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ABSTRACT
The problem of fiscal dominance tends to be most pronounced in emerging markets. The research subject is the
monetary policy of the Central Bank of the Republic of Armenia and its participation in solving fiscal problems.
The aim of the article is to analyze and assess fiscal dominance in the macroeconomic regulation of Armenia. The
methodological basis of the study is a review of theoretical and practical models of fiscal dominance known in the
scientific literature, as well as applying the most optimal models to the Armenian economy. The authors conclude
that the tasks of fiscal policy are the priority of macroeconomic management, and monetary policy aims to solve

fiscal problems.
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INTRODUCTION
The strategic goal of macroeconomic regulation is to
achieve sustainable economic growth rate in terms of
stable prices and national currency, low unemployment
together with free capital flow. Thus, all of the above
indicators characterizing macroeconomic stability are
closely interrelated.

As a rule, the choice of priorities for macroeconomic
regulation in the economy is adaptive. In particular, this
approach is inherent in developing countries or coun-
tries with economies in transition, since the conditions
of uncertainty and lack of macroeconomic stability are
often chronic. At the same time, this approach does not
provide a strategic direction for the development of the
economy and largely hinders the achievement of sustain-
able economic growth.

A key challenge faced by developing societies is the
high public debt and inability to pay off debt in the near
future, which is very closely related to slow economic
growth. In such conditions, macroeconomic policy tends to
solve the fiscal problems associated with public debt and
high public deficit by all possible means, including mone-
tary mechanisms. For this reason, developing countries
choose to opt for fiscal dominance in their macroeconomic
policies. Armenia is a good example.
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LITERATURE REVIEW: THEORETICAL PREMISES
OF FISCAL DOMINANCE IN MACROECONOMIC
POLICIES
Fiscal dominance takes place in the economy when all
macroeconomic decisions are based on the priorities of
fiscal policy. This means that with a conflict of interest
between monetary and fiscal policies, the choice is made
in favor of fiscal problems, and monetary instruments
are inevitable to solve problems with public debt and
budget deficits. One of the most famous theories of fis-
cal dominance in macroeconomic regulation is “The Fis-
cal Theory of the Price Level”, first described by E. Leiper

(1991), K. Sims (1994), M. Woodford (1994, 1995) [1-4].
The author of earlier studies M. Bassetto (2008) [5]
prioritizes the role of public debt and fiscal policy in the
pricing process in the economy, while monetary policy
plays an indirect role. The author relied on data from the
crisis and post-crisis periods, which clearly proved that
monetary mechanisms are overshadowed by economic
shocks. However, ten years later, M. Bassetto and W. Cui
in their work “The Fiscal Theory of the Price Level in a
World of Low Interest Rates” (2017) [6] showed that the
fiscal theory of the price level is not a good balancing
tool in a context when interest rates are not outstripping
long-term growth. Taylor’s equation (1993) [7] also sup-
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ports this idea (Equation 1), based on the sensitivity of the
interest rate level to changes in the price level and to the
difference between real and potential GDP.

Equation 1

R=P+0.5(Y - Y*/Y*+0.5(P-0.02) + 0.02,

where R is the nominal interest rate, P is the prior pe-
riod inflation, Y is the real GDP, Y*is the potential GDP,
and 0.02 is the most optimal inflation target according
to Taylor — 2%.

The work by W.H. Buiter (2002) [8] is one of the critics
of FTPL. As a counterargument, it suggests the thesis that
this approach carries many contradictions and violations
of the laws of economic theories, in particular, in achieving
a balance only in the face of budget restrictions.

Many researchers attempted to build mathematical
and econometric models to reveal fiscal dominance. In
particular, the study by H. Bohn (1998) [9] (Equation 2):

Equation 2
PB =a+b*D, | +e,

where PB, is the primary balance scaled by GDP for the
current period, D, , is the public debt scaled by GDP of
the previous period, a and b are the model parameters,
and e, is the errors.

This equation is based on the thesis that if the coef-
ficient b is significant and positive, it indicates monetary
dominance. However, FTPL proponents, who argued that
positive rating b could also indicate fiscal dominance in
certain circumstances, as it reflects government fiscal
sustainability, criticized this theory.

Many studies measured fiscal dominance in sample
countries. For example, Carlos de Resende (2007) [10] tried
to estimate fiscal dominance and monetary independ-
ence by examining OECD countries as well as a group of
developing countries that are part of the IMF group. The
research by the author showed that fiscal dominance is
inherent in many developing countries, while in developed
countries monetary authorities are highly independent.
The author singles out the institutional environment and
its development as a reason for such dynamics.

From the experience of several European develop-
ing economies, I. Milenkovich (2018) [11] conducted an
empirical analysis using the econometric VAR model. He
found that, first, a prerequisite for inflationary expecta-
tions in these countries is fiscal management (which
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might be a valid argument for applying FTPL). Second, in
these countries fiscal policy, rather than monetary policy,
prevails. Based on the analysis of the quarterly data of the
primary balance sheet and the consolidated gross public
debt of five developing countries in Europe (Hungary,
Romania, Bulgaria, Serbia and Macedonia), the author
built two regression models (Equation 3) that describe
fiscal or monetary dominance in the economy.

Equation 3

k+d, k+d,

‘max ‘max

Xo= Y o X, + D BY  +e,
Jj=1 Jj=1

k+dﬂ\£ﬂ( k+dﬂ\2ﬂ(
Yr = Z Yth—j+ z 5]-Yzfj+ﬂn
= =

where Xt is the government budget deficit, Yt is the con-
solidated gross debt, o ;,3;,y; and &, are model param-
eters, k is the optimal number of lags in the initial VAR
model, d,, . is the maximum sequence integration in
the system, and €, and 1, are the errors of the first and
second regressions respectively.

The key finding of the study was that the causal rela-
tionship between government debt and budget deficits
reduces the ability of monetary authorities to effectively
determine policies to achieve their own goals, and as a
result, they lose autonomy in regulating the economy.

