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ABSTRACT
Usually, it is difficult for developing countries to choose a currency regulation policy because of institutional inadequacy,
including a significant level of concentration in commodity markets, and a high degree of dependence of the national
market and financial system on exogenous factors and a huge external debt.
This article is dedicated to the analysis and evaluation of key factors affecting the formation of the Armenian national
currency (dram) exchange rate, as well as to the choice of the currency regulation policy in Armenia. The authors
carried out a statistical and econometric analysis of the factors of the foreign exchange rate formation, taking into
account the specifics of the transition economy as a whole, as well as the features of the Armenian economy, in
particular.
The authors have identified the exogenous and endogenous factors of the foreign exchange rate formation of the dram,
depending on the inflow and outflow of foreign currency. Further, the authors specified the influence of dominant factors
on the choice of the currency regulation policy in the country.
The authors carried out an econometric analysis of the factors identified at the first stage of the study using the VAR
model. The results obtained from this model proved the hypothesis of the non-market nature of the dram’s exchange
rate formation. The authors concluded that the dram’s exchange rate formation has non-market nature because of
significant intervention on the currency market by the “monetary authorities”.
The key conclusion of this study is the thesis about the need to change the approaches to currency regulation in Armenia
in favour of the transition to a free-floating exchange rate policy in order to stimulate sustainable rates of economic
growth in the long term.
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AHHOTAUUSA

BbI6op NOAUTMKM BaNOTHOTO PEryNnMpoBaHus B Pa3BMUBAOLLMXCS CTPAHAX, KaK NMPaBUIIO, OCIOXHAETCS MHCTUTYLIMOHANbHOWM
HeCOCTOSTENbHOCTbI0 3KOHOMUKM, B TOM YMC/Ie 3HAYMTENBHOM KOHLLEHTpaLMei Ha TOBapHbIX PbIHKAaX M BbICOKOM CTENEHbHO
3aBMCMMOCTU HALMOHANbHOMO PbIHKA M GUHAHCOBOM CUCTEMBI OT 3K30reHHbIX (PAKTOPOB M 3HAYUTENBHOIO BHELIHEro Ha-
LMOHANbHOro Jonra.

[aHHas cTaTbsl MOCBALLEHA aHaNM3y M OLEHKe KloyeBbiX GaKTOpOB, BO3AENCTBYHOWMX Ha hOpMMpOBaHME O0OMEHHOro
Kypca apMSHCKOWM HaLMOHaNbHOM BantoThl (Apama), a TakxKe Ha BbIBOp MOMMUTMKM BANKOTHOTO peryninMpoBaHus B ApMeHUN.
ABTOpaMuM NpoBeAEH CTAaTUCTUYECKMI M SKOHOMETPUYECKMI aHann3 (akTopoB GOPMUPOBAHMS BaNOTHOMO Kypca C y4eTOM
cneunmduKM TpaH3UTHOM IKOHOMMKM B LIENIOM, @ TakXKe 0CO6eHHOCTEN SKOHOMMUKM ApMEHMM B YaCTHOCTM.

BbisiBneHbl 3k30reHHble 1 3HAOreHHble GakTopbl GOPMUPOBAHUS 0OMEHHOro Kypca Apama B 3aBUCMMOCTM OT MPUTOKA
M OTTOKA MHOCTPaHHOM BantoTbl. OLleHEHO BO3AENCTBME AOMUHMPYIOWMX HAKTOPOB Ha BbIGOP MOAUTUKM BaNOTHOTO pery-
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NMPOBaHUS B CTpaHe. B pe3ynbraTe nccnenoBaHus aBTopbl MPUXOAST K BbIBOAY O HEPbIHOYHOM XapakTepe GopMUpPOBaHMS
0OMEHHOrO0 Kypca AipamMa M 3HAYMTENIbHOM BMSHUM HA BaNOTHbIM PbIHOK «AEHEXHbIX BnacTeiny.

MpoBeneH TakXKe IKOHOMETPUYECKMI aHANIU3 BblAENEHHbIX HA MEPBOM 3Tane UccnefoBaHns GakTopoB C UCMO/Ib30BAHUEM
VAR mopenw. [MocTpoeHHas Mofenb [0Ka3blBAET rMnoTesy O HEPbIHOYHOM XapakTepe GOpPMMPOBaHUS OBGMEHHOro Kypca
npama.

