THE ALTERNATIVE  APPROACH TO MODELING OF DOLLARIZATION IN THE REPUBLIC OF ARMENIA FROM THE VIEWPOINT OF CURRENCY SUBSTITUTION

The currency substitution aspect  of dollarization in the Republic of Armenia  is  investigated. The direction and substance of relations between currency substitution in the Republic of Armenia  and influencing factors are analyzed.  An econometric model reflecting mutual relationship between currency substitution and its  determining factors has been created. The latter overpasses the borders of  classic approaches  for the estimation and modeling of dollarization  and is based on the “Money-in-Utility-Function” approach. 

Keywords: currency substitution,  the elasticity of currency substitution,  dollarization,  model of “money in utility”, generalized model of moments (GMM).

The theoretical approach to “currency substitution”  modeling.  Modern econometric models of currency substitution  represent  the dynamic optimization problem  of  representative consumer demand for currency.  Such models are not estimated directly through the assessment  of money demand function, but through the first-order optimization  condition [1], [2].  The analysis is based on “money-in-utility-function-MIUF” dynamic  model,  that is observed within the framework of stochastic multi-period model of substitution. The parameters of the model  are estimated  by the generalized method of moments-GMM. The main characteristic of the abovementioned model is the aspect of multiperiodness and the possibility of substitution between  consumption level and monetary service of currency, as it  allows to analyze  the effect of whole  monetary policy.

In case of the Republic of Armenia, the model is mainly applicable for estimating the elasticity of substitution between national currency and foreign  currency.  Based on the first-order condition of “money-in-utility-function”, the currency demand function is estimated. The parameters of household preferences are evaluated by the generalized method of moments-GMM. The model is made with for using ratchet variables which give an opportunity to analyze the hysteresis phenomenon and to confirm the existence of ratchet effect of  dollarization in the Republic of Armenia.  The latter suggests the asymmetric reaction of money demand for explaining the variables; in particular, the elasticity of money demand is higher during the inflation growth rather than inflation decrease.
The model. Let’s consider a dynamic model where a representative consumer receives  utility from Ct consumption  and St monetary service  at every point in time. The latter represents a sum of  services in  mt - national currency  and mt F - foreign currency services: St=S( mt,,mt F):
It is supposed that the representative consumer is maximizing the expected discounted utility through the following  objective  function:
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where β<1 is the discount representing the intertemporal preferences of the household. In case of  the abovementioned objective function at  period t, the budget constraint of consumer will take the form of .
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Where bt is the  assets  denominated in national and in foreign currency that provide  Rt   nominal income within period  t   and t+1, πt, εt  and  nt are respectively the inflation rate, depreciation rate of nation currency and population growth rate at t-1 and t, 
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is the  real  per capita income in national currency not related  to the monetary assets, 
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is the real per capita income in foreign currency not related to  the monetary assets. 
In case of abovementioned optimization function and budget constraint, revising the first-order condition,  the following outlook for the Euler equation will be achieved:
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 EMBED Equation.3  [image: image7.wmf](
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where  ux’    is the marginal utility of x at moment t.  
The following  utility function will be used in the model for empiric analysis,
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where 
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 reflects the transaction demand for money in a broad sense, parameter α (α>0) describes attitude to risk. At the same time 1/α  [image: image13.png]
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 shows the multi-period elasticity of substitution. Parameter ρ [image: image15.png]
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  included in the function of monetary services is more than  -1 . [image: image17.png]Y +p)



 QUOTE  

1/(1+ρ)  is the elasticity of substitution between the national currency and foreign currency. Thus it is the coefficient of currency substitution degree.
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 describes the relative effectiveness of foreign currency in reproducing monetary services. It should indicated that the static model of currency substitution is the private case of this model in β=0  and  γ=1 conditions.  

The model under consideration gives an opportunity to reduce the difference between the potential substitution of currency, which reflects elasticity of substitution equaling to [image: image20.png]Y +p)



 QUOTE  
1/(1+ρ)  
 and  the use of factual currency for producing  monetary services i. e. dollarization, which is described by  λ coefficient. 
The methodology of description and estimation of the data. Let's write  Euler equation (1)-(3)  for the preference given utility function (4)
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For saving the econometric identification of the parameter [image: image37.png]
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 under condition  λ=0 or γ=0 , let’s transform (6)  and  (7) conditions by dividing one to another. Dividing (6) to (7) yields
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 We can rewrite the latter  as: 
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Define the perturbation and the lag movement of the model as:
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Let's assess the vector of Q=(β, α, γ, λ, ρ) parameters by the generalized method of moments. The real vector of parameters must satisfy the condition of ortogonality between the perturbation dt+1=(d1t+1, d2t+1, d3t+1)  and  It  [image: image61.png]
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 instruments.  In estimation  of the model two sets of instrumental variables  are used.
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.