K. Sanusi and A. Akinlo (2015) [12] proposed their own
approach to defining fiscal dominance in macroeconomic
policy. Their research refers to the work by M. Fratianni
and F. Spinelli (2001) [13], based on the assumption that
the causal relationship between the budget deficit and the
increase in the monetary base in the economy is direct.
The focus of the research by K. Sanusi and A. Akinlo was
to identify the fiscal dominance in Nigeria. The VAR model
is as follows (Equation 4):

Equation 4

[Yt X, ] = [alo ay ]+[all ay, 4y, 4y, ][Yt—l X, ]+|:eyt € ]»

where Y, is the budget deficit of the current period, X,
is the growth of money base, the first term and the first
part of the second term are parameters of the regression
model, and the last term is errors.

The study failed to prove the existence of fiscal domi-
nance in Nigeria, because other mechanisms of fiscal
dominance were used there.
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The link between government spending and inflation
is presented in the book by H. Khan, M. Marimuthu and
F.-W. Lai (2020) [14]. It describes several stages of financing
the budget deficit. Their research is based on the formula
linking inflation and budget deficit described in the study
by K. Ali and M. Khalid [15]. The relationship between
inflation and budget deficits is as follows (Equation 5):

Equation 5

CPL = a,+ B FD,+ B,GDP, + B,M2, +¢,

where CPI is the Consumer Price Index, FD is the Fiscal
Deficit, GDP is the Gross Domestic Product, M2 is the
money supply.

Since the model does consider the methods of financ-
ing the government deficit, the authors modified it as
follows (Equation 6):

Equation 6
CPI = o, + 8,DB, + B,EB, + ,PS, + B, M2, + B.GDP, + ¢,

where DB is domestic borrowings, EB is external bor-
rowings.
The third phase reveals the categories of internal and
external borrowings (Equation 7):
Equation 7

CPIL = o, + B,CBB, + B,BIB, + B,M2, + B.GDP, + B PS, +
B,MLT, + B,STL, +e,

where CBB is Central Bank borrowings, BIB is bank bor-
rowings, PS is political instability, MLT is medium and
long term borrowings, STL is short term borrowings.

In their work, M. Mehrara, M.B. Soufiani and S. Rezael
(2016) [16] consider government spending within ex-
pansionary and restrictive monetary regimes. They find
that in the case of the former, an increase in government
spending is not inflationary and may even contribute to
economic development, but it is inflationary in the latter.
Both may cause price changes, but the first regime can
minimize the negative effects of inflationary pressures.
The authors’ findings are not entirely consistent with
FTPL, as the latter suggests the impact of inflationary
pressures on government spending. However, the opposite
is also true, when prices are kept at a certain level in order
to maintain optimal costs from the government budget.
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We believe that this approach can be identified through
the model described in the work by H. Khan, M. Marimuta
and F.-W. Lai (2020) [14]. First, the following simple econo-
metric model is as follows (Equation 8):

Equation 8

CPL =, + B,FD, + B,GDP, + B.M2, +E,

The equation describes the direct relationship be-
tween inflation and the state budget deficit of the country
without considering the internal and external sources
of financing the budget deficit. The model with these
parameters is as follows (Equation 9):

Equation 9

CPIL = a,+B,CBB, + B,BIB, + B,M2,+ B.GDP, + B.PS, +
B.MLT, + B,STL, + ¢,

The authors concluded that in the short term, govern-
ment borrowing will not have a negative impact on the
inflationary background in the economy, while in the long
term, this impact will be significant.

Thus, the literature suggests three key mechanisms
of fiscal dominance.

The first mechanism is to solve the problem of the
budget deficit by increasing the money supply, contrary to
the principles of monetary regulation. Thus, fiscal policy
dominates macroeconomic management.

The second mechanism is based on the close relation-
ship between domestic prices and government spending.
In the case of fiscal dominance, the government prefers
to keep prices at a certain level to reduce budget spend-
ing. At the same time, the target may damage economic
growth. This approach is most pronounced in developing
countries prone to inflation, where prices are chosen as
the best target for the government budget, rather than
for sustainable economic growth. The third mechanism is
monetary regulation and its close link to the external debt.
If the external liabilities cannot be met in the short term,
countries often use monetary policy to maintain constant
external debt. Fiscal dominance is also pronounced here.

In the real world, countries are not limited to one of
the above mechanisms for solving fiscal problems through
monetary policy mechanisms, but tend to use all these
mechanisms of fiscal dominance. In this regard, we will
further consider all three mechanisms of fiscal dominance
using the case of the Armenian economy.
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FISCAL DOMINANCE: CASE OF ARMENIA
In this study, we have assessed fiscal dominance in the
macroeconomic regulation of Armenia, using the above
monetary mechanisms for solving fiscal problems. The
considered cases are as follows.

Fiscal dominance: monetizing government deficits
Budget deficits are common in most developing coun-
tries. Moreover, countries often use monetary instru-
ments to deal with the default on government deficits.
Monetizing the government deficit actually indicates
the priority of fiscal policy in macroeconomic manage-
ment. The deficit balance (Fig. 1) characterizes the state
budget of the Republic of Armenia. Chronic state budget
deficits have been observed over the past thirty years.

Since the monetization of the state deficit depends
more on the structure and growth of the money supply, the
structure of the money supply and the monetary base in
Armenia was considered as indicators of the money supply.

Figure 2 shows that the growth of money supply over
the last 10 year has been driven largely by the growth of
term and foreign currency deposits. At the same time,
the growth of cash turnover is almost non-existent, due
to the decline of consumption in the economy, as well
as the decrease in household income. There was a slight
increase in demand deposits. Foreign currency deposits
account for a large share in the overall structure of the
money supply, which reflects the high dollarization of the
country’s money supply. The monetary base structure
also indicates no significant growth in the money supply
of the economy. The growth of the monetary base is due
to the growth of correspondent accounts in national and
foreign currency in the banking system.

The next step is to define a model that would deter-
mine the monetization of the state budget deficit in the
Armenian economy. The model is as follows.

o Methodology: Characteristics of the government defi-
cit monetization model

In the case of fiscal dominance, the government can
use mechanisms for monetizing the state budget defi-
cit, which will definitely affect the independence of the
monetary authorities in macroeconomic management.

We went for the model by M. Fratianni and F. Spinelli
[13] to describe the existence of fiscal dominance by mon-
etizing the state budget deficit. The model is a step-by-
step determination of fiscal dominance in the country’s
macroeconomic management.
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First, it is necessary to assess the quantitative impact
of the monetary component of the state budget. We start
the calculations with the methodology for accounting for
money supply growth.

