless, much debate has been going on about identifying beneficiaries,
their interests, and their information needs. The answers to these questions are
important because they determine the mission of accounting in financial
reporting.

These answers include from general-purpose financial reporting to
specific financial reporting, while the main users, i.e. shareholders and
lenders, have received the most consideration. Among the expressed limits of
financial reporting, the cost of providing the information and presentation of
multiple reports are potential factors that could confuse users. The conceptual
framework proposed by the Joint Working Group on IASB' and FASB? as the
latest document in this regard, not only emphasizes general-purpose financial
reporting, but also accepts some kind of reasonable flexibility. Since
flexibility is one of the basic requirements for the adoption of a conceptual
framework in social sciences, this feature seems greatly essential.

This paper aims to present a financial statement, which is designed for the
banking industry of Iran, using the concept of reasonable flexibility in
financial reporting. Conceptual and legal background of this financial
statement, using a consequential method, can be a model for the development
of financial reporting. While remaining committed to the conceptual
framework accepted; the new financial statement shows the necessity and how
to use the flexibility of a theoretical framework in financial reporting.

2. Iran's Usury-free Banking and its Basic Principles?

The Usury-free Banking Law was passed by the Parliament on Aug 30, 1983.
Since then, the Iran banking system has been governed by this law. According
to this law, a bank uses investment deposits as well as the funds belonging to
investors on the basis of Islamic contracts. The relationship between the bank
and its depositors is based on proxy, on behalf of depositors and banks as an

1. International Accounting Statements Board
2. Financial Accounting Standards Board
3. In this paper, the depositors mean the owners of investment deposits.
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investor which they engage in a standard contract, which allows the bank to
invest and manage the depositors’ resources.

The reward from these investment activities is called mutual income,
which should be divided in proportion to the bank's resources (received
deposits) after deducting certain amount of fees from depositors” income prior
to the closing of their contract.

This process forms the core business model of the usury-free banking in
Iran. Among other activities, a bank is allowed to mobilize Qarz-Al-Hasanah
resources (interest free), lend Qarz-Al-Hasanah financial facilities, and
provide other banking services to its customers. However the revenues coming
from these activities belong to the bank and are non-mutual.

According to the definition provided by European Banking Authority in
2013, a business model refers to a set of tools and methods which create profit
and growth. These tools and methods are derived from multiple interacting
factors that organize the main activities of an organization to achieve its
business objectives. Experts have suggested several structures in relation to
the business model. One of the most recent ones was suggested by
Osterwalder and Pigneur (2010) which considered nine factors that take into
account the components of the business model, including customer segments,
value propositions, channels, customer relationships, revenue streams, cost
structure, key resources, key activities, and key partnerships. With regard to
these factors, the basic differences between conventional banking' and Usury-
Free banking business models are compared in the following table. This table
consists of four out of nine mentioned factors. The main purpose is to show
differences affecting financial reporting.

By looking at the table, we can distinguish between usury-free banking
and conventional banking business models. Some other differences can be
seen between Iran’s usury-free banking and Islamic Banking in other
countries. Part of these differences is due to the Shia and Sunni's principles,
and the other part is related to different rules governing banking business in
different countries. It seems that one of the areas that are affected by these
differences, is the difference in the structure of financial reporting, particularly
in the statements of financial performance. Financial reporting methods for

1.In this paper, the term "Conventional Banking" refers to interest-based banking business
model, which is common in most countries.
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mutual activities and also accountability to depositors, in such a way that the
set of financial statements is consistent with International Financial Reporting
Standards, are issues to be answered. In other words, we are trying to introduce
a financial reporting structure for usury-free banking business in Iran, and yet
convergent with International Financial Reporting Standards (IFRS), using a
comparative- consequential approach.

Accordingly, identifying the main principles of usury-free banking would
be the first step to design financial statements that are commensurate with
banking business in Iran.

2.1. Basic principles of Iran’s Usury-free Banking Business Model
Principle 1

According to the contract between the bank and its depositors, a bank is an
assignee for its depositors, and for the use of trust funds belonging to them,
and can withdraw its fees from their shares of mutual income. What remains,
will belong entirely to the depositors.

Corollary

The contract between a bank and its depositors creates a stewardship
relationship between them. This relationship puts the bank in the position of
accountability to the second party, namely the depositors. In contrast, in the
conventional banking, the relationship between a bank and its lenders
(including the depositors) is an ordinary one, in which the accountability of
the bank is limited to pay a certain interest, and to return the principal amount
of the loan at maturity.

