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Abstract

This study will design the composition of fiscal consolidation from the perspective of
Kosovo, a country in Western Balkans 6. The study employs SVAR to obtain results for the
short-term period and VECM to obtain results for long term period. This paper presents one
of the few works in literature that employs both SVAR and VECM models to obtain results
and to our knowledge this is the only study that treats composition of fiscal consolidation
from SVAR and VECM approach. Covering short time impacts and long-time impacts
through SVAR and VECM will offer a more credible approach for recommendations. This
study concludes that in Kosovo the most appropriate fiscal consolidation composition is made
with interventions in current expenditures and taxable revenues.
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1. INTRODUCTION

One of the biggest debates in the literature in the field of fiscal consolidation
is the appropriate composition of it. Although this topic is treated in numerous
papers, the results are still inconclusive. While until the 90s fiscal consolidations
were considered recessionary, some fiscal consolidation episodes in Denmark and
Ireland analysed from Giavazzi & Pagano (1990), turned out to be expansionary and
since then, this topic attracted in broader ways researchers and policymakers. All the
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focus after the 90s was oriented in the deep analysis of the elements that can make
fiscal consolidation expansionary and as was stated composition has the largest
contribution in these debates and analysis.

In the literature are found three major groups of the debates related to the
composition of fiscal consolidation. First one supports consolidations that are
directed through expenditure cuts, the second one supports consolidations that are
directed through tax increases and the third one deals with a combination between
expenditure cuts and tax increases. Literature that supports expenditure cuts,
represents the most empirically argued evidence and is supported by Pedersen
(1994), Alesina & Perotti (1997), Giavazzi, et al. (2000,) Blanchard & Perotti (2002),
Lambertini & Tavares (2005), Alesina & Ardagna (2012), Molnar (2013), Alesina
et al. (2014), Attinasi & Metelli (2016), Krajisnik et al. (2019), Alesina & Mei
(2020), Lacalle (2021), and Barnichon et al. (2022).

Second group of authors does not exclude the interventions on the
expenditure side, but the main orientation according to them was argued to be on the
revenue side. This group of authors is made by Bertola & Drazen (1993), Coenen et
al. (2008), Bilicka et al. (2012), Banerjee (2014), Dabla-Norris & Lima (2018),
Kiminyei (2019), and Marattin et al. (2021).

Third group of authors made by Pereira & Roca-Sagales (2011), Cournede
et al. (2014), Rawdanovicz (2014), Kastrop et al. (2017), Rodriguez-Vives (2019),
and Cepparulo & Mourre (2021), argued that each country has its own specifics, and
complex processes such as fiscal consolidation need multidimensional approaches
in order to succeed, thus composition of fiscal consolidation cannot be directed just
to one side. Third group of authors point out the importance of market conditions of
each country for the design of fiscal consolidation processes and it is to policymakers
and also to scholars to analyse and propose the most appropriate way to do it.

Following the above-mentioned discussions, this study aims to identify the
relevant composition of fiscal consolidation from the perspective of Kosovo, a
country in Western Balkans 6 (WB6)1. To fulfil the above-mentioned aim, this study
will employ the SVAR (Structural vector autoregressive model) to obtain the results
for the short term period and VECM (Vector error correction model) to obtain the
results for the long term period. Mancellari (2011), pointed out that VAR models
such as Reduced VAR, SVAR and VECM become very popular in studying fiscal
policies especially in the identification of the appropriate way of fiscal consolidation.
Blanchard & Perotti, (2002), Perotti (2004), Afonso & Sousa (2011), Pereira &
Roca-Sagales (2011), and Attinasi & Metelli (2016), are just a few authors that have
contributed in literature of fiscal consolidation using VAR models. More details for
the above-mentioned studies will be given at the literature review section, but at this
part it is important to mention that SVAR and VECM will be used to estimate

U WB6 includes: Kosovo XK, North Macedonia MK, Albania AL, Serbia SRB, Montenegro MNE, Bosnia &
Herzegovina BH
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categories of revenues and expenditures to draw the right composition of fiscal
consolidation for Kosovo.

The contribution of this paper is threefold. First, the paper will include all
categories of revenues and expenses in the estimation equations. While most of the
studies in this field take into the consideration just tax revenues, we will also include
non-tax revenues and own-source revenues as very important variables to analyze.
Regarding the expenditures, we will also cover all of them divided in current
expenditures and capital investments. Second, working from this perspective,
covering all categories of revenues and expenditures will put a base for relevant
policy recommendations to implement fiscal consolidation with an empirically
argued composition. Lastly, this paper presents one of the few works in literature
that employs both SVAR and VECM models to obtain results and to our knowledge
this is the only study that treats composition of fiscal consolidation from SVAR and
VECM approach. Covering short time impacts and long-time impacts through
SVAR and VECM will offer a more credible approach for recommendations.