To solve this problem, the authors initially use the
money-supply formula and its derivatives (Equation 10):

Equation 10

]wt = mtm 4
m.=(1+k)/k +rT +re),
k=BP/D,
1m=BR/D,
re,=BE/D,
where M. is the money supply, m, is the money multiplier,
MB, is the money base, 7, is the reserve ration, re, — de-
posit rate, BR is the reserve requirement, BE, is the ex-
cess reserves, BR is the cash, D, is the deposits.

These formulas do not describe the growth of monetary
base, so Equation (10) was transformed into the following:
(Equation 11):

Equation 11

Inm,—Inm,_ =c(k)+c(rr) + c(re) + c(com1),
ck)=In(1+k)—In(1+k _)—Ink +rr +re )++Ink
trr, tre.),
c(rm)y=-Intk_ +rr+re )+Ink +rr +re ),
c(rey=-In(k_ +rr, +re)+Ink +rr  +re, ),
c(coml) =Inm,—Inm,_, — [c(k) + c(rr) + c(re)].

Then, it was transformed into Equation 12:
Equation 12

InMB, — InMB, | = c(MBTR) + c(MBOT) + c(BF) +
+ c(com2),

C(MBTR) = In(MBTR + MBOT, ,+ BF, ) — In(MBTR ,+
+MBOT,_, + BF, ),

¢(MBOT) = In(MBTR , + MBOT,+ BF, ) —In(MBTR,_ +
+MBOT,, + BF, ),

¢(BF) = In(MBTR, ,+ MBOT, , + BF)) — In(MBTR,, +
+ MBOT, + BF, ),
c(com2) =InMB, — InMB, , — [¢((MBTR) + ¢(MBOT) +
+c(BF)),

where MBTR is the government bonds, MBOT is the
non-governmental bonds, BF is the foreign compo-
nent of securities, com1 an indicator that integrates
the determinants of multiples, and com2 is an indica-
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Fig. 1. Government spending, revenue and deficit/surplus, quarterly, in billion AMD
Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020).
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Fig. 2. Monthly money supply, billion AMD

Source: database of the Central Bank of the Republic of Armenia. URL: www.cba.am (accessed on 12.10.2020).
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Fig. 3. Monthly money base, billion AMD

Source: database of the Central Bank of the Republic of Armenia. URL: www.cba.am (accessed on 12.10.2020).

tor that integrates the determinants of the monetary With these equations, the authors identified the con-
base. tribution of each indicator into the monetary growth.

The first set of equations passed to the second one Then goes the analysis of the impact of the budget

using Equation 13: deficit on the growth of the earlier component of the

Equation 13  monetary base. It helps assess how the deficit has been

MB= MBTR + MBOT + BF. solved through the monetization of the economy and to
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identify the elements of fiscal dominance. To this end,

the authors analyzed the impact of the budget on the

state component of the money supply. They suggested

that a positive relationship between indicators could be

a prerequisite for fiscal dominance, while the absence of

this relationship indicates that it does not exist.

The following type of regression analysis was used:

Equation 14

DMBTR = a,+a,DMBTR, , +...+ a DMBTR, +b,DEFY, +...
+b DEFY, +cDEFY(CRE) + dDEFY(MAAS) +u,,
where DVMBTR = (MBTR, — MBTR)/Y, , DEFY = DEF/Y,

St 17

Y is the net national income, CRE is the dummy vari-
able (1 in the period 1981-1992, 0 in other cases), MAAS
is the dummy variable (1 in the period 1993-1997, 0 in
other cases).!

Finally, the authors assessed the relationship between
the general monetary base growth and the budget deficit.
It makes it possible to determine whether fiscal policy
should be given priority in the country’s macroeconomic
management. To this end, the authors tested the relation-
ship between the relative change in the total monetary
base and the budget deficit by regression analysis of the
type in Equation (15). The model is as follows:

Equation 15

DMB=e,+fDMB,  +...+f DMB, +gDEFY +...
+g DEFY, +hDEFY (CRE) + nDEFY(MAAS) + qDY +
+sidﬁ+vCAB+zrdi +eg,

i

where DMB = (MB,— MB, )/Y, , i,..is the difference be-

vl
tween the return on assets and ttife cost of borrowing
from the Central Bank, . is the difference between Ital-
ian and foreign interest rates, ¢ is the errors.

The researchers conclude that the monetization of
the budget deficit decreases over time and may even be
reversible, which indicates that solving fiscal problems by
monetizing the state budget leads to an excessive increase
in the money supply in the economy and, as a consequence,
to additional inflationary pressure.

« Testing the model of budget deficit monetization in
the economy of Armenia

The model described above is adapted to the specifics of
the Armenian economy, considering the key features and

! CRE and MAAS are specific variables for the Italian economy.
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factors between the budget deficit and the money supply.
To build the model of the Armenian economy, we used
the monetary base, the volume of government securities
on the market and the state budget deficit (from the first
quarter of 2008 to the fourth quarter of 2019). The percent-
age of foreign participation in the securities market was
excluded from the indicators in the original model, since
the capitalization of the stock market in Armenia is about
2% of GDP and is not significant in terms of money supply.

The data were cleared of seasonality, logarized, and
the differences between the current and previous values
were calculated. The data distribution was normalized.
The data were tested for normality using the Shapiro-
Wilk and Shapiro-Francia tests. The distribution of all
data is normal (Appendix, Table 1), and the time series is
stationary (Appendix, Table 2).

We built a VAR model (Table 1) to find the correla-
tion between the growth of the monetary base and the
growth of government securities. Before that, we tested its
order criterion and chose the first order (Appendix, Table
3). There is a one lag correlation between government
securities, meaning that an increase in government securi-
ties over one time period affects the monetary base and,
therefore, the amount of money in circulation in Armenia.

The model was tested using the Granger causality test,
where the null hypothesis is that a lagging variable (in this
case, one lag) does not cause the dependent variable to
change. Table 2 presents the test result. The test result
showed that the null hypothesis is accepted with a prob-
ability of 4.3% for the model with the monetary base as
the dependent variable. This means that the null hypoth-
esis is denied. In other words, changes in the monetary
base are inversely affected by changes in the number of
government securities.

