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In this paper we study the identification problem of parameters of Dynamic Stochastic
General Equilibrium Models with emphasis on structural constraints, in order to make the
number of observable variables is equal to the number of exogenous variables. We derive
a set of identifiability conditions and suggest a procedure for a thorough analysis of
identification at each point in the parameters space. The procedure can be applied, before
DSGE models are estimated, to determine where identification fails. We also use a Monte
Carlo simulation and study the effect of restrictions on the estimate. The results show that
the use of restrictions for estimation, when identification is reduced, leads us to inaccurate
estimates and unreliable inference even when the number of observations is large.
Keywords: DSGE Model, Identifiability, Monte Carlo Simulation
JEL Classification: B41, C13, C15

1 Introduction
Dynamic Stochastic General Equilibrium (DSGE) models use modern
macroeconomic theory to explain and predict co-movements of aggregate
time series over the business cycle. The term DSGE model encloses a broad
class of macroeconomic models that spans the standard neoclassical growth
model discussed in King et al, (1988) as well as New Keynesian monetary
models with numerous real and nominal frictions argued in Christiano et al,
(2005) and Smets and Wouters (2003). A common feature of these models is
that decision rules of economic agents are derived from assumptions about
preferences, technologies, information, and the prevailing fiscal and monetary
policy regime by solving inter-temporal optimization problems. In a nutshell,
the DSGE model paradigm delivers empirical models with a strong degree of
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of Mathematical Science and Computer, Faculty of Economics, Allameh
Tabataba’i University, Iran; m.taremi@atu.ac.ir
†Department of Mathematical Science and Computer, Faculty of Economics, Allameh
Tabataba’i University, Tehran, Iran; askandari@atu.ac.ir (Corresponding Author)
‡Department of Mathematical Science and Computer, Faculty of Economics, Allameh
Tabataba’i University, Tehran, Iran; bamenimoghadam@atu.ac.ir

226

Money and Economy, Vol. 11, No. 3, Summer 2016

theoretical coherence that is attractive for policy experiments. Modern DSGE
models are flexible enough to accurately track and forecast macroeconomic
time series. They have become one of the most widely used tools for monetary
policy analysis in central banks.
Despite the development of DSGE models, a problem that is rarely
addressed in the studies is parameter identifiability. Identification is a
prerequisite for estimation of the parameters, and the ability to do it for fulledged structural models is believed to be one of the main achievement of this
line of research. Parameter identification is a potentially serious issue for
DSGE models and is not a new concern. Among the authors who bring up this
point are Sargent (1976) and Pesaran (1989). More recently Beyer and Farmer
(2004) provide several examples of commonly used models that are
unidentifiable. They argue that the problem is likely to be common in DSGE
models.
In most empirical DSGE papers the question of parameter identification is
not confronted directly. Usually, if some of the parameters are considered to
be of lesser interest, and/or with potentially problematic identifiability, their
values are calibrated and assumed known, instead of being estimated.
Furthermore, since DSGE models are frequently estimated using Bayesian
methods, potential identification problems remain hidden due to the use of
priors. As a result, it is often unclear to what extent the reported estimates
reflect information in the data instead of subjective beliefs or other
considerations reflected in the choice of prior distribution of the parameters.
One reason why this is an important issue is that DSGE models are
increasingly being used for analyzing policy-relevant questions, for instance,
the design of optimal monetary policy. Such analysis often hinges crucially
on the values assigned to the parameters of the model. It is, therefore,
important to know how informative the data is for the parameters of interest,
and whether there are any benefits from estimating instead of calibrating the
models.
In this paper, we present an efficient approach for determining
identifiability of the parameters of linearized DSGE models, by using
restrictions on the reduced form. In particular, we present necessary and
sufficient conditions for local identification of deep parameters and discuss
when its global identifiability can be ascertained. The conditions for partial
identification are also examined. That is, when only a subset of all parameters
is of interest, or some of the parameters are unidentifiable. Second, we utilize
the maximum likelihood estimator of the parameters in DSGE models and
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compare its performance to different degrees of identifiability by using Monte
Carlo simulations.
The early literature on identification of rational expectations (RE) models
started with the works by Sargent (1976) and McCallum (1979) on
observational equivalence and was extended to more general setups by Wallis
(1980), Pesaran (1981), and Pudney (1982). Interest in the identification of
RE models then waned as models tended to be calibrated rather than
estimated. But recent interest in estimation of DSGE models has prompted a
return to the problem of identification of RE models in general and that of
DSGE models in particular. The issue on the identification of the new
Keynesian Phillips curve is discussed by Mavroeidis (2005), Nason and Smith
(2008), Kleibergen and Mavroeidis (2009), and Dees et al, (2009), and of the
Taylor rule by Cochrane (2011). More generally, Canova and Sala (2009)
conclud “it appears that large class of popular DSGE structures are only very
weakly identified;” and Iskrev (2010) conclude, “The results indicate that the
parameters of the Smets and Wouters (2007) model is quite poorly identified
in most of the parameter space.” Other recent papers that consider determining
the identification of DSGE models are those by Andrle (2010), Iskrev and
Ratto (2010), Komunjer and Ng (2011).
Unlike all of the above papers, where only identification of the structural
parameters is considered, we present conditions for identifiability for both the
structural coefficients and the underlying deep parameters, which is robust
from observations and is typically what DSGE modelers are interested in
estimating. Moreover, we present identification conditions for models with
future expectations and covariance restrictions, which is also in line with the
models in the current DSGE literature.
This article is organized as follows. In section 2 we introduce the general
model and notation. We also discuss parameter identification in general terms
and introduce a result from Rothenberg (1971) which will serve as a basis for
our approach for identification of DSGE models. In Section 3 we present
conditions for identifiability of the parameters in DSGE models. We follow a
two-step approach in which the identification of the deep parameters is
conditioned first on the identifiability of the structural parameters, and then
on the uniqueness of the mapping from structural parameters to it. We also
make a distinction between identification only based on the cross-equation
restrictions and identification when covariance restrictions are used too.
Conditions for identification are given for the complete system of equations.
Finally, we discuss how identification failures can be detected in practice, and
describe an algorithm for a thorough identification analysis of DSGE models.
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In section 4 we investigate the effect of different degree of identification on
the maximum likelihood estimator (ML) of the parameters in DSGE models
through the Monte Carlo simulation study. Section 5 concludes.

2 Linearized Models of DSGE
A conventional DSGE model is summarized by a system of non-linear
equations. However, most analyses including either simulation or estimation
of DSGE models use linear approximations of the original models. Especially,
the model is first expressed in terms of stationary variables, and then
linearized or log-linearized around the steady-state values of these variables.
In general, a linearized model of DSGE can be expressed in the following
form:
𝛤 𝛼 𝑋

𝛤 𝛼 𝐸𝑋

𝛤 𝛼 𝑋

𝛤 𝛼 𝑈

(1)

where 𝑋 is the 𝑚 dimensional vector of endogenous variables, and the
structural errors, 𝑈 , are independent and identically distributed n-dimensional
random vectors with 𝐸 𝑈
𝐼. The elements of the matrices
0, 𝐸 𝑈 𝑈
𝛤 , 𝛤 , 𝛤 and 𝛤 are functions of the 𝑘 1 vector of deep parameters 𝛼.
Here, we define the structural parameters as unknown components of the
coefficient matrices 𝛤 , 𝛤 , 𝛤 and 𝛤 . More precisely, we show the unknown
elements of 𝛤 , 𝛤 , 𝛤 with 𝛾 and the unknown components of 𝛤 with 𝛾 . Also,
let 𝛾
𝛾 ́ , 𝛾 ́ ́ be a vector of all structural parameters, so that the mapping
from 𝛼 to 𝛾 is given by the function 𝑔, i.e.
𝛾

𝑔 𝛼

(2)

To generalize the results, as with most models, the structural shocks are
considered independent of each other. Therefore, 𝛤 is a diagonal matrix with
the standard deviations of the shocks in the diagonal. Therefor there is no
distinction between the deep parameters that enter in 𝛤 and the structural
𝛼 ́ , 𝛼 ́ ́, where 𝛼
𝛾 . This
parameters in 𝛾 . Hence we can write 𝛼
implies that the function 𝑔 can be written as 𝑔
𝑔, 𝐼 ́, where 𝑔 maps 𝛼
into 𝛾 and 𝐼 is the n-dimensional identity matrix.
In the literature, various approaches are proposed for solving linear rational
expectations models like (1) (see for instance Blanchard and Kahn (1980),
Anderson and Moore (1985), Klein (2000) and Sims (2002)). Solving the
equation (1) for 𝛼 there may exist zero, one, or many stable solutions.
Assuming that a unique solution exists, it can be cast in the following form
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𝑋

(3)

𝐴𝑋

𝐵𝑈

Where the 𝑚 𝑚 matrix A and the 𝑚 𝑛 matrix B are functions of 𝛼, and
𝑣𝑒𝑐 𝐴 and 𝜏
are unique for each value of 𝛼. I let 𝛬 𝐵𝐵 ́ and define 𝜏
𝑣𝑒𝑐ℎ 𝛬 Lastly, let 𝜏
𝜏 ́, 𝜏 ́ ́ be the vector of all reduced-form parameters.
Throughout the paper we assume that the vector of reduced-form parameters
τ is unique for each admissible value of 𝛼 and the structural shocks
𝑈 ~𝛮 0, 𝛴 where 𝛴 𝛤 𝛤 ́, for 𝑡 1,2, … , 𝑇.

2.1 Definition of Parametric Identification
Let Z be a vector-valued random variable in 𝑅 representing the outcome of
some random experiments. A structure S is a complete specification of the
probability distribution function of Z. The set of all a priori possible structures,
M, is called a model. In most applications, Z is assumed to be generated by a
parametric probability distribution function 𝐹 𝑧, 𝛼 , where parametric
probability distribution function F is assumed known, but the 𝑘 1 parameter
𝛼 is unknown. Hence, a structure is described by a parametric point 𝛼 and a
model is a set of points 𝐴𝑅 . In this framework we have the following
definitions.
Definition 1. Two parameter points (structures) 𝛼 and 𝛼 are said to be
observationally equivalent if 𝐹 𝑧, 𝛼
𝐹 𝑧, 𝛼 , for (almost) all possible Z.
Definition 2. A parameter point 𝛼 in 𝐴 is said to be globally identifiable
if there is no other 𝛼 in 𝐴 which is observationally equivalent.
Sometimes a weaker concept of identifiability is useful.
Definition 3. A parameter point 𝛼 is said to be locally identifiable if there
exists an open neighborhood of 𝛼 containing no other 𝛼 in 𝐴 which is
observationally equivalent.
The above definitions imply that in principle a structure must include all
parameters that completely characterize the distribution of the data. Unless we
do so, we can never conclude that a model is not identified. In what follows
we are going to use only parameters that specify the first two moments of the
data. Thus the identification conditions that we find are in general only
sufficient, and not necessary. However, if it is assumed that the data is
generated from a normal distribution, then the conditions for identifiability
become necessary and sufficient. The reason is that a normal distribution is
completely described by its first two moments and it is very common in the
literature on estimation of DSGE models, most of which follows the likelihood
approach.
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2.2 Criteria for Identification
Rothenberg (1971) advances a general condition for identification of
parametric models. The condition is that the information matrix must be nonsingular at the true value of the parameters. Such achievements can be applied
for detecting identification problems for other extremum estimators as well
and not only likelihood-based methods. The general criterion for
identifiability is that the Hessian of the objective function is of full rank. Due
to its generality, however, the information matrix approach has some
important restitution. First, in many situations, and in particular in the case of
DSGE models, the Hessian is very difficult, and often impossible to obtain in
analytical form. As a result, researchers have to use numerical methods to
compute second derivatives, which inevitably lead to inaccuracy in the results.
Moreover, this approach is in most cases limited to local identification only
and therefore does not allow researchers to determine whether their model is
globally or only locally identified. And finally, due to the intricacies involved
in obtaining the Hessian, it is usually hard to pinpoint the source of
identification problems in the underlying model.
Another, less general result in Rothenberg provides the basis for an
alternative method for determining identification in parametric models,
without involving the information matrix. The approach is based on the
relationship between the parameters of interest, and characteristics of the
probability distribution of the data. It boils down to a question of uniqueness
of a solution to a system of equations. The well-known rank and order
conditions for identification of systems of linear simultaneous equations are
an example of this approach. A very useful feature of this approach, when
applied to DSGE models, is that it allows for a more transparent and intuitive
interpretation of the necessary identification condition, and makes it easier for
researchers to locate sources of potential identification problems. Moreover,
this identification framework extends, in a natural way, into an estimation
procedure that could potentially be useful for empirical validation of DSGE
models. We generalize this result to account for situations where the mapping
between the parameters in 𝛼 and those in τ is given by an implicit function,
such as
𝑓 𝛼, 𝜏

0

(4)

Now, if we show the Jacobian of 𝑓 respect to 𝛼 with 𝑓 , the above
discussion can be generalized as follows:
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Proposition. If the data density depends on the parameter vector 𝛼 through
the reduced-form parameter 𝜏 while 𝜏 is globally identifiable. Assume also
that the mapping from 𝛼 to 𝜏 be defined implicitly as in (4). Then,
(P1) If the Jacobian 𝑓 , appraised at 𝛼 has a full column rank, then 𝛼 is
locally identifiable.
(P2) If the density of Z depends on 𝛼 only through  , and 𝛼 is a regular
point of 𝑓 , then full rank matrix 𝑓 is a necessary condition for identification
of 𝛼
(P3) If 𝑓 has a full column rank for all values of 𝛼 then 𝛼 is globally
identifiable.
The first proposition (P1) tells us that the existence of a locally unique
mapping from 𝛼 to 𝜏 is a sufficient condition for the identification of 𝛼 When
the data density depends on 𝛼 only through 𝜏 the latter is also a necessary
condition, as implied by the second result (P2). Otherwise it is not. We will
make use of this distinction in the following way. A density function is
completely determined by its moments. If 𝜏 contains the parameters necessary
to characterize all moments of the data, then we are in a situation when (P2)
is applicable, and the rank condition is both necessary and sufficient.
However, we often cannot use all moments, either because some of the higher
moments are difficult to estimate accurately, or because we do not want to
assume a particular density function, and, therefore, do not know what those
moments are. If that is the case, we can still use the fact that, if some of the
moments we do use imply a unique value of 𝛼 then this is sufficient for
identification.
The proposition (P3) is useful when the mapping from the reduced form
parameters to the parameters of interest 𝛼 is linear. So, if the rank condition
holds, the solution for 𝛼 will be globally unique. This result is analogous to
Theorem 5 in Rothenberg (1971).
Presenting these results for an implicit instead of an explicit function
makes them convenient for studying the identification of the parameters in
DSGE models.

3 Identification in DSGE Models
Examining articles related to DSGE models, especially internal articles,
clearly shows that the problem of parameter identification has been largely
neglected in the current empirical DSGE literature. There are two main
reasons for that. First, because the mapping from structural to reduced form
parameters is extremely complicated, and, except for very special cases, not
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available in an analytical form, using the information matrix criterion for
identification is very difficult. Lubik and Schorfheide (2004) argue that "It is
difficult to directly detect identification problems in large DSGE models,
since the mapping from the vector of structural parameters - into the statespace representation that determines the joint probability distribution of Z is
highly nonlinear and typically can only be evaluated numerically". Computing
the Information matrix requires the second derivative of the log-likelihood
function which cannot be obtained directly if the structural function mapping
into reduced-form parameters is not available. The second reason is that the
large majority of papers in this literature apply the Bayesian approach to the
estimation of DSGE models. Identification problems can be alleviated with
the use of priors for the structural parameters. Intuitively, a skillfully selected
prior can make a parameter identifiable by placing a low probability on values
that would render it unidentifiable.
In this section, we show that identification of DSGE models can be studied
directly, as a problem of uniqueness of a solution to a system of equations,
instead of trying to do that through the Information matrix. We start by
deriving the cross-equation and covariance restrictions that relate the
parameters of interest to those of the reduced form model.

3.1 Conditions for Identification of 𝜸
Initially, we provide requirements for identification of the structural
parameters. It is important for two reasons: First, the identifiability conditions
for 𝛾 we conclude here will be useful in the next section, where the
identification of the deep parameters is studied. And second, the identification
and estimation of the structural parameters may be special interest for
researchers. If for instance, the goal is to study the economy's response to
different shocks, the structural model is all we need. Furthermore, note that
0 the model in (1) reduces to the canonical structural vector
with 𝛤
autoregressive model (SVAR) (Revenna, 2007), which is widely used in the
empirical macroeconomic literature. Thus, the results regarding the
identification of 𝛾 are directly applicable to identification in SVAR models.
To find conditions for identification, we use Equation (3). It implies that
is𝐸 𝑋
𝐴𝑋 . Using this in Equation (1) yields
the expectation of 𝑋
𝛤

𝛤𝐴 𝑋

𝛤𝑋

𝛤𝑈

(5)

Comparing it with the one in Equation (3), we find the following two sets
of restrictions
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𝛴
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(6)
(7)

0.

Vectorising both sides of the Equation (6), we have
𝐴 𝐼

𝑣𝑒𝑐 𝛤

𝐴 𝛪

𝑣𝑒𝑐 𝛤

𝑣𝑒𝑐 𝛤

0 ,

(8)

Where 𝐼 and 0 are 𝑚 𝑚 identity matrix and a zero matrix,
respectively. Each of the three 𝛤 matrices contains zeros, other known
constants, and elements of 𝛾. Let 𝛾
1, 𝛾 . Then, for 𝑖 0,1,2 we can write
𝑣𝑒𝑐 𝛤
𝐺 𝛾, where 𝐺 is a 𝑚
𝑙 1 matrix containing only zeros and
ones.
Thus Equation (8) becomes
𝐴 𝐼

𝐺

Where 𝛾
𝐴 𝛪 𝐺
(9) becomes:
𝛹 𝛾

𝛹,

𝐴 𝛪

𝐺

𝐺 𝛾

0 ,

(9)

𝛾 𝛼 . Denoting the first column of
𝐴 𝐼 𝐺
𝐺 with 𝛹 and the remaining 𝑙 columns with 𝛹 . Equation
(10)

Where the matrices 𝛹 and 𝛹 contain known constants and reduced-form
parameters 𝜏, which are identified by assumption.
Hence, it is straightforward to see from restriction (7) that, if 𝛾 . is
identified, 𝛾 will be as well. The following theorem follows immediately the
identifiability of 𝛾 from utilization P1- P3 in cross-equation restrictions (6).
Theorem 1. The cross-equation restrictions concludes that the vector of
structural parameters 𝛾 is globally identifiable if the rank of 𝛹 is equal 𝑙, the
dimension of 𝛾 .
According to the above Theorem 1, if the rank of 𝛹 is not equal to 𝑙, then
it is not possible to decide on the identification of structural parameters 𝛾.
Also, we can see this result following directly from the well-known rank
condition for uniqueness of a solution of a system of linear equations, which,
in our notation, is 𝛹 that has a full column rank.
We can also use the covariance constraint as another implicit function
mapping 𝛾 to 𝜏. To apply this function, we need to have some a priori
restrictions on the structural covariance matrix 𝛴. For this purpose, we assume
𝛴 is known to be diagonal, in this case restriction (7) could be useful for
identifying 𝛾 , and, in fact, could help identify structural parameters which are
otherwise unidentifiable. The difficulty with using the covariance restrictions
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is that in general, the system of equations (7) is nonlinear in 𝛾 , and therefore
there are no general conditions for global uniqueness of its solution. however,
it is possible to find necessary and sufficient conditions for local uniqueness
of the solution. To state a more general condition for identifiability of 𝛾 , we
need some additional notation. Let 𝑓 . and 𝑓 be the vectorized versions of (6)
and (7) respectively.
By rewriting the elements of 𝑓 so that the ones corresponding to a priori
constrained components of 𝛴, denoted with 𝑓 , come before those
corresponding to the unconstrained components, denoted with 𝑓 . The
identification of  1 , when all available restrictions are used, depends on the
rank of the Jacobian of the following matrix:
𝑓
𝑓

(11)

We state this point in following result.
Result 1. The cross-equation restrictions and the covariance restrictions
conclude that the vector of structural parameters 𝛾 is locally identifiable, when
both the cross-equation and the covariance restrictions are used, on condition
that the Jacobian with respect to 𝛾 of the matrix in (11) has full column rank.
This condition is also necessary for local identification, if the density of the
structural shocks is assumed to be Gaussian.
Another expression to understand this result is the implicit function
theorem. We can write the mean and covariance restrictions in a form as
ℎ 𝛾, 𝜏

0

(12)

In other words, the implicit function theorem expresses that a solution
𝛾 , 𝜏 of (12) is locally unique if the Jacobian ℎ 𝛾, 𝜏
0 has full column
rank when evaluated at 𝛾 , 𝜏 .
It should be noted that Theorem 1 can be concluded of Result 1. In this
case, note that from the definition of 𝑓 and equation (10), we have 𝑓
𝛹 . Hence the Jacobian of 𝑓 , with respect to 𝛾 is equal to 𝛹 . If 𝛹
𝛹 𝛾
has full column rank, the matrix in (11) will also have full column rank. Also,
since 𝛹 does not depend on the structural parameters, identification in this
case is global.
Example 1. Consider the following simple rational expectations model.
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𝑦

𝜃𝐸 𝑦
𝑧

1

𝜃 𝑥
𝜀

𝛽𝑧

𝑢

where the endogenous variable y is determined by its expected value in the
next period, and by the current values of the observed exogenous variable z,
and by an i.i.d shock u. The exogenous variable z is governed by a stationary
AR(1) process. Both 𝜃 and 𝛽 are assumed to be positive and smaller than 1.
Initially, by rewriting the above model to the standard form of (1), we
have 𝑋
𝑦, 𝑧 and 𝛤 , 𝛤 and 𝛤 as follows:
𝛤

1
0

1 𝜃
1

,

𝜃
0

𝛤

0
,
0

0
0

𝛤

0
𝛽

Solving the model, we find that the reduced-form matrix A is given by
𝑎
𝑎

𝐴

𝑎
𝑎

0

1
1

0

𝜃 𝛽
𝜃𝛽
𝛽

It is straightforward to express the cross-equation restrictions (6) in the
form of (10)
𝑎

1

𝑎
0

0
1

𝑎

𝑎

𝜃
𝛽

𝑎

For this example there is no difference between structural and reduced
form parameters, that is, 𝛾 𝛼 The rank condition for identification requires
that the rank 𝛹 . is equal to 2 at the true value of A. Therefore the mean
restrictions will be sufficient for identification of 𝜃 and 𝛽 only if 𝑎 1
0. Using 𝑎
and 𝑎
𝛽, we find that the last condition is
𝑎
equivalent to 𝛽 1 𝛽
0 or 𝛽 0 and 𝛽 1 These two conditions are also
necessary if there are no a priori restrictions on Σ.
To review the effect of having restrictions on Σ, suppose that ε and u are
uncorrelated, which implies that Σ is diagonal. Then, from the covariance
restrictions (7) we obtain an additional equation that could be useful for the
identification of 𝜃 and 𝛽. The equation is:
𝛬

1

𝜃𝑎

𝛬

1

Thus, the Jacobian of matrix in (11) is:

𝜃 1

𝑎

0

236

Money and Economy, Vol. 11, No. 3, Summer 2016

𝛹
𝜕𝑓
𝜕𝛾

𝑎

1

𝑎

𝛬

0
1 𝑎

0
1
0

As a result, the model is identified if and only if the rank of this matrix is
equal to 2. We have the following three cases:
𝛽 0 and 𝛽 1, then 𝜃 is identified by both the cross-equation and the
covariance restrictions;
𝛽 0, then 𝑎
𝑎
0and since 𝛬
𝜎
0, 𝜃 is identified by the
covariance restrictions only;
𝛽 1, then 𝑎
𝑎
1 therefore 𝜃 is not identified
An interesting feature of this example is that identification, even if it
depends on the covariance restrictions, is always global. This is not generally
true as we noted above. It is true here because of the recursive structure of the
model, which makes 𝛤 𝛤 𝐴 a triangular matrix, and, therefore the equation
inferred by the restriction on 𝛴 is linear in the structural parameters.

3.2 Conditions for Identification of 
As we discussed in the previous section, the coefficient matrices 𝛤 , 𝛤 and
𝛤 of the model in (1) are typically functions of behavioral or deep parameters.

In the current empirical DSGE literature, researchers are usually interested in
estimating deep parameters, and not the structural parameters, which their
identification was studied in the previous section. In this section, we study the
identification of the deep parameters 𝛼
𝛼 , 𝛼 . As in the previous section,
we primarily concerned with the identification of 𝛼 given that, if it is
identified, 𝛼 will be identified as well.
We know from section 2 that the identifiability of 𝛼 depends on whether
the equations in (6) and (7) have unique solutions for 𝛼. A sufficient condition
for that is given in the following Theorem.
Theorem 2. The cross-equation restrictions concludes that the vector of
deep parameters 𝛼 is locally identifiable if the rank of the matrix
𝛹

,

(13)

equals to k, the dimension of 𝛼 . This condition is sufficient for global
identifiability, only if the rank is equal to k for all admissible values of 𝛼 .
As defined in section 2, g is the function mapping 𝛼 into 𝛾 ; To understand
the Theorem, suppose first that 𝛾 is identifiable by the mean restrictions only,
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which, by virtue of Theorem 1 implies that 𝛹 is of full rank. Then 𝛼 will be
𝑔 𝛼 has a unique solution. For a general
identified if the equation 𝛾
function g we can only determine whether a solution 𝛼 ∗ is locally unique, that
𝛾 The condition
is, for any other 𝛼 ∗∗ in some neighborhood of 𝛼 ∗ , 𝑔 𝛼 ∗∗
is that the Jacobian𝜕𝑔 𝛼 ⁄𝜕𝛼 , is of full column rank when evaluated at 𝛼 ∗ .
It is important to note, however, that, unless 𝛾 and 𝛼 are of the same
dimension, we do not need to know the whole vector 𝛾 to identify 𝛼 In other
words, 𝛹 does not have to be of full column rank, as long as the matrix in
(13) is. Using the fact that the rank of a product of two matrices is no greater
than the smaller of the two ranks, we obtain the following result:
Result 2. A necessary condition for 𝛼 to be locally identifiable by the
cross-equation restrictions only, is that both  2 . and 𝜕𝑔 𝛼 ⁄𝜕𝛼 have ranks
greater or equal to k, the dimension of 𝛼 .
Theorem 2 tells us when the mean restrictions (6) are sufficient for the
identification of 𝛼. As before, the covariance restrictions (7) are also
potentially useful for identifying 𝛼 , if there are a priori restrictions on the
structural covariance Σ. As in the previous section, the identifiability of 𝛼,
when both the mean and the covariance restrictions are used, depends on the
rank of the Jacobian of the matrix in (11).
Result 3. The vector of deep parameters 𝛼 is locally identifiable when both
the cross-equation and the covariance restrictions are used, on condition that
the Jacobian with respect to 𝛼 of the matrix in (11) is equal to k, the
dimension of 𝛼 This condition is also necessary for local identifiability of 𝛼
if the density of the structural shocks is assumed to be Gaussian.
The difference between Result 3 and Result 1 is that here the derivatives
are taken with respect to the deep parameters 𝛼 , instead of 𝛾 . As with
Theorem 2 the following corollary follows immediately.
Result 4. A necessary condition for 𝛼 to be locally identifiable by the
cross-equation and covariance restrictions is that both the Jacobian with
respect to 𝛾 of the matrix in (11), and 𝜕𝑔 𝛼 ⁄𝜕𝛼 have ranks greater or
equal to k, the dimension of 𝛼 .
Clearly, there is order conditions associated with the rank conditions given
above and in Result 2. For a matrix to have a rank equal to k, its row and
column dimensions must be greater or equal to k. This implies that the row
dimension of the matrix in (11) must not be less than k, and also, that there
must be at least k structural parameters, i.e. we must have 𝑙 𝑘.
Since 𝛾 depends on 𝛼 only through 𝛾 , it should be clear that the
covariance restrictions are useful for the identification of 𝛼 only as far as they
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help identify 𝛾 . If the cross-equation restrictions are sufficient for the
identification of 𝛾 , that is, if 𝛹 is of full column rank, all one needs to
𝑔 𝛼 . In
determine is whether there is a unique solution of the equation𝛾
this case, the rank condition on the Jacobian of 𝑔 is both necessary and
sufficient for identification of 𝛼 .
Example 2. Consider the following simple rational expectations model.
𝜐
𝛾 𝐸𝑦
𝛾 𝑦
𝛾 𝑟 𝐸𝜋
𝑦
𝛾 𝐸𝜋
𝛾 𝑦
𝛾 𝜋
𝑒
𝜋
𝛾 𝜋
𝛾 𝑦
𝛾 𝑟
𝜉
𝑟
𝛾 𝜐
𝜈
𝜐
𝛾 𝑒
𝜀
𝑒
where the vector of structural parameters 𝛾 is related to the deep parameters
𝛼 as follows:
𝜒
1
1
𝛾
, 𝛾
, 𝛾
;
1 𝜒
1 𝜒
𝜓
𝛾

𝛽
,
1 𝜛𝛽
𝛾

𝛾
1

𝜓

𝜆 𝜆 ,
𝛾

𝜈 1 𝜁𝛽 1
1 𝜛𝛽 𝜁
𝛾
𝜌 ,

1
𝛾

𝜁

𝜆 𝜆 ,
𝜌 .