To sum up, this study concludes that in Kosovo the most appropriate fiscal
consolidation composition is made with interventions in current expenditures and
taxable revenues.

2. LITERATURE REVIEW

In the previous part it was mentioned that the first ones to find that fiscal
consolidation can be expansionary are Giavazzi & Pagano (1990). Following the
conclusions of Giavazzi & Pagano (1990), the authors Alesina & Perotti (1995), are
the first ones that have posed questions about the causes of expansionary fiscal
consolidation, questions that nowadays still evoke debates in literature and also in
policymaking. Since then, Alesina & Perotti (1995), have oriented debate in the
composition of fiscal consolidation as a key determinant for expansionary effect.
Their methodological approach as was mentioned by themselves was very simple,
using simple regressions, but it is of interest to mention that in the study of Alesina
& Perotti (1995), questions that they have made and the direction that they have gave
to the analysis of fiscal consolidation are far more important that the approach that
they have used. For the first time, Alesina & Perotti (1995), have concluded that
expenditure cuts-oriented consolidations tend to produce expansionary fiscal
consolidation, therefore a new chapter of studies in the field of fiscal consolidation
was open. During the years, situations in different countries and regions, caused by
different crises, mismanagement of public debt and also miss planning of budget
have produced cases for different studies in this field, all the time in the function of
creating expansionary fiscal consolidations.

As was mentioned in the introduction part, the VAR models are very popular
in analysing fiscal consolidation. We are going to start presenting VAR literature
with the paper of Blanchard & Perotti (2002), called “An empirical characterization
of the dynamic effects of changes in government spending and taxes on output”. This
study is one of the most cited papers in the literature of fiscal consolidation, therefore
is considered a normative mostly because of the approach created to identify fiscal
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policy shocks. Blanchard & Perotti (2002), employed SVAR to describe the dynamic
effects of taxes and public expenditures on economic activities. In their model they
included GDP, taxable revenues and public expenditures, used at the aggregated
levels. Blanchard & Perotti (2002), concluded that expenditure shocks have a
positive impact on the output, but revenue shocks have the opposite effect. Later, in
2004, the author Perotti gets back once again to this topic to extend previous
findings, this time analysing five OECD countries, USA, West Germany, Canada,
United Kingdom and Australia. Similar to the study of the year 2002 with Blanchard,
the author Perotti (2004), uses SVAR to investigate the impact of fiscal policies on
GDP. Different from the previous study, Perotti in the study of 2004 beside
expenditures and revenues includes in analysis interest rates and prices as important
determinants in fiscal policies. Perotti (2004), finds that the impact of revenues and
expenditures shocks on GDP have become weaker with the time and this can be
attributed to the inclusion of other variables in analysis. Similar conclusions are
found also in the study of Burriel et al. (2009). The authors mentioned above use the
SVAR model to show the effects of fiscal policy shocks on GDP for the Euro Area
and United States in the period from 1981ql to 2007g4. In their SVAR model they
included GDP, net taxes, public expenditures, GDP deflator and interest rate of
government bonds. Burriel et al. (2009), concluded that the role of spending shocks
on GDP has been reduced with the years and fiscal consolidation has changed face
and is not a one sided process.

Attinasi & Metelli (2016), in their SVAR analysis analysed fiscal
consolidation from the debt/GDP ratio perspective for the period 2000-2012 in the
Euro Area. This study is the first one that includes public debt in the analysis of fiscal
consolidation for the Euro Area. Attinasi & Mettelli (2016), have argued their choice
based on the fact that public debt has increased very much in the Euro Area and
presents a very important variable to be analysed. According to Attinasi & Mettelli
(2016), fiscal consolidation oriented through expenditure cuts decrease public debt
levels, while fiscal consolidation oriented through tax increases lead to an increase
of public debt, therefore a successful consolidation is a result of expenditure cuts.