KntoyeBbiM BbIBOLOM MCCNENOBAHUS ABNSETCS TE3UC O HEOOXOAMMOCTM CMEHbI NOAXOA0B K BASIOTHOMY PEryanpoBaHuio
B8 ApMeHMM B NO/b3y Nepexoaa K NofnTike cB0OOLHO NNaBAOLLLEro BaNKOTHOMO Kypca C LEeNblo CTUMYIMPOBAHNUS YCTOMYM-
BblX TEMMNOB 3KOHOMMYECKOr0 POCTa B AONTOCPOYHOM NepcnexkTuse.

Knroyeswle cnosa: BantoTHas NOAUTMKA; OOMEHHbIN KypC; SKOHOMUYECKUIA poCT; Moaenn hopMmupoBaHmMs 0OMEHHOTO Kypca;
ApmeHus

Ans yumuposarus: Sandoyan E.M., Voskanyan M.A., Galstyan A.G. Assessment of Key Factors of the Foreign Exchange Rate Formation in Armenia.
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INTRODUCTION

Despite significant changes in the size and structure of
the inflow and outflow of foreign currency in Armenia,
implementation of the currency policy, especially from

2014 to the present, aimed at keeping the national cur-
rency exchange rate stable has led to a significant loss

of the export potential of the economy. For example,
due to “achievement” of the most stable exchange

rate of the Armenian dram in comparison with the

national currencies in the EAEU countries, given the

significant devaluation of the latter (especially the

Russian and the Belarusian rubles), Armenia’s domestic

goods and services lost their competitive advantages

in the common Eurasian market. Armenia’s accession

to the Customs Union was associated with high hopes

for expanding exports from Armenia through simpli-
fication of customs procedures and harmonization of
the member countries’ legislation in order to develop

interstate trade relations. Meanwhile, an adequate cur-
rency policy based on the implementation of a floating

exchange rate policy could provide significant growth

in exports to the Russian Federation. Moreover, given

the embargo policy implemented by the West towards

the Russian Federation, it could open new niches for
Armenian products in the Russian market. Overall,
this would neutralize the negative (both social and

financial) repercussions of devaluation.

It also should be noticed that due to inefficient
monetary policy and currency regulation the Central
Bank of Armenia failed to build the confidence of the
population and financial market participants in the
national currency, which is proved by the high degree
of dollarization of household savings and money sup-
ply as a whole.

Finally, restraining money supply by monetary
policy mechanisms and maintaining a stable exchange
rate of the national currency by using unprecedentedly
high rates of reserve requirement on foreign currency
liabilities caused a slowdown in economic growth over
the past 9 years, which intensified the negative conse-
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quences of the global and regional crises of 2008—-2009
and 2014-2015 for Armenia. Apparently, Armenia needs
to revise its currency policy, and in order to develop an
adequate approach, first of all, it is necessary to assess
the key factors that affect the exchange rate.

KEY FACTORS AFFECTING
THE FOREIGN EXCHANGE
RATE IN ARMENIA

There are many factors that influence the exchange rate
of the national currency. In addition, each country has
its own potential and specifics of economic develop-
ment in a certain period of time. Being a country with
a small open economy, Armenia is highly dependent
on external factors, in terms of the currency market
as well. Given Armenia’s quite weak export potential,
which is usually one of the main channels for the inflow
of foreign currency into the country, other channels
of foreign exchange inflows can be identified: foreign
direct investment, both international money transfers
and remittances.

As it is known, exchange rate formation depends
on the structure of the money supply that varies by
the outflow and inflow of foreign currency, as well as
the operations of a central bank in the open market,
including currency interventions. The currency struc-
ture of monetary aggregates is also influenced by the
mechanisms of banking regulation, especially reserve
requirement for bank obligations and the currency
position rationing.