Principle 2

A bank operates under the juridical rule of sharing profits and losses; which
says; “Profit belongs to the person who bears the risk”. In this spirit, as lenders
to a bank, rights of investment depositors differs from both rights of Qarz-Al-
Hasanah depositors (current and saving) and conventional banking depositors.

Corollary

Two main groups, namely the owners of investment term deposits, and
shareholders of the bank bear the risks related to banking operations. In
contrast, in the conventional banking, the rate of return for depositors is
determined in advance, in the form of interest rates; so they do not bear the
risk of volatility.
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Principle 3

Owners of investment term deposits, as well as small shareholders do not have
access to information regarding performance of the bank- in addition, they do
not have any role in running the bank, such as the voting right to appoint the
managers.

Corollary

This group needs to receive relevant and adequate information, to make
economic decisions.

Principle 4

Due to the nature of the banking business in Iran, the resources of Investment
depositors, those investors whose rate of return are not determined explicitly,
are many times greater than the resources of shareholders.

Corollary

It is imperative that this group of investors receive information regarding the
performance of the bank. This is as essential as receiving those information
by shareholders, even though the preparation of this information would might
be costly.

Principle 5

There is a potential conflict of interests between the depositors and
shareholders of a bank, because the earnings of the bank core business are
mutual and supposed to be divided between these two groups. This could be
potentially controversial. Moreover, bank has full legal authority on how to
use the deposits of all depositors. As a result, there is a possibility that a bank
employs depositor resources on a high-risk venture at the expense of their
depositors and interest of its shareholders.

Corollary
It is important to provide a statement that represents a fair sharing of
earnings between the depositors and shareholders of a bank.

Note: Income paid on account' to the depositors - as authorized by the
Usury-free Banking Law -may lead to a misconception that they have received

1. By on account we mean regular monthly payments with predetermined rates which according
to the present law, depositors usually receive from banks. This amount is not final and at the
end of each year after the bank finds the final amount, depositors receive the difference.
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all their interests during the financial period. However, it is a part of the
earning that bank expects to earn with certainty, and the difference between
the realized income and the income paid on account should be paid to the
depositors at the end of each period. On the other hand, paying more than the
realized income to the depositors is a substantive defect, and conflicts with the
religious and legal basis of the Usury-free Law. However, in the event of such
a case, decision on the excess income paid is on the discretion of shareholders
- that is, real and legal shareholders for the private banks, and government for
the state-owned banks. In fact, the excess payment means to donate a portion
of the shareholders’ profit interest to depositors.

3. Conceptual Framework for Financial Reporting

The proposed framework provided by the Joint Working Group on IASB and
FASB is the most recent and authoritative statement. In this section,
statements related to the fundamental assumptions are extracted from the
conceptual framework and the comparative basis needed for the outcome will
be provided.

Statement 1. Introduction

Strengthens accountability by reducing the information gap
between the providers of capital and the people to whom they
have entrusted their money. Standards based on the “Conceptual
Framework” provide information that is needed to hold
management to account

Corollary

Depositors are the main providers of funds in the banking business in Iran.
Therefore, the bank management must provide them with the information
needed for decision-making in order to fulfill accountability, and reducing the
information gap.

Statement 2. Description and scope of the reporting entity

A reporting entity is not necessarily a legal entity. It can
comprise a portion of an entity, or two or more entities.
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A reporting entity does not have to be a legal entity. If a reporting
entity is not a legal entity, the boundary of the reporting entity
needs to be set in such a way that the financial statements:

a. Provide the relevant financial information needed by those
existing and potential investors, lenders and other creditors
who rely on the financial statements; and

b. Faithfully represent the economic activities of the entity.

Corollary

According to the conceptual framework for IFRS, financial reporting does not
necessarily conform to the legal entity, and allows the financial statements to
include a part of the activities of a reporting entity. In this case, the financial
statements should faithfully reflect the required information, and the economic
activity occurring within the entity. Thus, in the banking business in Iran,
providing the information needed by the depositors in the form of a separate
report would be permitted.

Statement 3. Purpose, usefulness and limitations of general-
purpose financial reporting (1)

Many existing and potential investors, lenders and other
creditors cannot require reporting entities to provide
information directly to them and must rely on general purpose
financial reports for much of the financial information they need.
Consequently, they are the primary users to whom general
purpose financial reports are directed.