The next step was to assess the impact of changes
in the state budget deficit on changes in the volume of
government securities. We calculated the order criterion
for the model and chose lag-4 (Appendix, Table 4). We
built the VAR model with these three variables. Table 3
presents the result.

Table 3 shows that the changes in government deficits
have no impact on the volume of government securities.
The Granger causality test also proves this point (Table 4).

The last step was to identify the link between the mon-
etary base and state budget deficit. For this purpose, the
order of the VAR model (Appendix, Table 5) was analyzed
and the fourth order was chosen. Table 5 presents the

FINANCE: THEORY AND PRACTICE 4 Vol. 24, No.6°2020
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Table 1
VAR analysis of the impact of changes in the state component of the monetary base
and the monetary base
Coef . Stad. Ere. P>l z| |95%% Conf. Intervall]
mls
ml
Ll. 1333205 S141TE3E 2 0.34 =_ 1445695 -4l1Z107
ol
Ll. = DL15462 O05TL 65 -2.02 0,043 - 0227522 —. 0003441
SO DEODA5S .DDEZ2E] 3.lg 0.0l DOTTOLA JD3Z23696
govil
mls
Ll. =_Z032E07 2.707911 =0.14 0. B85 =5.TZN2E9 4933727
gaoveh
Ll. CBTS0D4E SL09sELG .17 0. O - BO0GEDE AGLIZET
SO 1597744 JLZOTILNT 0. 1EG =_DTEE553 LA964042
Note: mb is the money base, govtb is the government securities.
Source: calculated by the authors.
Table 2

result. The relationship between the budget deficit and
the monetary base was not found at the 5% significance
level. However, at the 10% significance level, the budget
deficit has a positive effect on the monetary base. This
means that if the deficit grows in the next quarter, the
monetary base will increase, and hence the money supply.

Granger causality test showed no connection between
monetary base and deficit (Table 6).

The study also examined the effect of external and in-
ternal shocks on individual regressions and the responses
to these impulses of the remaining regressions by the
impulse response function (Fig. 4) and the orthogonal
impulse response function (Fig. 5). Since the shocks identi-
fied by the impulse response function are intrinsic, it can
be argued that these shocks are due to a sharp increase
or decrease in the variable itself, which may be caused by
unforeseen circumstances (the COVID-19 pandemic and
the associated sharp increase in government spending). In
this case, impulses for change will be based on the size of
the government expenditure variable, and the response
will be reflected on other variables.

The orthogonalized impulse-response function shows
the external shock of the given factor. These are shocks, for
example, related to innovation or technological progress,
introduced in this area.

Figure 5 shows that the amount of government securi-
ties is the biggest for regression shocks.

In addition, Fig. 6 shows the changes in government
internal debt, which suggests that an increase in the ab-

FINANCETP.FA.RU

Granger causality test of the state component
of the monetarv base and monetarv base

Source: calculated by the authors.

Table 3
VAR analysis of state budget deficit
and government securities
Coed. Etd. Erce E Pl I%5% Cenf. Inberval
h.rll. 140 Wa LsZ3003 1, 3 ) BLA4 X
2. 1 LT LATHRTHS 0w TR ABIPETLE LRL TR
1, (LIEY R o) TSz 1A I L] 1.5 wnaz RIAINS
4 LISA24T ] ¥ rEEL L1R0EN2
1.22 {4 L.4T13L5
1.1 V.6 L. S
4 HH. 1 ARIALBT oAl JEBL. H
Lena IR LOB0S 87 .50 b LaF oTimsid SIEA0F
ot
L. 02% L1050 JOSZA 04T (U | MY ToL &2 0P TE04 &
0L GGl LN TSR o080 1.5 6 -STLINZL 1La%1n
L Ok o -O44B0HS 0.7 s Ll O B2 SO LGS
4ot
Li. R20HL A b 02
A5TT44 }.001
4l 2] i ¥ D04
4 B Exk: 3 0 00k
i 65 JORLESZA [V ] W k] T ORGSR

Note: govtb is the government securities, def is the budget deficit.

Source: calculated by the authors.
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solute values of government internal debt is not equal
to an increase in the share of internal debt in GDP. This
indicates that the total public debt is currently increasing
mainly due to external borrowing.

In such a way:

1) there is a negative relationship between govern-
ment securities and the monetary base, and hence the
money supply;

2) there is no correlation between the government
budget deficit and government securities;

3) there is a weak, but positive relationship between
the fiscal deficit and the monetary base.

Thus, the mechanism for addressing fiscal deficit is
rarely resolved through monetization mechanisms.

Fiscal dominance:
government expenditure and inflation
The assessment of fiscal dominance through price con-
trol with a view to reducing the growth of public ex-
penditure should begin with an analysis of monetary
regulation in Armenia within the framework of inflation
targeting. Since 2006, Armenia has officially adopted an
inflation-targeting regime within monetary regulation.
Base inflation was wet as a target and initially changed
several times in value. The Central Bank of the Repub-
lic of Armenia has definitely set the inflation target of
4+1.5% since the end of 2007, which is still in force today.

VAR analysis of the impact of the state

Table 4
Granger causality test of the government
securities and budget deficit

Source: calculated by the authors.

However, as a result of monetary regulation throughout
the inflation targeting period, the Central Bank of Ar-
menia rarely managed to achieve the set target (Fig. 7).
Despite the fact that in most cases the monetary au-
thorities failed to achieve the set goal, the Central Bank
of Armenia never tried to change the target nominal an-
chor of monetary policy [19].

Neither core inflation nor the cumulative value of the
price level falls within the definition of a central bank. The
Armenian economy has been deflationary over the past
four years, indicating rather tight monetary regulation, as
well as a slowdown in economic growth due to a significant
decrease in consumption in the economy.