A specific feature of the Armenian economy is the
role of remittances, the annual volume of which aver-
ages about 20% of GDP. Being an entirely exogenous
factor, the inflow of remittances mainly depends on
the economic situation in donor countries and, accord-
ingly, the volume of the inflow significantly decreases
during crises in the countries. The latter influences the
currency structure of monetary aggregates in Armenia,
thus the national currency. In addition, remittances
constitute a large share in income and play an impor-
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Fig. 1. Inflow and outflow of remittances in Armenia, by a quarter in mln USD
Source: Database of the Central Bank of RA. URL: http://www.cba.am/ (accessed 27.09.2018).
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Source: Database of the Central Bank of RA. URL: http://www.cba.am/ (accessed 27.09.2018).

tant role in the formation of the aggregate demand of
the population.

Fig. 1 shows that before the crisis of 2008 the volume
of remittances to Armenia had been steadily growing,
which, due to the increase in the disposable income
of the population, along with positive effects causes
inflationary pressure on the consumer market and
creates traditional risks of “Dutch disease” for Ar-
menia. In fact, at the beginning of 2009, the negative
consequences came quickly. The inflow of remittances
to the country drastically decreased, first of all, due to
the economic crisis in donor countries.

The worldwide decrease in disposable income led
to a reduction of remittances to the economy of Ar-
menia. In its turn, this caused a reduction in the sup-
ply of foreign currency in the country, which affected
the exchange rate of the national currency. Indeed, in
2009 remittances amounted to 1,124 million US dol-

lars! against 1,635 million US dollars in 2008. Such a
reduction in the inflow of foreign currency led to in-
stability in the money market and triggered additional
inflationary pressures, which was also accompanied
by negative inflation expectations from the private
sector. Another period of reduction in remittances
was observed in 2014, caused, first of all, by the crisis
in Russia that has a dominant share in the inflow of
remittances to Armenia. However, the dynamics of
remittances is not always consistently reflected in the
volatility of the exchange rate of the Armenian dram,
which also indicates the artificial nature of exchange
rate formation in Armenia. Yet, a significant reduction
or growth in the inflow and outflow of remittances,

! Source: The data of the official website of the National
Statistical Service of the Republic of Armenia is used. URL:
www.armstat.am (accessed 27.09.2018).
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Fig. 3. Investment inflow and outflow, balance (capital flight)
Source: Database of the Central Bank of RA. URL: http://www.cba.am/ (accessed 10.09.2018).

taking into account their large share in the national
economy, cannot but affect the economic growth, even
if this influence is indirect, i.e. through disposable
income and savings. Thus, this is also one of the most
important channels of influence on the exchange rate
of the Armenian dram.

The balance of payments has a direct impact on the
volatility and value of the exchange rate of the national
currency. A positive balance of payments leads to stabi-
lization of the exchange rate, and, vice versa, a negative
balance leads, among other things, to destabilization in the
foreign exchange market. Firstly, this concerns the trade
balance, since exports are considered to be the most effec-
tive way of attracting foreign exchange into an economy,
especially in terms of long-term economic development.

Throughout the period of independence, the econ-
omy of Armenia has been highly import-dependent
and is characterized by a significant negative balance
of trade (fig. 2). It is remarkable that the trade balance
reached a negative peak in the pre-crisis year — the
year of 2008 when the highest GDP was recorded in
Armenia (and it is still considered to be the highest in
the history of the Republic of Armenia). At the same
time, 2008 accounts also for the highest volume of net
inflow of remittances and foreign direct investments
for 2008-2018. Thus, the increase in disposable income
of the population due to the growth in the inflow of
remittances correlates with the growth in the volume
of imports and, vice versa, the reduction in their net
inflows almost directly affects the decrease in imports
(as happened, for example, in 2009, 2015 and 2016).
Without going into detail on the foreign trade specifics
of the Armenian economy, one should pay attention
to the strict dependence of the trade balance on the
volumes of the net inflow of remittances.
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It is worth mentioning that Armenia’s balance
of payments largely depends on fluctuations in the
economy of Russia, and not only in terms of remit-
tances. Russia also accounts for large shares in for-
eign direct investment in Armenia and exports from
Armenia. Therefore, changes in the currency market
of Russia in the years of crisis, in particular, devalu-
ation of the Russian ruble, had an impact on the
competitiveness of Armenian products exported
to Russia and Russian products in Armenia. In ad-
dition to the devaluation of the Russian national
currency, the competitiveness of Armenian goods
in the Russian market also declined due to a reduc-
tion in domestic consumer demand. Many Armenian
commodity producers suspended their exports to
Russia in 2015-2016, others significantly reduced
it in order not to lose their niche in the commodity
market in Russia.