Corollary

In the banking business in Iran, shareholders and the depositors are considered
as very clear examples of users of general-purpose financial reporting.

Statement 4. Purpose, usefulness and limitations of general-
purpose financial reporting (2)

General purpose financial reports do not and cannot provide all
of the information that existing and potential investors, lenders
and other creditors need.
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Corollary

It is necessary to review which group of stakeholders cannot obtain the
required information from the common formats of general-purpose financial
reporting. In the banking business in Iran, depositors are clear examples of
this review.

Statement 5. Purpose, usefulness and limitations of general-
purpose financial reporting (3)

Individual primary users have different, and possibly conflicting,
information needs and desires. The Board 1ASB, in developing
financial reporting standards, will seek to provide the
information set that will meet the needs of the maximum number
of primary users. However, focusing on common information
needs does not prevent the reporting entity from including
additional information that is most useful to a particular subset
of primary users.

Corollary

The emphasis of financial reporting is to provide maximum information
needed for users. So, if general-purpose financial reporting is unable to meet
these needs, it is imperative to provide additional information for some
specific groups of users. Therefore, it is necessary to examine in any economy
and business:

- Whether sufficient efforts have been made in the general purpose
financial reporting, and

- What groups - especially among the main users - still require more
information?

It seems that the depositors are still candidates for such review in this case.

Statement 6. Presentation and disclosure as communication tools

Financial statements present, in the statement of financial position and the
statement(s) of financial performance, information about recognized assets,
liabilities, equity, income and expenses. They also disclose additional
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information about those recognized elements and other information that is
relevant to users.

Corollary

Financial performance reporting is not limited to a single financial statement,
and several financial statements can be used if needed. Financial performance
statements can cover certain activities of a reporting entity. Therefore, the
depositors can be target of one of the financial performance statements.

Statement 7. Presentation and disclosure objectives and principles (1)

In setting presentation and disclosure requirements, an
appropriate balance is needed between:

a. Giving entities the flexibility to provide relevant
information that faithfully represents the entity’s assets
and liabilities, and the transactions and other events of the
period; and

b. Requiring information that is comparable among entities
and across reporting periods

Corollary

Appropriate balance in providing information allows flexibility in the entities’
financial reporting, provided there is the possibility of comparison between
different reporting entities and different reporting periods. In practice, this
requirement may be interpreted as providing specific information in a different
economic environment, or in a specific business should not undermine the
comparability of financial reporting.

Statement 8. Presentation and disclosure objectives and principles (2)

Efficient and effective communication of information also
requires consideration of the following principles:

a. Entity-specific information is more useful than
‘boilerplate’  language and is more useful than
information that is readily available outside the financial
statements; and

b. Duplication of information in different parts of the
financial statements is usually unnecessary and makes
financial statements less understandable
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Corollary

Providing worthless or obvious information or duplicated information in the
financial statements undermines the effectiveness and efficiency of financial
reporting. So any creative designing of a statement of investment deposits
performance should be based on effectiveness and efficiency features.

4. Relationships between Fundamental Principles of Usury-free
Banking Business in Iran, and the Statements of IFRS
Conceptual Framework

Relationship 1: The relationship between a bank and its depositors is based
on a proxy, and the bank acts as a steward. To carry out this task, the bank
must be accountable to its depositors.

Conventional income statements (including those belonging to both
Iranian banks and the IFRS) are designed primarily for accountability to the
shareholders, in such a way that they start from income, and end in earnings
per share (of the shareholders). But in current financial statements of Iranian
banks, part of information related to the earnings of depositors is disclosed in
the income statement, but the important part is in the notes attached to the
financial statements. This method of disclosure undermines the integrity and
comprehensiveness of financial reporting, and it is in contrast with the first
statement of the conceptual framework of a sound financial reporting.
According to the second statement of the conceptual framework, reporting
entity can be a part of the firm. Therefore, report of investment deposits’
performance can be the subject of a separate report.

Furthermore, according to the third statement of the conceptual
framework, depositors are among those groups who are unable to oblige the
bank to report information directly to them. So depositors (such as small
shareholders) are among the addressees of general-purpose financial
reporting.