However, the inflation rate set by the Central Bank is
significant for the government spending, since the latter
requires mandatory annual indexation of price changes.
From this perspective, keeping the prices as low as pos-

Table 5
budget deficit on the state securities

P>zl |%5% Conf. Intecval]

L JOTOZSEL 0.50 V. G20 148 LEE

LZ. LOSREZAT 0.45%  0.65% 3F] ¥

L3. . F500078 2.9%  0.0D0& LBLE34

Ld CRRAOTA 1,58 0,010 B4 LOE2T

-

LL. LOIARLATE 1.B0 V. 072 DALTIZE
L. L DIASOESS 1.63 ¥, L0Z 717 0790507
L3. LOIELSEE 1.54 b, 124 4 LEFIAC]

LOESORIE L 02I00%0 L.13 NSLFS 07104 32
s LM 0064 LA 2 ) O8N 304 NED ]
i

mk

Ll. X WTLLLY4 L.l FLT BIS RS 2.729047
Lz ATEZA0T BZOIATS 0,49 1 621 .oLany 1. 202591
L3 JHOEDRSE L BOASZLI 0,63 1, B 3L L.0717 OTTRER
LA 30066 B8 1307 . &0 i, S4% L. 181406 il
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Note: mb is the monetary base, def is the deficit. Source: calculated by the authors.
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sible allows monetary regulation to solve fiscal problems.

As mentioned above, the state budget of Armenia is
characterized by chronic budget deficits (Fig. 1). Let’s
consider these indicators for GDP (Fig. 8). The share
of expenditures of the state budget of the Republic
of Armenia in relation to the gross product has sig-
nificantly increased since 2008. This is offset by an
increase in the budget deficit due to the contraction of
the economy as a whole as a result of fiscal revenues.
Thus, the problem of increasing government revenues
is quite obvious.

The reduction of budget expenditure is not an easy
task, especially in developing economies. Fig. 9 shows
the structure of government spending in Armenia. As
you can see, the largest share of spending falls on social
spending, defense and the state apparatus. These sections
are difficult to cut down.

As a result, macroeconomic regulation urgently
requires control of public spending. In the absence of
stronger institutions, it is forced to address the problem
through monetary intervention.

o Methodology: Characteristics of the relationship
model between government spending and inflation

To determine the relationship between government
spending and inflation, we used the model described in the

varbasic, def, def

varbasic, def, govib

Table 6
Granger causality test of the monetary base
and budget deficit

mh
AT

Source: calculated by the authors.

work by S. Olubokun, E. Ayooluwade and F.O. Fawehinmi
(2016) [20]. Equation 16 is a brief description of this model:
Equation 16

k
a‘t :zAi X OLt—l + ut’
i=1
where a, is a column vector of observations of all vari-
ables in a model at t, p, = V, - V, — are impulses, inno-
vations and other shocks.

In particular, in the model presented in the above-
mentioned paper variables Real GDP (RGDP), Total Gov-
ernment Expenditure (TGEP), Inflation (INFR), Money
Supply (MSPL) and Exchange Rate (EXCH) (o= RGDP,
TGEP, INFR,, EXCH,, MSPL,) were used.

varbasic, def, mb

varbasic, govib, def

varbasic, mb, def

varbasic, govtb, govib

varbasic, mb, govib

varbasic, govtb, mb

varbasic, mb, mb

0 2z 4 6 il 0 2z 4 6 il 0 2z 4 6 &
step
95% CI impulse-response function (irf)

Graphs by irfname, impulse variable, and response variable

Fig. 4. Impulse-response function for following variables: budget deficit, government securities, monetary base

Source: calculated by the authors.
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Fig. 5. Orthogonalized impulse-response function for the following variables: budget deficit, government
securities, monetary base
Source: calculated by the authors.
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Fig. 6. Government internal debt of the Republic of Armenia, billion AMD
Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020) and

also calculated by the authors.

Equation 17 is disclosed in Equation 17: +oMSPL,  +aRGDP,_ +V,
Equation 17 EXCH, =B, +B,TGEP,_, + B,INFR _, +8,EXCH_ +
+B;MSPL,_, +B,RGDP_ +V,
RGDP, =vy,+v,TGEP_ +YINFR_, +Y,EXCH,_, + MSPL, = 6,+6,TGEP,_ +0,INFR_, +0,EXCH_ +
+Yy.MSPL,_, +YyRRGDP,_ +V,, +0,MSPL,_, +oRGDP,_ +V,
TGEP, =8, +6,TGEP_, +6.INFR_, +8,EXCH,_, +
+0,MSPL,  +8RGDP _1+V, where y,-y, 6,- 0, a,—a, f,—f; and o, - o are the pa-
INFR, = o, + o, TGEP,  + o INFR,  + o EXCH,_ + rameters to be estimated.

70 FINANCE: THEORY AND PRACTICE 4 Vol. 24, No.6'2020



M.A. Voskanyan, L.V. Paronyan

= CPI (cumulative)
= CPI (core inflation)
Target

Target
jQ\ AN
2 v /\L
m 1 1 1 T 1 1 T T 1 I w

-3 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Fig. 7.CPI and Central Bank of Armenia monetary policy target, quarterly, %
Source: database of the Central Bank of the Republic of Armenia. URL: www.cba.am (accessed on 12.10.2020).
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Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020).
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Fig. 9. State budget expenditure structure of Armenia
Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020).
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The data were converted to stationary and normal
distributions and a VAR model was built. The resulting
model was considered by the authors both holistically
and by individual regressions. Finally, the authors built
a table of the impulse-response function, which made it
possible to assess the influence of two separate indica-
tors on each other.

o Testing the model of connection between public ex-
penditure and inflation for Armenia

We used the following data to build the model for Ar-
menian economy: quarterly data on the exchange rate (exr),
government expenditure (exp), inflation in the form of CPI
(inf), money supply (m2) and real GDP (rgdp) from the
first quarter of 2003 to the third quarter of 2019. Then, we
calculated the differences between logarithms of this data,
and checked them for stationarity by means of Dickie-
Fuller test (Appendix, Table 6). We normalized time series
(Appendix, Table 7). We then calculated the order criterion
for the model (Appendix, Table 8). Thus, the third order
was concluded to be the best choice for the model. The
model produced the following points:

« government expenditure is affected by govern-
ment expenditure itself with lags of 1, 2 and 3, and is
affected negatively, which is logical, because if in one
quarter the authorities spend more money from the
state budget, then in the next quarter they should cut
their spending;

« the impact of exchange-rate volatility on govern-
ment expenditure is also negative, if the dram to the
dollar becomes more expensive, then government ex-
penditure increases with the first lag;

« inflation is influenced positively by inflation itself,
exchange rate volatility and changes in the money sup-
ply with the third lag;

« exchange rate volatility is affected positively, only
by the exchange rate itself, with the first lag. The money
supply is also affected by exchange-rate volatility with
one lag, but negatively;

« real GDP is affected negatively, only by the real
GDP itself through one lag (quarter).

