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Abstract. In this work, the nature of the mutual influence of monetary and fiscal pol-
icy on one of the key problems of the macroeconomic equilibrium of the economy of the
Republic of Armenia and the accuracy of forecasting in the context of the application of
policies targeting inflation is investigated. The problem of coordination between the two
main macroeconomic pillars of economic policy is studied in the context of behavioral and
institutional interactions between the Government and the Central Bank of the Republic of
Armenia, which implies mutual adaptation and flexibility of reactions within certain rules
of the game. Within the framework of the methodology developed in the article, the mutual
influence of monetary and fiscal policy is studied using Markov transition models, taking
the ratio of tax revenues to GDP and the interest rate on loans issued in the national cur-
rency in the Republic of Armenia as a basis.
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Introduction
The nature of interactions between monetary and fiscal policies is of fundamental

importance from the point of view of the development of the macroeconomic situation
in any country. In this regard, issues of the effective implementation of fiscal and mon-
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etary policies and, even more so, their coordination are the subject of serious debates
in terms of theoretical discussions and the implementation of practical policies. Nev-
ertheless, even in the presence of certain contradictions, the effective coordination of
monetary and fiscal policies is essential for the stable development of the economy. It is
obvious that the aforementioned economic policies cannot be implemented completely
independently of each other, because all processes taking place in the economy are con-
nected by many visible and invisible threads. Therefore, monetary and fiscal policy in-
struments have tangible effects on each other. In this sense, it is also obvious that the
effective coordination of these two most important pillars of macroeconomic policy is,
first of all, a behavioral-institutional issue, and for the entities managing it (the central
bank, the government) it means cooperation and mutual adaptation within the frame-
work of certain rules.

In the framework of this review, the question of what kind of situation can develop
in the economy of the Republic of Armenia (RA) was asked. As a result, the combina-
tion of different regimes (active/passive) of monetary and fiscal policies was employed.
In this context, the experience of countries operating inflation-targeting regimes in the
field of monetary and fiscal policy coordination was studied. Within the framework of
the research, the consequences of the transition to the inflation-targeting policy in RA
were addressed from the point of view of changes in the levels of the state budget deficit
and inflation indicators.

Methodology

In this research, the question of the nature of the fiscal and monetary policies imple-
mented in RA in 2000-2021 is considered. In this regard, the behaviors of the bodies
implementing these policies were studied from the point of view of changes in the tax
revenue/GDP ratio and the interest rates of loans provided in the national currency. At
the same time, the impact of factors such as inflation, the gap between nominal GDP and
the real effective exchange rate, and the foreign debt/GDP ratio were considered through
a series of indicators. For this purpose, econometric models with Markov transitions
describing the behavior of bodies implementing fiscal and monetary policies are put for-
ward. Certain tools were used to obtain the corresponding 2000-2021 series of GDP and
real effective exchange rate gap data which was included in the models. After completing
the process of collecting statistical data regarding the above indicators, the dynamics of
tax revenues to GDP and loan interest rates expressed in AMD were studied from dif-
ferent angles. Then, the statistical problems present in all the series were assessed, after
which the econometric models with Markov transitions were evaluated. As a result of the
evaluation of these models, not only were the dependencies between the relevant indica-
tors obtained, but it was also possible to determine the prospects of staying in different
modes or switching from one mode to another, as well as the optimal time of remaining
in each mode.

Within the framework of this analysis, the relationship between the budget deficit
and inflation was addressed in two periods: with inflation-targeting policy, 2006-2021;
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and without inflation-targeting policy, 2000-2005. The state budget deficit is represented
by the consolidated budget deficit/GDP ratio, and inflation is represented by the cumula-
tive consumer price index (CPI) compared to the previous year. These indicators were
taken from the RA Statistical Committee database. In order to study the behavior of
the bodies implementing monetary and fiscal policy, the dynamics of two key indicators
were studied: tax revenues/GDP; and the interest rates of AMD loans in the 2000-2021
period. The tax revenue/GDP indicator was taken from the World Bank, and the inter-
est rates of AMD loans were taken from the Central Bank databases. Two economet-
ric models with Markov transitions were proposed to study the behavior of the bodies
implementing monetary and fiscal policy in the studied period. Taylor’s rule was used to
study CB behavior, where the proposed econometric model includes a dependent vari-
able: the nominal interest rate of loans provided in AMD. Independent variables affect-
ing it include the inflation index, nominal GDP, and real effective exchange rate gaps.
The average interest rate of loans (with a term of up to 1 year, except for demand) was
observed. Based on the available statistical data, the trend component of the two series
was separated using the Hodrick Prescott filter in order to present the gaps between the
nominal GDP and the real effective exchange rate. When describing the government’s
fiscal policy, an econometric model was considered, the explanatory variable of which
is the ratio of tax revenues to GDP. The GDP gap, government expenditures/GDP, and
external public debt/GDP act as explanatory variables. When evaluating the econometric
models, the statistical data of the indicators included in the two behavioral models from
2000-2021 were used. All preliminary statistical procedures were performed prior to
evaluation. During the assessment of models with Markov transitions, models with dif-
ferent specializations were considered, from which the models with the most acceptable
statistical properties were selected.