Relationship 2: The Two main providers of the bank’s resources, i.e.
depositors and shareholders are at risk of the bank core business. In
conventional banking, interest rate for lenders is definite and predetermined,
and the structure of bank’s profit and loss in accordance with IFRS is an
appropriate way of reporting financial performance. So basically, it is not
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necessary to provide a separate performance report for the interests of the
lenders (including the depositors). However, in the business model of usury-
free banking, the realized income of the depositors is not known in advance,
and they are entitled to receive a separate report to be informed of their
earnings of the bank’s mutual income. The first statement of the conceptual
framework emphasizes that accountability can reduce the information gap
between lenders and managers. Here, conventional income statement has not
been designed for this purpose, and there is always concern about the rights
of the depositors. Therefore, the bank report on the performance of investment
deposits is necessary.

Relationship 3: The depositors do not have access to the information of the
bank performance- nor do its small shareholders. Also, their final return
depends on the bank performance. According to the third statement of the
conceptual framework, the depositors should also receive a separate report on
the implementation of stewardship task of the bank management.

Relationship 4: Considering the importance of the depositors’ resources in
comparison to the shareholders’, it is clear that financial reporting should be
in accordance with the needs of this group. This necessity can be deduced
from the first, second and fifth statement of the conceptual framework. The
final part of the fifth statement clearly supports the provision of certain
information to the users when necessary. In the banking system of Iran, the
depositors (investors) are clear examples of users who need the relevant
information.

Relationship 5: It is clear that there is conflict of interests between the bank
depositors and shareholders in Iran. Total mutual incomes are the incomes that
should be divided between the depositors and shareholders. In the absence of
a clear statement of financial performance, the possibility of intentional or
unintentional error increases in sharing these mutual incomes. The fifth
statement of the conceptual framework has obviously recognized this conflict
of interest. In addition, a separate statement for financial performance can be
a subject of comments in the independent audit report. This fact increases the
responsibility of auditors, and decreases the potential negative impact of the
mentioned conflict of interest.

Note: Income paid on account to investment deposits acts as a double-
edged sword. If the income paid on account is less than the real
income, there will be a moral hazard risk of under-payment to the
depositors. In the opposite case, and due to legal restrictions on
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returning back the excess paid to the depositors, it will inevitably
lead to violation of the shareholders’ rights in favor of the
depositors. Although the latter should not occur in principle, the
experience of recent years shows it has happened in Iran.

5. Deducing Basic Principles of the Proposed Reporting Model
for Usury-free Banking System

In order to define an appropriate reporting model for the banking business in
Iran, it is necessary to identify the following basic principles based on the
relationships between the fundamental assumptions and the statement related
to the conceptual framework:

1.

It is necessary to design a separate financial statement regarding bank
performance, for the investment depositors in addition to the
conventional financial statements (Based on Statements 1 to 8 of the
IFRS conceptual framework, with emphasis on the statements 2, 3, 4
and 5).

. The proposed financial statement should be a supplement to the

conventional financial statements, and not to replace them. Therefore:

a. It should not undermine the formation of conventional financial
reporting, and the comparability between different reporting
entities, and different financial periods; and

b. Across banking industry in Iran, The statement by itself should be
comparable (Based on statement 7 of the IFRS conceptual
framework).

. The proposed financial statement should have the following features:

a. Reducing the information gap between the depositors — as the
main providers of the bank resources - and the resource
management authorities of the bank (Based on statement 1 of the
IFRS conceptual framework).

b. Providing the depositors with the necessary financial information,
and representing faithfully the economic activity of the reporting
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entity on how to use their resources (Based on statement 2 of the
IFRS conceptual framework).

c. Assuring the depositors about the fairness of shared earnings
(mutual income), and the consequences of potential conflicts of
interest (Based on statement 5 of the IFRS conceptual
framework).

d. Assisting the depositors in anticipation of the future cash flows
(Based on statement 6 of the IFRS conceptual framework).

e. Does not include trivial information, or those that are duplicated
or available from other sources. (Based on statement 8 of the
IFRS conceptual framework)

6. A Proposed Supplementary Financial Statement for
Banking Business in Iran

Based on reporting model which we have concluded in previous section, the
proposed supplementary financial statement is a performance related financial
statement entitled "Statement of investment deposits performance"”, which
should be presented together with the conventional financial statements on the
basis of IFRS. In fact, this financial statement is prepared for the depositors,
but it contains information that is potentially useful for other stakeholders such
as shareholders.