Thus, when the Central Bank of Russia carries out
a free-floating exchange rate policy, while the Central
Bank of Armenia continues to maintain a stable ex-
change rate, despite the high volatility of the net inflow
of foreign currency, the macroeconomic environment
restrains the economic growth. In such conditions, Ar-
menia’s export potential has significantly dropped, as
the main directions of Armenian exports are Eurasian
countries, primarily the Russian Federation.

In the same crisis periods and for the same reasons,
direct investments from Russia into Armenia also
declined (see fig. 3).

It is also necessary to take into account the tradi-
tional channel of the foreign currency outflow — the
illicit financial outflow, which is generally formed by
the difference between the prices of sales to the final
buyer (world prices) and the prices for supplies of the
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Table 1
Payments on the RA External Debt
Principal repayments on external debt Interest rate
bln AMD % in budget expenses bln AMD % in budget expenses
2018 158,4 11,6 120,3 8,8
2019 185,7 12,4 136,7 9,1
2020 1973 12 146,6 8,9
2025 486,9 27,1 176,1 9,8
Source: Ministry of Finance of the RA, report on the foreign debt.
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Fig. 4. The Government Debt of RA (% in GDP)

Source: Ministry of Finance of RA, report on the foreign debt (accessed 10.09.2018).

metal raw materials (non-ferrous metals)? exported
from Armenia through offshore organizations. The
volume of foreign currency outflow from Armenia
through this channel amounts to about 11-12% to
GDP yearly.

An important channel for the inflow of foreign cur-
rency into the country is foreign debt. In Armenia, more
than 50 per cent of the external national debt is the
aggregate debt of the Government and the Central Bank.
At the same time, in the upcoming years, the costs of
servicing the external debt will be a significant burden,
especially for the state budget (see Table 1).

However, as mentioned above, an inefficient taxa-
tion system creates significant risks associated with the
repayment of the external public debt. It is clear that in

2 Dev Kar, and Joseph Spanjers, Illicit Financial Flows from
Developing Countries: 2004-2013, Global Financial Integrity
(December 2015). URL: http://www.gfintegrity.org/report/il-
licit-financial-flows-from-developing-countries-2004-2013/
(accessed 27.09.2018).

the case of preserving current fiscal and monetary poli-
cies the external debt will significantly limit the capacity
to implement an expansionary fiscal policy and reduce

the potential for economic growth. Besides, a significant
increase in the volume of external borrowings after 2008

should also have affected the currency policy.

Fig. 4 shows that since 2009 the government debt
in Armenia has been consistently increasing. As of
the end of 2017, the gross public debt approached to
the critical limit of 60% of GDP. Moreover, the gross
national external debt, an important channel for the
foreign currency inflow into the country, also tends
to grow (see fig. 5). Besides, during the period from
January 2015 to the end of June 2018 the volatility of
the Armenian dram exchange rate varied around zero
within 1 percent, which again indicates the imple-
mentation of the non-market policy of exchange rate
targeting “in manual mode”, in spite of the dynam-
ics and trends in changes in the currency structure of
monetary aggregates.
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An important factor that also has an impact on the
exchange rate is the high level of dollarization of the
economy, particularly that of savings. It is remark-
able that the Central Bank’s efforts to strengthen the
exchange rate of the national currency led to some
positive results in the fight against dollarization. So, as
of the end of 2008, the level of dollarization was 55.3%
(see fig. 6). However, the global financial crisis and the
lack of public confidence in the activities of the Central
Bank of Armenia and in the local currency unit led to
the growth of the level of dollarization in Armenia
which already reached 67% in the middle of 2009. This
situation, among other things, is a significant obstacle
to the effective implementation of monetary policy.