Literatue review

Various experts, researchers, analysts and economists have addressed the study of
various aspects of the possible coordination of monetary and fiscal policies. The latter
have published many works, some of which were considered within the framework of
this research.

From a monetary policy perspective, if central banks’ actions are focused on price
stability and economic growth, fiscal policy can be favorable to the extent that revenue
collection is enhanced, spending efficiency is increased, and the cost of borrowing is re-
duced. The interaction between fiscal and monetary policies plays a fundamental role in
the functioning of financial and currency markets, as well as in the rules that guide these
policies (Lozano-Espitia and Arias-Rodriguez 2022). Inflation is influenced by numerous
factors over the long term, including debt maturity, yields, and the primary surplus. In
principle, coordination between monetary and fiscal policy can determine the combina-
tion of these factors with regard to the inflation target. Historical evidence suggests that
the small impact of unconventional monetary policy on inflation is attributed to irre-
sponsible fiscal policy (Reichlin, Ricco, and Tarbé 2022, 37).
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There is a good chance that over the next decade, as the fourth industrial revolution
unfolds, we will face some difficulties in effectively coordinating monetary and fiscal
policies. This situation may also be aggravated by trade wars and associated deglobal-
ization, which could neutralize some positive effects. However, this complexity aside,
the recipe for monetary policy over the longer term is likely to look very similar to that
of the Greenspan era. As long as inflation remains low, economic growth should be
allowed to continue, as this is a good way to provide growth potential for those who
are adversely affected by new technologies. Meanwhile, developments in the field of
financial stability should be closely monitored. Finally, better strategies must be devel-
oped to synthesize macroeconomic and financial stability risks and take into account
the implications of macroprudential policies for risk management purposes (Poloz
2021, 12). Monetary and fiscal policies are implemented by different government agen-
cies, which may have different objectives and focus on different aspects of ensuring
macroeconomic stability. Although monetary policy is primarily responsible for price
stability, fiscal policy is primarily aimed at stabilizing debt and output. As fiscal and
monetary authorities implement their policies according to their own objectives, these
policies sometimes lead to backlash depending on the state of the economy and their
priorities. Thus, the interplay between monetary and fiscal policy is vital in understand-
ing and managing macroeconomic policy. Therefore, the study of this interaction has
attracted a lot of interest among both government agencies and scientists. This type of
policy analysis is important not only for developed economies, but also for emerging
markets (Biiylikbasaran, Cebi, and Yilmaz 2020, 1). In the context of COVID-19, both
in developed countries and in countries with emerging markets, an unprecedented fis-
cal expansion took place, which resulted in an inflationary jump around the world in
2021-2022. Under these conditions, the central banks of many countries were forced to
restrain further price growth through high interest rates and by consolidating inflation
expectations. However, according to many theorists, while such steps may have a short-
term effect, in the future they will lead to a new spiral of higher inflation. To solve this
problem, some - in particular, Princeton University Professor John Cochrane - recom-
mend the more effective coordination of monetary and fiscal policy. Cochrane observed
that: “To reduce inflation, fiscal and monetary policy must be coordinated. Without
fiscal contraction, an unpleasant arithmetic holds: The Fed [Federal Reserve] can reduce
inflation now, but only by increasing inflation later. If the Fed wishes to lower inflation
durably via interest rate rises, those must come with fiscal support to pay higher costs
on the debt and a windfall to bondholders” (Cochrane 2022, 1). The same point of view
was expressed by Fernando Bianchi and Leonardo Melossi (2022, 31), who argued that
stable, low inflation can be achieved only in combination with a consistent and appro-
priate fiscal policy.