The financial statement begins with the mutual income, and leads to
difference payable to the depositors (that is the remaining claims of the
depositors of the mutual income, in addition to the previously income paid on
their account). The basis of this financial statement is easily comparable with
the income statement, whose main users are shareholders. That Income
Statement begins with bank income (as an independent reporting entity), and
leads to net profit belonging to shareholders.

As the income statement is based on profit and not loss, statement of
investment deposits performance will be based on the difference payable to
the depositors, i.e. realized income in excess of the income paid on account.
But under certain circumstances, the difference payable to the depositors
might be negative, which is called “excess income paid to the depositors”.
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7. Description of the Items Comprising Statement of
Investment Deposits Performance

According to the Usury-free Banking Law, and its regulations and guidelines,
statement of investment deposits performance is comprised of the following
items:

A. The mutual income, including:
1. Income from financial facilities',
2. Income from deposits,
3. Net income (loss) from investment,
B. The distribution of mutual income, including:
4. Share of the bank’s resources from mutual income,

5. Share of the depositors from mutual income, before deduction of
the bank’s fee,

6. The bank’s fee,
7. Share of the depositors from mutual income,
C. Other items, including:
8. Income from Required Reserve Deposits,
9. Compensation for unused depositor’s resources,
10. Realized income of the investment deposits,
11. Income paid on account to the investment deposits,

12. The difference of the realized income (extra paid income) to the
depositors.

1. The term “financial facilities” in Iran’s usury-free banking is equivalent to “loans” in
conventional banking. Consequently, the expression “income from financial facilities”
means, “interest from loans”.
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8. Statement of Investment Deposits Performance Structure

Statement of Investment Deposits Performance

for the year ended 31 December

Note 20X2 20X1
Mutual incomes
Income from financial facilities 9-1 XX XX
Income from deposits 9-2 XX XX
Net income (loss) from investment 9-3 XX XX
Sum of mutual income XX XX
Share of bank's resources from mutual income 9-4 (xx) (xx)
Share of depositors from mutual income before deduction of the bank's fee 9-5 XX XX
The bank's fee 9-6 (xx) (xX)
Share of depositors from mutual income 9-7 XX XX
Income from required reserve deposits 9-8 XX XX
Compensation for unused depositor’s resources 9-9 XX XX
Realized income from investment deposits 9-10 XX XX
Income paid on account to investment deposits 9-11 (xx) (xx)
The difference of realized income (extra paid income) to the depositors 9-12 XX (%X)

9. Description of the Nature of Items Comprising Statement of
Investment Deposits Performance

9.1. Income from financial facilities

This is the sum of incomes from financial facilities based on Islamic contracts,
including Installment Sale, Joaalah, Hire Purchase, Mudarabah, Civil
Partnership, Forward, Debt Discounting, Murabaha, Istisna, and any related
penalty clause, which should be disclosed separately in the notes attached.
Income from foreign currency financial facilities is non-mutual.

9.2. Income from deposits

This is the sum of incomes from deposits, including income from term
deposits deposited in other banks, Islamic bonds, Sukuk and Certificates of
deposits, which must be disclosed separately in the notes attached.
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Income from required reserve deposits is a non-mutual income, and
reported under the item 9-8. Also, income from foreign exchange items is hon-
mutual, and does not belong to the depositors.

9.3. Net income (loss) from investment

This is the sum of incomes from the bank investments, including gains from
stock trading and dividends, and increase (decrease) in value of the bank
investments, which must be disclosed separately in the notes attached. Since
the amount reported is the sum of positive and negative items, it is called the
net income (loss) from investment. Also, the income (loss) from foreign
currency investments is non-mutual, and does not belong to the depositors.

9.4. Share of bank resources from mutual income

This item includes share of the bank resources from mutual income, which is
calculated in accordance with the related relevant instructions, based on a 52-
week average of resources. This item and its components and the detailed
calculations must be disclosed separately in the notes attached. According to
the instructions, if the bank’s allocation of mutual resources (i.e. financial
facilities, investments, etc.) is less than free resources from investment
deposits, the bank’s share in the mutual income will be zero. Free resources
from investment deposits are equal to the average balance of investment
deposits minus Required Reserves. According to the instruction, allocation of
these resources is a priority.

9.5. Share of depositors from mutual income before deduction of
the bank fee

This item represents the amount after deducting the share of bank resources
from mutual income (9-4) but before deduction of bank fee (9-6).
9.6. The bank fee

This item shows the bank fee, which is for the management of depositors’
funds. Calculations of this item must be presented in the separate notes
attached.