Taking into consideration the specifics of monetary
regulation in Armenia, the currency and monetary
regulation implemented by the Central Bank of Ar-

32 o

menia should also be mentioned among the factors
that have a significant impact on the exchange rate
of the Armenian dram.

A striking example of the monetary authorities
interference in the currency market is the policy of re-
serve requirement on foreign currency liabilities, which,
in fact, suspended the currency crisis that arose under
the influence of exogenous factors associated with the
sharp devaluation of the Russian ruble in December
2014 (see fig. 7). Due to the validity of this instrument,
since December 2014 the banking system has been
forced to freeze a significant amount of money in the
accounts of the CBA (exceeding 5% of the GDP? and

>

5 Database of the Central Bank of Armenia. URL: https://www.
cba.am/am/SitePages/statmonetaryfinancial.aspx  (accessed
27.09.2018).
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Source: Database of the Central Bank of RA. URL: http://www.cba.am/ (accessed 10.09.2018).

converted to the Armenian national currency, accord-
ing to the reserve requirement) transferring currency
and interest risks to its depositors. On 17 December
2014, the Central Bank raised the reserve requirement
on foreign currency liabilities from 12% to 24% on
the condition that reserves would be allocated to the
Central Bank exclusively in Armenian drams (previ-
ously 6% was required to be allocated in AMD, and
the remaining 6% in deposit currency), which was the
reason for dramatic strengthening of the dram liter-
ally on the next day. As a result, on December 18 the
exchange rate of the US dollar fell by 30.2 points and
was fixed at around 497 AMD for 1 USD. The ratio of
reserve requirement on AMD deposits remained at the
level of 2%. A few days later, on December 23 the CBA
changed the rate of the reserve requirement from 24%*

4 Database of the Central Bank of Armenia. URL: https://www.
cba.am/am/SitePages/regbanks.aspx (accessed 27.09.2018).

to 20%, which was valid until October 2016, when the
rate was lowered to 18% (it is still valid).

Thus, the most effective instrument of influence
on the exchange rate of the Armenian dram in a crisis
situation has become the crude instrument of mon-
etary policy.

However, the artificial appreciation of the exchange
rate of the national currency, which is carried out by
the Central Bank, has led to significant negative con-
sequences. Certainly, this policy, to some extent, re-
strained the money supply growth and, accordingly, to a
certain extent, reduced inflationary pressure. However,
the tightening of currency control weakened the export
potential of the Armenian economy. It is also necessary
to mention one of the most important conditions for
the successful implementation of inflation targeting,
namely a free-floating exchange rate. In this sense,
de facto applying tight exchange regulation, the Central
Bank of Armenia initially excludes the possibility of
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implementation of effective monetary policy under
inflation targeting.

Not surprisingly, under such circumstances, the only
way to maintain the budget balance is to increase public
debt, which from 2008 to the end of 2015 increased from
16.3% in GDP to 50.4%°, and reached 60% at the end of 2017.

Earlier, especially in the period from the end of 2005
up to the end of 2014, the most effective instrument
to influence the currency market in the long-term was
currency interventions, which the CBA periodically
resorted to throughout the implementation of the
monetary policy.

It is clear that from the end of 2005 beginning of
2006 the policy of monetary authorities was aimed at
strengthening the exchange rate of the national cur-
rency. The activity of the Central Bank in the foreign
exchange market during this period is unprecedented!
The volume of sales increased from 105,6 million US
dollars in 2005 to 799 million US dollars in 2009¢ (see
fig. 8). Such actions in the foreign exchange market by
the Central Bank led to a significant strengthening of
the exchange rate of the national currency. Since 2003
the appreciation of the Armenian dram against the US
dollar was 52%. From the end of 2007 to the beginning
of 2008 the Central Bank was actually implementing a
rigid exchange rate policy. Another peak of activity is

S Ministry of Finance of RA. URL: http:/www.minfin.am/
minfin.am/index.php?cat=207 &lang=1 (accessed 27.09.2018).
¢ Source: Data according to the official website of the Stock
Exchange of RA. URL: http://www.nasdagomx.am (accessed
27.09.2018).
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observed at the end of 2014 when, by actively interfer-
ing in the foreign exchange market, the Central Bank
tried again to prevent the devaluation of the Armenian

dram against the U.S. dollar caused by the devaluation

of the Russian ruble against the U.S. dollar.