Modern theoretical models which take into account the interaction between fiscal
and monetary policy lead their authors to the conclusion that to stabilize the rate of infla-
tion and the dynamics of public debt, an active policy regime on the part of the Central
Bank/Government is needed, and a passive one on the part of the opposing institution,
respectively. In this study, empirical works were considered, which, using the Markov
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transition model, distinguish the periods of active and passive modes of state economic
policy (Belova and Perevyshin 2017).

Analysis

This research was based on the following questions:
o What was the nature of the monetary policy of the Central Bank of Armenia in
2000-2021?

o What was the nature of the government’s fiscal policy in 2000-20217?

o What was the relationship between the budget deficit and inflation during the tran-

sition to an inflation-targeting strategy?

In order to study the relationship between the budget deficit and inflation, the 2000-
2021 period was considered, which was divided into two parts: the period of inflation
targeting, 2006-2021; and the period of no inflation targeting, 2000-2005. The dynamics
of the budget deficit/GDP and inflation indicators were observed for these two periods,
and are presented below.
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Figure 1. The dynamics of the consolidated budget deficit/GDP ratio, inflation, interest
rates of national currency loans, and tax revenues to GDP ratio indicators in 2000-2021
Source: RA Statistical Committee and Central Bank

In Figure 1, the separate periods are clearly visible. As a result of the analysis of statis-
tical data, it becomes clear that when there was no inflation targeting, in 2000-2005, the
maximum deficit was 4.8% (2000); from the point of view of prices, deflation at the level
of 0.8% was observed (2000). On the other hand, it can be seen that during the period of
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inflation-targeting policy, the minimum deficit was 1.5% (2004). In this case, maximum in-
flation was recorded at 7% (2004). During the implementation of inflation-targeting policy,
it is observed that there was a minimum deficit of 0.7% (2008) and a maximum inflation
of 9% (2008). On the other hand, a maximum deficit of 7.5% (2009) was also observed, at
which inflation was 3.4% (2009). When conducting a correlation analysis in the observed
period, it becomes clear that the correlation between the consolidated budget deficit and
inflation is quite weak. In addition, the analysis conducted shows that the average budget
deficit increased by 0.5 percentage points when switching to an inflation-targeting strategy.

In the next stage, the nature of the monetary policy conducted by the Central Bank
in 2000-2021 was studied from the perspective of the implementation of the Taylor rule.
In this particular context, it is imperative to examine the dynamism of interest rates on
AMD loans during the 2000-2021 period.

Armenia’s economy continues to be under the influence of loans. The volumes of the
latter play a significant role in the processes taking place in various sectors of the econ-
omy. Therefore, fluctuations in the price of loans, the interest rate, can lead to changes
in attitudes or behavior towards loans. As can be seen in Figure 1, the interest rate of
AMD loans shows a decreasing trend. In 2000, before the inflation-targeting strategy
was implemented, the interest rate on loans was around 32%. In the 2000-2005 period,
the average interest rate was 23%. After 2005, when the inflation-targeting strategy was
in place, a continuous decline in loan interest rates can be observed. In particular, by
2021, the interest rate on loans had reached around 12%. The interest rate on loans in the
2006-2021 period was 16% on average. As a result, we can state that the interest rate on
loans decreased by 6.9 percentage points, or around 30%, after switching to the inflation-
targeting strategy.

In the context of Taylor’s rule, the gaps in GDP, the real effective exchange rate, and
inflation were considered as factors influencing the interest rate of loans. In order to
study the nature of the monetary policy of the Central Bank, the following econometric
model with Markov transitions was put forward.

i, =ag(sp) + ag(spm + ay(spy; + az(s)ex, + & €Y)

Where:

7, — is the inflation rate in year t;

¥, — is the GDP gap in year t;

ex, — is the real effective exchange rate gap in year t;

ag(sy), a1(sy), ay(sy), and az(s,) are the unknown parameters of the model;

s; — is an unobserved state variable that can exist in 2 modes;

&; — is the random error of the model in the year ¢;

t — is the index of the year.