,

𝛾
𝛾

𝜛
;
1 𝜛𝛽
𝜆 ;

There are 14 deep parameters in this model, 11 of them are 𝛼
𝜎 ,𝜎 ,𝜎 .
𝛽, 𝜒, 𝜛, 𝜓, 𝜈, 𝜁, 𝜆 , 𝜆 , 𝜆 , 𝜌 , 𝜌 and the other 3 are 𝜎
First, we will review the necessary condition for the rank of g (1 ) 1 .
According to Result 4, if the rank is less than 11, then 𝛼 is not identified.
Because there are 11 structural parameters 𝛾 , the dimension of 𝜕𝑔 𝛼 ⁄𝜕𝛼
is 11 11 so it passes the order condition. The necessary rank condition fails
due to the fact that two of the structural parameters 𝛾 and 𝛾 depend on
single deep parameter 𝜒. Because of this, the first two rows of
𝜕𝑔 𝛼 ⁄𝜕𝛼 are not linearly independent, and, therefore, the rank is less than
11. Another way to see this is by noting that two of the deep parameters 𝜁 and
𝜈 appear in only one of the structural parameters 𝛾 . Therefore, unless
additional information is available, 𝜁 and 𝜈 are not identifiable. Proceeding in
the same manner, we find that all other parameters can be solved for if 𝛾 is
known. All except 𝛽 and 𝜛 are globally uniquely determined, and, 𝛽 and 𝜛
are only locally uniquely determined.
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This implies that 𝜒, 𝜓, 𝜆 , 𝜆 , 𝜆 , 𝜌 , 𝜌 , 𝜎 , 𝜎 , 𝜎 will be globally
identifiable,  and 𝜛 locally identifiable, and, 𝜁 and 𝜈 - unidentifiable, if 𝛾
can be identified. From Theorem 2 a sufficient condition for identification of
𝛾 is that matrix 𝛹 from (10) has a full column rank. As we show in the
Appendix, 𝛹 is of full column rank for the parameter values used in Canova
and Sala (2009). Therefore, for those parameter values, 𝛾 is globally
identified by the mean restrictions only.

4 Simulation
In this section, we report the results from several Monte Carlo experiments.
The goal of the experiments is to obtain evidence on the relative performance
of the ML estimator for models with the weakly identified structure to evaluate
the practical importance of using covariance restrictions in estimation.

4.1 The Model
The simulated data for all experiments comes from the log-linearized version
of a small monetary New Keynesian model for Iranian economy, as an Islamic
country; it consists of the following three equations:
𝑥
𝜋
𝑚
𝑀
𝑀

𝜃 𝑖
𝛽 𝑥

𝜃 𝐸𝑥
𝜓𝐸 𝑥
𝑐

𝜀,

𝐸𝑥
𝜈,

(14)
(15)

𝑖,

𝑚
𝑚
𝜌 𝑀

(16)

𝜋,
𝜌 𝜋
𝜌 𝑥

(17)
(18)

𝜁.

Equation (14) is a log-linearized Euler equation at time t, equation (15) is
a Phillips curve and equation (16) is the monetary policy rule. All structural
shocks - 𝜀, 𝜈 and 𝜁 are assumed to be mutually and serially uncorrelated white
noise processes.
Table 1
Details on the Monte Carlo Design
Parm
.

Con
d

𝜃

𝜃

𝜓

𝛽

𝛽

𝜆

𝜌

𝜌

𝜌

𝜎

𝜎

𝜎

P1

8.8

.60

.40

.15

.50

.30

.50

.200

.010

.900

1

1

1

P2

220

.63

.00

.01

.48

.52

.01

.254

.095

.845

1

1

1

P3

552

.10

.00

.17

.50

.30

.50

.254

.095

.845

1

1

1

note. Cond refers to the condition number of matrix 𝛹 and is a measure for parameter
identifiability; high values indicate weak identification. Source: Authors’ Findings.
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The vector of structural parameters that will be estimated is 𝛾
𝜃 , 𝜃 , 𝜓, 𝛽 , 𝛽 , 𝜆, 𝜌 , 𝜌 , 𝜌 , 𝜎 , 𝜎 , 𝜎 . The Monte Carlo experiments
differ in the values of used to generate data for 𝑋
𝑥, 𝜋, 𝑚 . We present
results for the three different parameterizations P1, P2, and P3, shown in Table
1. They were chosen as examples of environments with different degrees of
parameter identifiability. The second column in the table shows the condition
number of matrix 𝛹 ; We use this as an indicator of how well 𝛾 is identified.
The condition number of 𝛹 tells us how far will the estimate 𝛾 be when 𝛹
and 𝛹 are different from the true values 𝛹 and 𝛹 . We use the @rcommand
cond instruction in MATLAB software to calculate the condition number;
larger values of condition number mean that the identification of the models
is weaker. Each experiment consists of generating 1000 samples of size
T=150. The samples are obtained by solving the model (14) - (18) and using
the reduced-form matrices to generate 1200 observations of Z; only the last
200 observations are used in estimation to eliminate the influence of the initial
conditions.

4.2 Estimation
We estimate the parameters of the model in (14) - (18) using maximum
likelihood estimator (ML). Each estimator is applied with and without making
use of the covariance restrictions, resulting in two different estimates for 𝛾
When the covariance restrictions are not used in estimation, we first estimate
the parameters in 𝛾 without the three 𝜎 , ̓s, and then use the covariance
restrictions to solve for the 𝜎 , ̓s. The ML estimator is obtained by directly
maximizing the likelihood of reduced form VAR, subject to the restriction
implied in the model. The likelihood is computed assuming that the structural
shocks follow a multivariate Gaussian distribution.

4.3 Monte Carlo Results
The Monte Carlo results are presented in Table 2. For each of the three
experiments, we report the Mean Bias and the Root Mean Squared Error
(RMSE). In this Table, the first column depicts the results when the covariance
restrictions are not used in the estimation, and the second column shows
results when all restrictions are used.
Wherever the covariance restrictions are used in estimation, affects not
only the ranking of the estimator but also improves their performance
substantially in terms of Bias and RMSE. For most parameters, Bias and
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RMSE decreases when the covariance restrictions are used. Notable
exceptions are the parameters 𝜃 and 𝜓 when data generated by P3; for this
case, RMSE increases from 5.9 and .67 to 6.66 and .93 respectively. This
observation is interesting because the weak identification in parameterizations
P3 is mostly due to weak identifiability of the parameters in equation (14).
This can be seen by comparing the RMSE's for the parameters in that equation
for the three parameterizations. It suggests that using only the cross-equation
restrictions may be better for the ML estimator when some of the parameters
are weakly identifiable.
Table 2
Monte Carlo Results
Par.
Bias
𝜽𝒇
‐0.116
𝜽𝒃
0.124
𝝍
‐0.053
𝜷𝒇
0.027
𝜷𝒃
0.012
𝝀
0.023
𝝆𝝅
‐0.022
𝝆𝒚
0.064
𝝆𝒓
0.007
0.691
𝝈𝜺
𝝈𝝂
0.683
𝝈𝜻
0.537
RMSE
𝜽𝒇
0.779
𝜽𝒃
0.534
𝝍
0.493
𝜷𝒇
0.985
𝜷𝒃
0.275
𝝀
0.754
𝝆𝝅
1.355
𝝆𝒚
1.133
𝝆𝒓
0.868
2.945
𝝈𝜺
𝝈𝝂
3.480
𝝈𝜻
4.850
Source: Authors’ Findings.

P1

P2

P3

‐0.081
0.107
‐0.048
0.092
‐0.003
‐0.051
‐0.099
0.106
0.000
0.020
0.089
‐0.026

‐0.831
0.024
‐0.178
0.023
‐0.045
‐0.016
‐1.581
0.048
‐0.012
0.805
0.149
3.535

‐0.457
0.018
‐0.199
0.023
‐0.031
‐0.017
‐0.001
0.003
0.004
0.008
‐0.047
‐1.170

‐0.269
0.122
‐0.104
0.103
‐0.022
‐0.077
‐1.335
0.247
0.035
0.625
‐0.084
4.413

‐0.377
0.106
‐0.200
0.022
‐0.015
‐0.045
0.113
‐0.018
0.050
0.036
‐0.302
‐0.116

0.665
0.445
0.465
0.677
0.255
0.555
1.349
0.890
0.810
1.180
1.314
1.235

3.635
0.094
0.877
0.303
0.417
0.230
6.156
0.180
0.866
5.734
3.461
5.778

2.447
0.070
0.859
0.296
0.411
0.243
0.828
0.049
0.862
1.019
1.290
0.967

5.897
0.776
0.675
1.084
0.422
0.560
6.838
1.314
0.970
5.077
3.542
6.655

6.532
0.641
0.932
0.415
0.037
0.414
0.887
0.266
0.948
2.025
1.337
2.153
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5 Conclusion
In this paper, we take a starting point with the cross-equation and covariance
restrictions that characterize linearized DSGE models and show how they can
be used to study the identification of the parameters of such models. We derive
a set of identifiability conditions and suggested a procedure for a thorough
analysis of identification at each point in the parameters space. The procedure
can be applied before DSGE models are estimated, to determine where
identification fails, where it likely to be weak, and where the identification
problems originate. We also use a Monte Carlo simulation and study the effect
of restrictions on the estimate. The results show that the use of restrictions for
estimation, when identification is reduced, leads us to inaccurate estimates and
unreliable inference even when the number of observations is large.
A useful extension of the identification results presented here would be to
find a systematic way of attributing detected identification issues to specific
model parameters. We can generalize the results of this paper only to specific
equations. For instance, if a rank deficiency, indicating identification failure,
or near rank deficiency, suggesting a weak identification, is found, we are able
to find the particular equations, but not the causative parameters in those
equations.
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In this paper we utilize the main findings from the recent literature to set the economic
foundation for the existence of money, its modern interpretation as “memory”
(Kocherlakota, 1998) and how the Blockchain technology has empowered crypto
currencies to perform this role in the information age. To locate the issue in a historical
perspective and in line with this strand of thought, we consider direct and indirect
exchange and the Wicksell triangle and discuss the frictions under which the need for fiat
money arises. More specifically, it will be argued when “reputation” (trust) is imperfect,
high cost of enforcing contracts undermines the case for pure private money (credit). The
corner stones of the present system, a remnant of 20th century central banks’ fiat money
and “private money” issued by the banking system, relies primarily on the technologies
and centralized “trust” protocols developed before the early 1990s. The internet and the
digital technology have greatly reduced the costs of gathering and storing information
and thus is able to compete with the traditional payment system in the future in the niche
markets. In this connection, how the Blockchain technology can complement internet
technology for creation of crypto currency for payments, money transfers and asset
purchases will be discussed. Finally, the paper examines whether crypto currencies can
replace money in its current form. It will be shown that in the case of crypto currencies
in their current form, their store of value function is undermined by their excessive price
volatility. Moreover, issues pertaining to money laundering and taxation prevents them
to become a widespread form of money, though they will be used as a medium of
exchange in the niche markets.
Keywords: Cryptocurrency, Money, Payment Systems, Blockchain, Return volatility
JEL Classification: E42, E51E41

1 Introduction
The form and nature of economic interactions by individuals and groups have
undergone vast changes throughout the history of mankind. Those changes
have entailed various forms of money and different payment mechanisms;
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from direct forms of exchange like gift giving and barter, to indirect forms of
exchange, that is a form of exchange that takes place through a medium such
as money. An important question in the field of monetary has always been
why money exists? This question has motivated the profession to provide a
justification for positive demand for money. In the more recent literature the
role of money is not assumed and it is explained. This literature argues why
money as a medium of exchange is essential? Can we think of an (abstract or
a model) economy where money would not be required as a medium of
exchange? What are the frictions that necessitate money as a medium of
exchange? What is the role of information and what modern technology, in
particular, internet and Blockchain, has to do with money and information.
Can crypto currencies can perform as replace money? These are the issues that
we discuss in this review.

2 Direct Exchange and Bilateral Gains to Trade
By direct exchange it is meant trading of one commodity with another (e.g.
trading oranges for apples). The most basic and primitive form of exchange
occurs when two individuals owning different goods and each one of them
wants the good that the other has to offer engage in mutually beneficial trade
If A wants apples that I have, and I want oranges that B has, then A and B
want to engage in a quid pro quo exchange or a person to person (P2P)
exchange (barter). We can think of a slightly more complicated situations
where both A and B have endowments of two goods (e.g., oranges and apples)
but their subjective valuation of the two goods are different. In this case there
are mutual or bilateral gains to trade. As indicated by the Edgeworth box
diagram (Figure 1) this trade will end up raising welfare by both A and B.
Preference functions for A and B are shown by their indifference curves, UA
and UB, respectively. It is well known that free trade between the two results
in an equilibrium situation on the contract curve1 where the indifference
curves are tangent to each other.2 Feasible allocations along the contract curve
at which the indifference curves of the two consumers are tangent are Paretooptimal, that is there is no other allocation that improves one’s welfare without
1

The contract curve is the collection of all equilibrium (final) allocation that can occur as a
consequence of trade between the two parties, given their initial endowments, in a two-person,
two-goods setting. In short, the set of all Pareto-efficient allocations is called the contract curve.
All points on the contract curve are Pareto efficient in the sense that any departure from them
would not make someone better-off without leaving the other worse-off.
2 Tangency implies that the marginal rate at which A is willing to give up apples to get more
oranges is equal to the marginal rate at which B is willing to substitute oranges for apples.
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deteriorating the other’s. Note that the relative price of A and B can be
determined from the tangency point of the two indifference curves.
We can also think of direct exchange of goods over time, for instance
exchanging today’s oranges for future apples which can be thought of a direct
exchange of credit. In this case the tangency points show the price of current
oranges relative to future apples. Note that, barter as a system of direct
exchange never became dominant nor lasted for long because of the
difficulties associated with
Y

OB

UA
UB

UA
UB

OA

X

Figure 1. Edgeworth Box

Aside from double coincidence of wants, where the trading partners offer
a good that the other side of the trade want to buy, direct exchange takes place
between family members, friends, and was common in small primitive
societies, in a form of a gift exchange with an implicit expectation of a return.
In a gift giving economy individuals do not engage in a quid-pro-quo swap of
favors or goods but anticipate reciprocity. In the ancient world humans mostly
lived in small groups of hunters and gatherers and needed cooperation and
dependence on one another to survive. Returning favors and assistance over
time made the social dependence and social bound stronger. Repetition of this
behavior created a type of social norm in which opportunistic behavior was
not customary. Moreover, the smallness of the communities allowed better
monitoring of each other’s behavior and keeping track record of those who
have fulfilled their commitments. In such communities specialization is
limited and therefore payoff to cooperation need not be high.1 In larger

1

See Camera et al (2014) for experimental studies supporting this claim.
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collectives, individuals may not as easily create and sustain cooperative
norms.1
It can be shown that in the context of a gift giving economy, money, as a
medium of exchange, may not be essential because there can be a substitute
for it. The argument is presented in the context of a Wicksell triangle (Figure
2).2 The solid arrows show the direction of goods flows and the broken arrows
show the direction of money or credit flows. Milk is used as an example to
indicate its perishable nature, so as to emphasize it is not storable. It is
observed here that the three individuals do not produce milk for the sake of
producing it rather they expect to get something in return. It is crucial to note
that, there are no bilateral gains to trade for any pairing of individuals A, B,
and C. However, there are multilateral gains to trade. B provides (gifts) night
milk to C, C provides noon milk to A and A provides B with morning milk. If
such a set of gifts are provided, it can be inferred that there are multilateral
gains to trade without bilateral gains to trade. It can be shown formally that
everyone post-trade is better off and the trade arrangement has lifted welfare
for the society (of A, B, C). The question is: what makes this trading
arrangement work without the need for money.
As discussed previously, small and primitive societies worked in a similar
fashion—as described by the so called tit-for-tat model. 3 In this social setting,
individuals are presumed to reciprocate favors they receive. Given that the
individuals can monitor each other with no cost, only those individuals with
records of abiding by the social norm will be rewarded. If the social norm is
sufficiently binding then, has a private incentive to be "correct," resulting in a
socially beneficial outcome. Moreover, in the absence of bilateral gain to trade
individuals engage in a trading pattern that generates multilateral gains to
trade. In the above setting, money is not the sole solution to the problem of
the absence of double-coincidence of wants.

1 As will be discussed later, in larger social organizations cooperation can be fostered through
exchange of goods and services backed by a relatively simple record-keeping.
2 Wicksell triangle is referred to a situation where there are three different individuals that like
to consume the good produced (offered) by another individual, however they do not possess
any good that can be offered in direct exchange.
3 For more details see Andolfatto (2009, 2018).
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Figure 2. Wicksell Triangle

3 Money and its Role as a Record Keeping Device
According to figure 2, C receives night milk from B and produces noon milk
for A, and A produces morning milk for B, and B produces night milk for C,
and everybody observes and monitors that whoever receives a favor
reciprocates it. Hence, there is incentive for all parties to engage in trade with
the result that everyone ends up better off.1 The above realization that
everyone who gets a favor is committed to return the favor—which is recorded
in the memory of A, B, and C--is the factor the seals the deals. "If the function
performed by money can be superseded by a perfect historical record of
transactions, then money's only technological role must be to provide that
record. In other words, money is a form of record keeping, or societal
memory.”2 When that societal memory is costlessly available, money is not
essential. In other words, its existence does not improve the allocation that can
otherwise take place.3
However, what happens when the community gets larger and monitoring
of past behavior becomes more difficult; the availability of societal memory
will no longer be costless. In this case we have a different information
1

In fact it can be shown that the above pattern of trade will result in maximization of utilities
for all three agents.
2 Chokerlakota (1998), P. 2.
3 For more details see Andolfatto (2009).
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structure than was assumed previously. For instance, A may not know if B has
produced morning milk for C and likewise for B and C. With limited sparse
and limited information about the transactions, individuals will not enter into
trade. How the community can solve the social allocation problem under this
state of affairs? The problem can be rectified by introducing money and
monetary exchange. Let us assume that C is given a token (money), he can
give the money to B for the morning milk. B can request A to provide him
noon milk, and by presenting the token to A information is signaled that he
has already produced for B and he has fulfilled his societal commitment—see
the dotted lines in figure 2. Similarly, the token that A holds now is the
evidence that A has produced noon milk for B. Thus A can ask C for night
milk. Money then serves as a memory or a device that keep records. Its
possession by various individuals contains and communicates information
regarding personal trading behavior in the past.1 In the above example, money
played a record-keeping role that in theory could also be performed by a form
of memory-keeping device, like a performance-card or a balance sheet for
each individual. When an individual produces a good or service or supplies
resources to another individual, that action and transaction is reflected on his
performance card. In this case his balance rises proportionately, and vice
versa. Thus, the performance card conveys information on his past trading and
economic performance as money in the above example.
Chokerlakota (2002) and Wallace (2001) argue that money becomes
essential when two distinct frictions are present. Firstly, when there is
limitations in gathering and collecting reliable information and its open access
to all. Secondly, when there are limits on enforcing contracts. As a way to
induce compliance, the society faces limits on raising the cost for not fulfilling
contractual commitments. Under these two conditions, agents require, hence
have positive demand for money. Historically, money has circulated in various
forms, commodity money, gold and silver coins, fiat money, private money,
electronic money, and Bitcoin.

4 Payment Systems
Payments system is a rule for debiting and crediting accounts. In other words,
it is a system to settle financial transactions emanating from purchase (sale)
of commodities and assets or transfer payments. Financial transactions are
ordinarily settled with money--or more recently with E monies such as
Bitcoin. The simplest payment method in use is direct cash payment; a P2P
1

Townsend (1987)
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transaction. Prior to the development of fiat money, gold and silver coins were
the main P2P means of payment. Development of banking has had a very
significant influence on the payment system. The history of banks begins
around 2000 BC in the form of banking for merchants. This banking prototype
provided grain loans to traders and farmers who moved and sold goods
between cities.
In the 13th century, Lombards—money men from northern Italy—became
the dominant force in money lending business. Florence was well placed for
international trade and finance, helped by its widely accepted gold coins called
Florin. By early 14th century two Florence families, Bardi and Peruzzi had
grown to the stature of largest money lenders and issuers of Bills of Exchange
(BE)--a promissory note to pay the bearer a fixed amount of money at a
predetermined date in the future to merchants travelling to other cities and
regions. The Bills of Exchange could be redeemed (or discounted) at the
destination point hence it obviated the need to carry gold and valuable items.
Thus a debtor could pay money to buy a BE in one location and that could be
given to the creditor to be cashed in another location. 1
During the 16th century European goldsmiths increasingly assumed the
functions of a bank and extended services that were later provided by
commercial banks. A growing number of European financial entities issued
Bills of Exchange to finance trade during the 16th and the 17th centuries. By
then a new means of payment, and with it a new system of payments, had
emerged in Europe.
The first state-sponsored banking enterprise surfaced in Venice in 1587
known as the Banco della Piazza di Rialto. Its objective was to emulate the
function that Goldsmiths performed in Europe, that is, to provide custody of
gold and valuable items owned by merchants through safe deposit, and to
enable financial transactions without resorting to physical transfer of coins.
Modern banks that issued banknotes and practiced fractional reserve
banking appeared during the 17th century as the outgrowth of the activities of
London Goldsmiths. Many of the rich merchants stored their gold in private
vaults owned by the Goldsmiths for a fee, and obtained certified receipts from
them showing the value of their deposits. Originally, those receipts could not
be assigned to a third party. However, as the goldsmiths observed that
1

Existence of a bill of exchange dates back to 8th century China during the time of Tang
Dynasty in connection to the growth of tea trade and large volumes of copper coins. For more
details see, Sergii Moshenskyi (2008), History of the Weksel: Bill of Exchange and Promissory
Note, Xlibris Corporation, USA.
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transaction demand is a fraction of their gold holdings they started the business
of lending money on behalf of the gold depositors, the standard practice of
modern banking. Promissory notes, which represented goldsmith’s debt, were
issued for gold depositors which later served as a means of payment. Bank of
England was the first bank to issue permanent banknotes. In the latter part of
the 17th century, goldsmith-bankers had fashioned a payment or a "[S]ystem
of banking through mutual debt acceptance and interbanker clearing.
Widespread acceptance of bank notes, orders, and bills created positive
externalities for member bankers and promoted the use of bank supplied
media of exchange during the Financial Revolution in England. Mutual
acceptance by goldsmith-bankers arose endogenously as a dominant strategy
Nash equilibrium."1
With the development of banking came the next innovation in the payment
system, namely the emergence of the cheque as a means of payment and hence
emergence of systems that use cash substitutes—labeled payment systems.2
During the 20th century extensive operational networks to link bank accounts
via an intermediary to settle debits and credits due to cheques has been built
in every country across the globe. In the older days this system was physical,
however, due to technological progress, in the recent decades this system has
become electronic—an example is ACH (Automated Clearing House)
network. As a consequence of technological breakthroughs in electronics and
electronic record keeping, a number of new electronic payment systems, such
as debit and credit cards, credit cards, e-commerce, and internet banking, over
time have developed. In the current system, banks and financial institutions
function as the intermediary for the above mentioned payment systems.
Currently, the most common type of payment system is the established
operational network that links bank accounts and implements money transfer
through bank deposits. Real-time gross settlement systems, also known as the
RTGS system is a good case in point. Note that, each payment system has its
own methods and protocols. When payments are direct, like P2P or peer-topeer payment, an intermediary to implement the transfer is not necessary—
since payments or transfers can be made with cash. In actuality, in most
instances payments are not direct and there is a need for a medium. For
instance, when an individual or a company purchases goods and services with
a credit or bank card, a bank or a financial service company serves as a
medium to debits and credits the accounts appropriately.
1
2

Quinn (1997), P. 411.
A cheque is like a bill of exchange, except, it is between banks.
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The Payment systems are an example of a two-sided market. When the
external economic environment changes and the emergent payment
technologies become economically feasible and user-friendly, inducement for
utilization of new forms of payments are created. On the other side, businesses
are usually receptive to such changes and accept the new methods of payment.
As described in the above, throughout history, money and payment
systems have undergone significant changes over time and changed form.
Currently, the world monetary system is based on fiat money and its creation
subject to central bank operations and control.1 Governments or more
specifically, central banks are supposed to maintain trust and credibility of fiat
money—for instance, control its supply and guard against the spread of
counterfeit currency. The stock of money is equal to cash and coins + digital
deposits in the currency of the issuing country—e.g. rials in Iran. Deposits or
the liability of the banking system is equal to "inside" or private money. The
price of digital bank-money is pegged one-for-one to fiat money. Presumably,
the commercial banks with the support of the central banks are entrusted to
maintain faith in digital bank-money.

5 The Blockchain Technology and the Rise of Crypto
Currencies2
The history of financial crises reveals that the banking system is subject to a
multitude of risks, chiefly credit risks. The banking system have experienced
crisis in many countries of the world over different time periods.3 Moreover,
in the long-run growth of base (fiat) money and various measures of the
money supply have been associated with the rise of price deflator indices and
hence loss of the purchasing power of fiat money. In reaction to such
experience, a radical idea for a new form of money was announced in the latter
part of the 2007-2008 financial crisis. The concept was released in a paper
titled Bitcoin: A Peer-to-Peer Electronic Cash System, Nov. 1st 2008, under
the assumed name Satoshi Nakamoto. It provided the details on utilizing the
method of direct or peer-to-peer electronic cash payment without reliance on
the existing financial institutions and the associated trust protocol as the
intermediary. In the following January (2009), the Bitcoin network as a viable

1

The stock of base money is equal to cash and coins plus commercial banks' reserves deposited
with the central bank, plus banks, vault cash.
2 For a detailed discussion on these and related subjects see, Arvind Narayanan et al (2016).
3 For instance see, Reinhart and Rogoff (2009).
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P2P payment system founded on Blockchain technology and operating on the
internet network came into existence.
The internet based systems are very quick and efficient for delivering
signals, messages, and text at very high speed to a large number of recipients
with very low marginal cost. Hence, it would be natural to think to use this
system to dispatch money and financial assets. However, the issue with the
internet based systems such as e-mail and voice-mail is that while they are
very efficient in sending messages, they cannot be relied upon to send money
and items of value without an intermediary. For instance, one can send copies
of money to as many persons or accounts as desired but that does not provide
a solution to paying real money to another individual that you bought goods
and services from. The use of intermediary services costs money hence
increases the costs of transactions. The motivation for individuals and
businesses is to find less costly and reliable alternatives.
Another issue with using internet to send items of value is the proper
identification of the individuals that you have established contact with online
and want to buy from or sell to them through the internet system. To be certain
of the identity of the individual on the other side of an e-mail or a transaction,
you need to have a data base which stores information and documents that
everyone can potentially see. For that, one needs an open access data base. For
buying goods and services or make transfer payments over the internet there
is need for proper identification and certitude that valuable items sent go to
the intended receivers. Moreover, if there is a transfer payment and purchase
of goods and services, the system can properly credit and debits the accounts
of the parties involved. For the internet based systems that intermediary is the
Blockchain technology. The emergence of this technology has empowered the
internet based systems to enter into the “trust business”.1 It has been claimed
that the first wave of “digital revolution” created the Internet of information.
The second wave, driven by Blockchain technology, created the Internet of
value.2
Commerce and financial industry requires safe payments systems and an
important issue with any payment system and any record-keeping-device is
the trust protocol, its safety, and security. For the banking and financial
industry the protocol is centralized but for Blockchain based platforms it is
1

Refers to the private institutions (banks and clearing houses) and public agencies (central
banks) that are presumed to be trusted to manage financial transactions with required accuracy,
safety, and privacy.
2 For more details, see Tapscott &Tapscott (2016).
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decentralized. That is, the trust protocol is formed within the domain of the
Blockchain without a need for an external medium like banks.1 Blockchain is
a distributed international data base (an international public ledger) that
contains records of digital events or transactions that have already been
completed and verified and it is open for all to see. There is no central
mechanism to update and verify this open-access public ledger. In place of a
central authority, collective efforts by the participants in a Blockchain system
update the data base.
Blockchain technology is the platform upon which crypto currency
systems operate. Crypto currency or internet based money is a form of digital
currency with well-defined payment protocols. It is created and kept
electronically and like cash it is anonymous. The sides to a transaction can be
anonymous with any prior trust established between them. An important issue
with any payment system is its trust protocol. For the banking and financial
industry the protocol is centralized but for crypto currencies it is decentralized.
That is, the trust protocol is formed within the domain of the Blockchain
without a need for an external medium like banks and clearing houses. The
Blockchain based crypto currencies such as Bitcoin perform the essential
functions of the intermediaries that include: establishment of trust; verification
of the identities of the parties to payment transfers or to a transaction; clearing
and settling transactions; keeping the records.
Blockchains are time-stamped chains of blocks of data (ledgers containing
data or facts) that are serially linked, and replicated over computers connected
within a peer-to-peer network. Network members or nodes are individuals that
do not necessarily know each other (anonymous). The data itself could be in
different format (medical information, content signature, monetary
transactions, …). For maintaining security in the cyber space,
communications between the nodes (network members) utilize cryptography
to conceal the real identity of the parties to a transaction.
The data contained in a Blockchain can be amended and updated according
to certain rules (protocols) and upon majority agreement amongst the
participants. Addition of data to the existing data base is done via the efforts
of the network participants. In fact what makes the Blockchain technology
safe is the decentralized collective works of these participants which provides
1 Public key cryptography is one Security methods used for Bitcoin Blockchains. A public key
is an array of randomly created chain of numbers which serves as an address on the Blockchain.
Bitcoin received or sent through the network go to the address indicated by the public key. To
access their accounts individuals need a password to enter into it which is provided by the
private key.
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a solution to the record-keeping problem; not through a set of trusted and
reputable intermediaries as in the case of banking and financial system but via
an open, decentralized protocol that obviates the need for trusted
intermediaries. In the Blockchain based systems (such as Bitcoin) these
individual participants, known as "miners", act as a substitute for payment
processing activities of banks and clearing house processors and provides the
system with a trust protocol. “Mining” is a process whereby “miners” compete
to add new transaction records to Blockchain. Prior to being added to a block
the data is pending and not yet confirmed. To sum-up, what makes the Bitcoin
system safe is the decentralized collective works of “miners” who act as
individual payment processors and collectively provided an alternative to
payment processing activities of banks and financial companies. “Miners” are
paid a fee for their services and they incur cost. "Mining" is energy-intensive
and therefore costly. The rewards and cost of "mining" generate demand and
supply for mining activities and like other markets that settles in equilibrium.
When a network participant wants to add new data to the shared data base,
a consensus must be formed amongst the nodes to decide if this new data
should be included in it and appear in the ledger.1 The consensus is labeled a
block. Consensus ensures that the distributed public ledger is identical for all,
thereby reducing the risk of fake transactions. What if two different and
incompatible data (facts) pertaining to a transaction arrive in different orders
about the same time? As an example, let us think about a P2P transaction in
the Bitcoin network. To add this new data to the existing databank, the entire
network must agree on its accuracy. There must be a way that the entire
network agrees on the way to order data and for that the system requires a
consensus protocol. In the case of Bitcoin, miners add new transaction records
to its public ledger (the Blockchain) which, in turn, serves to confirm
legitimate transactions to the whole network. In this way, double spending by
Bitcoin owners is thwarted.
Presently, proof of the work is the most widely used consensus method for
Blockchain technologies and it is also used for the Bitcoin Blockchain. In this
context new transaction records can be added to the Blockchain after a
network participant (a node) solves a mathematical problem, known as a
‘proof-of-work’, to verify the authenticity of new block of data, a process
labeled as mining. An important byproduct of this consensus mechanism built
into the system is the continuous tracing of transactions continuously. As a
result, and at any point in time, the system knows who has received and who
1

This is a highly technical subject. For more details see Narayanan et al (2016).