The analysis of the impulse-response function (Fig. 10)
and the orthogonalized impulse-response function (Fig.
11) showed that internal shocks are strongly responded
by government expenditure (they respond to shock from
government expenditure itself, exchange rates, inflation and
money supply), real GDP (responds to shocks from exchange
rate, inflation, money supply and real GDP itself), but the
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inflation response to changes in government expenditure
is rather small. The response of the indicators to external
shocks almost coincides with the response to internal
shocks, except government expenditure, which responds
more to changes in real GDP than to changes in prices. The
most significant factors for real GDP were exchange rate
volatility inflation and exogenous changes in GDP itself.

The analysis showed that inflation does not react to
internal and external shocks, which means that it is not
subject to market mechanisms, but the high concentration
in the market of goods in Armenia, as well as the active in-
tervention of the Central Bank of Armenia in the currency
market, as detailed in our previous studies. The analysis
also supports this point, evidently indicating that the
exchange rate of the national currency did not respond to
any internal or external shocks included in the regression
analysis, which may be due to non-market mechanisms of
exchange rate formation of the dram and active currency
regulation by monetary authorities of Armenia.

Finally, when examining GDP growth, GDP deflator
and CPI, it can be seen that GDP growth is in most cases
higher than GDP deflator growth, which in fact does not
reflect either inflationary GDP growth or low consump-
tion growth, where supply exceeds demand (Fig. 12). This
dynamics reflects the lack of economic efficiency.

The developed model points to the ineffectiveness of
monetary regulation within inflation targeting in Armenia,
since monetary regulation aims at the fiscal objective of
controlling the growth of state budget expenditures along
with price level instability.

Fiscal dominance: public debt and exchange rate
Finally, the most notorious stumbling block between fis-
cal and monetary policy is the problem of public debt.
While in theory this problem is being addressed by the
Central Bank lending money to the government, in prac-
tice many countries use exchange-rate mechanisms.

As mentioned above, Armenia is pursuing an inflation
targeting policy that assumes a freely floating exchange
rate of the national currency. According to the Law of RA

“On Currency Regulation and Currency Control”,? as well
as the IMFS classification, Armenia is included in the group

2 Cf The Law of RA on Currency Regulation and Currency Control.
URL: http://www.parliament.am/legislation.php?sel=show&ID=
2140&lang=eng (accessed on 05.05.2020).

® CF Annual Report on Exchange Arrangements and Exchange
Restrictions 2018; International Monetary Fund. Monetary and
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Source: calculated by the authors.
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Fig. 12. Growth of GDP, CPI and GDP deflator, annual, in %

Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020) and

also calculated by the authors.
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Source: database of the Central Bank of the Republic of Armenia. URL: www.cba.am (accessed on 12.10.2020).

with a regulated free floating rate. In addition, the Law
notes the possibility of the Central Bank’s intervention
in the foreign exchange market, in case it is necessary to
achieve the goals of monetary regulation.

The assessment of foreign exchange regulation in
Armenia testifies to the active intervention of the Central
Bank in the foreign exchange market and in the formation
of the dram exchange rate. Figure 13 shows the dynamics
of the exchange rate by month. Despite significant external
and internal shocks for the economy, the AMD exchange
rate has demonstrated stable volatility over the past few
years [19]. Many of our researches prove that such stability

Capital Markets Department, April, 2019. URL: https://www.
imf.org/en/Publications/Annual-Report-on-Exchange-Ar-
rangements-and-Exchange-Restrictions/Issues/2019/04/24/
Annual-Report-on-Exchange-Arrangements-and-Exchange-
Restrictions-2018-46162 (accessed on 12.05.2020).
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has been and is currently ensured by efforts of monetary
authorities [20]. The analysis of the formation factors of
the exchange rate indicates a rather low participation of
market factors in this process, while the role of monetary
authorities is big [21, 22].

Maintaining the exchange rate at a certain point aims
at several objectives. Among the most significant are the
maintenance of prices and the resolution of the public
debt problem.

As we can see in Fig. 14, Armenia’s external debt
amounts to almost $ 12 billion and is equivalent to above
85% of GDP. More than half of the debt is in the govern-
ment sector.

As of 2018, the share of total government debt in GDP
was 55.7%, including 44.5% of external debt and 11.2%
of domestic debt (Fig. 15). According to the Fig., over the
past 10 years, Armenia’s total public debt has increased
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Fig. 14. Gross external debt of RA, million USD

Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020).
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Fig. 15. Government debt of RA (in % of GDP) and exchange rate of AMD

Source: database of the National Statistical Service of the Republic of Armenia. URL: www.armstat.am (accessed on 12.10.2020).

twice: after 2008 and 2014. Both periods were caused

by external shocks, which had a negative impact on the

macroeconomic situation in Armenia and demanded

an increase in the country’s external debt to offset the

loss of economic growth. Since the end of 2014, the Ar-
menian government has been actively raising domestic

debt obligations.