Afonso & Sousa (2011), is another study that uses SVAR to show the effects
of fiscal policy on the economy and assets market. In this study is analysed the
experience of the USA, UK, Germany and Italy. The approach of Afonso & Sousa
(2011), is more advanced since in their model besides GDP, revenues and
expenditures are also included GDP deflator, unemployment rate, housing price
index, stock prices and long-term interest rates. Afonso & Sousa (2011), found that
expenditure shocks have a positive and lasting effect on GDP in the USA and UK,
while in Germany and Italy this effect is positive but short-termed. Meantime Afonso
& Sousa (2011), concluded that for all countries in analysis, expenditure shocks have
a positive impact in house prices, but a negative one in stock prices. The findings of
the study of Afonso & Sousa (2011), confirm the positions of the third group of
authors presented in the introduction part that fiscal consolidation has not a unique
recipe and each country should implement it according to their market conditions.
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Pereira & Roca-Sagales (2011), studied the case of Portugal for the period
1980-2005, to show the impact of fiscal policies changes to GDP. Pereira & Roca-
Sagales (2011), used the VAR model and impulse response functions to get their
results. In the VAR model they included 88% of public expenditures divided in
current transfers, public consumption, wages of employees and investments.
Regarding the public revenues, they included 85% of revenues divided in direct taxes
and indirect taxes. They analysed the shocks of the above-mentioned variables in
GDP and their results suggested that in Portugal there is space for an increase in
indirect taxes and a cut in public consumption.

Cournede et al. (2014), have analysed optimal fiscal consolidation from all
sides of interventions, including tax increases, tax cuts, expenditure increases and
expenditure cuts. In their study, authors mentioned-above, have ranked fiscal factors
for the appropriate fiscal consolidation for OECD countries. According to Cournede
et al. (2014), inheritance and property taxes are the most appropriate revenues that
can be increased in times of consolidation. Furthermore, in the same study it was
mentioned that health, education and family care expenditures are not supposed to
be cut in time of consolidation, but subventions expenses are ones that can be cut.

It was mentioned in the introduction part and also from the literature just
presented above that fiscal consolidation is a multidimensional complex process and
designing it is not a simple task. While in the literature there was a tendency to
separate composition of fiscal consolidation in two directions in tax increases or in
expenditures cuts, we just presented studies that through deep analysis, are
promoting compositions according to the mix instruments of fiscal policies. Kastrop
et al. (2017), pointed out that just a mix policy of expenditure cuts and tax increases
can lead to a successful fiscal consolidation process. Rawdanowicz (2014), suggests
that policymakers can choose different compositions of consolidation that fulfil
targets of GDP growth, so it is not necessary to orient fiscal consolidation in just one
direction. Similar to the approach of Rawdanowicz (2014), the author Rodriguez-
Vives (2019), shows that quality of public finances is highly linked with the
composition. The way how revenues and expenditures are planned and implemented
should offer a long-term GDP growth (Rodriguez-Vives, 2019).

To the best of our knowledge, there is no study that has treated the fiscal
consolidation from the perspective of Kosovo, but literature offers studies in the field
of fiscal policies of Kosovo that can be related to the composition of fiscal
consolidation. Rexha et al. (2021), have employed the VAR model to find the impact
of direct and indirect taxes on real GDP growth of Kosovo. Their results indicate
that indirect taxes have a significant positive impact on GDP, while direct taxes have
a positive impact but not a significant one. In another study Rexha et al. (2021 a),
analysed the impact of public expenditures and public revenues in growth and found
that public expenditures are the ones with a significant positive impact in growth
while public revenues have a positive impact in growth, but not significant. Fetai et
al. (2020) and Bexheti al. (2020) have examined the link between public debt and
economic growth for WB6, and have identified thresholds up to which public debt
can have a positive impact in output. Regarding the studies of Fetai et al. (2020), and
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Bexheti al. (2020), it is important to note that in the case of WB6 countries (including
Kosovo) exists thresholds that cannot be elapsed because of the negative impact in
growth, therefore different policies should take in consideration these limits.
Konxheli (2018), has brought a study that analyses the impact of capital investments,
mostly the infrastructure investments on economic growth and has concluded that
this relationship is positive. Following the conclusions of the above-mentioned
studies, this paper will expand them to identify the appropriate composition of fiscal
consolidation in Kosovo.

To summarize, we can see that most of the studies in the field of fiscal
consolidation analyses only major groups of revenues and expenditures using only
SVAR to obtain the results. This paper will fill this gap in the literature using both
SVAR and VECM methods to expand and advance findings for fiscal consolidation.
Since this study will cover all sources of revenues and expenditures, we are
considering that employing SVAR without VECM will not offer a clear view with
lasting recommendations. Therefore, we are using separate models to have separate
findings for the appropriate composition of fiscal consolidation in the short term and
in long term.

3. METHODOLOGY AND DATA ANALYSIS

As it was mentioned in the previous parts, this paper will employ the SVAR
model to obtain results for the short period and the VECM model to obtain results
for the long period. The variables that will be included in models are GDP, taxable
revenues (TR), non-taxable & own source revenues (NTOR), current expenditures
(CE) and capital investments (CI). This study covers quarterly data from 2008Q1 —
2022Q3 for the all above mentioned variables. Data are retrieved from quarterly and
yearly reports of the Ministry of Finance, Labour and Transfers of Kosovo. All data
in this study are used in the logarithmic form (In variable). Descriptive statistics are
presented in the table 1, in annex 1.