Crypto Currencies and the Blockchain Technology: An Evolutionary Review ...

257

has paid out Bitcoin tokens and how many tokens each person has in his or
her electronic wallet. Moreover, the public is updated periodically to include
new events and transactions, hence the system does not allow for doublespending problems.
Note that all the attributes of the Blockchain technology and the platforms
it supports (e.g. Bitcoin), that has been discussed thus far all point to its
attributes as an open-access, safe, and reliable record-keeping-device or a
societal memory platform. This technology can gather memory (new
information) and safely and rapidly disseminate the information to the public.
In certain ways this technology serves a function similar to the communal
memory discussed in connection to the Wicksell triangle in section 2,1 and the
notion of money as “memory” (Kocherlakota, 1998). The Blockchain
technology has empowered crypto currencies to perform this role in the
information age.

6 Can Crypto Currencies Serve as Money?
Can crypto currencies replace national monies? With their current legal status
and price behavior the answer is No. Table (1) compares similarities and
differences of crypto currencies with fiat and commodity money. Crypto
currencies like commodity money can be classified as pure assets, i.e. are not
both an asset and liability like bonds and other credit instruments. However,
in contrast to commodity money, crypto currencies dos not have intrinsic
value. As was mentioned previously crypto currencies are not issued by the
government instead they are decentralized non-governmental systems, they
are not yet subject to national tax laws, and their supply are not subject to the
central bank’s monetary policies. While these features were originally thought
to be superior attributes of crypto currencies, on a higher level of analysis, the
same attributes tend to deny their role as legal tenders, hence have limited
circulation capability. Fiat money has a monopoly supplier (the central bank)
and bank deposits are virtually money without physical representation.
Secondly, crypto currencies satisfy the medium of exchange function of
money but they do not satisfy the other two characteristics: store of value and
1

In the context of a gift-giving small community where the extent of verbal communication
and volume of information individuals possess regarding each other is limited, the contribution
of the community members to the collective good is memorized on a ‘distributed network of
brains.’ “If people could be relied upon to make good on their promises a priori, their track
records would largely be irrelevant from an economic perspective. A good reputation is a form
of capital. It is valued because it persuades creditors (believers) that more reputable agencies
are more likely to make good on their promises.” Andolfatto (2018), P. 89.
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the unit of account. Crypto currencies are held in the form of digital wallets in
the cyber space and their conversion into money is not costless. Financial and
credit companies do not recognize crypto currencies (such as Bitcoin) as unit
of account for financial settlement. Commodity money also has a physical
representation and the bearer of physical money is the defacto holder it and
the value it represents. In both cases record keeping is not needed to use them
as means of payment. Commodity money (like gold and silver) differs from
cash because it is subject to a competitive market creation process as
prospective miners can enter the extraction enterprise without prohibitive
entry barriers.
Commercial bank deposits are virtual money. Virtual money has no
physical representation as it is only an electronic record in within a bank
accounting system. The supply of bank deposits is competitive in the sense
that it is determined by the creation capacity of the banking system. Record
keeping in this case is required since once a payment is made, the accounts of
the payer and the payee needs to be adjusted.
If the supply of crypto currencies (like Bitcoin) is to remain finite, then
limited supply of money in a growing economy can result in generalized
deflation: lower nominal wages and prices, and may result in strengthening of
contraction forces in the economy. However, it is possible that many more
crypto currencies can come into existence. In which case, the question remains
as to what determines their relative prices.
Moreover, the value of crypto currencies (e.g. Bitcoin) is very volatile.
Price of Bitcoin is more volatile than all other asset classes such as stocks,
bonds and commodities. If crypto currencies are to perform as money they
should also have the property of being a stable store of value. For some widely
accepted currencies the price of money, approximated by the inverse of the
aggregate price level, do not.
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Table 1
Similarities and differences of Crypto currencies with Commodity and Fiat
Money
Type
Commodity Money

Differences

Similarities





Crypto currencies
assets not liabilities



Crypto currencies have
thus far been limited in
supply, future?



The cost of generating
crypto currencies have thus
far been less than its price
Competitive
supply;
decentralized ownership &
management





Fiat Money







Crypto currency does not have a
use-value or application other than
being a medium of exchange
Crypto currencies do not have
intrinsic value
For the main existing crypto
currency (Bitcoin) sits supply is
not affected by technological
progress (like gold & silver
mining)
Crypto currencies are pure assets
(e.g. unlike bonds that are both
assets and liabilities).
Monopoly supplier
So far the supply of main crypto
currencies have followed a rule
and have not been subject to
discretion
Transactions can be under the
purview of the national tax
authority





are

Currently the volume of
crypto currencies is finite.
However, it need not be the
case in the future

Source: Authors’ Findings.

Experience sustained large fluctuations and they are relatively stable store
of value. In those economies with high and variable inflation rates the store of
value function of money is undermined and individuals reduce their demand
for fiat money and move into money substitutes. Similarly, assets with
relatively high variance of the rate of return are not attractive as money and as
a means of payment for settling business and debt contracts. Figure 3 shows
the time trend of the rate of change (return) on Bitcoin, gold, S&P500, and the
US inflation rate (as proxy for the rate of return on money). Bitcoin’s return
fluctuations far exceed that for other assets. Table 2 provides data on
unconditional variance and covariance between the above-mentioned four
assets. As expected, variance of the rate of change of the price Bitcoin, far
exceed those for the other three assets. By recognizing that financial market
volatility co-moves over time across assets and markets, this paper utilizes
multivariate M-Garch BEKK method to check for conditional volatility and
volatility spillovers amongst the above-mentioned four assets (Engle and
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Kroner 1995).1 A suitable application of MGARCH (multivariate GARCH)
class of models is the examination of the relations between the volatilities and
co volatilities of the rate of return in different asset markets.
In this context one can analyze whether the volatility of returns in a market
results in or leads the volatility of returns in other markets. Moreover, one can
examine whether the volatility of the return for a particular asset is transmitted
directly to those for other asset markets via its conditional variance or it is
done, indirectly, via its conditional covariances. Figure 3 shows dynamic covariances for the rate of returns on those assets. As shown by the graphs, the
conditional variance for Bitcoin is very high compared to the other assets—
the estimation results appear in the appendix. The co-variance graphs also
show that volatility spillovers for the four assets are low, approaching zero in
most cases, except for returns on S&P500 and Bitcoin. While the covariance
of returns are between these two assets are low and near zero. The results can
be interpreted to imply that excess volatility of Bitcoin prices is not due to
spillover volatility acquired from other assets and it is pretty much intrinsic.
The magnitude of volatility in Bitcoin prices are such that it generates risks to
those who are either short or long in a Bitcoin settled transaction. Bitcoin
prices are not sufficiently stable to satisfy the store of value function and this,
amongst other factors mentioned previously, limits its scope as a widely
accepted currency, though it can be a useful medium of exchange in some
niche markets and international payments where transaction cost is high.
Currently, demand for crypto currencies is primarily an asset demand,
particularly since it can shield payments, transactions, and income from legal
and tax authorities.

In the presence of several asset returns 𝑅
𝑅 , 𝑅 , … 𝑅 ′ with stochastic returns process
𝜇 ∈ 𝐻 . 𝑍 , 𝐸 𝑧
0, and given the information set up to and
specified as, 𝑅
including t-1, the matrix H represents the conditional covariance for ∈ , (𝐸
∈∈
𝐻 .
The BEKK model can be written as:
1

H

𝐶𝐶

𝐴

∈

𝜖

𝐴

𝐵 H

𝐵

Where CC’ is the matrix for the intercepts, C is a lower triangle matrix and 𝐴 and 𝐵 are the
matrix of coefficients that are positive and symmetric. All matrices have N by N dimension.
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Figure 3.Time trend of Return on Money, Gold, Bitcoin, and S&P500 equity index.
Data source: FRED, Federal Reserve Bank of St. Louis, Kitco.com, multpl.com,
officialdata.com

Table 2
Unconditional Variance and Co-variances for the proportional (%) rates of
change of Bitcoin BTG), Gold (GoLLDG), S&P500 (SP500G), and the US
Inflation rate (USCPIG).
BTG
GOLLDG
SP500G
USCPIG
BTG
4142.435
-20.34455
10.62769
0.518396
GOLLDG
-20.34455
12.50788
-1.847593
0.016031
SP500G
10.62769
-1.847593
6.729971
0.008959
USCPIG
0.518396
0.016031
0.008959
0.004157
Data source: As in Figure 3, unconditional and conditional variance and covariance (Estimates
by the authors).
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Figure 4. Conditional variances for the return on Bitcoin, Gold, S&P500, and money
Data source as in Figure 3, estimates of the conditional variances by the authors.

7 Concluding Remarks
Money becomes essential when two distinct frictions are present. Firstly,
when there are limitations in gathering and collecting reliable information and
its open access to all. Secondly, when there are limits to enforcing contracts.
The Blockchain technology has empowered crypto currencies to overcome
these frictions. Hence, they are qualified to function as the medium of
exchange in a P2P setting, and because of low transaction costs for
transferring money it has developed some niche markets. Since Blockchain
technology is a shared (open-access) database, subject to peer monitoring and
strict verification rules, it provides a safe environment for transactions with
no central control. Having no central trust protocol to process and organize
information and reliance on anonymous agents is the main innovation of this
technology. In this manner operation and regulation of crypto currencies such
Bitcoin does not require direct central bank supervision except for the issue of
anonymity of the parties to transactions and the associated issues of money
laundering and tax avoidance.
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Blockchain technology is newer and utilizes cryptography, collective
efforts of decentralized volunteers, and the internet network to cost-effectively
support payment processing, transfer of valuables, holding of large secure data
bases and smart contracts. International payments via crypto currencies are
cheaper than the current technology for clearing and settlements—for
instance, the SWIFT system which has been in operation a few decades.
Compared to the exiting international money transfer (remittance) service, the
cost of transferring money via internet based money is relatively low. To the
extent that this technology can deliver a safer, more dependable, and more
cost-effective record-keeping services, it contributes to the well-being of
individuals and companies through lower transaction cost. Crypto currencies
that are supported by the Blockchain technology have served as a medium of
exchange in limited areas. However, due to certain legal and regulatory
restrictions and narrow opportunities for spending crypto currencies, their use
as the medium of exchange by the public have been limited. These currencies,
as represented by Bitcoin, perform some functions of money but due to their
price volatility they are more of a speculative asset than a stable store of value,
which is a critical function of money.
Applications of the Blockchain in business and commerce have grown
from crypto currencies to include data bases of various sorts (medical, land
registry, Arts) and smart contracts. Bitcoin is the most familiar type of digital
money for P2P or peer-to-peer transactions.
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Appendix
Estimation Results:
 Estimation Method: ARCH Maximum Likelihood (BFGS / Marquardt
steps)
 Covariance specification: Diagonal BEKK, Sample: 2011M02
2018M03. Included observations: 86. Total system (balanced)
observations 344
 Presample covariance: backcast (parameter =0.7)
 Coefficient covariance computed using outer product of gradients
Table 3
Estimated Coefficients
Variable name
C(1)=BTG
C(2)=GOLLDG
C(3)=SP500G
C(4)=USCPIG
C(5)
C(6)
C(7)
C(8)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)

Coefficient Std. Err
z‐Statistic
9.69
1.70
5.70
‐0.15
0.37
‐0.41
0.82
0.31
2.62
0.13
0.01
25.95
Variance Equation Coefficients
53.77
94.85
0.57
5.46
4.68
1.17
8.75
4.08
2.14
0.19
0.13
1.46
‐0.16
0.83
‐0.20
0.02
0.07
0.34
0.00
0.01
‐0.26
0.16
0.28
0.56
0.00
0.00
‐0.09
0.00
0.00
1.15

Prob.
0.00
0.69
0.01
0.00
0.57
0.24
0.03
0.14
0.85
0.73
0.80
0.57
0.93
0.25
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C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C(21)
C(22)
Source: Authors’ Findings.

‐1.54
‐0.07
0.06
0.71
0.58
1.00
0.98
0.74

0.13
0.10
0.09
0.15
0.04
0.04
0.03
0.06

‐11.99
‐0.68
0.64
4.84
13.16
27.44
37.41
11.90

0.00
0.50
0.52
0.00
0.00
0.00
0.00
0.00

Table 3
Estimated Model Information
Log likelihood
-754.20 Schwarz criterion
18.68
-2.19 Hannan-Quinn criter.
18.30
Avg. log likelihood
18.05
Akaike info criterion
Equation: BTG = C(1)
-0.04 Mean depend var
22.67
R-squared
-0.04 S.D. dependent var
64.74
Adjusted R-squared
66.04 Sum squared resid
370742.60
S.E. of regression
1.47
Durbin-Watson stat
Equation: GOLLDG = C(2)
0.00 Mean depend var
0.03
R-squared
0.00 S.D. dependent var
3.56
Adjusted R-squared
3.56 Sum squared resid
1078.55
S.E. of regression
1.64
Durbin-Watson stat
Equation: SP500G = C(3)
0.00 Mean depend var
0.90
R-squared
0.00 S.D. dependent var
2.61
Adjusted R-squared
2.61 Sum squared resid
579.38
S.E. of regression
1.90
Durbin-Watson stat
Equation: USCPIG = C(4)
-0.08 Mean depend var
0.15
R-squared
-0.08 S.D. dependent var
0.06
Adjusted R-squared
0.07 Sum squared resid
0.38
S.E. of regression
0.23
Durbin-Watson stat
Covariance specification: Diagonal BEKK
GARCH = M + A1*RESID(-1)*RESID(-1)'*A1 + B1*GARCH(-1)*B1
M is an indefinite matrix*, A1 is a diagonal matrix, B1 is a diagonal matrix
Source: Authors’ Findings.

Journal of Money and Economy
Vol. 11, No. 3, Summer 2016
pp. 267-281

Investigating the Effect of the Perceived Value of
Banking Services on the Key Indicators of Consumer
Behavior
Arash Khalili Nasr*
Sadegh Ghaderi Kangavari‡

Shabnam Doosti†

Received: 16 Mar 2016

Approved: 4 Sep 2018

This study investigates the effect of perceived value of banking services on the key
indicators of consumer behavior. The data sample includes the customers of private banks
in Tehran city. The data collection tool used in this study is a questionnaire. Its face
validity is confirmed by the experts and respondents. Furthermore, its reliability is
measured and confirmed using Cronbach's alpha coefficient and construct reliability
(CR). Depending on the type of the sampling method which is non-random convenience
sampling technique, a questionnaire is distributed among 300 customers of banks. Out of
them, 236 questionnaires are returned and analyzed using partial least squares method.
The results show that the perceived value of banking services has a positive effect on
consumer behavior and its key indicators such as satisfaction, loyalty and word of mouth
advertising. Based on the findings of this study, a better understanding of the mechanisms
of consumer behavior is attained, which can be used for maintaining and increasing
customer loyalty.
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1 Introduction
Consumer behavior in recent decades has been one of the most important
subjects attracting marketing researchers. Diversity of consumer behavior
arises from the variety of factors affecting individual behavior and motivation.
Different consumer groups for markets of a product indicates wide
differences. Today, consumers are considered the key to the success or failure
of a company (Hosany & Martin, 2012). Thus, it is very important to
understand consumer behavior. Consumer behavior can be influenced by
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various external or internal factors. The external factors include cultural,
economic, political and legal factors that are within the power of companies.
Motivation, perception, personality, perceived values and other such factors
that are unique and emanate from inside can be classified as internal factors.
Service agencies cannot be indifferent to customers’ tastes, interests, wants,
desires and needs due to the highly competitive markets. Today,
understanding the customers is considered the basis of the marketing activities
of companies (Solomon et al, 2014). Due to the importance of the consumer
behavior approach, researchers have investigated this subject in relation to
variables such as satisfaction, loyalty and word of mouth so these three
variables have been identified as the key indicators of consumer behavior
(Martin et al, 2009).
Since the globalization of economy, trade and the dynamic competition
have changed customers’ role in organizations, they no longer regard
customers as mere consumers. In today's organizations, consumers keep up
with the organization in the production of goods and provision of services,
procedures, processes, knowledge development and competitive power
(Anderson et al, 2003). In marketing concept, it is believed that achieving
organizational goals depends on defining and fulfilling the needs and wants of
target markets and providing customer satisfaction in a better and more
effective way than competitors. In the meantime, successful companies will
be those that can achieve a higher level of customer satisfaction. Marketoriented and customer-centered organizations care for maintaining customers
and improving customer loyalty as a new tool in marketing, rather than
competing over prices (Wang et al., 2011).
In recent decades, the development of information technology and the
effect of this rapid scientific flow on all industries in general and the banking
industry in particular, has replaced traditional banking which relies solely on
revenues through its branches, with modern banking that is providing various
service packages in different platforms.
On the other hand, a successful understanding and prediction of consumer
behavior will provide marketers and organizations with strategic intelligence.
So one of the key elements of a successful marketing is understanding
consumers’ behavior trends. Few studies have actually dealt with this key
element with regard to perceived value. The aim of this study is to investigate
the effect of the perceived value of banking services on the key indicators of
consumer behavior.
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2 Literature Review
2.1 Perceived Value
With the development of the concept and philosophy of marketing,
organizations have different perception of customers. Customers are not
considered as a definite, absolute and influential factor in the logic and
philosophy of product-centered marketing. According to the new approaches
of the marketing science, marketers are not willing to do anything for
customers. (Lannon, 1992). Customers now play their roles voluntarily and as
an influential source with an active and effective role to play in sync with the
organization in value creation. Vargo and Lusch (2006) assert that value does
not reside in the goods and during the production process; rather, it is
customers that determine whether something is valuable or not. According to
this view, organizations cannot present value; rather they only offer the value
options. Such value options are focused on the value creation processes that
are received by consumers. Therefore, customers can help the production and
create value for themselves through cooperation and collaboration with the
organization with the use of material and immaterial competencies.
Consequently, it leads to mutual benefits for the exchange parties (the
organization and customers) or value in use as opposed to value in transaction.
The customer-perceived value has for many years attracted the market
researchers as one of the most important and determining factors in decisionmaking and customer behavior (Sheth et al., 1991, Bolton & Drew, 1991).
American Marketing Association has stressed the importance of the customerperceived value in all concepts related to marketing. This association defined
the customer-perceived value in 2007 as processes for creating,
communicating, delivering, and exchanging offerings that have value for
customers, clients, partners, and society at large (American Marketing
Association, 2009).
There are various approaches regarding the customer-perceived value.
Some writers focus only on the benefits of the customer-perceived values
(Orth et al., 2004). Others adopt the cost-benefit approach and evaluate value
based on the attitude "giving for taking". The benefits are what the customer
gets, and the costs are what the customer gives up (Netemeyer et al., 2004;
Whittaker et al., 2007).

2.2 Consumer Behavior
Various definitions have been presented for consumer behavior. Two
definitions are mentioned here. The consumer behavior has been defined by
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the American Marketing Association as “The dynamic interaction of affect
and cognition, behavior and environmental events by which human beings
conduct the exchange aspect of their lives. Consumer behavior includes
knowledge and feelings that people experience and the actions that they do in
the consumption process. It also includes components of the environment that
affect knowledge, feelings and behavior. It has been expressed in the above
definition that, consumer behavior is dynamic, because the knowledge,
thoughts, feelings, and behavior of the society in general and the consuming
groups in particular, are always changing. The dynamic nature of consumer
behavior makes development of marketing strategies difficult (Khan and
Rahman, 2014). Mowen and Minor (2006) defined it as the study of buying
units and the exchange process involved in acquiring consuming and
disposing of goods, services, experiences and ideas (Mowen and Minor,
2006).
Having an accurate understanding of consumers and the buying process
has numerous advantages. These advantages include helping managers in
decision making, preparing a cognitive basis through an analysis of
consumers, helping the legislators to enact laws relating to buying and selling
goods and services and thus helping consumers in a better decision making
(Martin et al, 2009). This study has investigated the three variables of
satisfaction, loyalty and word of mouth, which have been identified as the key
indicators of consumer behavior.
2.2.1 Satisfaction
The word “satisfy” is made up of two Latin words “sates” and “facer” meaning
“saturate” and “full cup”, respectively (Oliver, 1997). As a result, to satisfy
means to demand something which we seek to find until we can achieve it
completely. In a sense, seeking satisfaction is what we are trying to achieve
fully (Seyed Javadin and Kimasi, 2010). Satisfaction has been defined
differently in the marketing literature:
Satisfaction is the evaluation of emotions and feelings and a summary of
the mental status and it appears when the feelings arise from consumer
expectations, keep along with the consumers' previous feelings of the
consumption experience. (Andreassen, 2000: 161). Satisfaction is the
consumers' reaction of success. It is a judgment made of the features of a
product or service, when it is created at a desired level of consumption and
includes the higher or lower levels of utility (Oliver, 1997: 13).
Customer satisfaction is the consumers' feeling or attitude toward a product
or service after it is consumed (Jamal & Naser, 2002: 147). Tse & Wilton
(1988) define satisfaction as: "the consumer’s response to the evaluation of
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the perceived discrepancy between prior expectations and the actual
performance of the product or service as perceived after its consumption” (Tse
& Wilton, 1988, p. 204). From the above definitions, it is implied that,
satisfaction is related to subjective evaluation of emotions. Feeling is a
function of mismatch and the ratio of output to input, the final result which is
a positive or negative prosperity (Andreassen, 2000: 161). Satisfaction is a
consumer’s fulfillment response which is essentially a judgment that a
product/service provides a pleasurable level of consumption-related
fulfillment including levels of over- or under-fulfillment (Oliver, 1997, 13).
The various definitions of customer satisfaction indicate the complexity of
this concept. Oliver’s definition is, however, more consistent with theoretical
and practical evidence. In general, satisfaction can be defined as meeting the
expectations and demands at a desirable level.
2.2.2 Loyalty
The ultimate goal of firms is to build customer loyalty (Eakuru & Mat, 2008).
Through loyal customers, firms reduce the operational costs and the costs of
customer attraction. Researchers indicate that a 50 percent improvement of
customer retention will lead to a 25 to 75 percent increase in the company’s
profitability. Wills (2009) argues that it costs five times as much to attract a
new customer than to keep an existing one. Organizations should do their best
to attract new customers. By use of loyal customers, companies can increase
their income. Because of the fact that, first of all, loyal customers are less
sensitive to price, and also, they tend to do most of their purchases from the
company. Accordingly, loyalty is associated with the success and profitability
of a company.
Studies have shown that, customer loyalty provides a criterion for
evaluating a company’s marketing strategies, and customer relationship
quality activities and programs provide value creation for customers. The goal
of improving the quality of relationship (customer satisfaction, trust and
commitment) is to reduce the buyers’ uncertainty and strengthen the
interactions of the parties to the transaction (Caceres, 2007; Morgan et al,
1994). Several studies have shown clear evidence as to a direct relationship
between customer satisfaction and loyalty in cases such as re-purchase, less
price sensitivity and profitability (Bloemer & Vanhoof, 2002).
Woodruff (1997) identifies that measurement of CS without the
achievement of CPV cannot truly meet the requirement of the customer. In
addition, the customer will have feelings of uncertainty about the company
without the achievement of CPV. Therefore, trust and commitment are two
crucial factors for overcoming the uncertainty and strengthening customer
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loyalty, customer relationship with the company and consequently customer
loyalty.
According to the new approaches, the goal of marketing is to create value
to the customer and build a long-lasting and profitable relationship with them
(Kotler, 2012). Customer value is considered the cornerstone of company customer relationships. If the company produces a product or service that does
not meet the customer's needs and wants, all loyalty strategies will be
insufficient. The three factors “quality”, “price” and the “facilities” offered by
the company are considered three basic factors that create value for customer
loyalty (Diallo et al., 2015). Building customer loyalty is a strategy that
provides mutual benefits for the company and customers. One of these
advantages is that the company can increase its income. The customer can
gain more advantages and get a sense of security. Via loyal customers,
organizations can increase their profitability. This is because loyal customers
will show more tendency to buy from the company, pay money for new goods
and services, offer the goods and services to others and provide constructive
suggestions to organizations (Lee et al., 2012). Therefore, loyalty guarantees
the success and profitability of a company (Kumar et al., 2013).
2.2.3 Word of Mouth (WOM)
In an environment where there has remained less trust in organizations and
advertising, word of mouth communication is a way to achieve competitive
advantage. Influencing the others’ opinions will bring considerable benefits to
the organizations that supply goods and services (Jalilvand et al., 2013).
Westbrook (1987) has defined word of mouth advertising as “informal
communication directed toward other consumers about the ownership, usage,
or characteristics of particular goods and services and/or their sellers'' (Yap et
al., 2013). Research has shown that, word of mouth communication is more
effective than communications through other sources such as the
recommendations or advertisements in newspapers. This is because it has been
perceived that it provides valid comparative information and affects consumer
decisions (Jalilvand and Samii, 2012). However, researchers have less
knowledge about the characteristics of a message by word of mouth that
makes the message persuasive (Yap et al., 2013).

3 The Research Model and Hypotheses
Considering the theoretical foundations of the research, the conceptual model
and the hypotheses of the research are as follow:
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Figure 1. The conceptual model of research

Hypotheses:
H1. Consumers’ perceived value from the banking services influences their
behavior.
H2. Consumers’ perceived value from the banking services influences their
satisfaction.
H3. Consumers’ perceived value from the banking services influences their
loyalty.
H4. Consumers’ perceived value from the banking services influences their
word of mouth advertising behavior.

4 Methodology
This is an applied research in terms of purpose, and it is a descriptive research
based on structural equation modeling in terms of data gathering method. The
study population is constituted of customers of private banks in Tehran city.
Due to the large and unspecified number of customers, non-random sampling
method has been used. Standard questionnaires with five-point Likert scale
are distributed among 300 customers, out of which 236 questionnaires are
returned. To ensure the validity of the questionnaire, content validity method
has been used, so that the primary questionnaire is revised after consulting the
experts and professors of the field about the number of questions, the wording
of questions, the order of questions and the range of response alternatives. The
final questionnaire is drawn up after a few steps of revision and a pilot review.
Unlike the Covariance-Based Structural Equation Modeling (CBSEM),
Partial Least Squares (PLS) method has less restrictive assumptions about
normality (Chin, 1998; Chin and Newsted, 1999; Hosani and Martin, 2012).
Due to the results of Shapiro-Wilk and Kolmogorov-Smirnov tests which
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show non-normal distribution, Partial Least Squares (PLS) method is used in
this study. SPSS20 and SmartPLS 2.0 are used for data analysis.