In this regard, the following points should be considered:
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a. The bank fee should be announced at the beginning of the financial
period. The central bank determines only the ceiling. But within the
limit, the bank board has the responsibility of determining the rate.

b. Total amount of fee is obtained by multiplying the fee rate by the
average of the depositors’ free resources. But if the average allocation
of mutual resources is less than the average of the depositors’ free
resources (i.e. the bank has not allocated all the free resources), the
fee rate is multiplied by the average allocation of mutual resources.

c. Based on an incorrect but common practice in the recent years, some
banks offset their fee by the excess income paid to the depositors, so
that in some cases the total amount of fees equals zero. This offset is
against the law and contrary to the principle of full disclosure and
accounting standards.

9.7. Share of Depositors from Mutual Income

This item shows the share of depositors from mutual income (9-5) after
deducting the bank fee (9-6)

9.8. Income from required reserve deposits

This item shows the income paid to the average required reserve deposits by
the central bank according to the resources of investment deposits, which is
about one percent at present time. It is non-mutual and wholly belongs to the
investment deposits. The detail of its calculation should be disclosed in the
attached notes to the financial statements. Of course, the income paid to
reserve requirement of the bank resources will be non-mutual and wholly
belong to the bank.

9.9. Compensation for unused depositor’s resources

This item represents the cost of not allocating the resources of the depositors.
If the resources were used properly, the proceeds would be recorded in one of
the items related to the mutual income. Therefore, implicit cost imposed on
them and the bank should compensate the losses caused by the failure of its
management. According to the instructions, the amount of this cost is derived
from multiplying surplus of the investment deposits by return of the average
allocation of mutual resources (i.e. mutual income divided by the average
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allocation of mutual resources). The calculation of this amount should be
disclosed in the notes attached to the financial statements.

9.10. Realized income from investment deposits

This item shows the income allocated to the investment deposits, which is the
sum of the depositors’ share of mutual income (9-7), income from
required reserve deposits (9-8), and compensation for unused depositor’s
resources (9-9).

9.11. Income paid on account to investment deposits

This item represents the sum of income paid on account to the investment
deposits, has been paid to the depositors during the financial period in
accordance with the bank rates. Components of this item including the variety
of investment deposits, the announced interest rate, and the amount paid to the
depositors must be disclosed separately in the notes attached to the financial
statements.

9.12. The difference of realized income (extra paid income) to
depositors

This item shows the difference between realized income of the investment
deposits (9-10) and income paid on account to investment deposits (9-11).
Normally, the difference is a positive amount, and shows an amount- in
addition to the income paid on account- that should be paid to the depositors
at the end of the financial period. But a negative amount of the difference
indicates that the bank is even unable to earn as much income as paid on
account to the depositors. Due to legal restrictions, the excess income paid
cannot be claimed back from the depositors, and it must necessarily be
considered as a donation to them. Since the share of shareholders will be
reduced, it would be outside the scope of financial reporting and it might lead
to a legal dispute. However, full disclosure of the positive or negative amount-
without any offsetting operation with other items in the statement- is necessary
in accordance with accounting practices.

10. Consistancy with International Financial Reporting
Standards (IFRS)

One of the basic principles of designing financial statements is to maintain the
intrinsic relationship between them. The relationship between statement of
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investment deposits performance and the income statement will be through a
common note in the notes attached to the financial statements. In the IFRS
income statement, expense of deposit income includes two components: 1)
Expense of income on domestic currency investment deposits (mutual), and
2) Expense of income on foreign currency investment deposits (non-mutual).
Expense of income on domestic currency investment deposits is the amount
at the end of common note which equals to the sum of income paid to the
investment deposits (9-10), and- if any - income payable to the depositors (9-
12). So, structure and content of income statement consistent with banks’
conventional format and in accordance with IFRS would be provided by
preparing statement of investment deposit performance and joining it to
income statement (mentioned note and income statement have been presented
in attachment). So, as noted earlier, implementation of IFRS in Iran banking
business is provided by creating connective channels.