The problem of Armenia’s high government debt is
obvious and certainly requires both regulation and solu-
tion. Monetary policy is actively involved in solving this
problem now. If the Central Bank of Armenia stimulated
the investment of the financial system in government
securities by the Armenian government, using supervi-
sory functions on the part of the internal debt, then, in
our opinion, it is pursuing a policy of gimmicks on the
external debt to maintain the exchange rate at a stable
level, conceived to the detriment of the country’s export
positions and the competitiveness of the domestic product
in foreign markets, including the EAEU market. In this
regard, a model of the relationship between the public debt
and the exchange rate of the national currency in order

to identify this relationship in the Armenian economy is
presented below.

o Methodology: Characteristics of the model of the re-
lationship between public debt and the exchange rate

In order to identify the dependence of exchange rate
volatility in a country’s government debt, we propose the
following model: a country with a similar structure and
internal and external shock to the economy was selected
as a benchmark. The choice was also based on the imple-
mentation of inflation targeting policies in the context of a
regulated floating exchange rate. In addition, the country’s
trade route options as well as the structure of GDP were
included in the country’s selection criteria. Based on the
above criteria, we chose the Hungarian economy to build
the basic model, which applies inflation targeting in a
floating exchange rate framework,* has no access to the

4 Cf. Annual Report on Exchange Arrangements and Exchange
Restrictions 2018; International Monetary Fund. Monetary and
Capital Markets Department. April, 2019. URL: https://www.
imf.org/en/Publications/Annual-Report-on-Exchange-Ar-
rangements-and-Exchange-Restrictions/Issues/2019/04/24/
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Table 7
Correlation between variables
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Regression model with the dependent variable of exchange rate
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Table 9

Heteroskedasticity and omitted variables test

. estat hettest

Breusch-Pagan / Cock-Weisberg test for heteroskedasticity

Ho: Constant variance

Variables:
chi2 (1) = 0.15
Prob > chi2 = 0.7007

. estat ovtest

Ramsey RESET test
Ho: model

F(3, 79}

Prchb > F

sea and two major industries are metallurgy and textiles.
Based on the analysis of monetary and exchange rate
policy in Hungary, a model was built that describes the
relationship between the country’s public debt and the
volatility of exchange rates of national units.

To build the currency volatility, we used quarterly
data from the first quarter of 1998 to the third quarter of
2019 on the following indicators: GDP, M1 cash aggregate
(cash + demand deposits), inflation (CPI), exchange rate,
export and import, and government debt. The data have

Annual-Report-on-Exchange-Arrangements-and-Exchange-
Restrictions-2018-46162 (accessed on 18.03.2020).
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fitted walues of exr

using powers of the fitted walues of exr
has no omitted wvariables

1.02
0.3886

been seasonally cleared, differences between logarithms
of current and previous periods have been calculated and
then the data have been normalized (Appendix, Table 9).

First, we tested the correlation between variables to
avoid the multicollinearity. The highest correlation is
between imports and GDP, imports and exports, inflation
and money supply (Table 7). Since the exchange rate is
more closely correlated with imports than with export or
GDP, we decided to keep imports, monetary inflation and
inflation rate in the model along the same lines.

We built a regression model with the remaining vari-
ables (Table 8).
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Fig. 16. Volatility of real exchange rate of the dram and exchange rate of the dram on the model examined
Source: database of the Central Bank of the Republic of Armenia. URL: www.cba.am (accessed on 12.10.2020) and also calculated by the authors.

The model is acceptable (R2=0.5552), which means
that exchange rate volatility is explained by data vari-
ables with probability more than 50%. To validate the
model, we tested the model for heteroscedasticity
(Breusch-Pagan test) and lack of significant variables
(Ramsey test) in addition to lack of multicollinear-
ity. The test results made us conclude that there is no
heteroskedasticity and that there are no significant
variables omitted (Table 9).

The model was adopted for testing in the Armenian
economy.

« Testing the model of connection between government
debt and exchange rate for Armenia

Exchange rate volatility equation for the Hungarian
economy:

Equation 19

ExR=-0.0073885 *CPI+0.3160456 *Imp —
-0.5016812*Debt.

Using Equation 19, we analyzed and assessed the impact
of government debt on the exchange rate of the dram.

Figure 16 shows the analysis of the movement of the
exchange rate using the formula and the real exchange
rate. The data used in the model does not have a season-
ality factor, and each variable is the difference between
the current and the previous period of the logarithms
(all variables except the CPI) of the variable values. The
volatility of the dram exchange rate is also seasonally
adjusted. We conclude that the exchange rate volatility of
the Hungarian forint against the US dollar (Exr _h) is not

similar to the exchange rate volatility of the dram against
the US dollar (Exr_a). Thus, the Armenian exchange rate
is not regulated by the same regime as the Hungarian
exchange rate, even if both Armenia and Hungary have
a floating exchange rate regime. Thus, the volatility of
the dram is due to non-market factors, which indicates
the intervention of the Central Bank of Armenia in the
foreign exchange market of Armenia.

In addition to meeting the targets, non-market in-
terference shows that monetary authorities also indi-
rectly engage in fiscal regulation to keep external debt
at a certain level.

CONCLUSION
Fiscal dominance in the Armenian economy is clearly
present to some extent. For sure, monetary policy aims
to achieve stable prices in the country. However, the tar-
get chosen greatly facilitates the adoption of regulatory
instruments, and the intended target directly solves the
problems of fiscal policy.

The developed models have proved that all three
mechanisms of fiscal dominance are used in monetary
regulation by the Central Bank of Armenia. The most
pronounced are fiscal expenditure, as well as external
government debt. Clearly, the priority of these objectives
in macroeconomic regulation requires fiscal dominance.
However, given the negative consequences for economic
growth and well-being of the population in the long term,
we believe that the chosen approach in the country’s
macroeconomic policy should be revised.
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APPENDIX

Test of the data distributions

. oawilk def govib miy

Shapiro=Wilk W test for normal cdata

Table 1

Variable s W W - Probeez
clf ih 0, 95378 2. 1¥6 L.30% 03, DA S6H
qQovih 16 0. 87515 1.086 0,175 0, 43060
ke 16 o, 356R7 1. 900 1,362 0, DAGA]L
. afrancia def govcl b
Shapiro-Francia W' test for normal data
Variable O W W = Probsx
el f 16 0. 95331 2.279 1.549 [EN H A
goveh 16 0, HE3E2 0y, T =0.443 B, &TL2H
] 16 0, 9a52H L.659% 0, 992 0, LRSE
Table 2
Test of stationarity
- dtuller def
Dickey-Fuller text for unit root Humber of oby = 45
Intecpolated Dickey-Foller
Tazk L% Ceitical 5% Ceitheal ID% Critieal
Statistic Value Value Yalue
2|} =9.273 =3. 614 =2.044 =2 606
HacKimmon approximate p-value for ([t} = O.0000
. dfuller gavib
Dickey=Fuller Test {40 4nit root Hasbher of obs - 45
Interpolated Dickey-Faller
Tewk L% Critical 5% Critical 10% Critical
Statistic Value Value Walue
FA 5] 14.91L . 614 Z2.944 2.606
HacKinmoa apprasimate p-value for ([t} = 000000
= dfuller ab
Dickey=Fuller test for unit root Haabher of obha L] 45
Interpolated Obckey-Foller
Test L% ceitical 5% reitical 0% Critical
Statiztic Value Value Walue
FaL ] =581 - 6l -2.944 -2.606
Hacklormn appraximate p-value for 2(th = 0, 0000
Table 3
Selection-order criteria test
. varaos mb gow
Selection-order criteria
Sample: 20091 - 2019%g2 Humber of obs 42
Lag LL LR df B FFE AT HQIC SRIC
[1] 0454 001424 = BTETE =, 84843 = 796013
1 37.6232 34.339 4 0.000 .(000761* =1.50587¢ -1.41488% -1.25T63*
2 39.1325T 3.0249 4 0.554 .000858 -=1.38T41 -=1.23576 -.973682
K 44.3148  10.358¢ 4 0.035 000814 =1.44356 =1.23126 ~.BG64341
& q8. 4244 3.21% 4 D.084q LO000E1e -1 .44878  ~1,17541 =, 1040E%