5 Findings
According to the method proposed by Andreassen & Gerbing (1988), the
reliability, convergent validity and discriminant validity of the measurement
model should be examined before the structural model test. Cronbach's alpha
Coefficient and Composite Reliability Index are used for testing the reliability
of the model (Werts et al., 1974). Cronbach (1951) has determined the high
standard of 0.7 for Cronbach's alpha and Fornell & Larker (1981) have
determined the high standard 0.7 for CR. Table 1 and the comparison of the
above-mentioned standards show that the research constructs have good
reliability. Factor loading’s significance and the average variance extracted
(AVE) have been used to determine the convergent validity. Gefen & Straub
(2005) suggest that the factor loading of each observed variable should be at
least more than 0.7 and at 0.01 level of significance. However, if the number
of markers is three or four, the markers whose factor loading is less than 0.7
can be deleted (Bontis et al., 2002). Fornell and Larker (1981), propose the
high value of 0.5 for AVE. According to the Table (1) the factor loadings are
greater than 0.7 and are significant at the level of 0.01 and less, and the value
of AVE is greater than the standard level. Therefore, the convergent validity
of the measurement model is desirable.
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Table 1
Results of Validity and Reliability Tests
Variables
Perceived value

Items
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15

Satisfaction

Loyalty

WOM

factor Loading
0.888917
0.903573
0.735818
0.726265
0.823910
0.808046
0.640056
0.650635
0.804269
0.723602
0.715516
0.808930
0.824680
0.883042
0.843044

CR
0.88

α
0.82

AVE
0.66

0.82

0.71

0.54

0.84

0.76

0.58

0.88

0.80

0.72

Source: Authors’ Findings

Discriminant validity is examined by comparing the square root of the
average extracted variance of a construct with its squared correlations with
other constructs. As shown in the Table (2), the AVE Root written in the
matrix diameter is greater than its correlation with other constructs. Therefore,
the research constructs have good discriminant validity.
Table 2
Discriminant Validity of Constructs
Constructs

Loyalty

Loyalty
0.764327
Satisfaction
0.635291
Perceived value
0.507650
WOM
0.539656
Source: Authors’ Findings.

Satisfaction
0.735657
0.704001
0.577802

Perceived
value
0.817849
0.551448

Word of Mouth

0.850604

We test the structural model of the research after examining the reliability,
convergent validity and discriminant validity of the measurement model. The
structural model of the research is examined using the standard path
coefficients (β) and t-statistic. The output of the data analysis with PLS
Software has been presented in Figures 2 and 3.
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Figure 2. Results of the structural model analysis. Source: Authors’ Findings.

Figure 3. Results of t-values. Source: Authors’ Findings.

The hypotheses, the regression coefficients and the t-values related to each
hypothesis are presented in the Table 3.
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Table 3
Path Coefficients and Hypothesis Testing
Hypothesis
Path
H1
Perceived
Consumer
→
value
behavior
H2
Perceived
Satisfaction
→
value
H3
Perceived
Loyalty
→
value
H4
Perceived
WOM
→
value
Note: ** p<0.01. Source: Authors’ Findings.

β
0.701

t
27.44

ρ
**

Result
Supported

0.704

24.60

**

Supported

0.508

13.29

**

Supported

0.551

14.57

**

Supported

According to the Table 3, the results of the data analysis of the hypotheses
are confirmed at the 99% level.

6 Conclusion
The importance of consumer behavior cause most manufacturing and service
enterprises to pay more and more attention to it and conduct more research on
it. A review of the literature and the operational history of consumer behavior
in service agencies indicate that supportive activities can bring many
advantages if they are done accurately in line with the variables of consumer
behavior, because the successful implementation of marketing programs
requires the examination of and attention to consumer behavior. The results
of testing the first hypothesis show that perceived value has a positive impact
on consumer behavior. Therefore, the perceived value influences key
variables such as consumer behavior, satisfaction, loyalty, and word of mouth
advertising.
The results of testing the second hypothesis suggest that the perceived
value affects consumer satisfaction. Thus, with regard to these recognized
relationships, we can take steps toward customer satisfaction. The results of
testing the third hypothesis suggest that perceived value affects customer
satisfaction. Considering this finding, those values that have much importance
should be identified and ranked and plans should be put into operation for the
customers’ loyalty. The results of testing the fourth hypothesis show that
perceived value affects word of mouth advertising. Thus, it can be said that,
customers will have a tendency to talk to their friends and acquaintances about
the services that they have received and to encourage them to use these
services if they have a positive perceived value of the services. This plays an
important role in strengthening a company's position among consumers.
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The senior managers of private banks are required to provide their
consumers’ satisfaction with offering excellent services and facilities, because
it is more likely for satisfied customers to refer to the bank for their financial
services and thus remain loyal to the bank. Following a positive perceived
value, customers also tend to talk to their friends and acquaintances about their
pleasant experiences with a bank and even advise them to use the bank
services. This type of advertising can be the most reliable source of
information for potential consumers.
In fact, the results of this research show that the proposed values as the
most important part of any business model is really valuable for customers. In
the banking industry of the country, with the same products and services in
each bank, the presentation of appropriate values which are suitable for
different parts of the market can reflect the distinction and creativity of the
bank. Therefore, in order to increase customer satisfaction and loyalty, while
understanding the customer's values and prioritizing them, offering different
products and services to customers in various areas of resources, applications,
commitments and electronic services, is suggested. These values should be in
line with the customer's perspective. On the other hand, it is assumed that
satisfied customers are efficient source of advertising. They recommend
friends and acquaintances to use the services of the bank and increase the share
of the market more than ever. Banks should value that enjoyable experience
and develop a positive image of the bank for customers.
For further researches, it is suggested that the conceptual model of this
research be investigated in other industries in order to confirm the importance
of the perceived value of the customers more specifically. Considering the
importance of the customer perceived value, further researches should be done
on whether the understanding of provided and received values is the same
among organizations and customers?
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In the Value-Added Tax (VAT) system some goods and services, such as banking
services, are exempted from taxes. Based on theoretical foundations, exempt treatment
leads to several distortions and inefficiencies in the economy. In order to understand the
importance of exemption as well as the fundamental role of financial intermediaries on
macroeconomic fluctuations and economic shocks, a Dynamic Stochastic General
Equilibrium (DSGE) model is designed. This model provides an empirical analysis for
policy simulations with consideration of VAT impacts on financial services under
different scenarios. Accordingly, the values of model parameters are estimated via
calibration method. Also the model accuracy is evaluated by Brooks & Gelman test and
impulse-response functions. Simulation results of the policy exercise suggest that shifting
from exemption to full taxation, reduces the costs for banks, and increases banks’ free
resources leading to higher investment and output through more bank loans.
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1 Introduction
Value-added Tax is one of the attractive ways for governments to raise their
revenues. This tax is levied on all sales, including wholesale and retails, and
at the same time it allows firms to charge VAT on inputs. In practice, most
goods and services are not subject to the standard rates of value added tax, and
some of them are exempted from paying VAT. Banking services is one
example that has been exempted from paying VAT in Iran. Under this
treatment, banks pay non-recoverable VAT on their inputs but do not charge
VAT on their outputs.
This treatment increases banks costs and reduces their resources to create
more loans. In Iran, despite the development of financial markets and various
formal and informal institutions, the banking system continues to play a major
*
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role in financing and depositors mainly rely on bank deposits and money
market instruments, such as bonds. Hence, public and private investment
decisions and household consumption behaviors are closely related to
operation of banking system. This study investigates the fluctuations of
business cycles in Iran as well as the impact of shocks generated by value
added tax on macroeconomic variables, by using a Stochastic Dynamic
General Equilibrium (DSGE) Model with the banking sector added to it and
consideration of VAT on banking services. Finally, as a policy exercise,
simulations are carried out moving from exemption to full taxation.
In the following section, a literature review on taxing ﬁnancial institutions
under VAT is explained. Section 3 presents model based on the
macroeconomic structure of Iran and focuses on the banking sector. Section 4
estimates model parameters. The simulation results of the monetary shocks,
as well as the effects of the value added tax shock, are presented in two
scenarios of no tax coverage and the full coverage in Section 5, and finally,
Section 6 concludes.

2 Theoretical Literature And Research Background
2.1 Theoretical Literature
Value-added tax is a kind of tax on sales of goods and services, which is
applied during the stages of import, production, distribution and consumption
at a constant tax rate (non-progressive) and ultimately, final consumers pay it.
Banking services are exempt from VAT in most countries of the world for
technical reasons. The value added that not subject to tax is the difference
between the interest rate on loan and the interest rate paid to depositors. Note
that, although banks purchases from other firms for the provision of services
are included VAT, they cannot claim it from their customers. Since interest
rates in Iran are arbitrarily determined and are exogenous, banks cannot
transfer their taxes to their customers through higher interest rates on loans.
Therefore, bank costs have increased and its liquidity has decreased so the
bank ability to pay loan is limited. In the period of recession, firms'
accessibility to domestic resources reduces and they forced to finance from
outside which increases their cost and leads to worse conditions. According to
Bernanke and Gertler (1995), economic shocks spread through the effects of
borrowers’ liquidity flows. A liquidity shock reduces the ability of firms to
finance investment projects and increases cost of external financing especially
for new investments. After investment decrement in economic activity and
also decrement in cash flow in subsequent projects, the effects of the initial
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shock are repeated and distributed in economy. In order to understand the
importance of the relationship between business cycle in Iran and banks
facilities, their correlation has been reviewed during 1986-2015. For this
purpose, the effects of prices on the variables have been adjusted using the
GDP moderator index. Then, using the Hodrick-Prescot filter, the logarithm
of the variables are detrended and their cyclical components are obtained.

1986

1991

1996

2001

2006

1011

2015

Figure 1. Cyclical part of GDP and bank real loans. Source: Authors’ Findings.

In figure 1, the black line represents the cycles of loans and the gray line is
cycles of output. As it is shown, bank facilities in most economic periods have
the same behavior with business cycles.

2.2 Research Background
In the following, some previous studies that were concentrated on DSGE
model in banking sector and considered the effects of VAT exempt treatment
on the bank behavior are investigated.
In the study of Bahrami and Qureshi (2011), a dynamic stochastic
equilibrium model has been designed to explain monetary policy in Iran’s
economy in which monetary policymaker is able to decide on one of the two
objectives of controlling the inflation rate or controlling the exchange rate.
The Central Bank tools for achieving these two goals are controlling the
credits and intervening in the foreign exchange market. The results of the
model, after calibration of the parameters, indicate that in case of oil revenue
shocks, the inflation targeting scenario tends to fluctuate less in consumption,
non-oil production, employment, inflation rate and stock of money. Also, in
the event of a technological shock, fluctuations in consumption, employment,
and money stock are not significantly different in both scenarios, but the
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inflation targeting scenario creates less fluctuations in non-oil production and
inflation rate.
Pioneer models in introducing banking sector in DSGE models are
presented by Cristiano and et al (2007), Goodfriend and McCallum (2007) and
Gertler and Kiyotaki (2009). Christiano, Motto and Rostagno (2007), using
the error prediction criterion, assessed their model in two economies of the
United States and European region and obtained different results for different
macroeconomic variables. The most important result of the model is that the
financial friction shock is one of the main drivers in the business cycle of the
model.
Goodfrinds and McCallum (2007) model, based on Gertler (2009) and
Bernanke's methodology, have modeled a competitive banking sector that
supply diverse assets with different returns. The major activity of banks is
creating loans, bank deposits and risk-free bonds. Creating loans in this model
depends on the amount of bail and the cost of monitoring the loans. In this
model, there are two types of financial shocks that are the main drivers of
macroeconomic variables. One causes the capital to be more effective in
making the facility and the other increases the efficiency of the facility. The
results of Goodfriend and McCullum (2007) show that by using money and
banking in the model, in a steady state, general variables and interest rates are
matched with data of United States. This model has been successful,
especially in the steady state, in adapting business hours, capital ratio, interbank rate and external collateralized financing costs.
Fakhr Hosseini et al. (2012) using new Keynesian dynamic stochastic
general equilibrium model have studied the various impulse-responses of
technology, money, oil and government expenditures. The results indicate that
the impulse-response functions of inflation and non-oil production increases
against all impacts but technological impact.
In the study of Shahmoradi and Sarem (2013), using dynamic stochastic
general equilibrium model, the optimal monetary rule for the Central Bank is
derived by considering four equations of total demand, total supply, oil price,
and Taylor's relation on the monetary transmission mechanism. Their results
indicate that the growth rate of money does not affect the production gap and
is completely reflected in inflationary expectations.
Yilmaz (2013), using the general equilibrium approach, briefly examines
the effects of tax exemption on the banking sector. The results show that the
price of ﬁnancial intermediation is higher under exempt treatment relative to
both alternative cases (e.g. full taxation or partial recovery). This forces some
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ﬁrms out of the market and shrinks the aggregate demand for the products of
the remaining ﬁrms, which lowers overall welfare and tax revenues.
Buettner & Erbe (2014), using a general equilibrium approach, have
examined the effects of tax exemption on consumer demand and demand for
intermediary inputs for financial services, and estimated tax revenue and
deadweight loss for Germany. Their results show that by moving to full
taxation of financial services, the tax revenue will increase by 1.7 billion euros
and GDP increases (as a benchmark of welfare) by one billion euros.

3 Designing DSGE Model
This section briefly introduces the model. The structure of the model is
developed using Christiano & Motto (2010), Gerali et al. (2010), Yilmaz
(2013), and has been expanded with regard to the banking sector and the
imposition of value added tax on their services. The model includes the
household sector, the final goods producing firms, the intermediate goods
sector, banks, the government, the oil-production sector and the monetary
authority. What distinguishes this study from other studies, is the introduction
of value added tax on the bank profit function which has implicit and explicit
effects on macroeconomic variables.

3.1 Households
A representative consumer maximizes discounted expected lifetime utility
𝐸∑

𝛽 𝜀 log 𝑐 𝑖

𝑎 𝑐

∅

∅

(1)

The utility of households depends on consumption, consumption of the
past period and hours of work. The parameter 𝑎 shows consumption habits
of the household. ∅ denotes inverse of the labor relative to the actual wage
and 𝜎 denotes inverse of the real balance of the money relative to the interest
rate, 𝜀 denotes the shock of intertemporal preferences and is assumed to be
distributed normally and has a first order autoregressive process and the
autoregressive coefficient and its standard deviation are respectively
𝜌 and 𝜎 .
Also 𝜀 denotes money demand shock preferences and is assumed to be
distributed normally and has a first order autoregressive process and the
autoregressive coefficient and its standard deviation are respectively 𝜌 and
𝜎 .
The household budget constraint is as follows:
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𝑑 𝑖

𝑐

𝑊𝑙 𝑖

𝑖

𝑑

𝑇

That 𝑑 is household current deposit and

(2)
is interest earning of past

deposit and 𝜋 represents the inflation rate and is defined as

and 𝑇

represents household earnings which includes the distributed benefit of the
firms and the bank.
Also, the investment is added to the initial capital stock of 𝑘 and will be
created the capital stock at the beginning of the next period (the end of the
current period). As Burriel et al. (2010), in terms of the cost of investment
adjustment, the process of capital accumulation is determined by relation (4).
k

1

δ k

1

S

i

(3)

3.2 Final Goods Producers
There is a representative firm that purchases the differentiated goods supplied
by the intermediary firms and by combining them produce the final goods and
sell for final consumption. Final output 𝑦 is produced using the technology
by a perfectly competitive firm:
y

y i

di

(4)

The final goods producer, which operates in competitive conditions, tries
to determine the price of differentiated intermediary goods in a manner that
maximizes its profit:
:

Py

P i y i di

(5)

By imposing a competitive condition and a zero profit, the demand for each
intermediate good as well as the price of the final product is determined in (6)
and (7).
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𝑦 𝑖

(6)

𝑦

𝑦 𝑖

P i

di

(7)

3.3 Intermediate Goods Sector
These firms with combination of labor and capital produce intermediate goods
via following technology
𝑦

i

𝑎 𝑘

𝑖 𝑙 𝑖

(8)

That 𝑎 shows productivity of factors of production and has a first order
autoregressive process that the autoregressive coefficient and its standard
deviation are respectively 𝜌 and 𝜎 .
𝜌 𝑎

𝑎

1

𝜌 𝑎

𝜀

,

, 𝜌 𝜖 0,1

(9)

And loan demand function is
𝑙𝑜

𝜕 𝑃 𝑟 𝐾

𝑃 𝑊𝐿

(10)

At the beginning of the period each firm receives lo from the bank and
finance ∂ percent of cost of capital and labor and at the end of the period, it
will repay the loan with rate of 𝑟 . As Rotenberg (1982) assumes that each
intermediary firm has the following adjustment cost:
𝑃𝐴𝐶

1 𝑌

(11)

0 is cost adjustment parameter, 𝜋 is inflation rate in steady
Which 𝜑
state and 𝑌 is total production.
In the next step, the monopolistically competitive firm, with regard to
market demand, chooses the price of its product in such a way as to maximize
its profit
𝜋

𝑃 𝑌

𝑃 𝑚𝑐 𝑌

𝑃𝐴𝐶

(12)

In this study, we use the Calvo method (1983) to adjust prices. Thus, it is
assumed that 𝛾 percent of firms in each period are not able to adjust the new
price and thus keep their prices constant during the period and others can
determine the optimal price of their product according to their demands.
Therefore, the price index 𝑃 can be written as:
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1

𝛾 𝑝∗

𝛾 𝑃

(13)

3.4 Banks
Banks have a fundamental role in the model because they intermediate in all
financial transactions. Household savings is the only bank deposit which
passed through to intermediary firms as loans.
The main point to introduce banks in the model is the monopolistic
competitive environment in which banks operate. Banks enjoy market power
in their intermediary activities and this power allows them to adjust the interest
rates on loans and deposits and during economic shocks1. These conditions
give us the opportunity to examine how different rates of interest transfer
various shocks (especially monetary shock).
The second key point in the study is tracking records of banks from their
balance sheets. In other words, banks can finance their loans either through
deposits or through their own funds.
𝑙𝑜

1

rr d

k

d

(14)

Like Gerali et al. (2010), we assume that the capital of banks is derived
from the accumulation of profit and the capital of the previous period as
bellow:
𝑘

1

𝛿

𝑘

𝜋

(15)

There is an optimal capital-to-asset ratio for banks which is considered as
a leverage. So the capital of banks has a key role in determining the supply of
credit. When banks' profits decline, this prevents the increasing of new capital
and reduces the amount of bank loans. One thing that creates this situation is
an increase in value added tax.
In exemption condition, bank pays VAT on its inputs but cannot charge its
customers for it, so the bank's cost will increase. Since interest rate is an
exogenous variable in Iran and bank does not have a role in determining it,
bank cannot transfer its cost through charging higher interest rates on
borrowers. Therefore, It can only increase the loan’s interest rate up to the
limit set by the Central Bank.

1

As the interest rate in Iran is determined exogenously by the Central Bank and the money and
credit council, banks will make adjustments at rates below the specified rate
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Increasing the interest rate leads to a reduction of market power and
competitiveness of the bank. As a result, increasing tax decreases bank’s
resources so bank reduces the amount of bank facilities.
Through process of propagation, reducing the amount of credit creates
range of changes that affect the economy. This paper investigates the effects
of these disorders.
According to Cristiano et al. (2010) and Lucas (1990), assumed that banks
give liquidity services using labor, capital and free stocks with the following
technology:
𝑎

𝐾

𝑙

£

£

(16)

That 𝑙𝑜 is bank loan, 𝑎 is technology shock, £ demand shock to bank’s
free resources.
Banks use a series of inputs to provide their services, which are supplied
by sources inside and outside the bank. For example; legal contracts,
collection services for liquidity management, various types of IT services such
as computer systems, software packages, and online payment systems are
examples of services that banks provide from outside. These lead to the
imposition of an additional cost (other than actual costs of the inputs) for the
bank. Such treatment, in principle, creates an incentive to produce these
services in-house, resulting in a “self-supply bias” (e.g. see McKenzie and
Firth (2011)).
Supposed bank have a proportion of resources (θ) and provide the rest from
outside of the bank. The representative bank receives the deposit 𝐷 from the
households. The rate of return that the bank pays to depositors is 𝑟 and 𝑟 is
the loan rate that receives from firms.
Banks face default rates δ for repayment of loans, so the bank receipts in
each period is 1 𝛿 1 𝑟 𝑙𝑜 . It is also assumed that in the event of a
shortage of resources, the bank borrow from the Central Bank 𝐷 and the
Central Bank consider the penalty rate 𝑟 to avoid unnecessary borrowing.
Banks always need to maintain a percentage of deposits as required reserves,
so the surplus reserves used as inputs are as follows.
𝐸

𝑀

𝑟𝑟 𝐷

(17)

In the case of the implementation of the value added tax, the tax is levied
on the difference between the interest rate received from the borrowers and
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the rate of interest paid to depositors 𝑟
function is expressed as follow:
1

𝜋
1
𝜌

𝛿 1

𝑟 𝑙𝑜

r D
1

𝑣

θ 𝑃𝑟 𝐾

1

𝑟

k

D
1

𝜏𝜌 1

𝑊𝑙

𝑟

𝑟

. Therefore, the bank's profit

1

𝑅 𝐵

𝑃𝑟 𝐾

𝛿 𝑟

𝑟

𝑀
𝑊𝑙

𝑙𝑜

𝐵
𝜏 1
(18)

That 𝑣 is optimal ratio of capital to the bank's asset or the minimum ratio
of capital adequacy. Banks are required to maintain the minimum capital
adequacy ratios declared by the Central Bank and, if they are breached, incur
an adjustment cost κ . Tax coverage rate is displayed with 𝜌 and its value
0 represents the tax exemption and 𝜌
1
is between 0 and 1. That 𝜌
express the full tax coverage. According to profit function, when the bank
services are exempt from VAT,𝜌
0, banks pay tax as 𝜏 1 θ 𝑃 𝑟 𝐾
𝑊 𝑙 for the purchase of inputs so their profits are reduced by the amount of
this tax, and, on the other hand, when full tax coverage applied, 𝜌
1, they
do not pay this tax but in contrast pay 𝜏. 𝜌 1 𝛿 𝑟
𝑟 𝑙𝑜 .Given the
rate of return and the price of the factors of production, bank maximizes its
profit according to relations (14), (15), (16) and (17).

3.5 Government and Oil Sector
Since oil production is primarily dependent on the country’s oil reserves and
cannot be changed by increasing the capital and labor, so it is externally
determined. Oil prices are set at world markets and exchange earnings from
export of oil is calculated from expression (18) as a first-order regression
process.
𝑜𝑟

𝜌 . 𝑜𝑟

1

𝜌

𝑜𝑟

𝑢

, 𝑢 ~𝑁 0, 𝜎

(18)

That or is the product of the world oil price times the amount of oil
exports. Part of the oil revenues (χ) is allocated to the government, and the rest
(1-χ) is the share of the Oil Company and national development fund. The
government finances its expenses (G ) through taxes (T𝑎 ), bonds (B ), oil
revenue (or )and other revenues. Government budget constraint is set to the
real prices as follow:
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G

1

R

or

B

Ta

other
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(19)

And tax revenue is sum of the consumption tax, tax on return on capital
and value added tax which is stated as follow:
Ta

𝑡 w𝑙

𝑡 𝑃𝐾

𝑣𝑎𝑡

(20)

That VAT is:
𝑣𝑎𝑡
∈

τ 1
,

ρ 𝜏 1
𝛿 𝑃𝑦
, ∈ , ~N ٠, 𝜎

𝛿 𝑟

𝑟

𝑙𝑜
(21)

And 𝜌 represents value added tax coverage on the activity of banks and
takes a value between zero and one. The zero value represents tax exemption
and one is full coverage. 𝜀 represents shock of the value added tax and
assumed to be distributed normally and has an autoregressive first order
process that the self-explanatory factor and its standard deviation are
respectively 𝜌 and 𝜎 .

3.6 The Central Bank
The Central Bank is the monetary authority of the country and is one of the
major economic policymakers. In the country, the bank's interest rate is
controlled by the Central Bank and the Money and Credit Council. The gross
growth rate of money in the period t is defined as follows:
𝜇
In addition to the changes caused by the autonomous decisions of the
monetary authority on the growth rate of money, shocks to oil revenues also
affect the growth rate of money.
𝜇

𝜔 𝜇

1

𝜔 𝜇̅

𝜔 𝜀

𝜀

(22)

That 𝜀 , is money supply shock and has a normal distribution with zero
mean and standard deviation; 𝜎 . When 𝜔 is zero, monetary policy is
completely exogenous and only applied on the basis of the Central Bank
decisions and is independent of the fluctuations in oil revenues.
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3.7 Market Clearing
Market clearing implies that sum of non-oil production and the value added
from the sale of oil and tax revenue is equal to sum of consumption,
investment and government expenditures.
Y

e . or

Ta

C

I

G

(23)

4 Estimating Model Parameters
The model described in this paper, with the first-order conditions of
households, firms, banks, as well as the behavioral functions of the
government, the Central Bank and the oil sector, and also the market
conditions and various market shocks, consists of 26 equations and 26
variables that are unknown. First, the extracted equations from first-order
optimization conditions are linearized using the Uhlig (1999) method.
DSGE-based studies typically use calibration method in which the
estimated parameters of the previous studies are placed in the model and the
model is simulated and solved. Since the structure of the models are different,
and some parameters are not estimated for Iran’s economy, it is better to
estimate some of the parameters for the model. The Bayesian method is used
to estimate the parameters. Data used for estimation are for the period of 1986
to 2015.
In order to determine the model parameters, first the prior mean
distribution and standard deviation for each of the parameters are specified.
Parameters are calibrated in a way that reflects the characteristics of Iran’s
economy during the mentioned period. For this purpose, some of the
parameters have been initialized base on previous studies, while others are
estimated using the econometric method. Some parameters, such as the
percentage of inputs that the bank purchases from external sources (θ), and the
tax coverage rate are selected according to different scenarios. In table (1) the
results of the posteriors estimations of the indexes and the standard deviation
of them are depicted.
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Table 1
Calibrated Parameters
Parameter
𝜷
𝒂𝒑
∅
𝜶
£𝒕

Description
Discount rate
Habit persistence parameter
Inverse elasticity of labor supply
Power on capital in production function
Power on Excess Reserves in Deposit Services
Technology

Value
0.9754
0.025
2.94
0.46
0.92

Source: Authors’ Findings.

To verify accuracy of the Bayesian method, two single-variable and
multivariate diagnostic tests of Brooks & Gelman (1998) are used. On the
basis of the single-variable test, in-sample and inter-sample variance of all the
parameters converge to each other and eventually converge to a constant value
and since the multivariate analysis of the in-sample and inter-sample variance
also converge to a constant value, it can be concluded that the results from the
estimation of the Bayesian method are acceptable. Also, method of matching
the calculated faces for each parameter is consistent with the maximum
logarithm of the posterior density and indicates the accuracy of the estimates.
Using the estimated parameters in the previous section the model is
simulated and solved and further the effects of different shocks and their
results are discussed.
We estimate the parameters that affect the dynamics of the model and
calibrate those determining the steady state in order to obtain reasonable
values for some key steady-state values and ratios. Table 1 reports the values
of the calibrated parameters.
Table 2 reports the posterior mean and 95% confidence intervals for the
structural parameters, together with the mean and standard deviation of the
prior distributions. Draws from the posterior distribution of the parameters are
obtained using the random walk version of the Metropolis algorithm. We run
10 parallel chains, each has length of 100,000. The scale factor was set in order
to deliver acceptance rates between 10 and 20 percent. Convergence was
assessed by means of the multivariate convergence statistics taken from
Brooks and Gelman (1998).
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Table 2
Prior and Posterior Distribution of the Structural Parameters
Prior Distribution
Parameter
Distr.
Beta
𝜸
gamma
𝜹𝒌𝑩
gamma
𝒔𝒊
gamma
𝝈𝒎
Beta
𝝆𝒛
Beta
𝝆𝒂
Beta
𝝆𝑻
gamma
𝝆𝒎
gamma
𝝆𝒓
gamma
𝝆𝒊𝒏𝒇
gamma
𝝆𝒚
Beta
𝝆𝒐𝒓
Beta
𝝆£
Beta
𝝋𝒇
Source: Authors’ Findings.