11. Functions of Statement of Investment Deposits Performance

11.1. Full disclosure

Full disclosure has long been one of the most important principles of financial
reporting. Comparison of statement of investment deposits performance with
the current financial statements of banking business in Iran reveals
fundamental differences in the level of disclosure and transparency in these
financial statements. A closer look at the income statement of the Iranian
banks, and its attached notes, shows the lack of respect for the principle of full
disclosure in reporting mutual income. In recent years, offsetting the excess
income paid to the depositors has become an incorrect practice in the bank
financial reporting. Reporting adjusted rates of fee, zero difference between
the realized income and the income paid on account, and even fees equal to
zero are examples of this incorrect practice.

Obviously, reporting a zero difference is concealment of facts, and even
theoretically would be impossible. As a matter of fact, under no disciplined,
intelligent, and powerful management the difference between realized income
and income paid on account could be zero. It is clear that such an outcome can
only be obtained by offsetting procedure, manipulation, and incomplete
disclosure. The reason for this behavior is also clear; banks have not even been
able to earn as much income as income paid to the depositors. However,
regardless of the factors responsible for the current situation, there is no reason
to refrain from disclosing actual results. What happened in the past needs to
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find its own cure, but what comes next and is discussed in this paper is that
the newly introduced financial statement can be considered as an effective step
in the creation of financial discipline and transparency in financial reporting
of banking business in Iran.

11.2. A twofold role for the financial statement in relation to conflict
of interests

At first glance it may seem that the statement of investment deposits
performance only aims to protect the rights of the depositors. But a closer look
at the bottom line (9-12) shows that the difference of the income payable with
a positive or negative amount has a twofold role: To disclose this difference
in the financial statement both supports and protects depositors and
shareholders, as main stakeholders of the bank. If the difference is positive,
the depositors can more or less be sure that the audited financial statements
have recognized their earnings in the mutual income. But a negative difference
indicates that excess income paid to the depositors is paid at the expense of
shareholders. Although this amount is not refundable to the shareholders,
disclosure of the difference enhances the accountability of managers to
shareholders, and is expected to correct their behavior when announcing the
income paid on account in the future. All in all, the introduction of this
financial statement aims at transparency in accountability and protection of
rights of both depositors and stockholders, and would be effective in reducing
conflict of interests between these two groups.

11.3. Other consequences of introducing the statement of
investment deposits performance

From a retrospective view, financial reporting has a function to clarify and
fully disclose what has happened. The theory of accounting has been
supporting this concept over the years. The statement of investment deposits
performance mostly focuses on sharing the mutual income between the two
main groups of depositors and shareholders. However, the task of accounting
or financial reporting ends at this point. Of course some legal and juridical
debates can arise from this point, which is not the subject of this paper.

On the other hand, from a prospective view, disclosure of the difference
is expected to have an effective impact on the future behavior of managers.
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As a result of this change in behavior, income payable on account can become
more reasonable. In other words, management of the bank, based on its
stewardship responsibility, should estimate a reasonable expected income for
the investment deposits. Then relying on this estimation, the income payable
on account will be determined in a certain range. This requires a detailed plan
and financial discipline, and impacts on key elements of bank activities, such
as the quality and rates of lending and deposits.

12. More Disclosure Requirements with IFRS Implementation

One of the major concerns of the depositors can be potentially risky decisions
made by the bank management, which could endanger their resources. The
Usury-free Banking Law states: "Banks are obliged to repay the principal of
the (saving and current) deposits, and they can commit themselves to repay
the principal of term investment deposits, or insure them." It is clear that the
banks in the financial crisis or in a state of bankruptcy would be subject to the
relevant rules and regulations of the country. Since the bank is a public
corporation, the responsibility of its shareholders is limited to their capital,
and the bank guarantee has no effect on depositors. Deposit insurance, or the
deposit guarantee fund, which is still in the early stages of formation and
does not have sufficient resources- as is common in other countries- has a
ceiling for the guarantee, and there is no insurance coverage above the
designated limit.

Banking business is a potential source of a triangular conflict of interests.
Bank managers, depositors, and shareholders are the three vertices of the
triangle. Getting into risky activities could have potential earnings to the
shareholders at the expense of the depositors. Managers appointed by the
shareholders, in particular under the influence of major shareholders — who
are potentially susceptible to this type of risk-oriented activities. They are able
to put at risk the resources of both shareholders and the depositors, for
instance, by increasing the size of the bank (as their territory), in order to
maximize their own interests, such as bonuses, salaries and earnings.
Depositors and shareholders are at greatest risk because they have no role in
the appointment of the bank managers.
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Risk disclosure requirements in the notes attached to the financial
statements, especially in the statement of investment deposits performance,
can play an important role in preventing banks from going into risky areas,
and also promotion of professional management for running the banks. A
range of risk disclosure requirements will be achieved by the use of
International Financial Reporting Standards (IFRS) in the banking business in
Iran. Due to this fact, it is necessary to implement these standards as soon as
possible.