Before evaluating the presented model, all variable series were tested for stationarity.
According to the results of the latter, all series in the model are non-stationary, and were
included in the model with first- or second-order differences. The models were evaluated
with different specifications, from which the model with the most significant statistical
properties was selected. As a result, we observed the following results.
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Table 1. Estimated econometric model results in both regimes

Variables Mode 1: 2009-2010, 2012-2015, 2017-2019, 2021 | Mode 2: 2011, 2016, 2020
D(D(EXCHG)) |-0.03*** 0.12%*

D(GDPG(-8)) | 0.00000000000321*** 0.0000000000037*
D(PRICE(-1)) | 0.26** —0.21%*

Source: author’s own calculations

As can be seen from the obtained results, the inflation index is affected with a lag of
1; in the case of both regimes, this index is significant. In the case of the first regime, we
have a positive dependence, and in the case of the second regime, we have a negative
dependence. In the case of the first regime, the effect of split GDP is also significant, the
coefficient of which is extremely small and has a positive direction. The indicator of the
effective real exchange rate gap is significant in both regimes. In the case of the first mode,
there is a negative effect, and in the case of the second mode, there is a positive effect. In
the case of both regimes, the coefficient in front of inflation was less than 1, which implies
that the policy is passive in this regime. The probability of the situation remaining in the
second mode is small. The probability of staying in the first mode is 68%. The probability
of switching from mode 1 to mode 2 is 31%, and the probability of switching from mode
2 to mode 1 is 97%. The length of stay in mode 1 is around 3 years, and the length of stay
in mode 2 is around 1 year.

When describing the behavior of the government, a key indicator is considered: the
ratio of budget tax revenues to GDP, the dynamics of which are shown in Figure 1 for
2000-2021. Statistical data prove that the ratio of tax revenues to GDP showed a growing
trend during the considered period. In particular, in 2000, the tax revenue to GDP ratio
was 14.8%, and by 2021 it reached 22.7%. During the period of the inflation-targeting
strategy, the level of the tax revenue to GDP ratio was, on average, 19.4%. In 2000-2005,
when an inflation-targeting strategy was not in force, the tax revenue to GDP ratio was
14.4%. In other words, when switching to the inflation-targeting strategy, there was an
increase in the budget tax revenues to GDP ratio by 5 percentage points, or 35%. In order
to describe the nature of the fiscal policy in this period, a model was considered. The tax
revenue to GDP ratio is influenced by the external public debt to GDP ratio, the GDP
gap, and the government expenditure to GDP ratio. In order to identify these connec-
tions, we will consider the following econometric model with Markov transitions.

T, = Po(se) + B1(sPbe + Bo(spye + B3(spge + & (2)
Where:
b, — is the external debt/GDP ratio in year t;
¥ — is the GDP gap in year ¢;
g — is the ratio of state budget expenditures/GDP in year t;
Bo(sp), B1(sp), Bo(sp), and B3(s,) — are the unknown parameters of the model;
s, — is an unobserved state variable that can exist in 2 modes;
&; — is the random error of the model in year t.
Before evaluating the presented model, all variable series were tested for stationarity
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According to the results of the latter, all series in the model are non-stationary, and were
included in the model with first- or second-order differences. The models were evaluated
with different specifications, from which the model with the most significant statistical
properties was selected.

Table 2: Estimated econometric model results in both regimes

Mode 1: 2006, 2008, 2010, 2012,

Mode 2: 2005, 2007, 2009, 2011,

Variables 2015, 2017 , 2020 2013-2014, 2016, 2018-2019, 2021
D(D(DEBTGDP(-1))) | 0.16%** 0.12¢4+

D(D(DEBTGDP(-3)) | —0.1* —0.24%%

D(GDPGAP(-3)) ~0.00000000000419* ~0.0000000000168*+*
D(EXPGDP(-2)) 0.29* 1.92%%%

Source: author’s own calculations

As can be seen from the obtained results, the external public debt/GDP indicator is
affected by a lag of 1. In the case of both regimes, this indicator is significant and has a
positive direction of influence. In both cases, the obtained coefficient is positive, which
means that the government’s policy is characterized as passive. In the case of the first re-
gime, only the external debt/GDP indicator is significant. As with the second regime, the
increase in the GDP gap reduces the tax revenues to GDP ratio, but the coeflicient is quite
small. The public expenditure/GDP indicator has a positive effect, but with a lag of two.

The probability of the situation remaining in the same regime is small. The prob-
ability of switching from mode 1 to mode 2 is extremely high, and the probability of
switching from mode 2 to mode 1 is 75%. The period of stay in both mode 1 and mode
2isaround 1 year.