Mean

St.Dev

0.511
0.183
6.3
0.05
0.66
0.764
0.82
0.79
0.81
0.89
0.36
0.249
0.571
4.37

0.03
0.052
0.026
0.048
0.032
0.05
0.043
0.01
0.012
5
0.18
0.06
1.2
0.14

Posterior Distribution
St.Dev
2.5
Percent
0.023
0.481
0.043
0.162
0.24
5.6
0.049
0.042
0.042
0.56
0.1
0.663
0.058
0.76
0.021
0.66
0.018
0.64
6.2
0.69
0.12
0.23
0.093
0.203
1.9
0.467
0.21
3.88

97.5
Percent
0.522
0.191
6.6
0.055
0.71
0.782
0.93
0.94
0.97
1.1
0.44
0.303
0.608
5.12

5 Simulation Results of the Model
Using the results obtained from simulation of the model, the effects of
different shocks on macroeconomic variables are investigated. In this Section
the dynamics of the linearized model using impulse responses investigated.

5.1 Technology Shock
Productivity improvement of firms, leads to an increase in investment and
demand for bank loans by firms, resulting in an increase in the production of
firms. Productivity improvement of banks leads to increase in supply of
banking facilities, increased in production’s factors earnings, such as wages
and capital returns, and since households are the main sources of production,
their consumption and deposits in banks will increase.
The dotted line shows the baseline model, that is VAT exemption, and the
VAT rate is τ=10%. The long solid line corresponds to the relative coverage
of the tax 𝜌
50% and the continuous line shows the full tax coverage status
100% .As shown in the diagrams below, technology shock leads to
of 𝜌
an increase in production, investment, consumption and supply of loans, and
as the tax coverage increases, this effect intensifies. As shown in the diagrams
below, moving from the exemption to full taxation the result of improved
technology is more efficient.
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Figure 2. Impulse response functions of technology shock. Source: Authors’ Findings.

5.2 Monetary Policy Shock
The contraction of monetary policy leads to a decrease in production levels
and total demand in the economy. The capital stock and investment in the
economy shrink due to the increase in interest rates. With declining
consumption levels due to negative shocks, demand for bank deposits
decreases, which limits banks in loan supplying. On the other hand, with
higher external financing costs due to the increase in interest rates on bank
facilities, the demand for loans by firms also decreases.
In Figure 3, the continuous line is the benchmark model (exemption). The
dotted line, is relative tax coverage and the dash line is the full coverage of the
value added tax.
As shown in full tax coverage condition, the effect of monetary shocks is
small because in this case, banks having more free resources than exemption
case, can compete with other banks through decreasing the interest rates on
loans which will partly offset the effect of the initial increasing in interest rates
(created by contractionary monetary policy).
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Figure 3. Impulse response functions of monetary policy shock. Source: Authors’ Findings.

5.3 Impulse Response Functions to Increase in the VAT Rate
In this section, increasing of value added tax rate from 10% to 15% and then
to 20% is examined. To this end, two different scenarios are considered. In the
0) so the bank cannot claim the tax
first scenario, tax coverage is zero (𝜌
that it pays to buy its inputs. (Figure 4) In the second scenario, (Figure 5) the
100).
coverage of the VAT is equal to one 𝜌
In other words, in the first scenario banking services are exempt from VAT
but in the second scenario bank facilities are fully subjected to VAT. In this
case, the banks receive input credits for VAT paid on their inputs. In figure 4,
blue line shows the tax exemption and the VAT rate is 10%. For green and red
dotted lines, VAT rates are 15% and 20% respectively.
As shown in figure 4, under exemption, increasing in value added tax rate
has led to a reduction in bank reserves and, consequent reduction in
concessional loans and investment and, as a result, output decreases.
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Figure 4. Increase in VAT rate in exemption conditions. Source: Authors’ Findings.

In the second scenario (full taxation), banks receive input credits for VAT
paid on their inputs. Bank's cost has dropped and it can lower the prices of
services (for example, the decline interest on loans), therefore, demand for
bank loans increases and on the other hand, bank is able to offer more loans
as a result of having more resources. So supply of loans increases which
increases investment and ultimately total production and consumption will
increase. In figure 5, tax rate in blue line is 10%, green line is 15% and red
line is 20%.
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Figure 5. Increase in VAT rate and full taxation conditions. Source: Authors’ Findings.

5.4 Impulse-Response Functions to Government VAT Income
Shock
This section examines the increase in government revenue from the valueadded tax. Two scenarios are considered for this purpose. In the first scenario,
banking services are exempt from VAT, and in the second scenario, the full
coverage of the VAT on banking services is considered. Note that in both
scenarios the VAT rate is equal to 10%.
Increasing in tax revenue raises the public spending, so increases the
production, consumption and saving. With increasing in saving, household
deposits rises which increases loans. The dotted line represents the first
scenario, tax exemption, and the blue line represents the second scenario that
banking services are fully subject to value added tax. Bank can claim the tax
paid on inputs so its cost is reduced. By reducing the bank's cost, it can
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compete with its rivals by lowering interest rates on loans. The decline in the
interest rate on loans leads to increase in loan demand, and as a result,
investment will increase. As investment increases, production and subsequent
consumption increase and thus intensify the initial effects.
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Figure 6. Impulse-response to VAT income shock. Source: Authors’ Findings.

6 Conclusion
For some technical and distribution reasons, some goods and services, such as
banking services, are exempt from value-added tax. This study aims to model
the application of VAT on Iran banking services in the framework of a DSGE
model. For this purpose, banking sector added to the DSGE model with
consideration of value added tax on the banks services. Then the transmission
of various shocks that the banks' activities may have on the other economic
agents and macroeconomic variables are examined. In this model, the bank
has a central role. The value added tax levied on the difference between
interest rate paid to depositors and interest rate charged on loans as value
added created by the bank. Then, the sudden changes in the resources of the
bank and its consequences on other macroeconomic variables have been
examined. In the utility function, instead of taking into account the total cash
available in the economy we entered money that retained by household to
avoid double-counting of liquidity in the economy.
In order to understand the importance of VAT exemptions on the
macroeconomic fluctuations as well as the role of financial intermediaries on
economic shocks, annual economic indicators of Iran during the period 1986-
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2015 used. We investigated the response of macroeconomic variables to
monetary shocks and impacts of VAT changing from exempt status to full
taxation. In order to extract the value of the model parameters, the calibration
and the Bayesian method are used and finally, using the Brooks & Gelman
test and impulse-response functions the accuracy of model is evaluated.
The results show that imposing value added tax on banks services through
reducing their costs will lead to increasing in bank resources and lending
power. Therefore the supply of credits, investment and production will
increase. The simulation results show that with the transition from the exempt
status to complete banking services taxation, the amount of bank facilities has
increased and conditions for increasing investment and increasing production
are provided.
The effects of shocks indicate the importance of banking resources in
influencing macroeconomic variables. With lacking resources, the bank faces
liquidity risk and cannot respond to withdrawal, so supply of credit reduces.
In this case, the bank will have to borrow from the Central Bank, which affects
the monetary base. Therefore, moving from tax exemption to full taxation is a
better horizon for the economy because of increasing investment, production
and consumption.
The results of the impulse-response functions indicate that moving from
exemption to full taxation, macroeconomic variables such as production,
investment and consumption improve and this is an indication of the
ineffectiveness of the tax exemption for banking services.
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Understanding the dynamics of productivity shocks is instrumental if we are to identify
the sources of economic growth. This paper, investigates dynamic effects of positives
productivity shocks to agricultural subsectors during the period from 1991-2015, by
disaggregating agricultural sector in Iran into four key subsectors (crops, livestock,
fishing and forestry) through an estimated DSGE model. Our Bayesian estimation results
suggest that positive productivity shocks lead to an increase in output, consumption,
capital, employment and real wages and a fall in marginal costs and price indexes in all
four subsectors. Comparing the results across the subsectors shows that following the
shocks, generally, crops and livestock have the strongest reactions and forestry has the
weakest ones. Additionally, among the variables, output indicates the highest responses
to the shocks. Variance decomposition analysis reveals that agricultural fluctuations are
mainly explained by productivity, monetary, preference and government spending
shocks.
Keywords: Agricultural Subsectors, Bayesian Estimation, DSGE Model, Productivity
Shocks
JEL Classification: C69, N5

1 Introduction
Understanding the dynamics of productivity shocks is instrumental if we are
to identify the sources of economic growth and draw the right policy
conclusions for the future. Ignorance of the consequences of a productivity
shock will cause policy makers to unknowingly respond to a flawed measure
of economic changes. Results from the empirical studies provide strong
evidence indicating that agriculture is an engine of economic growth
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especially in developing countries ((Irz & Tiffin 2006)). Agricultural sector
plays a fundamental role in the development of Iran’s economy by providing
85% of the food needed by the population and 90% of the raw materials
needed by the industries. In 2014, agriculture contributed 13.9% to the
country’s GDP, 22% to employment and 25% to non-oil exports. Agriculture
is a source of income to a large proportion of the rural households, and creates
a market for agricultural products industry. Recently, due to the international
sanctions against Iran's economy, a lot of attention has been paid to the
domestic economic capacities and, in particular, to agricultural sector.
Iran’s agricultural sector is intensely suffering from limitations of the
factors of production as well as high potential risks and bottlenecks,
suggesting the necessity of agricultural productivity improvement.
Considering severe lack of essential resources and investment to promote
agricultural productivity, the dynamic effects of the productivity shocks
allows distributing scarce resources more optimally and making better policy
decisions in agricultural sector. The aim of this paper is to investigate the
responses of agricultural subsectors to a rise in the productivity of each
subsector. To do so, we estimate, by using the Bayesian approach, a Dynamic
Stochastic General Equilibrium (DSGE) model for Iran's economy
emphasizing on agricultural subsectors. Dividing agricultural sector into
subsectors contributes to getting more details of agricultural variables under
different conditions. In addition, to formulate right strategies for achieving
sustained production and rapid growth in agricultural sector, relevant
information is absolutely necessary. This study also contributes to the
literature by developing DSGE models. To the best of our knowledge this is
the first paper which disaggregates agricultural sector into subsectors through
an estimated DSGE model.
In this paper, based on the national accounts of Iran, agricultural sector is
disaggregated into four key subsectors namely; crops, livestock, fishing and
forestry. Among the agricultural subsectors, the crops dominates in terms of
its contribution to agricultural sector. This subsector contributed 61.8% value
added, 53% employment and 51.4% capital to the agricultural sector in the
year 2014-15. The second largest is the livestock accounting for 30.11% value
added, 32.6% employment and 21.4% capital of the sector. Forestry and
fishing, compared to the other two, have a smaller contribution to Iran's
agricultural sector. Reviewing the literature on the determinants of
productivity growth in agricultural sector, reveals that researchers focus on
different factors. For instance, Easterly & Serven (2002), Schiffbauer (2009)
and Sibert (2007) stress on capital to labor ratio. Suphannachart (2010),
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Mullen (2007) and Thorat et al., (2006) stress on R&D expenditures. Sharma
et al., (2006) and Singh & Singh (1972) emphasize on mechanization.
Yanikkaya (2003) and Ahmed & Emmanuel (2000) show that the degree of
trade openness matters.
According to Olagunju (2000), Xi & Zi-nai, (2007) and Carter & Olinto
(2003), access to credit is the most important factor in productivity growth.
The literature also implies there is, almost, a consensus about the effects of
technology shock on macroeconomic variables with the exception of the
employment. For example, Basu et al., (2006) find that total hours worked fall
after a positive TFP (Total Factor Productivity) shock.
By contrast, Chang & Hong (2006) find that total hours worked rise after
a positive TFP shock. Gali (1999), Francis & Ramey (2005) and Gali &
Rabanal (2004) argue that due to the presence of nominal price rigidities, habit
formation and investment adjustment costs, positive productivity shocks lead
to an immediate fall in hours worked. In contrast, using alternative VAR
specifications and identification strategies, Christiano et al., (2004), Dedola &
Neri (2004) and Peersman & Straub (2005) argue that the empirical evidence
on the effect of a productivity shock on hours worked is not very robust and
could be consistent with a positive impact on hours worked. The remainder of
this article is organized as follows: Section 2 provides the overview of our
DSGE model structure. The calibration and estimation of parameters are
discussed in Section 3. The quantitative results are then presented in Section
4. Section 5 concludes the paper.

2 The Model
Recently, the DSGE model has continued to grow into the most influential
tool for analyzing and evaluating macroeconomic policy. The baseline model,
in this study, is a small-open economy DSGE model, with price rigidities,
capital accumulation, investment adjustment cost, and habit formation,
emphasizing on agricultural subsectors.

2.1 Households
There is a continuum of households in the economy indexed by i supplying
differentiated labor 𝑙 . , consuming 𝑐 . of the final output good and
accumulating capital 𝑘 . . They maximize their utility function, which is given
by:
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𝐸 ∑

𝑈 0

𝛽 𝜉

Where, 0 < 𝛽 < 1 is the subjective intertemporal discount factor, 𝑐 is
aggregate consumption and h is the parameter that controls habit persistence.
𝜉
𝜌 𝜉
𝜀 . denotes a preference shock affecting the intertemporal
substitution elasticity. The elasticity of intertemporal substitution in
consumption and the invers of Fritch labor supply elasticity are denoted by 𝜎
and 𝜎 respectively. The budget constraint of household i is:
c

I

w l

rz

Ψ z

K

D

(1)

Here w . is the real wage for household i, 𝑟 is the real rental rate
households obtain from renting out capital to firms. Ψ 𝑧 . is a function
capturing the resource cost of capital utilization when the utilization rate is 𝑧 .
and Iit denotes the investment. 𝐷 . are dividends to household i from the
intermediate good firms. Households choose the capital stock. The utilization
rate and investment subject to the following capital accumulation equation:
K

1

δ K

1

S ξ

I

(2)

Here, 𝛿 is the depreciation rate of capital, 𝑆 0 is the investment
adjustment cost function as in Smets and Wouters (2003) and Chrstiano et al.
(2005). In the steady state 𝑆 0 equals zero. 𝜉
𝜌𝜉
𝜀 . is a shock to
the investment adjustment cost function.
2.1.1 Household Consumption Decisions
The aggregate consumption bundle, 𝑐 , for the ith household is a composite of
non-agricultural and agricultural consumption goods. Its consumption is given
by the constant elasticity of substitution (CES) aggregator:
c

α

⁄

c

1

α

⁄

c
ag

(3)

Where, cna
t is non-agricultural goods and ct is agricultural goods. 𝛼 is the
proportion of non-agricultural goods in consumption and 𝜔 is the elasticity
of intertemporal substitution between agricultural and non-agricultural goods.
The expenditure minimization yields the following demand functions for these
goods:
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c

(4)

α

c

𝑐

1

α

𝑐

(5)

The overall consumer price index is given as:
P

α P

1

α

P

(6)

The consumption of agricultural goods is determined by a CES index
dag
composed of domestically produced (home) goods ct , and imported
, as follows:
agricultural goods, c
c

⁄

α

c

1

⁄

α

(7)

c

Where, 𝜔ag is the elasticity of intertemporal substitution between home
and imported agricultural goods and αag is the proportion of home agricultural
goods in the agricultural goods. The agricultural price index is given as:
α

P

P

1

α

P

(8)

dag

mag

Where, Pt is the price index of home agricultural goods and Pt is the
price index of imported agricultural goods. The consumption of home
agricultural goods is determined by a CES index composed of agricultural
subsectors' goods including: crops, c , livestock, clit , forestry, cfo
t , and fishing
fi
, ct , goods as follows:
c
⁄

α
α

⁄

α

⁄

c
c

c

⁄

α
1

α

c

α
(9)

Where, 𝜔dag is the elasticity of intertemporal substitution between
subsectors' goods. αcr , αli and α𝑓𝑜 respectively, measure the proportions of
crops, livestock and forestry goods in home agricultural goods. The price
index of home agricultural goods is expressed as:
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P
α

α
α

P

α P

α

P

1

P

α
(10)

fi
Where, P , Plit , Pfo
t and Pt are the price indexes for crops, livestock,
forestry and fishing respectively.

2.1.2 Household Labor Supply Decisions
In this model, a fraction Λl of households provide labor to non-agricultural
sector and the rest of them, 1 Λ , provide labor to agricultural sector. The
aggregate labor is given by the following CES aggregator of non-agricultural
labor, l , and agricultural labor, l :
Λ

l

l

1

Λ

l

(11)

Where, ωl is the elasticity of intertemporal substitution between
agricultural and non-agricultural labor. The household optimization problem
based on wage earnings, yields the following supply function for the nonagricultural and agricultural labor:
l

Λ

l

1

l

(12)

Λ

l

(13)

ag

Where wna
t and wt are real wages in non-agricultural and agricultural
sectors. 𝑤 is the aggregate wage index which is defined as:
w

Λ w

1

Λ

w

(14)

We also assume that agricultural labor can be supplied to its subsectors to
a CES aggregator:
l

Λ
Λ

l
l

Λ
1

Λ

l
Λ

Λ

l

(15)

Where, ω denotes the elasticity of intertemporal substitution between
subsectors' labor. Λ , Λ , and Λ are the fractions of labor supply in the
crops, livestock and fishing respectively. w is defined as:
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w
Λ

Λ
Λ

w

Λ w

Λ

w

1

w

Λ
(16)

and wfit are real wages in crops, livestock, forestry
Where, wcr
t ,w ,w
and fishing respectively.
2.1.3 Household Capital Supply Decisions
It is assumed that the aggregate capital can be either supply to nonagricultural or agricultural sector according to the following CES aggregator:
k

χ

k

1

χ

k

(17)

Where, ω is the elasticity of intertemporal substitution between nonagricultural and agricultural capital and χk is the fraction of capital supply in
non-agricultural sector. The household optimization problem based on capital
returns, yields the following supply functions for the non-agricultural and
agricultural capital:
k
k

χ

k

1

(18)

χ

k

(19)

ag

Where, rna
t and rt are real rental rates of the capital in non-agricultural
and agricultural sectors respectively. 𝑟 is the aggregate rental rate of capital
which is defined as:
χ r

r

1

χ

r

(20)

The agricultural capital is accumulated, using a CES technology that
combines subsectors' capital as follows:
k
χ

χ

k
k

χ
1

χ

k
χ

χ

k

(21)

Where, ω
is the elasticity of intertemporal substitution between
subsectors' capital. χ , χ and χ are the fractions of capital supply in the
crops, livestock and forestry respectively. r is defined as:
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r
χ

χ

r

χ r

χ

r

1

χ

r

χ
(22)

Where, r , r , r and rfit are real rental rates of the capital in crops,
livestock, forestry and fishing respectively.

2.2 Production
2.2.1 Non-agricultural firms
The final non-agricultural good is a continuum of differentiated goods, each
supplied by a different firm indexed by j, using the following CES aggregation
technology:
𝑦

𝑦

𝑑𝑗

(23)

Where, 𝛾 is a stochastic processes that determines the time varying
markup in the non-agricultural good market and is given by: 𝛾
𝜌 𝛾
th
𝜀 . . The demand for the differentiated product of the j firm, 𝑦 , follows:
𝑦

𝑦

(24)

Where, 𝑃 . is the price of the intermediate good j and 𝑃
agricultural price index which can be written as:
𝑃

𝑃

𝑑𝑗

is non-

(25)

Firms producing intermediate goods operate in a monopolistically
competitive market. They hire labor and capital from households, paying the
salary 𝑤 , and capital rental rate 𝑟 . The output of an intermediate good
producer is given by the following production technology:
𝑦

𝐴

𝑘

𝑙

(26)

Where, 𝛼 is the share of capital in production, 𝑘 . is rented capital, 𝑙 .
is hired labor by intermediate firm j. Following Christiano et al., (2004), 𝐴 ,
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is a technology shock common for all firms that exhibits the following
process:
𝐴

1

𝜌 𝐴

𝜌

𝜌 𝜀

.

𝜀

(27)

.

Here, 𝜀 . is an oil revenue shock and 𝜌 measures the effect of oil
revenue shock on the non-agricultural technology level. The first order
conditions with respect to capital and labor are:
𝑤
𝑟

1

𝛼
𝛼 𝜁𝐴

𝜁𝐴
𝑘

𝑘

𝑙

(28)
(29)

𝑙

Where, the Lagrange multiplier 𝜁 , represent the real marginal cost. An
expression for the real marginal cost obtains:
𝑚𝑐

(30)

Intermediate goods producers also face another type of problem. During
each period a (1-𝜑
fraction of them, randomly chosen, is able to reoptimize its price (see Calvo, 1983). For those that cannot re-optimize, the
price will be updated to past inflation as follows:
𝑃

𝜋𝜋

…𝜋

𝑃

∗

(31)

is the gross rate of non-agricultural inflation, 𝜏

Where π

is the

∗

is optimal price.
parameter governing the degree of price indexation and 𝑃
The first order condition of maximization of discounted future profits, subject
to the intermediate good demand functions by the final good producers,
written in terms of the optimal price, 𝑝 ∗ , is as following:
𝐸 ∑

𝛽𝜑

𝐸 ∑

𝛽𝜑

∗

∏
𝜆

.

𝑦

∏

The aggregate price index can be expressed as:

𝑚𝑐

𝑦

(32)
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𝑃

𝜑

𝜋

𝑝

1

𝜑

𝑃

∗

(33)

After some manipulating, an equation describing dynamics of the nonagricultural sector inflation rate that is known as Hybrid New Keynesian
Philips Curve (HNKPC) is obtained (see Smets and Wouters (2005)):
𝜋

𝐸𝜋

𝜋

𝑚𝑐

𝛾

(34)

2.2.2 Agricultural Firms
Agricultural market is a perfect competition because the market structure
characterized by a large number of firms, the agriculture product is said to be
standardized or homogenous, and there are freedom of entry and exit from the
market. This type of market is feasible in the long run and no firm will
dominate the market and evict other firm. Furthermore, each firm's products
supplied to the markets are prefect substitutes for the product of others firms,
so the demand for each firm's product is perfectly elastic. Therefore, the firms
in the perfect competition have no power to set the price and they have to sell
the product at the going market price (Geoff Riley, 2006). Accordingly, we
can present each subsector by a single firm because firms are too small to
influence the behavior of other firms, and they are symmetric in equilibrium.
Furthermore, there is no need to introduce any pricing persistence in each
sector. Competitive agricultural firm’s production function for each subsector
is given as:
𝑦
𝐴 𝑘
l
for j
crops, livestock, forestry and fishing
Where, 𝛼 is the share of capital in production, 𝑘 is rented capital and 𝑙
is hired labor by intermediate good firms in each subsector. 𝐴 denotes a
stationary technology shock that for each subsector j exhibits the following
processes:
𝐴
𝐴
𝐴
𝐴

1 𝜌
1 𝜌
1 𝜌
1

𝜌

𝜌 𝐴
𝜌 𝐴
𝜌 𝐴
𝜌 𝐴

𝜌 𝜀
𝜌 𝜀 ,
𝜌 𝜀
𝜌 𝜀

𝜀

,

𝜀
𝜀

,
,

𝜀

(35)
(36)
(37)
(38)

These shocks, as is commonly in DSGE models, are interpreted as
productivity shocks. The intermediate good firms maximize the expected
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present value of their profits that leads to the following first order conditions
with respect to input factors and final price.
ατ
1
P

r

(39)

α τ

w

(40)

τ

(41)

Where τ is the real marginal cost corresponding to each subsector.
Equation (41) implies the usual profit-maximizing condition under perfect
competition.

2.3 Foreign Sector
2.3.1 Optimal Pricing Decision in Import
In importing sector, the firms buy a homogenous good in the world market,
and use a branding technology to transform it into differentiated goods, which
are then sold to local household’s subject to price stickiness in the local
currency. There is a continuum of monopolistic domestic importers purchase
the foreign good at the consumer price index of the world P ∗ , that for a small
open economy (like Iran), 𝑃∗ is taken as given. The final imported
consumption good is a composite of j ϵ (0,1) differentiated imported goods
supplied by different firms, which is described by the CES aggregator:
𝑐

𝑐

𝑑𝑗

(42)

𝜌 𝛾
𝜀 . is markup in importing sector. Similar to
Where, 𝛾
obtaining the equation describing dynamics of the non-agricultural inflation
rate, a Philips Curve for importing goods firm is obtained (see Adolfson
(2007) and Monacelli (2005)):
𝜋

𝐸𝜋

𝜋
∗

Where, 𝑚𝑐
import price index and 𝑡𝑟𝑓

𝑚𝑐

𝜌

𝛾

, 𝑒𝑥 is nominal exchange rate, 𝑃

𝑡𝑟𝑓

𝜀

.

is tariff rate.

(43)
is
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2.3.2 Optimal Pricing Decision in Export
There is a continuum j ϵ (0, 1) of exporting firms that buy a homogeneous
good in domestic market and transforms it into a differentiated good to be sold
on foreign market. The marginal cost of an exporting firm is the price paid for
domestic good. Each exporting firm faces the following demand function for
its product in each time period:
𝑋

𝑋

(44)

Where 𝑃 is export price index and 𝛾
𝜌 𝛾
𝜀 is markup. Briefly,
the following export price dynamics (a Philips Curve for exporting goods
firm) is obtained:
𝜋

𝐸𝜋

𝜋

𝑚𝑐

𝛾

(45)

2.4 The Government and Central Bank
Due to lack of independence of the Central Bank and financial control of the
government in Iran, the government and Central Bank could be considered in
one framework. In the study we assume the government is trying to balance
its expenditures through tax earnings from households and earnings from the
sale of the oil. Hence, the government budget deficit is obtained as the
following equation:
GBD

G

T

(46)

𝜀 . is total government expenditures, 𝑇 is the
Where 𝐺 𝜌 𝐺
government tax earnings and 𝑜𝑖𝑙 is oil export earnings. Considering Iran as
an oil exporter country which its oil export share is determined by OPEC,
hence, exchange earnings from oil export are exogenous and it is assumed it
follows an AR(1) process as the following equation:
𝑜𝑖𝑙

𝜌 𝑜𝑖𝑙

𝜀

,

(47)

We, also, supposed that balance sheet merely contains high-powered
money:

How Do Agricultural Subsectors Respond to Productivity Shocks? Evidence ...