By March 2009, the Central Bank of Armenia had
faced a serious shortage of international reserves
amounting to 1,331.4 million US dollars’,— almost a
critical minimum level (see fig. 9).

This situation made the Central Bank of Armenia
decrease its activity in the foreign exchange market,
which brought about the devaluation of the exchange
rate of the national currency in March 2009 by ap-
proximately 21%82. This situation has led not only to
the significant volatility of the exchange rate, but also
to a decrease in confidence towards the monetary au-
thorities, financial and macroeconomic imbalances,
increased inflation expectations, and, finally, serious
negative repercussions in the economy as a whole.
Moreover, the situation repeated by the end of 2014.

To sum up, it can be concluded that among the
factors directly affecting the exchange rate of the Ar-
menian dram one can distinguish market channels,
as well as not market-based mechanisms of influence
applied by the monetary authorities. In this regard,
the next step in this paper will be an assessment of
the factors discussed above in terms of their impact
on the volatility of the foreign exchange rate.

7 URL: http://www.cba.am/ (accessed 27.09.2018).
8 URL: http://www.cba.am/ (accessed 27.09.2018).
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FOREIGN EXCHANGE RATE MODELLING.
THE CASE OF ARMENIA.
METHODOLOGY
In order to conduct effective monetary policy, central
banks are interested in the constant improvement of
the methodology of macroeconomic forecasting. Fore-
casting exchange rates are one of the crucial factors
that the policy-makers should take into account. In
contemporary research, economists apply mathemati-
cal models that allow revealing hidden regularities in
statistical data and building forecasts on their basis.

Exchange rate forecasting has been of the central
interest to economists for many years. The existing
literature suggests different approaches to modelling
the relationship between macroeconomic indicators
and the exchange rate. In recent years one of the most
commonly used approaches to exchange rate forecast-
ing by academic researchers and central banks has been
the Vector autoregression (VAR) model [1-4]. The VAR
model has become broadly used by researchers after the
seminal work of Sims [1], where he stated that VAR is
a suitable tool for analyzing and forecasting economic
and financial time series. Besides, one of the advantages
of the VAR model is its flexibility, since we can include
in it as many endogenous variables as necessary.

In contrast to the models based on differential
equations, the proposed model has the following ad-
vantages: the ease of identification, implementation,
and solution to the problem of overfitting a model.
The methodology of building autoregressive models
has advanced greatly, mainly due to the simplicity and
universality of the methods.

The unconstrained Vector autoregression model of
N endogenous variables of order p — VAR(p) can be
represented by the following equation:

y,=c+Ay,, +A2yt_2+---+Apy,_p+v,’

wherey, is N x1 vector of N exoplanetary variables,
cis N x1 vector of constant coefficients; A , A, ..., Ap
are N x N matrixes of estimated parameters for dif-
ferent lag orders —1=1, 2,...,p; v, is N x1 vector of
white noise, v, ~ N(O, c’l,,).

It is known that the parameters of an unconstrained
vector autoregressive model can be estimated by the
ordinary least squares method [5]. The VAR-process
with lag p has an important feature which is stability.
It means that the stationary time series generated
from this process would have time-invariant means,
variances and covariance structure when given suf-
ficient starting values.

In the framework of this research, the sample pe-

riod runs from 2001Q1 to 2017Q4. In order to build a
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VAR model, the authors took into account the analysis
conducted in the previous section. The estimation of
the parameters, as well as the described tests, was
performed using the statistical software STATA 14.
All variables were tested and cleared of seasonality.
Moreover, when implementing a VAR model, all the
time series should be stationary. In order to check the
stationarity of the variables, the authors have used
the augmented Dickey-Fuller test [7], which tests the
variables for the presence of unit root. The auxiliary
regression for the unit root test is given as follows:

P
Ayt =% '8+pyr—1 +Z BiAyH' TV

i=1

where z, are optional exogenous variables that may
consist of a constant, or a constant and a time trends;
3,p,B; (i = 1,2,...,p) are unknown parameters to be es-
timated; v, is the white noise.