Endogenous: mb govib
Exopenous oons
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Table 4
Selection-order criteria test
- warsoc gov daf
Salection=order criteria
Sampler 20091 - 2019g2 Humber of obs = 42
lag Lls L df 5] FPE AIC HOIC SBIC
o -HE, 9472 S 19506 4.0451 407540 q.12785
1 =66,5337 32,827 4 0000 10847 3. 45398 354497 3. T0R22
2 =61.4151 10.2Z37 4 0037 J1030E7 J3.40072 3.55237 F.Bl445
El -28,6354 43,56 4 0000 4436 2.55406 2.78637 J. 13329
4 =31,9047 15.461* 4 0,004 ,03740%  Z.AT641* Z.64938°  3,12113¢
Table 5
Selection-order criteria test
. wvarzoo ab daf
Selection-order eritaria
Sample: 2008gl = 201892 Mumber of obs 4z
lag LL LI df P FPE AL ROIC SHIC
[} 52.1963 o314 =2.3903 -2.35997 -2_3075%
1 55.2431 B.0937 4 0,182 .00032% =2.34491 =2.25392 =Z.09667
2 60,3601 10,252 4 0,036 000312 -2.30853 -2,24689 -1.5849
3 A5.427 50,118 4 0,000 000115 =3.4012% =3,1889% =2,82206
4 5. 5631 Z0_272* 4 0.000 _O000E6F =3.69348°F =3F.42052F =ZF_94877°¢
Table 6 Table 7
Testing variables for stationarity Test of the data distribution
- dtalles exp
Dickey-Fulles teat fog it goot Sumber of cbs - [ 1] - Ruil.k "5* Lh[ e ‘? rﬁ
IRTEIPULATE DLLEY- Ul el Shaplro-Wilk W test for mormal data
L i ericieal 3 erinical 0N Ericizal
Bhanishin ailua Valse Valum
Vag iable Oba L} W | 3 Frobrz
2e 14.1m 1w z.0L8 184
e v S e Bl o 1r = 0 s €6 D.98053 1. 144 [T T UL
inf (11 0. 98633 . 802 =0, 478 o, GE3I6H
EHE L1 0. 9631T 1.80% L.28% O, B0
[ (17 0. 96852 1.847 L. 330 OO0 T4
. s ] il 0. 96573 T.00T L.3lD . BeG5A 7
il
« sfrancia exp inf ek =2 oodp
Shapiro=Francia W' test for mormal dita
Variable Oy W L E Probez
e 11 0. 97334 1.731 L.D56 O, LSS58
e e int 66 099051 G612 =D.MA DR
EHE b b 96799 2.078 L. 408 [EM e RS
fickey-Puller Test £53 wnit Eost mmbar of cka = “ o 56 B 96735 2. 120 L. 446 B.OT4LE
e ntarpalated Tasieys Fulier ripdp 1] B ITELD 1.805 L. 137 Ca12TE4
s I exirical 1 Critical 181 Eritical
Stazistiz Valus Walue value
Fe 3.847 -1.888 2.8 2.8
Mucirnon spproaimate p-value oz Eith = .00
Table 8
. dfallen 2 . o .
Selection-order criteria test
Sakey-FulLex Tean for wAT 1068 tambar of sba = s
EAtepolated Thther-Dadler [T SR —
Teat 10 Critieal §% Criticel Y Critieal
Eratiatin Valua Vb alue
Selection=vrder ceitlesia
Bics 244 -1.888 -8 -zaw sample: 20080 = 2000 HumbsE of abs a2
Hepkinren e rsninans p-vales for Fink = £.00 Lag LL LR T e PR AlC note Mie
= douliee Tedp o | s Dolle=1d =15 0GB =15,0004  =1%,6672
Bickey-Fullnr teak for ik reck Mtar ot phe - o P osE3.924 13350 7% 0,000 33140 =17,7060% =16, BLI0C «16,1874°
r g 597,237 27,024 IH 0,258 Xodesld =1€,0464 <16, 10055 <14,950
Intespolated Bic . 3 | se3,080 31,500 25 0,170 £ Te=1d4 =16, 508 =15, 41T 13,0047
THE Ih sl e 0% SriE '] R1%,007 81,993 FL 0,000 %.0e-1d -16, 1% 15,1871 -132,97%)
Stakiatic Valus Valus Valm
Eit 11,788 3359 2,008 2.5 Erclogenous;  wap inf sar =3 mgdp
Exogenaus:  _cong
Maskianen ApeTaimans D-valus [ex 3011 = 0,088
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Table 9
Test of the data distribution
. swilk ml cpi r exp imp gdp debt

Shapiro-Wilk W test for normal data
Variable Qs W v - Prob»z
ml 1 0.97358 1.924 1.440 0.,07491
cpi BE 0.98465 1.118 0.245 0.40294
exr BG 0.99031 0,708 =0.T66 0,77816
exp B6 0.97602 1.747 1.227 0.10984
imp 86 a.98240 1.282 0.546 .29242
gdp B6 0.97715 1.650 1.101 0.123535
debt B Q.97960 l.486 0.871 ag.19182
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