𝑀

𝐷𝐶

𝑒𝑥 𝐹𝑅

317

(48)

Where 𝐹𝑅 is net foreign assets of the Central Bank and 𝐷𝐶
𝐺𝐵𝐷
is net public sector debt to the Central Bank. By dividing both sides of
𝐷𝐶
the above equation by prices’ level, real high powered money is obtained:
𝑚

𝑑𝑐

(49)

A change in net foreign assets of the Central Bank (in foreign currency)
has the following equation:
𝐹𝑅

𝐹𝑅

𝑜𝑖𝑙

𝑃 𝑋

𝑃 𝑀

(50)

Where M is imported consumption goods. Since the interest rate is
discretionary determined in Iran's economy, the best assumption that could
explain the behavior of monetary policy in Iranian economy, instead of Taylor
rule, is to assume that monetary policy tool available to the Central Bank is
money growth rate. Also, it is assumed that monetary policy response function
is in a way that the money growth rate responds to changes in government
budget deficit and real exchange rate as well as oil revenue fluctuations.
Regarding the inevitable relationship between volatility of money growth rate
and volatility of oil revenue in an oil producing country, when petrodollars
exchanged to national currency, the monetary policy response function in loglinearized form is defined as follows:
𝜇̂

𝜌 𝜇̂

𝜌

𝐺𝐵𝐷

𝜌

𝑟𝑒𝑟

𝜌 𝜀

𝜀

(51)

Here 𝜇̂
𝑚
𝑚
𝜋 is money growth rate, GBD is the government
budget deficit deviation from its steady state level in the period t, rert ext
∗
Pt Pt is real exchange rate gap in its steady state, 𝜀 is oil revenue shock,
and 𝜌 are the parameters of the monetary policy rule and
𝜌 ,𝜌 ,𝜌
𝜀 . is the monetary policy shock.
𝜉 =𝜌 𝜉

2.5 Market Clearing
To complete the model, it is necessary to consider market clearing, which
ensures that the economy is always in equilibrium. The constraints of
aggregate resources are given by:
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𝑦

𝑐

𝑦

𝑦

𝐼

𝐺
𝑦

(52)
𝑦

𝑦

𝑦

(53)

3 Calibration, Prior and Posterior Distributions
A number of are calibrated as commonly done in the DSGE literature. This is
because they are either difficult to estimate or they are better identified using
other information. To account for their influence on the estimation results we
provide an extensive robustness analysis, using different values for these
parameters. In what follows, we present the calibration of the fixed
parameters.
Following Manzour & Taghipour (2015), we set the discount factor, β, to
0.975 the value of the depreciation rate, δ, to 0.035 and the inverse of Frisch
elasticity,𝜎 , to 2.95. We use 0.60 for the share of non-agricultural goods in
consumption, 𝛼 , and 0.78 for the share of home agricultural goods in
agricultural goods, 𝛼 . The share of crops, 𝛼 , livestock, 𝛼 , and
forestry, 𝛼 , in home agricultural goods are set to 0.50, 0.25, and 0.13
respectively. We set the share of labor supplied to non-agricultural sector, Λ ,
to 0.81. The share of crops, Λ , livestock, Λ , and forestry, Λ , in
agricultural labor are set to 0.51, 0.29, and 0.12 respectively. The share of nonagricultural sector in capital supply, 𝜒 , is set to 0.92. The fraction of crops,
𝜒 , livestock, 𝜒 , and forestry, 𝜒 , in agricultural capital are set to 0.54, 0.22,
and 0.15 respectively. The share of capital in non-agricultural output is
calibrated to 0.44.
We also set the share of capital in the subsectors' output to: 0.45 for crops,
0.47 for livestock, 0.43 for fishing and 0.41 for forestry. It is worth noting that
all these proportions and shares match the data from official statistical sources
in Iran. The remaining parameters are estimated by using the Bayesian
method, conditional on prior information relating to the values of parameters.
To estimate the model, we use 17 series of Iran’s yearly data from 1991 to
2015: domestic inflation, real GDP, real oil revenues, agricultural subsectors'
employment and capital, non-agricultural employment and capital, total
employment and capital, government expenditures and Central Banks' foreign
assets. Data used in this study originates mainly from Iran Statistical Center
(ISC) and Central Bank database.
We choose priors from evidence-based studies available in the Iran, such
as Manzour and Taghipour (2015), Manzour and Taghipour (2015),
Tavakolian & Ebrahimi (2012). Detailed descriptions of the prior distributions
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for the structural DSGE parameters and the results from the maximum
likelihood estimates are summarized in table 1. We use beta distribution for
those parameters that must lie in the [01] interval, Gamma priors for
parameters with positive support, Normal priors for parameters with negative
support, and Inverse-Gamma priors for shock standard deviations. The habit
formation parameter, h, is set to have a mean of 0.35 in line with referenced
literature for Iran. The mean of inverse elasticity substitution of
consumption, σ , as in Manzour and Taghipour (2015), is 1.5. The parameter
related to capital adjustment costs has a mean of 3.94 following Manzour and
Taghipour (2015). The mean of the parameters representing the degree of
price indexation for non-agricultural, import and export sector are set to 0.51,
0.7 and 0.55 respectively, based on Manzour and Taghipour (2015). Calvo
price parameters (φ , φ , φ ), are assumed to follow Beta distribution
centered at 0.2, as in Tavakolian & Ebrahimi (2012). The mean of parameters
corresponding to monetary policy (𝜌
0.32, 𝜌
0.53, 𝜌
0.66, 𝜌
0.73) and that of the coefficients on oil shock in technology
0.65, 𝜌
0.73) are set based on authors' estimations.
process (𝜌
Turning to the parameters of agricultural sector, due to lack of prior
knowledge, we choose relatively diffuse priors based on realities available in
Iran's agriculture. Their means are supposed to lie in [1.8-3.5] interval with a
standard deviation of 0.7 except for the elasticity of substitution between
agricultural and non-agricultural goods and the elasticity of substitution
between agricultural and non-agricultural capital that both have a mean of 0.6.
Lastly, all of the AR (1) coefficients (ρ’s), reported in table 2, are assumed to
have a prior of Beta distribution with standard deviation 0.05. Also, priors for
the standard deviations (𝜀’s) of all shocks have an Inverse Gamma distribution
with mean 0.1 and standard deviation of infinity. As the posterior means,
reflected at the last 3 columns in table 1, show the estimates of ℎ, and 𝜑, are
slightly less than their prior means, whereas, that of 𝜎 is slightly higher than
its initial mean. Price stickiness parameters fall from their prior means to
around 0.08. The estimations of monetary policy parameters exceed from their
referred priors except for ρ
that falls to 0.5126. The posterior mean of nonagricultural price indexation exceeds from its priors while those of import and
export price indexation drop. Regarding the parameters corresponding to
agriculture, the estimates are nearly close to the prior means with the
and 𝜔 that are relatively, much greater than their prior
exception of 𝜔
means.
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Table 1
Prior and Posterior Distribution of the Structural Parameters
Parameter
H

Habit formation

Prior distributions
Type
Mean SD
Beta
0.35
0.0
2
Gama 3.94
0.05

Posterior modes
mean
SD
0.3129 0.0311

95%
[0.2901,0.3358]

3.8841

0.0532

[3.7241,4.0440]

Gama

1.5

0.05

1.6332

0.0226

[1.6175,1.6490]

Beta

0.60

0.07

0.5328

0.0601

[0.5189,0.5467]

Gama

2.5

0.07

3.4512

0.0233

[3.4381,3.4643]

Gama

3.50

0.07

3.5704

0.0425

[3.5584,3.5822]

Gama

2.80

0.07

2.9443

0.0430

[2.9114,2.9772]

Gama

2.40

0.07

2.5456

0.0315

[2.5294,2.5617]

Beta

0.60

0.07

0.5672

0.0132

[0.5461,0.5883]

Gama

1.80

0.07

2.6320

0.0361

[2.6064,2.6576]

Beta

0.20

0.05

0.0832

0.0521

[0.0811,0.0853]

𝜑

Capital adjustment cost
parameter
Inverse elasticity of
substitution
in
consumption
Elasticity of substitution
between agricultural and
non-agricultural goods
Elasticity of substitution
between home and
imported
agricultural
goods
Elasticity of substitution
between
subsectors'
goods
Invers elasticity of
substitution
between
agricultural and nonagricultural labor
Elasticity of substitution
between
subsectors'
labor
Elasticity of substitution
between agricultural and
non-agricultural capital
Elasticity of substitution
between
subsectors'
capital
Non-agricultural price
stickiness
Import price stickiness

Beta

0.20

0.05

0.0761

0.0376

[0.0745,0.0777]

𝜑

Export price stickiness

Beta

0.20

0.05

0.0813

0.0351

[0.0794,0.0832]

𝜏

Beta

0.51

0.03

0.5411

0.0123

[0.5437,0.5375]

𝜏

Non-agricultural price
indexation
Import price indexation

Beta

0.70

0.05

0.6711

0.0142

[0.6512,0.7032]

𝜏

Export price indexation

Beta

0.55

0.05

0.5302

0.0251

[0.5121,0.5483]

𝜌

Coefficient on oil shock
in
agricultural
technology process
Coefficient on oil shock
in
non-agricultural
technology process
Coefficient on lagged
money growth rate in
monetary Policy

Beta

0.65

0.05

0.7165

0.0137

[0.7004,0.7326]

Beta

0.73

0.05

0.7855

0.0142

[0.7611,0.8099]

Beta

0.32

0.05

0.3531

0.0212

[0.3349,0.3713]

𝛹
𝜎
𝜔
𝜔

𝜔
𝜔

𝜔
𝜔
𝜔
𝜑

𝜌
𝜌
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𝜌
𝜌

Coefficient on GBD in
monetary Policy
Coefficient on real
exchange
rate
in
monetary Policy
Coefficient on oil shock
in monetary Policy
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Beta

0.53

0.05

0.5126

0.0106

[0.5049,0.5203]

Beta

0.66

0.05

0.6841

0.0311

[0.6549,0.7133]

Beta

0.73

0.05

0.7627

0.0312

[0.7449,0.7805]

Source: Authors’ Findings.

Table 2
AR (1) Processes Coefficients (Exogenous Processes)
Parameter

Description

Persistence
Consumption
𝜌
preference
Investment
𝜌
Non-agricultural
𝜌
technology
Crops technology
𝜌
Livestock technology
𝜌
𝜌
Fishing technology
𝜌
Forestry technology
𝜌µ
Monetary policy
Non-agricultural price
𝜌
markup
Export price markup
𝜌
Import price markup
𝜌
𝜌
Tariff
Oil revenue
𝜌
Standard Deviation
Consumption
𝜀
preference
𝜀

Investment

𝜀

Non-agricultural
technology

𝜀

Crops technology

𝜀

Livestock technology

𝜀

Fishing technology

𝜀

Forestry technology

𝜀µ

Monetary policy

𝜀

Non-agricultural price
markup

Prior distributions
Type Mean SD

Posterior modes
Mean
SD

95%

Beta

0.65

0.05

0.6842

0.0311

[0.6691,0.6951]

Beta

0.70

0.05

0.7235

0.0405

[0.7112,0.7331]

Beta

0.75

0.05

0.7964

0.0309

[0.7892,0.8009]

Beta
Beta
Beta
Beta
Beta

0.55
0.45
0.35
0.60
0.65

0.05
0.05
0.05
0.05
0.05

0.7838
0.6332
0.4134
0.6841
0.7327

0.0403
0.0310
0.0501
0.0330
0.0116

[0.7698,0.7953]
[0.6194,0.6428]
[0.4022,0.4228]
[0.6709,0.6951]
[0.7202,0.7417]

Beta

0.70

0.05

0.7852

0.0083

[0.7686,0.7991]

Beta
Beta
Beta
Beta

0.5
0.45
0.68
0.40

0.05
0.05
0.05
0.05

0.5114
0.4912
0.6671
0.4563

0.0322
0.0887
0.0417
0.0471

[0.4941,0.5263]
[0.4749,0.5082]
[0.6388,0.6959]
[0.4361,0.4773]

0.1

Inf

0.9694

0.0322

[0.9412,1.0188]

0.1

Inf

1.7542

0.1130

[1.7303,1.7761]

0.1

Inf

1.6761

0.1203

[1.6503,1.6999]

0.1

Inf

0.3592

0.0317

[0.3361,0.3801]

0.1

Inf

0.4964

0.0612

[0.4725,0.5177]

0.1

Inf

0.4286

0.0672

[0.4172,0.4377]

0.1

Inf

1.4016

0.1334

[1.3911,1.4087]

0.1

Inf

0.5632

0.0421

[0.5472,0.5768]

0.1

Inf

0.4363

0.0634

[0.4143,0.4572]

Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
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𝜀

Export price markup

𝜀

Import price markup

𝜀

Tariff

𝜀

Oil revenue

Inv.
Gamma
Inv.
Gamma
Inv.
Gamma
Inv.
Gamma

0.1

Inf

0.1

Inf

0.1

Inf

0.1

Inf

0.0072

0.0322

[0.0061,0.0082]

0.0960

0.0921

[0.0701,0.1221]

0.0756

0.0561

[0.0421,0.1093]

0.1231

0.0437

[0.0892,0.1568]

Source: Authors’ Findings.

Table 3 compares the second moments from actual data and those
generated by the model. In the analysis of business cycles, matching second
moments from actual data and the model is crucial for the assessment of model
performance. The results indicate that the simulated moments (standard
deviations and correlations) match the actual ones quite well. So the model
is well-constructed to explain Iran’s economy.
Table 3
Real and Simulated Data Moments
Standard deviations
Real GDP
Inflation rate
Real oil revenues
Government spending
Real agricultural output
Real non-agricultural output
Source: Authors’ Findings.

correlation with agri output
Actual
Simulated
0.862
0.822
0.759
0.692
0.551
0.534
0.921
0.902
0.931
0.914

SD
Actual
0.064
0.153
0.112
0.086
0.042
0.053

simulated
0.051
0.141
0.088
0.073
0.040
0.049

4 Dynamics of the model
4.1 Impulse responses
Figures 1 through 4 display impulse responses of each subsectors' variables
(i.e., consumption, output, employment, real wages, capital, price indexes and
marginal costs) to a rise in the productivity of same subsector. Impulse
response functions (IRFs), after log-linearizing and estimating the DSGE
model, are obtained from one-standard deviation shocks. Each response is
expressed as the percentage deviation of a variable from its steady state level.
As the results show, positive productivity shocks lead to an increase in output.
Following the productivity shock firms can produce more for given amount of
labor and capital. We can also see that the output of crops (1.41%), livestock
(1.23%) and fishing (1.15%) have the strongest responses and, in persistence,
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the effects are uniform. The responses of marginal costs and price indexes are
standard. Increasing production, due to a positive productivity shock, makes
the marginal costs of the firms drop and this enables firms to lower producer
prices. However, the drop in marginal costs is greater than the drop in price
indexes. The livestock (0.44%), crops (0.39%) and fishing (0.17%) have the
most drop in the marginal costs and the same happens to their price indexes.
The rise in output and the fall in price lead to an increase in consumption. The
strongest consumption responses are for livestock (1.18%), fishing (1.37%)
and crops (0.81%). Increasing productivity, makes it profitable for firms to
employ more production inputs.
Incidentally, capital rises. The greatest reactions are observed in crops
(0.78%), livestock (0.26%) and fishing (0.09%). Finally, in response to
positive productivity shocks, employment in all four subsectors rises. The
higher productivity makes it more attractive for the firm to increase
employment and allows it to do so by increasing the wage it offers to workers.
This finding could be different if we considered price rigidities for agricultural
firms in the model. In theory, positive productivity shocks in real business
cycle models with real rigidities (Francis and Ramey (2005)) or in sticky price
models (Gali (1999)) can generate negative effects on employment. When
productivity increases, fixed prices imply unclenched real sales so that less
labor is required to meet a given level of nominal demand. Whereas, not
considering the rigidities might lead to different results as in this study. The
shock has the strongest effect on livestock subsector employment. A further
investigation of the IRFs shows that following the productivity shocks, in
general, output shows the greatest reactions, whereas the weakest ones are
observed in labor market variables specifically employment and real wages.
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Figure 1. Impulse response functions of crops to a one standard deviation productivity shock.
Source: Authors’ Findings.
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Figure 2. Impulse response functions of livestock to a one standard deviation productivity
shock. Source: Authors’ Findings.
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Figure 3. Impulse response functions of fishing to a one standard deviation productivity shock.
Source: Authors’ Findings.
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Figure 4. Impulse response functions of forestry to a one standard deviation productivity shock.
Source: Authors’ Findings.

4.2 Variance Decomposition
Table 4 depicts the conditional variance decomposition of some of the
agricultural subsectors' macro-variables i.e., output, consumption and price
indexes. It permits the impact of different shocks to the variability of the
variable of interest at different horizons be formally assessed. We only report
shocks that explain at least one percent of the variance of the variables. As the
results indicate productivity and monetary shocks explain most of the
observed variance for output across the subsectors. The former, on average,
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explains 36.5-35% while the latter explains 22-19.5% at different horizons.
Government spending shock (15-13.5%) also plays an important role in
explaining the output movements. Regarding the drivers of consumption, a
big part of the fluctuations is explained by the preference shock (30-28%).
However, productivity shock (24-21.5%) and monetary shock (16-15%) also
contribute significantly to the volatility of agricultural consumption. As for
price indexes, its dynamics is mainly explained by monetary shock (3027.5%) and productivity shock (26-24%). Also, government spending and
preference shock, to a lesser extent, are of importance in driving the cyclical
fluctuations in agricultural price indexes. The results further show oil revenue
and investment shocks, relatively, have a little contribution in explaining
agricultural fluctuations. However, as the time lag increases, the investment
shock gains more importance (accounting for about 8% in the short run, its
contribution rises to about %16 in the long run).
Table 4
Variance Decomposition
Subsec
tor

Variable

Ye
ar

Producti
vity

Monet
ary

Output

1
5
10
20
1
5
10
20
1
5
10
20
1
5
10
20
1
5
10
20
1
5
10
20
1

39.32
38.03
36.76
35.81
22.55
21.49
20.13
19.96
26.53
26.32
25.87
24.98
38.47
37.45
36.56
36.53
25.43
24.78
22.78
20.96
28.4
28.21
26.67
25.74
35.18

5

35.45

Crops

Consumpt
ion
Price
index
Output

Fishin Livestock
g

Consumpt
ion
Price
index
Output

Oil
reven
ue
8.55
7.64
7.53
7.31
12.65
11.65
11.21
10.97
9.63
8.53
8.21
7.53
8.76
8.39
7.82
6.55
10.65
10.65
10.81
10.37
7.67
7.32
6.79
6.03
8.48

Prefere
nce

Investm
ent

19.42
18.47
17.51
16.97
15.86
17.45
19.56
18.62
28.74
28.56
28.09
27.78
20.48
19.34
18.66
17.84
14.33
13.85
13.46
13.22
29.35
29.69
28.58
27.93
22.64

Governm
ent
spending
13.48
13.29
12.95
12.54
11.76
10.65
8.89
7.84
14.33
15.89
15.67
15.22
14.78
13.44
13.76
14.12
10.45
10.32
9.89
9.54
15.26
14.77
14.48
14.16
15.34

10.71
10.24
9.82
9.42
29.76
29.43
28.67
27.89
15.33
16.14
16.43
16.53
9.56
9.52
8.66
8.31
30.51
29.63
29.47
29.59
16.11
15.45
14.97
14.75
11.23

8.52
12.33
15.43
17.95
7.42
9.33
11.54
14.72
5.44
4.56
5.73
7.96
7.95
11.86
14.54
16.65
8.63
10.77
13.59
16.32
3.21
4.56
8.51
11.39
7.13

21.54

14.04

8.29

9.82

10.86

327

How Do Agricultural Subsectors Respond to Productivity Shocks? Evidence ...

Consumpt
ion
Price
index
Output

Forestry

Consumpt
ion
Price
index

10
20
1
5
10
20
1
5
10
20
1
5
10
20
1
5
10
20
1
5
10
20

34.72
33.98
24.76
24.63
23.43
22.66
25.23
25.11
25.18
24.23
33.87
33.64
32.92
32.75
22.89
22.53
22.33
21.86
23.78
22.05
21.83
20.36

21.21
19.92
15.73
14.47
13.86
13.41
30.31
30.23
29.78
28.85
24.67
24.51
23.91
23.72
17.73
17.47
15.77
14.91
31.78
31.02
30.34
29.41

13.69
12.89
11.53
10.98
10.43
9.35
16.16
15.2
14.95
14.76
16.34
16.24
15.79
14.85
12.87
11.65
11.43
10.85
16.39
16.28
15.12
14.95

7.98
7.45
10.55
10.11
9.69
9.42
7.24
7.79
7.64
6.83
7.78
7.56
7.03
6.78
9.45
10.11
9.54
9.22
8.37
8.25
7.84
7.53

8.86
8.81
29.45
29.22
28.82
28.15
16.04
15.34
15.24
15.36
10.23
8.82
6.86
5.81
28.78
28.38
27.52
26.75
15.36
13.81
12.34
11.82

13.54
16.95
7.98
10.59
13.77
17.01
5.02
6.33
7.21
9.97
7.11
9.23
13.49
16.09
8.28
9.86
13.41
16.41
4.32
8.59
12.53
15.93

Source: Authors’ Findings.

5 Conclusion
The aim of this study is to investigate dynamics of each agricultural subsector
to a positive productivity shock in the same subsector. To do so, a DSGE
model for Iran economy, emphasizing on agricultural subsectors, including
price rigidities, capital accumulation, investment adjustment costs, and habit
formation, is constructed. Our Bayesian estimation results suggest that
positive productivity shocks lead to an increase in output, consumption,
employment, capital and real wages and a fall in marginal costs and price
indexes in all four Iran's agricultural subsectors. Comparing the results across
the subsectors shows that following the shock, generally, crops and livestock
subsectors have the strongest reactions and forestry has the weakest ones. In
explanation of the result we explain the following possible reasons: First,
livestock and crops are the fastest growing agricultural subsectors gaining
more the benefits of the technological advances in different scopes such as
laboratory equipments, irrigation systems, improved seeds, chemical
fertilizers, breeds and genes. Second, crops and livestock, together, contribute
about 86 percent to agricultural capital, a key effective factor in enhancing
productivity. Third, since most of the food needs are provided by these two
sectors, they benefit significantly from the supportive government policies
such as subsidies and agricultural credit. Forth, the highest share of
agricultural R&D expenditures belongs to these two subsectors. And fifth, the
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private sector in these two sectors has the greatest presence. On the contrary,
fishing and forestry are mostly stated-owned suffering from lack of capital.
There are a lot of economic capacity left unused in these two subsectors. The
results also reveal that in response to productivity shocks the greatest
responses are observed in output, whereas, labor market variables show the
weakest ones.
Variance decomposition analysis reveals that the subsectors' output
movements, are mainly explained by productivity, monetary and government
spending shocks. The main drivers of the price indexes are monetary and
productivity shocks and, lastly, consumption dynamics are mainly explained
by preference, productivity and monetary shocks.
Given that positive productivity shocks have desirable effects on
agricultural sector and taking into account that the sector plays an important
role in Iran’ economic growth and development, it is inevitable to improve
agricultural productivity level. In this regard, increasing farmers' income,
developing agricultural insurance, industrializing production and operation
methods in agriculture are taken as useful and effective measures that not only
increase domestic supply and employment, but also, through promoting
competitiveness in foreign markets, boost agricultural exports. The
government should consider increasing productivity in crops and livestock
subsectors that can play an important role in economy growth by helping to
increase food security and reduce poverty. However, in this process, fishing
and forestry should not be neglected.
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Joint-stock cooperative company is not recognized in Commercial Code of Iran and the
amendment bill of the Commercial Code adopted in 1968. This business entity has a
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phenomenon in legal system of Iran, which has been created whereby Act of
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context, it is theoretically possible to form financial credit banks and
institutions and convert existing banks into LLP Cooperative Company.
Historically, cooperative banking is retail and commercial banking
organized on a cooperative basis. Cooperative banks are larger institutions and
like credit unions, cooperative banks are owned by their customers and follow
the cooperative principle of one person, one vote. Unlike credit unions,
however, cooperative banks are often regulated under both banking and
cooperative legislation. They provide services such as savings and loans to
non-members as well as to members and some participate in the wholesale
markets for bonds, money and even equities. Cooperative banks are traded on
public stock markets, so that they are partly owned by non-members. Member
control is diluted by these outside stakes, so they may be regarded as semicooperative.
Cooperative banking systems are usually more integrated than credit union
systems. Local branches of cooperative banks select their own board of
directors and manage their own operations, but most strategic decisions
require approval from a central office. Credit unions usually retain strategic
decision-making at a local level, though they share back-office functions, such
as access to the global payments system, by federating.1
There are four qualities of cooperative banking. Customer participation,
long-term relationship, sustainable society and solid basis are considered as
four qualities of cooperative banking. The cooperative banking system is
based on ethical believes (Omarova, 2016). An ethical bank, also known as a
social, alternative, civic, or sustainable bank, is a bank concerned with the
social and environmental impacts of its investments and loans.
The powers of direction, supervision and intervention on joint-stock
cooperative bank and its relation with central bank and other financial service
providers are problems that are discussed in this paper.
As a comparative study, the Italian government in the early 1990s decided
to privatize the community-owned banks (savings banks owned by the
province or region) and transform them into joint stock companies. These
reforms would improve governance and also create incentives for new
shareholders to inject fresh capital, rationalize costs, and provide opportunities
for mergers. ( Jassaud, 2014; Tarantola, 2009 )
According to Italian approach for transforming these banks, there is only
perhaps one case in which conversion to a joint stock company could be
1 The Co-operative Bank; See: www.co-operativebank.co.uk (Last visited 2017-10-06);
Phillips et al. (2013).
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mandatory: in case of prolonged capital shortfalls and as a last recourse if it
were to be necessary to facilitate bank resolution without using public funds.
In all other cases shareholders should be able to maintain the cooperative
structure, but in the case the general assembly decides so, the process of
conversion to Joint Stock Company should be simple and possible. (Gutiérrez,
2008)
Whether banks should be formed as cooperative company in practice or
not and in this process what requirements and limitations and challenges they
needed are investigated in this study.
In the following 4 speeches, analysis of legal identity and position of LLP
cooperative company is presented:
 Definition and advantages of joint-stock cooperative company (speech 1),
 Establishment of joint-stock cooperative company (speech 2),
 Legal identity of joint-stock cooperative bank (speech 3)
 Supervision on joint-stock cooperative bank (speech 4)

2 Definition and Advantages of Joint-Stock Cooperative Bank
2.1 Definition of Joint-Stock Cooperative Bank
In accordance to monetary and banking laws of Iran, establishment and
management code of non-governmental banks and credit institutions, Article
1 of executive code of formation and supervision on joint-stock cooperative
companies, joint-stock cooperative bank is defined as follow:
“A bank that is established based on the monetary and banking law
following Clause 9 of Article 1 in the framework of constraints contained in
Article 12 of amendment law of Article of Fourth Cultural, Social, and
Economic Development Program Law of Islamic Republic of Iran and
implementing general policies of Principle 44 of the Constitution obtaining
permission from Ministry of Cooperatives and the Central Bank of Islamic
Republic of Iran”. Like other joint-stock cooperative companies, joint-stock
cooperative has been anticipated in Commercial Code of Iran and amendment
bill of the Commercial Code adopted in 1968; hence, this bank is not
considered as companies named in Commercial Code of Iran as well as their
ruling principles and regulations. In fact, these kind of cooperative and jointstock companies have a unique description; hence, they should be studied
separately.
Cooperative banks are considered as governmental banks, hence, they must
obey regulations expressed in rules and regulations of non-governmental
banks.
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2.2 Advantages of Joint-Stock Cooperative Bank
Joint-stock cooperative bank has some advantages compared with other
banks. This bank not only benefits from Trade Law but also enjoys advantages
related to cooperative companies. These advantages are as follows:
Aggregation of micro capitals, increasing creativity, job satisfaction
among employees, and speed of tasks and deeds through division of labor are
some of these advantages.
Some advantages in rules and regulations related to joint-stock cooperative
companies, which are also related to banks that are formed as joint-stock
cooperative, are as follows:
Declared taxable income of cooperatives is subjected to 25% discount.
The government support of non-governmental sector, is 20% higher for
cooperatives compared with non-cooperative sectors.
Discount to employers’ share of premium is equal to 20% for their
employees in each cooperative.
Providing consultation, contributing to productivity promotion, teaching
entrepreneurship skill, and job training for free
Paying subsidy to interests of bank loans and other costs of initial
investment cooperative company
Advantages contained in Commercial Code of Iran for joint-stock
companies
Cooperative stock are tradable in stock exchange market.
Foreigners can buy stocks of joint-stock cooperative company.
People below the age of 18, mentally disabled people, etc. can be
shareholders if they have a legal guardian.
There is no prohibition for prisoners shareholding in these cooperatives.