Conclusion

1. Within the framework of this study, the long-term behavior of the government and
the Central Bank was considered from the point of view of the probability of it being
in two modes: active and passive. As a methodological starting point, a statement
was adopted, according to which, from the point of view of economic development,
the behavior of the government and the Central Bank in combination is considered
effective when their policies are simultaneously in different regimes. For example: if
the budget policy of the Government of the Republic of Armenia is in active mode,
then in this case the policy of the Central Bank should be in passive mode, and vice
versa. Meanwhile, when both institutions utilize the same regime (whether active or
passive), economic policy is considered ineffective.

2. The article discussed the mutual actions of monetary and fiscal policy in the context of
the transition to inflation targeting in the Republic of Armenia, from which it trans-
pired that the relationship between the deficit of the consolidated budget and inflation
is rather weak. In addition, this analysis shows that during the transition to an inflation-
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targeting strategy, the average annual budget deficit increased by 0.5 percentage points.
The main reason for this appears to be that the government, in turn, when implement-
ing programs to attract public debt and spending policy, sometimes violated the stan-
dards of financial stability and was guided by aspirations of political expediency.

3. To assess the behavior of the Central Bank, the Taylor rule was adopted in the frame-
work of the study, which considered the impact on interest rates on loans of fac-
tors such as the inflation rate, the real effective exchange rate and the GDP gap. To
evaluate the proposed dependencies, econometric models of Markov transitions were
used, as a result of which two modes covering different time intervals were obtained.
The results show that the Central Bank’s policy is characterized as a passive policy. In
addition, the following results were obtained for the two modes: the probability that
the situation will remain in the second mode is small, while the probability of stay-
ing in the first mode is 68%; the time spent in mode 1 is around 3 years, and the time
spent in mode 2 is around 1 year.

4. The nature of fiscal policy for 2000-2021 was considered. To this end, the impact of
the budget deficit/GDP, the gap between real GDP, and external public debt/GDP on
the budget revenue to GDP ratio was described. The dynamics of the budget revenues
to GDP indicator in 2000-2021 were studied, where the impact of the transition to
inflation-targeting policy was also assessed. A model with econometric Markov tran-
sitions was considered, as a result of which two modes were obtained; in each of
them, different results regarding the relationship of the variables described above
were obtained. It turned out that from the point of view of fiscal policy, both regimes
also have a passive policy. In addition, the following results were obtained: the prob-
ability that the situation will remain in the same modes is small, the probability of
transition from mode 1 to mode 2 is extremely high, and the probability of transition
from mode 2 to 1 is 75%.

5. Thus, based on the results of the analysis, it can be concluded that during the period
under review, both the central bank implementing monetary policy and the govern-
ment implementing fiscal policy implemented a passive policy, which from the point
of view of the effectiveness of economic policy is considered ineffective and undesir-
able. In these conditions, the level of risks and policy uncertainty increases, which,
particularly in conditions of external shocks, can increase the level of instability of the
financial system, and in some cases lead to serious financial shocks and crises.
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A. Sh. Margaryan, H. T. Terzyan

INSTITUCINES PINIGU IR FISKALINES POLITIKOS
SAVEIKOS PROBLEMOS INFLIACIJOS NUSTATYMO
KONTEKSTE

Anotacija. Moksliniame straipsnyje nagrinéjamas pinigy ir fiskalinés politikos tarpu-
savio poveikis vienai i$ pagrindiniy Arménijos Respublikos ekonomikos makroekonominés
pusiausvyros problemy, taip pat tiriamas prognozavimo tikimybeés infliacijos nustatymo
politikos taikymo kontekste pobudis. Dviejy pagrindiniy makroekonominiy ekonomineés
politikos ramsciy koordinavimo problema buvo nagrinéjama Arménijos Vyriausybeés
ir Arménijos Respublikos Centrinio banko elgesio ir institucijy sqveikos kontekste, o tai
reiskia abipusj prisitaikymgq ir reakcijos lankstumgq laikantis tam tikry taisykliy. Taikant
straipsnyje sukurtg metodikg, pinigy ir fiskalinés politikos tarpusavio poveikis buvo tiria-
mas pasitelkus Markovo pereinamojo laikotarpio modelius, remiantis mokestiniy paja-
my / BVP santykiu ir paskoly, isduoty Arménijos nacionaline valiuta, paliitkany norma.
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