13. Conclusion

Following widespread dissatisfaction with the performance of Accounting
Principles Board (APB), Financial Accounting Standards Board (FASB) was
established in 1973, and for the first time "accounting principle" was officially
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replaced by "accounting standard"(Hendriksen & Van Breda, 1992). In
response to concerns arising from lack of accounting principles, the
conceptual framework for financial reporting was formed (like the
constitutional law compared with general law). Then, this approach was used
in other countries. The latest effort in this regard, has been the conceptual
framework proposed by Joint Working Group on IASB and FASB. This
conceptual framework which is supposed to be universal should be large
enough to cover all countries with different regulatory and economic
structures. Accepting this fact, one of its features should be its flexibility. Yet,
it is essential that such flexibility would be consistent with business model and
has a reasonable, clear and systematic framework. In this way it could prevent
disorder and personal judgment — which can potentially undermine the
comparability of financial statements.

This paper provides evidence in support of what we name “reasonable
flexibility” by introducing a supplementary financial statement for financial
reporting in Iran banking business.

The usury-free banking principles, governing the entire Iranian banking
business with a set of rules and regulations, impose requirements on financial
reporting of banks. On the other hand, academicians, professional associations
and the regulatory bodies are interested in implementing IFRS standards that
in some cases its requirements are in conflict with usury-free banking
principles. Potential flexibility of the conceptual framework is a way to exit
this dilemma. Based on this approach, in order to implement the IFRS, this
paper introduces a supplementary financial statement entitled “Statement of
investment deposits performance” for financial reporting in banking business
of Iran provides some evidence in support of what is called "reasonable
flexibility”. It was shown that this financial statement improves financial
reporting in terms of accountability and disclosure. At the same time, it
maintains the integrity and comparability of financial statements and intrinsic
relationship between them. Finally, it seems that in absence of this
supplementary financial statements, financial reporting for banking business
of Iran in accordance with IFRS, would be contrary to its conceptual
framework. Also IFRS is concerned that financial reporting should reduce the
information gap between the agents (managers) and owners of the bank
resources, and provide information for economic decision-making by the bank
main stakeholders. Without this supplementary statement this feature of IFRS
is not maintained.
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Finally, in order to prevent disorders arising from personal judgments,
there should be an operational definition of reasonable flexibility. Here, some
features such as materiality, comprehensiveness, comparability, maintaining
intrinsic relationship between financial statements, and adaptability with

business model should be considered.

Profit and Loss Statement

for the year ended 31 December

Note 20X2 20X1
Income from financial facilities and deposits XX XX
Expense of deposit income A (xx) (xx)
Net income from financial facilities and deposits XX XX
Fee and commission income XX XX
Fee and commission expense (xx) (xx)
Net fee and commission income XX XX
Qarz-Al-Hasane net income XX XX
Net Income (Loss) from Investment XX XX
Net Income (Loss) from trading and foreign exchange transaction XX XX
Other operating income XX XX
Total operating income XX XX
Other income XX XX
Net impairment loss on financial assets (xx) (xx)
General and administrative expenses (xx) (xx)
Financial facilities provision (xx) (xx)
Financial Expenses (xx) (xx)
Depreciation and amortisation (xx) (xx)
Other expenses (xx) (xx)
Profit before tax XX XX
Income tax expense (xx) (xx)
XX XX

Profit
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A- Expense of deposit income

for the year ended 31 December

Note 20X2 20X1
Expense of investment deposits income (on domestic currency) Al XX XX
Expense of investment deposits income (on foreign currency) XX XX
Total Expense of deposit income XX XX
Al for the year ended 31 December
20X2 20X1
Income paid on account to investment deposits XX XX
Plus (minus) The difference of realized income(extra paid income) to
depositors (cited from statement of investment deposits performance) Xd(xx) Xd(xx)
Realized income from investment deposits XX XX
Plus income donated to depositors (equivalent extra paid income to
. XX XX
depositors)
Expense of investment deposits income (on domestic currency) XX XX
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