3 Formation of Joint-Stock Cooperative Bank
According to Clause of Article 1 of Executive Code of Formation and
supervision on joint-stock cooperative companies1, joint-stock cooperative
bank are formed in two ways:
Banks that are formed as joint-stock cooperative banks from the beginning
based on Statute relevant rules and regulations.
Banks that are transformed to joint-stock cooperative banks based on the
Clause of Article one of executive code amending Statute relevant rules

1 Executive Code of Formation and supervision on joint-stock cooperative companies adopted
in 2009
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and regulations and following the principles of this code with the
permission of Ministry of Cooperatives.
Although the procedure of transforming to joint-stock cooperative bank is
highly complicated and debated, the process and formalities of formation of
joint-stock cooperative bank are studied here.
Banks transform to joint-stock cooperative banks if relevant formalities are
passed and banks obey all formalities and regulation related to cooperative
banks.
Joint-stock cooperative bank has an aspect of joint-stock company in terms
of establishment, structure and administrative structure. This bank obeys bill
of Commercial Code of 1968, and follows Commercial Code of Iran in terms
of commercial activities. Meanwhile, it obeys enforcement Act of general
policies in Principle 44 of Constitution and other substantive regulations.
In summary, founders establish and organize the bank and receive the
permission for subscription declaration after obtaining initial permission from
the Central Bank to establish joint-stock cooperative bank, and from
Companies Registration Office (Articles 6, 7, and 10 of Commercial Code Bill
approved in 1968) for its name and notification. It should be noted that based
on Clause (9) of Article 1 of enforcement Act of general policies of Principle
44 of Constitution, joint-stock cooperative company is considered a jointstock cooperative company that is formed in accordance with Commercial
Code of Iran and constraints mentioned in Principle 44.
In terms of naming of joint-stock cooperative bank, naming of banks is
based on some regulations subjected to Clause (7) approved by Cultural
Revolution Supreme Council related to Policy of Naming Streets, Public
Places, and Institutions adopted in 1996.
In subscription declaration of joint-stock cooperative bank, people are
asked to become partners in joint-stock cooperative bank providing
company’s capital. The only major difference includes limitations for share
amount of each person in joint-stock cooperative bank, because every real
person can only have 5% share in joint-stock cooperative bank while there is
not such limitation in joint-stock cooperative company.
After subscription and forming the capital of joint-stock cooperative bank
equal to quorum mentioned in monetary and banking regulations, founders’
general assembly of shareholders is formed and selects managers and legal
inspectors adopting report of founders, non-cash capitals and bank statute.
After these formalities, the last step is registration of this bank as joint-stock
cooperative company in Companies Registration Office. The first action is
setting statute in which, bank is formed as “joint-stock cooperative company”
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so that all of articles of statute should be matched with new nature and
structure defined for the entity.
Although transformation of existing companies to joint stock cooperative
company seems simple theoretically and only some changes in statute and
management are required, when a company is established as a “bank” then
such changes are highly complicated with numerous practical problems and
challenges.
For instance, presence of various rules, bills and administrative agendas
about adoption of the non-state banks’ statute would lead to serious challenge
in which, it is a question that should bank statute be adopted where bank is
changing to joint-stock cooperative company. Three theories can be presented
in this field:
In first theory; statute of joint-stock company is approved in founders’
general assembly according to Article 17 of Commercial Code adopted in
1986 and then this statute should be specified by Clause (D) of Article 30 of
Monetary and Banking Law of Iran adopted by Money and Credit Council. In
support of this view, it can be argued that; first, Clause (B) of Single Article
of Permission Act of Establishment of Non-governmental Banks (adopted in
2000) considers regulations related to activities of banks contained in the
Monetary and Banking Law and interest-free banking without mentioning
legal bill of banks administration. Second, Monetary and Banking Law of Iran
was adopted when private banks were permitted to be active, whereas legal
bill of banks administration was adopted with the aim of governmental
management of banks; hence, it cannot be enforced for private banks. Third,
the major objective of amendment law of articles from Economic, Social, and
Cultural Development Plan of Islamic Republic of Iran and enforcement of
general policies of Principle 44 of Constitution is to implement regulations of
the Commercial Code for private institutions and to decrease commercial
activities of government (acquired from Clause (5) of Articles 1 and 3 of Act
of Principle 44). Therefore, approval of statute required monetary and banking
formalities for private banks or privatizing banks are based on Monetary and
Banking Law of Iran. Hence, privatization is considered as revival of those
rules has not been capable of implementing through approval of legal bill of
banks administration.
According to second theory, regardless of primitive reference of approval
of bank statute (founders’ general assembly of bank as joint-stock company),
statutes of privatized or private banks should be adopted by “general
assembly” of banks, which is an institute with governmental structure, based
on the clause (6) of Article 6 of legal bill of banks administration. It is
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expressed that historically, legal bill of banks administration has been adopted
after approval of the Monetary and Banking Law and it is specified in this bill
that “from the approval date of this law, all banks including specialized,
commercial former governmental banks and nationalized banks will be
handled based on these regulations”; therefore, Clause (D) of Article 30 of
Monetary and Banking Act of Iran has been violated.
According to third theory, which is wrongly publicizing, statutes of private
banks are adopted in shareholders’ assembly, then opinion of stock market is
obtained, and at that point it is approved by Board of Ministers.
Implementation of this theory is accepted for some banks according to law1.
Third theory is raised from some factors such as violation of specific
monetary and banking rules and regulations, and wrong understanding of
position and function of Money and Credit Council in Banking System of Iran.
This council that was one of supreme councils became disbanded for a short
time in August 2007. Currently, Money and Credit Council has been revived
with its prior structure adopting “Law of Positions of Supreme Councils” in
2008 by Islamic Parliament and its approval by Expediency Discernment
Council in 2008.
Of these three theories, the first theory is complied with non-governmental
goals for banks, and Monetary and Banking Act of Iran due to mentioned
reasons. However third theory, which was referral of final approval of banks’
statute to a non-specialized institution (board of ministers), is not acceptable2.
Regarding transformation of banks to joint-stock cooperative banks, the
most important change that should be noted in statute of joint-stock
cooperative banks and establishment process of these banks is separation of
management of these banks from governmental banking. Otherwise, structure
of such banks would not be matched with amendment bill of the Commercial
Code of 1968 and the title of “joint-stock cooperative bank” for them is against
law. (Ehsan, 2015)

1 According of Article 9 of Law of Article 44, statute of Cooperative Development Bank should
be approved by Board of Ministers.
2 In determination of formalities and establishment conditions for private banks and
privatization of banks, it is not possible to refer to “regulations for establishment of nongovernmental banks” approved in 2000, because these regulations have been violated subjected
to petitions NO 356 and 357 approved in 2002 by General Board of Administrative Justice
Court.
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4 Legal Framework of Joint-Stock Cooperative Bank
Analysis of legal framework of banks that are established as joint-stock
cooperative bank or are transformed to such banks is a difficult action. These
banks not only have specific description of “bank” but also should have
aspects of “joint-stock” and “cooperative” at the same time. Aggregation of
all of these aspects in an institution, which is inherently a bank, has a
determined activity scope and commercial act so that it is a difficult task.
Therefore, it is vital to analyze legal framework of joint-stock cooperative
bank in order to study a specific type of these companies that is formed as
banks.

4.1 Views on Joint-Stock Cooperative Bank
There are different views about the joint-stock cooperative companies and
their legal aspect.
According to first theory, joint-stock cooperative companies have a legal
framework distinguished from companies considered in Commercial Code of
Iran, because the Enforcement Act of general policies of Principle 44 of
Constitution has explicitly introduced these companies as joint-stock
cooperative companies and condition of establishment, administration and
dissolve are included in amendment bill of Commercial Code 1968.
In fact, joint-stock cooperative company can be formed of partners with
real and legal characteristic including governmental or non-governmental and
legal framework of this company is changed due to constraints in law for
membership of certain individuals or shareholders in these companies.
In fact, properties defined for this kind of companies by enforcement Act
of general policies of Principle 44 of Constitution make these companies
closer to joint-stock companies than cooperative companies. However, these
companies consist of 7 members like joint stock and cooperative companies.
Second theory expresses that it is required to define companies with new
framework distinguished from companies existing in Commercial Code of
Iran and bill of Commercial Code of 1968 in order to implement policies
anticipated in enforcement Act of general policies of Principle 44 of
Constitution.
In fact, it is required to establish joint-stock cooperative company with its
specific characteristics in order to achieve objectives contained in
enforcement Act of general policies of Principle 44 of Constitution and
achieve macro-policies that led to approval of this law.
Distinguishing characteristics of joint-stock cooperative company is
considered to strengthen this theory. For instance, some of shareholders might
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have more shares compared with other shareholders in a joint-stock
cooperative company so that they can control decisions of company made in
general assembly of shareholders or board of ministers. However, a real
person has not more than 0.5 shares in a joint-stock cooperative company.
However, although ownership of individuals in non-governmental banks,
financial and credit institutions, and other monetary enterprises is limited in
enforcement Act of general policies of Principle 44 of Constitution, this
ownership will be limited to this kind of companies if the bank is established
as joint-stock cooperative company.
Subject to Article 5 of enforcement Act of general policies of Principle 44
of Constitution, “non-governmental banks, monetary and credit institutions,
and other monetary enterprises that are formed before and after approval of
this law as well as governmental banks that their stocks are assigned, are
permitted to be active only in framework of joint-stock companies and jointstock cooperative companies. Permitted level of ownership of shares is equal
to 10% for every public and non-governmental institution, directly or
indirectly in joint-stock company or joint-stock cooperative, and this share is
equal to 5% for real persons and other legal individuals. In this Article,
transactions over the permitted level by each of individuals are canceled.
Expanded allowed level of inherited share in included in this verdict and their
heirs or legal guardians can sell in excess of the allowed level during two
months after issuance of probate. Coercive increase in allowed level of share
should be reduced to allowed level in this Article during 3 months.”
In fact, it can be stated that enforcement Act of general policies of Principle
44 of Constitution and regulations approved after it have created a new type
of cooperative company. Because cooperative companies do not have a certain
form and can be established in framework of joint-stock cooperative
companies. However, decision-making method in these kinds of companies is
different with other cooperative companies and it is not matched with
procedure of common cooperatives that each member has a voting right.
(Roozbahani, 2008, pp. 175-177)
According to Article 7 of Cooperative Companies Act, the principle of
equality of votes of cooperatives’ members is recognized and share difference
has no effect on their voting rights. However, according to Article 12 of
enforcement Act of general policies of Principle 44 of Constitution, “Ministry
of Cooperatives is responsible to have required actions to form and develop
joint-stock cooperatives and monitor them based on the following condition:
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Maximum share of each real person, directly or indirectly, should not be
more than 0.5% of company capital at the time of establishment and
during activity.
Legal individual who are shareholders in joint-stock cooperative company
have the maximum share ownership right to 10% whenever the company
is nationwide cooperative or joint-stock cooperative. Other legal
individuals have maximum ownership right of 5% of share matched with
number of direct and indirect shareholders.
Each of governmental legal individuals and their total number are
permitted to participate in cooperatives using their internal resources by
observing this law that allows activities in 49% lower developed areas and
20% in other areas. Non-governmental public institutions are permitted to
participate up to 20% for each of them and 49% in total. However, the
share of all of direct and indirect non-governmental public institutions and
governmental companies should not be more than 49% either in share or
in seats of board of managers.
If all of shareholders or some of them do not use their priority right at the
time of capital increase, non-shareholder employees have priority right to
buy these shares.
General assembly in joint-stock cooperative, which number of their
shareholders is more than 500, will be hold through blocking. All of
shareholders can select an agent through block or participate in general
assembly directly. To observe rights of small shareholders, blocking
method is determined in a Code recommended by Ministry of
Cooperatives and Ministry of Economic Affairs and Finance and adopted
by boards of ministers.
All of shares are registered so that their ownership or transfer is subjected
to registration in the office of the company that is observing share
ownership limit contained in Statute in discretion of Boards of Managers.
The share amount should not be exceeding the limit determined in the
Article. Any agreement against this judgment is void.
Joint-stock cooperative companies can be the members of Chamber of
Cooperatives.”
Therefore, the voting right anticipated in joint-stock cooperative company
is based on the criterion of voting right determined in cooperative companies.
It means that every member does not have voting right and limitation in share
and capital amount in joint-stock cooperative company has effects on their
voting right the same as cooperative companies.
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4.2 Joint-Stock Cooperative Qarzol-Hasaneh Bank
One of banks that got establishment permission in 2007 is Qarzol-Hasaneh.
Instruction of establishment and activity of Qarzol-Hasaneh Banks and
supervision on them was approved by Boards of Ministers in 2007. This
instruction is the establishment license and determinant of organizational
details of these types of banks. Therefore, Qarzol-Hasaneh Banks should be
added to composition of governmental commercial banks, governmental
specialized banks, private banks, financial and credit banks.
According to existing regulations such as Law of Principle 44, it should be
accepted that formation of Qarzol-Hasaneh Bank as a joint-stock cooperative
company not only is not legally banned but also it is supported by law, because
this kind of bank is compatible with the nature of “cooperation” that exists in
framework of cooperative companies. However, it should be accepted that
instruction of establishment and activity of Qarzol-Hasaneh Banks and
supervision on them has been criticized in terms of Commercial Code of Iran.
Some of features and critics of Qarzol-Hasaneh Bank are stated here:
Qarzol-Hasaneh Bank is established as joint-stock cooperative company
with registered share (Article 4 of Instruction). Therefore, bank is a
merchant as a type of private company. However, different Articles of
Instruction indicate that Bank does not do any commercial activity in
practice because “there is no interest for the bank deposits” (Article 26)
and bank can receive the maximum amount of banking fee equal to 4%
(Article 31). Although as it was mentioned, it is possible to establish this
kind of bank as joint stock cooperative or transform it to joint stock
cooperative company.
Qarzol-Hasaneh Bank is permitted to be active in the frame of free-rate
contract (checking and saving accounts) (Article 25). In this regard, it
seems that calling it a “bank” is wrong, because one of four principles in
banking is “principle of benefit”. It means that the result of bank activity
should provide benefit for depositors, and shareholders and provide
capacity for capital increase and bank development (Bahmani & Ghafarri,
2005).
The purpose of Qarzol-Hasaneh Bank is providing free-rate loans to meet
essential needs of real and legal individuals who do charity works (Article
4 of Instruction); hence, maximum amount of payable loan to each person
should not be more than 100 million IRR (Iranian Rial), or not more than
the amount of loan declared by the Central Bank for future years in
accordance with inflation rate (Article 35 and its Clause 1). Granted loans
of Bank are to meet essential needs such as occupation, marriage costs,
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providing dowry, disease treatment, house repairs, scholarships, and
contributing to build houses in villages (Article 27 of Instruction). Many
of these Articles have no explicit implementation guarantee and there is
not any adjustment between these Articles and common activities of a
bank.
Investment level of real and legal individuals and governmental institutes
in Qarzol-Hasaneh Bank is limited in order to prevent abuse and to
compete with other banks (Articles 6-9 of Instruction).
Qarzol-Hasaneh Bank has been registered as “company” and is managed
in the framework of joint-stock company; therefore, is has general
assembly, boarder of directors, executive managers, auditor, and inspector
(Article 20 of Instruction).
Qarzol-Hasaneh Bank is obliged to follow all Monetary and Banking Law
of Iran (Article 5 of Instruction). It is anticipated that Qarzol-Hasaneh Banks
are changed to serious competitors in banking scope, because they grant loans
with lowest rate (up to 4%). Some of other banks have started programs to
establish Qarzol-Hasaneh branches or specific Qarzol-Hasaneh unit in their
selected branches in order to compete with such institutions. (Ehsan, 2015)
The major purpose of establishment of Qarzol-Hasaneh Bank is promotion
of Islamic Banking and increasing number of granted loans to depositors.
Also, since economic strength is one of the main bases in banking system, one
of prominent goals of Qarzol-Hasaneh Bank is to create small businesses with
minimum cost. Currently, Qarzol-Hasaneh Bank of Resalat and QarzolHasaneh Bank of Mehr Iran have small businesses suppoting programs.

4.3 Maximum Share Owned in Joint-Stock Cooperative Bank
Some constraints related to amount and maximum amount of capital have
been determined in Executive Code of establishment and supervision on Jointstock cooperative companies for each of real and legal individuals as well as
governmental legal individuals in order to protect cooperation nature of
companies. Therefore, maximum share owned by real and legal individuals in
joint-stock cooperative bank is expressed as follows:
Maximum share of each real direct or indirect person should not be
exceeding of 0.5% of company’s capital at the time of establishment or
during activity.
Legal individuals who are shareholders in joint-stock cooperative
company have the maximum share ownership right to 10% whenever the
company is nationwide cooperative or joint-stock cooperative. Other legal
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individuals have maximum ownership right of 5% of share matched with
number of direct and indirect shareholders.
Each of governmental legal individuals and their total number are
permitted to participate in cooperatives using their internal resources by
observing this law that allows activities in 49% lower developed areas and
20% in other areas. Non-governmental public institutions are permitted to
participate up to 20% for each of them and 49% in total. Nongovernmental and public institutions are permitted to participate up to
49%.
However, the share of all of direct and indirect non-governmental public
institutions and governmental companies should not be more than 49% either
in share or in seats of board of managers.
If all of shareholders or some of them do not use their priority right at the
time of capital increase, non-shareholder employees have priority right to buy
these shares.

4.4 Participation in Decision-Making Process of Joint-Stock
Cooperative Bank
General assembly in joint-stock cooperative which number of their
shareholders is more than 500, will be hold through blocking. All of
shareholders can select an agent through block or participate in general
assembly directly. To observe rights of small shareholders, blocking method
is determined in a Code recommended by Ministry of Cooperatives and
Ministry of Economic Affairs and Finance and adopted by boards of ministers.
All of shares are registered so that their ownership or transfer is subjected
to registration in the office of the company that is observing share ownership
limit contained in Statute in discretion of Boards of Managers. This amount
should not be exceeding the limit determined in the Article. Any agreement
against this judgment is void.
Joint-stock cooperative companies can be the members of Chamber of
Cooperatives.

5 Monitoring Joint-Stock Cooperative Bank
Dual natures of banks that are establishes as joint-stock cooperative and obey
rules and regulations of them as well as monetary and banking rules and
regulations, has made it vital to consider this dual or multiple nature of them
when monitoring them.
In general, monitoring joint-stock cooperative bank is done through four
methods. Although these supervising methods control accuracy of banking
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operations and their compliance with bank statute and regulations, these
methods are done through different approaches.

5.1 Supervision of Ministry of Cooperatives on Joint-Stock
Cooperative Bank
Subjected to Article 2 of executive Code of establishment and supervision on
joint-stock cooperative companies, “Ministry of Cooperative should monitor
activities of joint-stock cooperative companies through following actions”:
Compliance of statute regulations with circumstances of Article 12 of law.
In accordance with Article 12 of amendment law of some Article of
Fourth Economic, Social, and Cultural Development Plan of Islamic
Republic of Iran, implementing general policies of Principle 44 of
Constitution, Ministry of Cooperatives should do required actions to
establish and develop joint-stock cooperatives following conditions
contained in mentioned law and supervise the accuracy of its
implementation.
Presence of agent of Ministry of Cooperatives in meetings of general
assembly.
Therefore, in addition to presence of some individuals that their presence
in general assembly is vital subjected to amendment bill of the
Commercial Code adopted in 1968 and monetary and banking regulations,
agent of Ministry of Cooperatives should be present in general assemblies
of joint-stock cooperative bank.
Implementing blocking formalities such as block selection.
Obtaining case and annual reports of general assemblies.
Access to office of share transfer and transaction.
Providing registration license for each type of shares as well as any change
in capital and statute or decision regarding dissolve of them.
According to clause of Article 2 of executive Code of establishment and
supervision on joint-stock cooperative companies, “supervision of Ministry of
Cooperatives on activity of joint-stock cooperative companies is complied
with supervision on other cooperative companies that is declared by the same
Ministry”.
This clause brings serious problems for position of banks and financial
institutions that are formed as joint-stock cooperative, because managing of a
bank through cooperative method, by considering constraints in such
companies, might distort the commercial feature of the bank. Since there is
not any apparent constraint for activity of these kinds of banks, the Ministry
of Cooperatives might make it impossible for joint-stock cooperative bank
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(financial and credit institutions) to provide commercial facilities and service
or it might change the activities that are against the framework of banks as
cooperative company.

5.2 Supervision of the Central Bank on Joint-Stock Cooperative
Bank
Comparatively, two methods exist for financial services monitoring and joint
stock cooperative bank is not an exception in these monitoring methods.
Financial services in general concept consist of banking and insurance. In
first method that is common in Iran, banks are supervised by the Central Bank
and insurance industry is supervised by the Central Insurance of Iran.
UK Financial Services Authority was established in England adopting
Financial Services and Markets Act 2000 that is a supervisor for all
organizations which are financial services providers. Therefore, UK Central
Bank now is responsible for monetary policy-making but lost the authority of
bank monitoring. “Integrated Supervisory Model” is applied for all financial
services in Australia, Austria, Finland, Germany, Iceland, Japan, Mexico,
South Korea, Hungary and Sweden; whereas, it is not used in some countries
such as France, Swiss, and USA.
The advantage of integrated system is that it creates integration of ruling
regulation and prevent different decisions that might affect each other because
of the relation between financial services (insurance and banking) as well as
their similar organizational system. (Schooner, 2002) However,
implementation of integrated system in some countries such as Iran would
consist of high costs, violation of many rules and regulations and approval of
new rules and regulations to merge financial institutes.
In Iran, supervision of the Central Bank on banks’ activities is done
through an Authority called “Banks Supervision Administration”. The
objective of establishment of Banks Supervision Administration is to ensure
the stability and soundness of banks and credit institutions through periodical
supervision. The major purposes of this Administration are as follows:
 Direct supervision over banks, credit institutions, branches and
representative offices of foreign banks that have gained establishment or
activity license from the Central Bank in order to ensure compliance of
their operations and activities with rules, regulations and orders of the
Central Bank;
 Determining significant level of risks and their different effects on banks
and credit institutions;
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Doing required actions to obtain measured data and information from
banks and credit institutions and examining them to ensure of their quality
and accuracy by sending direct inspection groups;
 Selecting suitable method to evaluate various risks of banks and credit
institutions;
 Examining and commenting on professional competency of introduced
individuals for banks’ positions such as chief or deputy for abroad
branches;
 Prosecution of complaints of real and legal persons against violations of
rules of the Central Bank by banks, credit institutions, branches and
representative offices of foreign banks;
 Assurance of enforcement of instructions related to preventing financial
offenses in banks and credit institutions;
 Examining and commenting on demand of banks and credit institutions to
open or close a branch or representative office inside or outside of country
based on the Clause of Article 30 of Monetary and Banking Law of Iran
and regulations related to permission issuance;
 Investigation, commenting, and responding to letters sent by Audit Court,
General Inspection Organization and supervisory units of other
organizations through the Central Bank authorities in order to be
investigated or responded;
 Holding meetings with managers and authorities of banks, credit
institutions, branches and representative offices of foreign banks in order
to notify the results of inspections and debate on the matter to remove
problems and implement rules, approvals and notified instructions.
Supervision over affairs of banks and credit institutions consists of four
parts including banking regulations and studies, supervising financial position
of banks, supervising banks’ interest free loan funds and currency exchange
offices. Banks Supervision Administration can prepare required rules and
frameworks to implement this supervision1.
Although the Central Bank is the executive authority of banking
supervising, it should be noted that Islamic Parliament, Government Board,
and Ministry of Economic Affairs and Finance, as agents of people in
legislation or in position of law enforcement and or in case of the order from
government board, may possibly apply some specific limitations to banks.

1

Taken from Iran Central Bank Website (WWW.cbi.ir)
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It should be mentioned that supervision of the Central Bank over banks
activities is a concept different with “monetary and banking policy-making”.

6 Conclusion and Recommendations
Joint-stock cooperative bank in terms of establishment, structure and
administrative structure, obeys and follows the Commercial Code of Iran in
terms of its commercial activity. Meanwhile, this bank obeys enforcement Act
of general policies in Principle 44 of Constitution and other regulations in
terms of substantive regulations.
Analysis of legal framework of banks that are established as joint-stock
cooperative bank or are transformed to such banks is a difficult action. These
banks not only have specific description of “bank” but also should have
aspects of “joint-stock” and “cooperative” at the same time. Although
transformation of existing companies to joint stock cooperative company
seems simple theoretically and only some changes in statute and management
are required, when a company is established as a “bank” then such changes
are highly complicated with numerous practical problems and challenges.
Regarding transformation of banks to joint-stock cooperative banks, the
most important change that should be noted in statute of joint-stock
cooperative banks is separation of management of these banks from
governmental banking and the government. Otherwise, structure of such
banks would not be matched with amendment bill of Commercial Code of
1968 and with their title of “joint-stock cooperative bank” and it is against
law.
Dual frameworks of banks that are establishes as joint-stock cooperative
and obey rules and regulations of cooperatives as well as monetary and
banking rules and regulations, has made it vital to consider this dual or
multiple natures of them when monitoring them. Establishment and
supervision methods over joint-stock cooperative companies have been
specified in executive code and obviously, this supervision does not violate
supervision of the Central Bank and intra-organizational supervisions
anticipated in enforcement Act of General Policies of Principle 44 of
Constitution.
Finally, it seems that formation of banks in frame of “joint-stock
cooperative company” is highly difficult, because it is opposed to nature and
objective of banking (being commercial and performance transparency); and
it is the same objection to Qarzol-Hasane Bank that was examined in this
research. Support of cooperatives should not be interpreted as ability of
cooperatives entering to all scopes such as prominent and significant banking
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scopes. To be sure, the formation of joint-stock cooperative bank though in
practice it may be, however, violating rules and regulations related to
cooperatives and entering to some scopes and doing some activities which are
out of jurisdiction of cooperative companies. The title of “joint-stock
cooperative company” indicate this fact that the company has an ambitious
and multiple positions naturally, which is established to achieve some goals
that have not been gained yet or might not be achieved in future.
The authors suggest that to prevent the existence of uncertainties about
how they function in order to pass the law and the lack of precision in the
legislation with regard to this case and legislators must apply appropriate
measures.
Remember that the framework of the special joint-stock cooperative bank
should be fully transparent through legislation. The importance of cooperative
activities in the form of joint-stock commercial community has been
acknowledged by the joint-stock cooperative bank, however, the uncertainties
in how to manage the company's legalities, demonstrates the necessity of the
legislation in this field.
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†

در اﯾﻦ ﻣﻘﺎﻟﻪ از ﯾﺎﻓﺘﻪﻫﺎی اﺻﻠﯽ ادﺑﯿﺎت ﺟﺪﯾﺪ اﻗﺘﺼﺎد ﭘﻮﻟﯽ ﺑﻬﺮهﮔﺮﻓﺘﻪ ﺷﺪه ﺗﺎ ﭘﺎﯾﻪﻫﺎی اﻗﺘﺼﺎدی ﺿﺮورت
وﺟﻮد ﭘﻮل ،ﺗﻔﺴﯿﺮ ﻣﺪرن )ﺑﻪﻋﻨﻮان ﺣﺎﻓﻈﻪ( از ﻣﻔﻬﻮم آن )ﮐﻮﭼﺮﻻﮐﻮﺗﺎ (۱۹۹۸ ،و ﭼﮕﻮﻧﮕﯽ ﺗﺄﺛﯿﺮ ﻓﻨﺎوری
زﻧﺠﯿﺮه ﺑﻠﻮک ﺑﺮ ارز رﻣﺰﻫﺎ ﺑﻪ ﻣﻨﻈﻮر اﯾﻔﺎی ﻧﻘﺶ ﭘﻮل در ﻋﺼﺮ ﻓﻨﺎوری را ﺑﺮرﺳﯽ ﮐﻨﯿﻢ .ﺟﻬﺖ ﺑﺮرﺳﯽ اﯾﻦ
ﻣﻮﺿﻮع در ﯾﮏ ﭼﺸﻢاﻧﺪاز ﺗﺎرﯾﺨﯽ و در ﺟﺮﯾﺎن ﻓﮑﺮی ﻣﺬﮐﻮر ،ﺑﻪ ﻣﻮﺿﻮع ﻣﺒﺎدﻟﻪ ﻣﺴﺘﻘﯿﻢ و ﻏﯿﺮﻣﺴﺘﻘﯿﻢ
و ﻫﻤﭽﻨﯿﻦ ﻣﺴﺄﻟﻪ ﻣﺜﻠﺚ وﯾﮑﺴﻞ ﭘﺮداﺧﺘﻪ ﺷﺪه و اﺻﻄﮑﺎکﻫﺎﯾﯽ را ﮐﻪ ﻣﻨﺠﺮ ﺑﻪ ﺗﻘﺎﺿﺎی ﭘﻮل ﻓﺮﻣﺎﻧﯽ
ﻣﯽﺷﻮد ﻣﻮرد ﺑﺤﺚ ﻗﺮار دادهاﯾﻢ .در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ اﯾﻦ ﻣﻮﺿﻮع ﭘﺮداﺧﺘﻪ ﺷﺪه ﮐﻪ در ﺷﺮاﯾﻂ ﻧﺎﮐﺎﻣﻞ
ﺑﻮدن اﻋﺘﻤﺎد )ﺷﻬﺮت( ،ﻫﺰﯾﻨﻪ ﺑﺎﻻی اﺟﺮای ﻗﺮاردادﻫﺎ ،وﺟﻮد ﭘﻮلﻫﺎی ﺧﺼﻮﺻﯽ )اﻋﺘﺒﺎری( را ﺗﻀﻌﯿﻒ
ﮐﺮده و ﻣﺎﻧﻊ از ﺟﺎﯾﮕﺰﯾﻨﯽ اﻧﻬﺎ ﺑﺎ ﭘﻮل ﻓﺮﻣﺎﻧﯽ ﻣﯽﺷﻮد .ﭘﺎﯾﻪﻫﺎی ﻧﻈﺎم ﭘﺮداﺧﺖ ﺟﺎری ﺑﺮ ﭘﻮل ﻓﺮﻣﺎﻧﯽ
ﺑﺎﻧﮏﻫﺎی ﻣﺮﮐﺰی ،ﭘﻮل ﺧﺼﻮﺻﯽ ﺧﻠﻖ ﺷﺪه ﺗﻮﺳﻂ ﺳﯿﺴﺘﻢ ﺑﺎﻧﮑﯽ و ﻓﻨﺎوری و ﭘﺮوﺗﮑﻞ اﻋﺘﻤﺎد ﻣﺘﻤﺮﮐﺰ
ﮐﻪ ﻗﺒﻞ از اواﯾﻞ دﻫﻪ  ۱۹۹۰ﺗﻮﺳﻌﻪ ﯾﺎﻓﺘﻪ ﺑﻮد ﻣﺘﮑﯽ اﺳﺖ .اﯾﻦ در ﺣﺎﻟﯽ اﺳﺖ ﮐﻪ اﯾﻨﺘﺮﻧﺖ و ﻓﻨﺎوریﻫﺎی
دﯾﺠﯿﺘﺎل ﺑﻪﻃﻮر ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪای ﻫﺰﯾﻨﻪﻫﺎی ﺟﻤﻊآوری و ذﺧﯿﺮهﺳﺎزی اﻃﻼﻋﺎت را ﮐﺎﻫﺶ داده و ﻗﺎدر
ﺑﻪ رﻗﺎﺑﺖ ﺑﺎ ﻧﻈﺎم ﭘﺮداﺧﺖ ﺳﻨﺘﯽ در ﺑﺎزارﻫﺎی ﺧﺎص در آﯾﻨﺪه اﺳﺖ .در اﯾﻦ ارﺗﺒﺎط ﭼﮕﻮﻧﮕﯽ ﺗﮑﺎﻣﻞ
ﻓﻨﺎوری اﯾﻨﺘﺮﻧﺖ ﺗﻮﺳﻂ ﻓﻨﺎوری زﻧﺠﯿﺮه ﺑﻠﻮک ﺑﺮای ﺧﻠﻖ ارز رﻣﺰﻫﺎ ﺟﻬﺖ ﭘﺮداﺧﺖ وﺟﻪ ،اﻧﺘﻘﺎل ﭘﻮل و
ﺧﺮﯾﺪ داراﯾﯽﻫﺎ ﻣﻮرد ﺑﺤﺚ ﻗﺮار ﮔﺮﻓﺘﻪ و اﻣﮑﺎن ﺟﺎﯾﮕﺰﯾﻨﯽ ارز رﻣﺰﻫﺎ ﺑﺎ ﭘﻮل ﺑﻪ ﻓﺮم ﮐﻨﻮﻧﯽ ﻣﻮرد ﺗﺤﻠﯿﻞ
ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ ﻧﻮﺳﺎن زﯾﺎد ﻗﯿﻤﺖ ارز رﻣﺰﻫﺎ ،وﯾﮋﮔﯽ ذﺧﯿﺮه ارزش
ﺑﻮدن اﯾﻦ ﻧﻮع از ﭘﻮل را ﺗﻀﻌﯿﻒ ﻣﯽﮐﻨﺪ .اﯾﻦ ﻣﻮﺿﻮع ﺑﻪﻋﻼوه ﻣﺴﺎﺋﻞ ﻣﺮﺗﺒﻂ ﺑﺎ ﭘﻮﻟﺸﻮﯾﯽ و ﻣﺎﻟﯿﺎت ﻣﺎﻧﻊ
از ﻓﺮاﮔﯿﺮ ﺷﺪن اﯾﻦ ﭘﻮلﻫﺎ ﻣﯽﺷﻮد ،ﻫﺮﭼﻨﺪ ﮐﻪ از آﻧﻬﺎ ﻣﯽﺗﻮان ﺑﻪﻋﻨﻮان واﺳﻄﻪ ﻣﺒﺎدﻟﻪ در ﺑﺎزارﻫﺎی ﺧﺎص
اﺳﺘﻔﺎده ﮐﺮد.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ارز رﻣﺰ ،ﭘﻮل ،ﻧﻈﺎم ﭘﺮداﺧﺖ ،ﺑﻼکﭼﯿﻦ ،ﻧﻮﺳﺎن ﺑﺎزدﻫﯽ
ﻃﺒﻘﻪﺑﻨﺪی E42, E51E41 :JEL