    Based on the monthly data collected  for the 1996- 2010yy. period the model estimation has been executed.
Traditionally, the difficulties occur during the  foreign currency substitution analysis because of the absence of data on the foreign currency amount in the  circulation. In some researches this problem is solved by the using foreign currency deposit index data as a statistical framework.  However, such an  approach may cause the replacement of the  analyzed problem: the currency substitution problem, in substance, becomes the analysis of assets substitution. In case of Armenia, the data on the amount of foreign currency in money circulation are also missing. However,  based on the official  published data of pure foreign currency purchases by the Central Bank of  the Republic of Armenia and the point estimation of foreign currency in circulation we have a rough expert evaluation of dynamics of  foreign currency in circulation. 
Results of the model  estimation. The results of model parameter assessments are given in Table1. Since in each case the number of orthogonality conditions exceeds the number of estimated parameters, there is a restriction of over determinacy. Implementation of these restrictions is tested by using the Jt statistics  that is shown in Table below. Jt statistics is the minimized objective function value multiplied by the number of observations.  Under the null hypothesis about the conditions over determinacy conditions implementation, Jt statistics  asymptotically represents the χ2  distribution with degree of freedom equal to the number of over determinacy restrictions minus the number of estimated parameters.
In estimating the model  a set of instrumental parameters are used. Some of the variables included in the Euler's  equation is not stationary. So the equations are converted so that  they do not include the variables themselves but their growth rates, which show no significant trend.

    Table 1

Results of the model  estimation

	Parameter
	Coefficient
	St. Error

	
	01/94-04/99
	05/99-12/07
	01/08-09.10
	01/94-04/99
	05/99-12/07
	01/08-09.10

	α
	0.216
	0.072
	0.294
	0.236
	0.032
	0.013

	β
	0.987
	1.982
	0.990
	0.005
	0.002
	0.004

	λ
	0.415***
	0.566***
	0.296***
	0.042
	0.074
	0.099

	γ
	0.051**
	0.057**
	0.049**
	0.012
	0.042
	0.038

	ρ
	-1.091**
	-1.464**
	-1.618**
	0.466
	0.767
	0.329

	1/(1+ρ)
	10.980
	2.152
	1.617
	-
	-
	-

	1/ α
	4.629
	13.888
	3.401
	-
	-
	-
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	12.293
	6.949
	14.302
	0.504
	0.542
	0.074


Sample: 01/1997-09/2010, estimation method GMM, *-significance at 10%, **- significance at 1%. ***- significance at 1%.

The estimation of the proportion of cash service (γ) included in the utility function varies from 0.345 to 0.421 and is significant.  The estimation mainly depends on the choice of used interest rate. It is equal to 0.07 when using the interest rate on deposits in AMD, 0.05 when using the interest rate on deposits in foreign currency.
Evaluating the effectiveness of foreign currency in providing  the monetary services is sufficiently high compared with its standard error for all the systems and depending mainly on the time period.                  

Assessment of  λ  parametre in pre-crisis period varies from 0,415 to 0,566,  particularly,  in average  before the  global financial economic  crisis the national and foreign currency demonstrates the same effectiveness in providing monetary services. Evaluation of λ parameter  in pre-crisis and post-crisis periods  are approximately  0.296, which means that foreign currency  became more inefficient in providing monetary  services compared with the national currency.  The result we have are against the intuition, as it is more probable in case of high inflation rate  to expect the reduction of foreign currency effectivity. The existing paradox can be explained by  the  following statement: the Global financial-economic crisis  brought the decrease of representative consumer income, particularly because of the decrease of private transferts  which led  to the increase of foreign currency purchase explained by the growth of savings because of the crisis. 
In model ρ parameter, which describes the currency substitution-ability the corresponding elasticity of substitution  varies within  -1.091 to -1.618 taking the values from 1.611 to 10.980, particularly the majority of monthly elasticity of substitution indices varies from 2 to 5.5 interval, from which we can conclude that  in the analyzed period of time the foreign currency, in particular, US dollar is an excellent substitution to Armenian dram in terms  of providing monetary services. 
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