The null and alternative hypotheses are as follows:
H,:p=0,H,:p<0.

After testing the variables in levels, it became clear
that they are not stationary. In order to make them
stationary, the authors have used the first difference
method. Table 2 represents the transformation of the
time series.

After the transformation, all the variables were
double checked for the presence of a unit root, and it
was made sure that they became stationary.

The VAR model is highly sensitive to the lag length
involved. Different researchers suggest several methods
to choose the optimum lag length. In this paper, the
appropriate lag length was taken based on Schwarz’s
Bayesian information criterion (SBIC), the Akaike
information criterion (AIC), and the Hannan—-Quin
information criterion (HQIC). These criteria can be
determined as follows [6]:

A

spic =21 ploen.
n n
arc--2.20
n n
7 2p|log(logn
woic .2, 2p[loe(lozn) |
n n

where | is the value of the log-likelihood with p pa-
rameters and n observations.

In statistics, the root mean squared error is a com-
monly used measure that estimates the difference
between the values forecasted by the model and the
actual values from the series that were used to generate
the model. It can be defined by the following function:
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Table 2
The list of used variables
Transformation Seasonal adjustment
Exchange rate AMD/USD Aln Yes
Exchange rate RUB/USD Aln Yes
Export Aln Yes
Import Aln Yes
Interest rate A No
GDP Aln Yes
Foreign deposits Aln Yes
CPI No No
Foreign direct investments Aln Yes
Inflow of remittances Aln Yes
Outflow of remittances Aln Yes
Brent oil prices Aln Yes
Gross external debt Aln Yes

Source: calculations of the authors.

RS > G-y
n b

where y, are the forecasting results and y, are the
actual values.

All in all, taking into account the adjusted R squared,
RMSE, as well as the SBIC, AIC, HQIC criteria the au-
thors have built a VAR (2) model that includes the
following variables: the exchange rate of the Arme-
nian dram, deposits in foreign currency, the volume
of imports, international reserves of the Central Bank
of Armenia, the volume of the inflow of foreign direct
investments, inflow and outflow of remittances, as
well as a binary variable for the interventions of the
Central Bank.

In order to ensure that the VAR is stable, the authors
have applied Johansen’s cointegration test to confirm
that the series are not cointegrated or cointegrated
with an “N” relationship. In addition, the research
team also uses a residual correlation test to determine
whether the residuals are correlated. The model was
also tested against heteroscedasticity and the normality
of distribution. All tests proved that the model is stable.

A VAR MODEL
As it was mentioned in the previous section, the au-
thors have built a VAR (2) model for the exchange rate
of the Armenian dram, which includes the following
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factors: deposits in foreign currency, the volume of
imports, international reserves of the Central Bank
of Armenia, the volume of the inflow of foreign direct
investments, inflow and outflow of remittances as
well as I binary variable for the interventions of the
Central Bank.

The equation of the model looks like this:

NER =0.368NER(1)+0.197NER(2)-0.004 FDI (1) +
+0.01FDI (2)+0.0941m(1)+0.0941m(2)—
- 0.076Rem_in(1)—0.104Rem_in(2)+
+0.028 Rem _out (1)—0.047Rem _out (2)+
+0.159FD(1)-0.264 FD(2)+0.007CB(1)+
+0.0004CB(2)-0.15R(1)-
—0.0481R(2)+0.0034.

The estimation results suggest that the changes
in foreign deposits and in the international reserves
of the Central Bank of RA, as well as the changes in
the import volumes, have the biggest impact on the
changes of the nominal exchange rate of the Arme-
nian dram.

Fig. 10 presents the actual values of the exchange
rate of Armenia (NER), the estimated values by the VAR
(2) model and a scenario that assumes that there were
no interventions by the Central Bank of Armenia. The
presented scenario suggests that a floating exchange
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Fig. 10. Actual and estimated values of the nominal exchange rate of the Armenian Dram

Source: Calculations of the authors.

rate is better for absorption of the external shocks in
Armenia and may prevent exchange rate overshoot-
ing, hence currency crisis.