* ﻣﻮﺳﺴﻪ ﻋﺎﻟﯽ آﻣﻮزش وﭘﮋوﻫﺶ ﻣﺪﯾﺮﯾﺖ و ﺑﺮﻧﺎﻣﻪ رﯾﺰی ،اﯾﺮان؛ ahmad_jalali@hotmail.com
† ﭘﮋوﻫﺸﮑﺪه ﭘﻮﻟﯽ و ﺑﺎﻧﮑﯽ ،اﯾﺮان؛ hasti.rabee@gmail.com
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ﺑﺮرﺳﯽ ﺗﺎﺛﯿﺮ ارزش ادراکﺷﺪه از ﺧﺪﻣﺎت ﺑﺎﻧﮑﺪاری ﺑﺮ
ﺷﺎﺧﺺﻫﺎی ﮐﻠﯿﺪی رﻓﺘﺎر ﻣﺼﺮفﮐﻨﻨﺪه
آرش ﺧﻠﯿﻠﯽﻧﺼﺮ*
ﺻﺎدق ﻗﺎدری ﮐﻨﮕﺎوری

ﺷﺒﻨﻢ دوﺳﺘﯽ

†

‡

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۲۶ :اﺳﻔﻨﺪ ۱۳۹۴

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

ﻫﺪف اﯾﻦ ﭘﮋوﻫﺶ ﺑﺮرﺳﯽ ﺗﺎﺛﯿﺮ ارزش ادراک ﺷﺪه از ﺧﺪﻣﺎت ﺑﺎﻧﮑﺪاری ﺑﺮ ﺷﺎﺧﺺﻫﺎی ﮐﻠﯿﺪی رﻓﺘﺎر
ﻣﺼﺮف ﮐﻨﻨﺪه ﻣﯽﺑﺎﺷﺪ .ﺟﺎﻣﻌﻪ آﻣﺎری اﯾﻦ ﭘﮋوﻫﺶ ،ﺷﺎﻣﻞ ﻣﺸﺘﺮﯾﺎن ﺑﺎﻧﮏﻫﺎی ﺧﺼﻮﺻﯽ در ﺷﻬﺮ ﺗﻬﺮان
ﻣﯽﺑﺎﺷﺪ .اﺑﺰار ﮔﺮدآوری دادهﻫﺎ در اﯾﻦ ﭘﮋوﻫﺶ ،ﭘﺮﺳﺸﻨﺎﻣﻪ اﺳﺘﺎﻧﺪارد ﺑﻮده اﺳﺖ ﮐﻪ رواﯾﯽ ﺻﻮری آن
ﺗﻮﺳﻂ ﺧﺒﺮﮔﺎن و ﭘﺮﺳﺶﺷﻮﻧﺪﮔﺎن ﻣﻮرد ﺗﺄﯾﯿﺪ ﻗﺮار ﮔﺮﻓﺖ و ﭘﺎﯾﺎﯾﯽ آن ﺑﺎ اﺳﺘﻔﺎده از ﺿﺮﯾﺐ آﻟﻔﺎی ﮐﺮوﻧﺒﺎخ
و ﭘﺎﯾﺎی ﻣﺮﮐﺐ) (CRﻣﺤﺎﺳﺒﻪ و ﺗﺄﯾﯿﺪ ﺷﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ روش ﻧﻤﻮﻧﻪﮔﯿﺮی ﮐﻪ از ﻧﻮع ﻏﯿﺮﺗﺼﺎدﻓﯽ در
دﺳﺘﺮس ﺑﻮد ،ﭘﺮﺳﺸﻨﺎﻣﻪ ﻣﯿﺎن  ۳۰۰ﻧﻔﺮ از ﻣﺸﺘﺮﯾﺎن ﺑﺎﻧﮏﻫﺎ ﺗﻮزﯾﻊ ﺷﺪ .از اﯾﻦ ﺗﻌﺪاد  ۲۳۶ﭘﺮﺳﺸﻨﺎﻣﻪ
ﺟﻤﻊ آوری و از ﻃﺮﯾﻖ روش ﺣﺪاﻗﻞ ﻣﺮﺑﻌﺎت ﺟﺰﺋﯽ ﮐﻪ ﯾﮑﯽ از روشﻫﺎی ﻣﺪﻟﺴﺎزی ﻣﻌﺎدﻻت ﺳﺎﺧﺘﺎری
ﻣﯽﺑﺎﺷﺪ ،ﻣﻮرد ﺗﺠﺰﯾﻪ و ﺗﺤﻠﯿﻞ ﻗﺮار ﮔﺮﻓﺖ .ﺑﺮای اﯾﻦ ﻣﻨﻈﻮر از ﻧﺮماﻓﺰارﻫﺎی  SPSS20و
 SmartPLS2.0اﺳﺘﻔﺎده ﺷﺪ .ﻧﺘﺎﯾﺞ اﯾﻦ ﭘﮋوﻫﺶ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ ارزش ادراک ﺷﺪه از ﺧﺪﻣﺎت
ﺑﺎﻧﮑﺪاری ﺑﺮ رﻓﺘﺎر ﻣﺼﺮف ﮐﻨﻨﺪه و ﺷﺎﺧﺺﻫﺎی ﮐﻠﯿﺪی آن از ﺟﻤﻠﻪ رﺿﺎﯾﺖ ،وﻓﺎداری و ﺗﺒﻠﯿﻐﺎت دﻫﺎن
ﺑﻪ دﻫﺎن ﺗﺎﺛﯿﺮ ﻣﺜﺒﺖ دارد .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﯾﺎﻓﺘﻪﻫﺎی اﯾﻦ ﭘﮋوﻫﺶ ﻣﯽﺗﻮان ﮔﻔﺖ ﮐﻪ ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﻣﻨﺠﺮ
ﺑﻪ درک ﺑﻬﺘﺮی از ﻣﮑﺎﻧﯿﺴﻢﻫﺎی رﻓﺘﺎر ﻣﺼﺮف ﮐﻨﻨﺪه ﻣﯽﮔﺮدد ﮐﻪ ﻣﺒﻨﺎی ﻗﺎﺑﻞ ﻗﺒﻮل ﺑﺮای ﺣﻔﻆ و اﻓﺰاﯾﺶ
وﻓﺎداری ﻣﺸﺘﺮﯾﺎن ﻧﺴﺒﺖ ﺑﻪ ﺑﺎﻧﮏﻫﺎ اﺳﺖ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ارزش ادراکﺷﺪه ،رﺿﺎﯾﺖ ،وﻓﺎداری ،ﺗﺒﻠﯿﻐﺎت دﻫﺎن ﺑﻪ دﻫﺎن ،ﺧﺪﻣﺎت ﺑﺎﻧﮑﺪاری
ﻃﺒﻘﻪﺑﻨﺪی M31 :JEL

* داﻧﺸﮕﺎه ﺻﻨﻌﺘﯽ ﺷﺮﯾﻒ ،اﯾﺮان؛ khalilinasr@sharif.edu
†داﻧﺸﮑﺪه ﻣﺪﯾﺮﯾﺖ ،داﻧﺸﮕﺎه ﺗﻬﺮان ،اﯾﺮان؛ ) sh.doosti@ut.ac.irﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
‡ داﻧﺸﮑﺪه ﻣﺪﯾﺮﯾﺖ ،داﻧﺸﮕﺎه ﺗﻬﺮان ،اﯾﺮان؛ sadegh.ghaderi@ut.ac.ir
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ﺗﺪوﯾﻦ اﻟﮕﻮی اﻋﻤﺎل ﻣﺎﻟﯿﺎت ﺑﺮ ارزشاﻓﺰوده ﺑﺮ ﺧﺪﻣﺎت ﺑﺎﻧﮑﯽ
در ﭼﺎرﭼﻮب اﻟﮕﻮی ﺗﻌﺎدل ﻋﻤﻮﻣﯽ ﭘﻮﯾﺎی ﺗﺼﺎدﻓﯽ ﺑﺮای اﯾﺮان
اﺣﻤﺪ ﻏﻼﻣﯽ*

ﺣﺴﯿﻦ ﻋﺒﺎﺳﯽﻧﮋاد

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۱۵ :ﻣﺮداد ۱۳۹۶

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۹ :آذر ۱۳۹۶

†

در ﺳﯿﺴﺘﻢ ﻣﺎﻟﯿﺎت ﺑﺮ ارزش اﻓﺰوده در اﯾﺮان ،ﺑﺮﺧﯽ از ﮐﺎﻻﻫﺎ و ﺧﺪﻣﺎت از ﺟﻤﻠﻪ ﺧﺪﻣﺎت ﺑﺎﻧﮑﯽ ،ﻣﻌﺎف
از ﭘﺮداﺧﺖ ﻣﺎﻟﯿﺎت ﻣﯽﺑﺎﺷﻨﺪ .ﺑﺮ اﺳﺎس ﻣﺒﺎﻧﯽ ﻧﻈﺮی ،ﺑﺮﺧﻮرد ﻣﻌﺎف ﺑﺎ ﺧﺪﻣﺎت ﺑﺎﻧﮑﯽ ﺑﺎﻋﺚ ﺑﻮﺟﻮد آﻣﺪن
اﺧﺘﻼل در اﻗﺘﺼﺎد ﻣﯽﮔﺮدد .در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﻣﻨﻈﻮر ﻓﻬﻢ اﻫﻤﯿﺖ ﻣﻌﺎﻓﯿﺖ ﻣﺎﻟﯿﺎت ﺑﺮ ارزش اﻓﺰوده در
ﻧﻮﺳﺎﻧﺎت اﻗﺘﺼﺎد ﮐﻼن و ﻧﯿﺰ ﻧﻘﺶ اﺳﺎﺳﯽ واﺳﻄﻪﻫﺎی ﻣﺎﻟﯽ در درک ﺷﻮکﻫﺎی وارد ﺑﺮ اﻗﺘﺼﺎد ،ﺗﻼش
ﺷﺪه اﺳﺖ ﮐﻪ اﺛﺮات وﺿﻊ ﻣﺎﻟﯿﺎت ﺑﺮ ارزش اﻓﺰوده ﺑﺮ ﻓﻌﺎﻟﯿﺖ ﺑﺎﻧﮑﻬﺎ در ﭼﺎرﭼﻮب ﻣﺪل اﺳﺘﺎﻧﺪارد ﺗﻌﺎدل
ﻋﻤﻮﻣﯽ ﭘﻮﯾﺎی ﺗﺼﺎدﻓﯽ ﻣﺪﻟﺴﺎزی ﺷﻮد .اﯾﻦ ﻣﺪل ﺑﺎ اﺳﺘﻔﺎده از آﻣﺎر ﺳﺎﻻﻧﻪ اﻗﺘﺼﺎد اﯾﺮان ﻃﯽ دوره زﻣﺎﻧﯽ
 ۱۳۶۵ﺗﺎ  ،۱۳۹۴واﮐﻨﺶ ﻣﺘﻐﯿﺮﻫﺎی ﮐﻼن اﻗﺘﺼﺎدی ﺑﻪ ﺷﻮکﻫﺎی ﻣﺨﺘﻠﻒ در اﻧﺘﻘﺎل از وﺿﻌﯿﺖ ﻣﻌﺎف
ﺑﻪ ﺳﻮی ﻣﺎﻟﯿﺎتﺑﻨﺪی ﮐﺎﻣﻞ ﺑﺮرﺳﯽ ﮔﺮدد .ﺑﺮای اﺳﺘﺨﺮاج ﻣﻘﺪار ﭘﺎراﻣﺘﺮﻫﺎی ﻣﺪل از روش ﮐﺎﻟﯿﺒﺮاﺳﯿﻮن
و ﺑﯿﺰﯾﻦ اﺳﺘﻔﺎده ﺷﺪه و در ﻧﻬﺎﯾﺖ ﺑﺎ اﺳﺘﻔﺎده از آزﻣﻮن ﺑﺮوﮐﺰ و ﮔﻠﻤﻦ و ﺗﻮاﺑﻊ ﻋﮑﺲ اﻟﻌﻤﻞ درﺳﺘﯽ و
ﺻﺤﺖ ﺑﺮازش ﻣﺪل ارزﯾﺎﺑﯽ ﮔﺮدﯾﺪه اﺳﺖ .ﺳﭙﺲ ﺑﺎ در ﻧﻈﺮ ﮔﺮﻓﺘﻦ ﻓﺮوض ﻣﻨﻄﻘﯽ ﺑﺮای ﺑﺮﺧﯽ از ﭘﺎراﻣﺘﺮﻫﺎ
ﺑﻪ ﻋﻨﻮان ﯾﮏ ﺗﻤﺮﯾﻦ ﺳﯿﺎﺳﺘﯽ ﻣﺪل ﺷﺒﯿﻪ ﺳﺎزی ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺷﺒﯿﻪ ﺳﺎزی ﺗﻤﺮﯾﻦ ﺳﯿﺎﺳﺖﮔﺬاری
ﻧﺸﺎن ﻣﯽدﻫﻨﺪ ﮐﻪ ﺑﺎ اﻧﺘﻘﺎل از وﺿﻌﯿﺖ ﻣﻌﺎف ﺑﻪ ﺳﻤﺖ ﻣﺎﻟﯿﺎت ﺑﻨﺪی ﮐﺎﻣﻞ ﺧﺪﻣﺎت ﺑﺎﻧﮑﯽ ،ﻫﺰﯾﻨﻪ ﺑﺎﻧﮏ
ﮐﺎﻫﺶ ﯾﺎﻓﺘﻪ و ﺑﺎ در اﺧﺘﯿﺎر داﺷﺘﻦ ﻣﻨﺎﺑﻊ آزاد ﺑﯿﺸﺘﺮ ،ﻣﯿﺰان ﺗﺴﻬﯿﻼت اﻓﺰاﯾﺶ ﻣﯽﯾﺎﺑﺪ و ﺷﺮاﯾﻂ ﺑﺮای
اﻓﺰاﯾﺶ ﺳﺮﻣﺎﯾﻪ ﮔﺬاری و اﻓﺰاﯾﺶ ﺗﻮﻟﯿﺪ ﻓﺮاﻫﻢ ﻣﯽﮔﺮدد.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :اﻟﮕﻮی ﺗﻌﺎدل ﻋﻤﻮﻣﯽ ﭘﻮﯾﺎی ﺗﺼﺎدﻓﯽ ،ﻧﻮﺳﺎﻧﺎت اﻗﺘﺼﺎد ﮐﻼن ،ﻣﻌﺎﻓﯿﺖ ﻣﺎﻟﯿﺎﺗﯽ،
ﻣﺎﻟﯿﺎت ﺑﺮ ارزشاﻓﺰوده
ﻃﺒﻘﻪﺑﻨﺪی H20, H25, H30, E52, E58 :JEL

* داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﺗﻬﺮان ،اﯾﺮان؛ ) ahmad.gholami39@gmail.comﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
†داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﺗﻬﺮان ،اﯾﺮان؛ habasi@ut.ac.ir
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زﯾﺮﺑﺨﺶﻫﺎی ﮐﺸﺎورزی در ﺑﺮاﺑﺮ ﺷﻮکﻫﺎی ﺑﻬﺮهوری ﭼﮕﻮﻧﻪ
ﭘﺎﺳﺦ ﻣﯽدﻫﻨﺪ؟ ﺷﻮاﻫﺪی از اﻟﮕﻮی ﺗﻌﺎدل ﻋﻤﻮﻣﯽ ﭘﻮﯾﺎی
ﺗﺼﺎدﻓﯽ در اﯾﺮان
ﻣﻬﺪی ﺧﺴﺮوی*
‡
اﻋﻈﻢ اﺣﻤﺪﯾﺎن

ﺣﺴﯿﻦ ﻣﻬﺮاﺑﯽ ﺑﺸﺮآﺑﺎدی
§
ﺳﯿﺪ ﻋﺒﺪاﻟﻤﺠﯿﺪ ﺟﻼﺋﯽ

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۲۲ :ﻣﺮداد ۱۳۹۶

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۹ :آذر ۱۳۹۶

†

اﻃﻼع از اﺛﺮات و ﭘﻮﯾﺎﯾﯽﻫﺎی ﺷﻮکﻫﺎی ﺑﻬﺮهوری ﺑﻪ ﻣﻨﻈﻮر ﺷﻨﺎﺳﺎﯾﯽ و ﺗﻌﯿﯿﻦ ﻣﻨﺎﺑﻊ رﺷﺪ اﻗﺘﺼﺎدی
ﺿﺮوری ﺑﻪ ﻧﻈﺮ ﻣﯽرﺳﺪ .ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ از ﻃﺮﯾﻖ اﻟﮕﻮی ﺗﻌﺎدل ﻋﻤﻮﻣﯽ ﭘﻮﯾﺎی ﺗﺼﺎدﻓﯽ و ﺗﻔﮑﯿﮏ ﺑﺨﺶ
ﮐﺸﺎورزی اﯾﺮان ﺑﻪ زﯾﺮﺑﺨﺶﻫﺎی زراﻋﺖ و ﺑﺎﻏﺒﺎﻧﯽ ،دام و ﻃﯿﻮر ،ﺟﻨﮕﻞ و ﻣﺮﺗﻊ و ﺷﯿﻼت و آﺑﺰﯾﺎن،
واﮐﻨﺶ ﻫﺮ زﯾﺮ ﺑﺨﺶ را در ﺑﺮاﺑﺮ ﺷﻮکﻫﺎی ﻣﺜﺒﺖ ﺑﻬﺮهوری ﺑﺮ اﺳﺎس دادهﻫﺎی ﺳﺮی زﻣﺎﻧﯽ  ۱۳۷۰ﺗﺎ
 ۱۳۹۵ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﻣﯽدﻫﺪ .ﻧﺘﺎﯾﺞ ﺑﺮآورد ﺑﯿﺰﯾﻨﯽ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ ﺷﻮکﻫﺎی ﻣﺜﺒﺖ ﺑﻬﺮهوری ﺗﻮﻟﯿﺪ،
ﻣﺼﺮف ،اﺷﺘﻐﺎل ،ﻣﻮﺟﻮدی ﺳﺮﻣﺎﯾﻪ و دﺳﺘﻤﺰد ﺣﻘﯿﻘﯽ ﻫﺮ زﯾﺮ ﺑﺨﺶ را اﻓﺰاﯾﺶ و در ﻣﻘﺎﺑﻞ ﮐﺎﻫﺶ
ﻫﺰﯾﻨﻪﻫﺎی ﻧﻬﺎﯾﯽ ﺗﻮﻟﯿﺪ و ﺷﺎﺧﺺﻫﺎی ﻗﯿﻤﺖ را ﺑﻪ دﻧﺒﺎل دارﻧﺪ .ﻣﻘﺎﯾﺴﻪ ﻧﺘﺎﯾﺞ زﯾﺮ ﺑﺨﺶﻫﺎ ﻧﺸﺎن ﻣﯽدﻫﺪ
ﮐﻪ ﺑﻄﻮر ﮐﻠﯽ در ﭘﯽ ﺷﻮک ﺑﻬﺮهوری زﯾﺮ ﺑﺨﺶﻫﺎی زراﻋﺖ و ﺑﺎﻏﺒﺎﻧﯽ و دام و ﻃﯿﻮر ﺑﯿﺸﺘﺮﯾﻦ و زﯾﺮﺑﺨﺶ
ﺟﻨﮕﻞ و ﻣﺮﺗﻊ ﮐﻤﺘﺮﯾﻦ ﻋﮑﺲاﻟﻌﻤﻞ را از ﺧﻮد ﻧﺸﺎن ﻣﯽدﻫﻨﺪ .ﻫﻤﭽﻨﯿﻦ در ﻣﯿﺎن ﻣﺘﻐﯿﺮﻫﺎی ﻣﻮرد
ﻣﻄﺎﻟﻌﻪ ﺗﻮﻟﯿﺪ ﺑﯿﺶ از ﺳﺎﯾﺮ ﻣﺘﻐﯿﺮﻫﺎ ﺑﻪ ﺷﻮک ﺑﻬﺮهوری واﮐﻨﺶ ﻧﺸﺎن ﻣﯽدﻫﺪ .ﺑﺮ اﺳﺎس ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ
از ﺗﺠﺰﯾﻪ وارﯾﺎﻧﺲ ﻧﻮﺳﺎﻧﺎت ﺑﺨﺶ ﮐﺸﺎورزی ﻋﻤﺪﺗﺎً از ﻃﺮﯾﻖ ﺷﻮکﻫﺎی ﺑﻬﺮهوری ،ﭘﻮﻟﯽ ،ﺗﺮﺟﯿﺤﺎت و
ﻣﺨﺎرج دوﻟﺖ ﻗﺎﺑﻞ ﺗﻮﺿﯿﺢ اﺳﺖ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :زﯾﺮ ﺑﺨﺶﻫﺎی ﮐﺸﺎورزی ،ﺗﺨﻤﯿﻦ ﺑﯿﺰﯾﻦ ،ﻣﺪل  ،DSGEﺷﻮکﻫﺎی ﺑﻬﺮهوری
ﻃﺒﻘﻪﺑﻨﺪی C69, N5 :JEL

* داﻧﺸﮑﺪه اﻗﺘﺼﺎد ﮐﺸﺎورزی ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ،اﯾﺮان؛ ) mahdykhosravy@gmail.comﻧﻮﯾﺴﻨﺪه
ﻣﺴﺌﻮل(
† داﻧﺸﮑﺪه اﻗﺘﺼﺎد ﮐﺸﺎورزی ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ،اﯾﺮان؛ hmehrabi@uk.ac.ir
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§ داﻧﺸﮑﺪه اﻗﺘﺼﺎد و ﻣﺪﯾﺮﯾﺖ ،داﻧﺸﮕﺎه ﺷﻬﯿﺪ ﺑﺎﻫﻨﺮ ،اﯾﺮان؛ jalaee@uk.ac.ir
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ﺗﺤﻠﯿﻞ ﻣﺎﻫﯿﺖ و ﺟﺎﯾﮕﺎه ﺣﻘﻮﻗﯽ ﺑﺎﻧﮏ ﺗﻌﺎوﻧﯽ ﺳﻬﺎﻣﯽ ﻋﺎم
ﻣﺼﻄﻔﯽ اﻟﺴﺎن *
‡
رﺣﯿﻢ ﻗﻨﺒﺮی

ﺳﯿﺪﻣﺤﻤﺪ ﻃﺒﺎﻃﺒﺎﺋﻰﻧﮋاد
§
ﻣﺠﯿﺪرﺿﺎ ﻋﺮباﺣﻤﺪی

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۲ :ﻓﺮوردﯾﻦ ۱۳۹۶

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

†

ﺷﺮﮐﺖ ﺗﻌﺎوﻧﯽ ﺳﻬﺎﻣﯽ ﻋﺎم ﺗﺄﺳﯿﺴﯽ ﻧﻮﭘﺪﯾﺪ در ﻧﻈﺎم ﺣﻘﻮﻗﯽ ﮐﺸﻮرﻣﺎن ﻣﯽﺑﺎﺷﺪ ﮐﻪ ﺑﻪ ﻣﻮﺟﺐ ﻗﺎﻧﻮن
اﺟﺮای ﺳﯿﺎﺳﺖﻫﺎی اﺻﻞ  ۴۴ﻗﺎﻧﻮن اﺳﺎﺳﯽ ﺑﻪ وﺟﻮد آﻣﺪه اﺳﺖ .در اﯾﻦ ﻣﯿﺎن ،ﺣﺪاﻗﻞ ﺑﻪ ﻟﺤﺎظ ﻧﻈﺮی
اﯾﻦ اﻣﮑﺎن وﺟﻮد دارد ﮐﻪ ﺑﺎﻧﮏﻫﺎ و ﻣﺆﺳﺴﺎت ﻣﺎﻟﯽ و اﻋﺘﺒﺎری ﻧﯿﺰ در اﯾﻦ ﻗﺎﻟﺐ ﺗﺸﮑﯿﻞ ﮔﺮدﯾﺪه ﯾﺎ
ﺑﺎﻧﮏﻫﺎی ﻣﻮﺟﻮد ﻗﺎﻟﺐ ﺧﻮد را ﺑﻪ ﺷﺮﮐﺖ ﺗﻌﺎوﻧﯽ ﺳﻬﺎﻣﯽ ﻋﺎم ﺗﻐﯿﯿﺮ دﻫﻨﺪ .اﯾﻨﮑﻪ در ﻋﻤﻞ آﯾﺎ واﻗﻌﺎً ﻣﯽﺗﻮان
ﺑﺎﻧﮏﻫﺎ را ﺑﻪ ﺻﻮرت »ﺗﻌﺎوﻧﯽ« ﺗﺸﮑﯿﻞ داد و اﯾﻨﮑﻪ ﺗﺸﮑﯿﻞ ﺑﺎﻧﮏ در اﯾﻦ ﻗﺎﻟﺐ ﭼﻪ ﻣﻠﺰوﻣﺎت و در ﻋﯿﻦ
ﺣﺎل ﭼﻪ ﻣﺤﺪودﯾﺖﻫﺎ و ﭼﺎﻟﺶﻫﺎﯾﯽ دارد .ﻧﺘﺎﯾﺞ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ ﺗﺸﮑﯿﻞ ﺑﺎﻧﮏ در اﯾﻦ ﭼﻬﺎرﭼﻮب
اﻣﮑﺎنﭘﺬﯾﺮ ﻧﯿﺴﺖ ﻣﮕﺮ ﻣﻘﺮرات ﻣﺮﺑﻮط ﺑﻪ ﺗﻌﺎوﻧﯽﻫﺎ ﻧﻘﺾ ﺷﻮد و ﯾﺎ اﻗﺪاﻣﺎﺗﯽ ﮐﻪ ﺧﺎرج از ﺻﻼﺣﯿﺖ ﻗﻀﺎﯾﯽ
ﺷﺮﮐﺖﻫﺎی ﺗﻌﺎوﻧﯽ اﺳﺖ ،ﺻﻮرت ﮔﯿﺮد .ﻫﻤﭽﻨﯿﻦ ،اﯾﻦ ﻧﮑﺘﻪ ﺑﺎﯾﺪ ﻣﺪﻧﻈﺮ ﻗﺮار ﮔﯿﺮد ﮐﻪ ﺑﺎﻧﮏﻫﺎی ﺗﻌﺎوﻧﯽ
ﺑﻪﻋﻨﻮان ﺑﺎﻧﮏﻫﺎی ﻏﯿﺮدوﻟﺘﯽ ﺷﻨﺎﺧﺘﻪ ﻣﯽﺷﻮﻧﺪ و ﺑﻨﺎﺑﺮاﯾﻦ ﺑﺎﯾﺪ ﺗﺎﺑﻊ ﻗﻮاﻧﯿﻦ و ﻣﻘﺮرات ﻣﺮﺑﻮط ﺑﻪ
ﺑﺎﻧﮏﻫﺎی ﻏﯿﺮدوﻟﺘﯽ ﺑﺎﺷﻨﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ﺗﻌﺎوﻧﯽ ،ﺑﺎﻧﮏ ﻗﺮضاﻟﺤﺴﻨﻪ ،وزارت ﺗﻌﺎون ،ﺑﺎﻧﮏ ﻣﺮﮐﺰی ،اﺻﻞ  ، ۴۴ﺳﻬﺎﻣﯽ ﻋﺎم.
ﻃﺒﻘﻪﺑﻨﺪی K19 ،K22 ، K41 :JEL
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