It is seen that if the Central Bank of Armenia had
implemented a non-interference policy and had not
used the reserve requirement instrument in order
to manage the exchange rate, conducting floating
exchange rate policy instead, the adjustment of the
exchange rate to the external shocks would have
gone smoother. In the period of the 2008-2009 and
2014-2015 devaluation of the Armenian dram could
have been without overshooting. In other words, the
results of the research point out that there is a need
for change in the approaches to the monetary and
currency regulation in Armenia.

Obviously, the fixed exchange rate policy creates
deep problems that are difficult to overcome. Solely
the market-based exchange rate of the national cur-
rency will allow to restore the purchasing power par-
ity of Armenian goods in the Russian market, improve
the comparative advantages of domestic producers
in the domestic market, and take advantage of all the
benefits associated with integration in the EAEU [8].
For this purpose, it is necessary to:

Review the current monetary policy, adhere to a
target corresponding to real inflation in the country
in order to stimulate economic growth. At the same
time, it is necessary to target a significant gap be-
tween inflation and the rate of devaluation of the
dram, which will stimulate exports, as well as an
increase in the real income of remittance-dependent
individuals.

Abandon the fixed exchange rate policy by non-
market methods and implement a free-floating ex-
change rate and non-interference policies (foreign
exchange interventions are allowed solely for equal-
izing peak jumps and avoiding feverish demand in
the foreign exchange market), which in the short-
term perspective will protect the financial market
of Armenia from exogenous risks and will restore
the competitiveness of Armenian goods in foreign
markets, primarily in Russia. At the same time, ap-
propriate calculations should be made to identify
the “price of the issue,” that is to determine the re-
sources necessary to compensate the possible losses
from inflation growth due to the devaluation of the
Armenian dram exchange rate, for example, through
external debt and/or sequestration of the state budget.
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Sample: 2001qg4 2017g4 Number of obs 65
Log likelihood = 606.7133 LTC = -14.48349
FPE = 7.82e-17 HQIC = -12.68842
Det (Sigma_ml) = 1.08e-18 SBIC -9.933999
Equation Parms EMSE R—-5q chiz P>chiZz
ner 17 .0l8402 0.7633 209.5585 0.0000
im 17 .053782 0.5621 83.4483 0.0000
fdi 17 .52444 0.2878 26.26127 0.0505
rem in 17 .075164 0.3925 41.99932 0.0004
rem out 17 .107297 0.3942 42.30277 0.0004
fd 17 .044274 0.4095 45.07288 0.0001
cb 17 .418 0.3943 42.31185 0.0004
intres 17 .067644 0.2748 24.63625 0.0765
Coef. Std. Err. Z E>|z| [25% Conf. Intervall]
ner
ner
Ll. .3684241 .1037936 3.55 0.000 .1649925 .5718558
L2. .1971745 .0926658 2.13 0.033 .0155528 .3787961
im
Ll1. .0942743 .0404113 2.33 0.020 .0150697 .1734789
L2. . 0936302 .0359173 2.61 0.009 .0232336 .1640268
fdi
Ll. .0040358 .0043096 -0.94 0.349 —.0124826 .0044109
Lz. .0101893 .0042499 2.40 0.017 .0018596 .018519
rem in
Ll. .0765642 .031931 -2.40 0.016 —-.1391478 .0139805
L2. .1041283 .0347153 -3.00 0.003 —-.172169 .0360876
rem out
Ll1. .0277482 .0212432 1.31 0.191 -.0138877 .0693841
L2. .0473978 .0216532 -2.19 0.029 -.0898373 .0049583
fd
Ll. .1593284 .0541701 2.94 0.003 .0531569 .2654998
Lz. .2635593 .0560183 -4.70 0.000 -.3733531 .1537654
cb
Ll. .007181 .0056641 1.27 0.205 -.0039204 .01828B24
L2. .0003978 .0057741 0.07 0.945 —-.01091982 .0117149
intres
Ll1. .1496373 .033993 -4.40 0.000 -.2162625 .0830122
L2. .0481398 .0401439 -1.20 0.230 -.1268205 .0305408
_cons .0034014 .0051389 0.66 0.508 -.0066706 .0134735
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