Short term analysis — SVAR Model

Following explanations made in the previous part, the specification of the
model is as it follows:

xi=a + AiXe + o0 F ApXt-l + &, 1)

The above equation is identified as a five-dimensional vector with the five
variables mentioned above. A mandatory step before performing any VAR analysis
is the stationarity test. Mccarty & Schmidt (1997), pointed out that data in all VAR
analysis must be stationary at their levels or at least in their first differences,
otherwise the VAR models cannot be implemented. Furthermore, Mccarty &
Schmidt (1997), also have highlighted that the data that are being tested for
stationarity must be comparable across time. This paper uses Augmented Dickey-
Fuller to check the stationarity of data. The results from the Augmented Dickey-
Fuller at levels indicate that variables possess unit roots. A next step was to conduct
the stationarity tests at first differences. The results of the Augmented Dickey-Fuller
test for the first differences showed that variables do not possess unit roots, so we
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can say that they are stationary at first differences. The results of the stationarity tests
are presented in the table 2 in annex 1. Fulfilling the criteria of stationarity means
that SVAR and VECM models can be performed.

Since this part treats results for the short term, Structural VAR will be used
to run impulse response functions to get the results for the impact between variables.
But before moving on with the impulse response functions VAR orders should be
selected and diagnostic tests should be performed. Liew (2004), pointed out that
different lag order selection criteria such as FPE (final prediction error), Akaike
information criterion (AIC), Schwarz information criterion (SC), and Hannan-Quinn
information criterion (HQ) have been employed from different scholars to determine
lag length, but the most appropriate for studies below 60 observations like our case
are FPE and AIC. Since for this study the results from FPE (final prediction error),
Akaike information criterion (AIC), Schwarz information criterion (SC), and
Hannan-Quinn information criterion (HQ) resulted on the same number of lags, we
present the results for all above mentioned criterions. The results from all four
criterions show that the number of lags in this model is 4. More details about the
results of the VAR order can be found in table 3 in annex 3.

Diagnostic tests showed that VAR can be counted as a good model and can
be used for further analysis. VAR satisfies the stability condition since all unit roots
stay inside the circle. After the stability condition was confirmed, residual tests were
performed. The Lagrange multiplier (LM) autocorrelation test shows that variables
do not possess autocorrelation in time lags. Then, normality residual tests such as
Skewness, Kurtosis and Jarque-Berra showed that all residuals are normally
distributed. At Annex 1 are presented detailed results of all VAR diagnostic tests
performed.

As was mentioned above, this study uses SVAR to run impulse response
functions to get the behavior of variables in a possible case of fiscal consolidation.
In order to identify shocks, this study will use Cholesky decomposition. According
to Fetai & Zeqiri (2010), in cases where Cholesky decomposition is used for
identifying shocks, a crucial step is the ordering of variables, therefore we are going
to apply this order: non-taxable & own source revenues, taxable revenues, current
expenditures, capital investments and GDP. A similar order was presented in the
study of Blanchard & Perotti (2002). According to the above-mentioned
assumptions, the five variable SVAR model has the following form:

NTOR 1 0 0 0 0
TR B2 1 0 0 0

Xt= CE Bo= 31 32 1 0 O @)
cl b4l b42 b43 1 0
GDP b51 b52 b53 b54 1

From the matrix we can see that the SVAR model is just identified and the
number of coefficients of the matrix is 10. After finishing all the procedures
described above, now we can move on with the impulse response functions analysis
to see the impact of chosen variables on GDP. Then, according to the figures, we
make discussions about the appropriate composition of fiscal consolidation in the
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short-term period. Since impulse response functions are used for conclusions in the
short term, the results are analysed just for 6 quarters, or just one and a half years.
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Figure 1: The response of GDP (LNGDP) to shocks in GDP (LNGDP), Taxable Revenues
(LNTR), Non-Taxable and Own Source Revenues (LNNTOR), Current Expenditures
(LNCE), and Capital Investments (CI)

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo
(2009-2021) & Authors’ calculations

From the figure we can see that in the short-term period, GDP will be
positively impacted from the increase of taxable revenues and cuts of current
expenditures. On the other hand, the increase of non-taxable & own source revenues
and the cuts of capital investments do not represent good movements towards fiscal
consolidation.

From increases in taxable revenues, GDP in the first three quarters will move
into the negative region, but after that would experience a big increase. The impact
is significant until the fifth quarter. On the other hand, GDP from the increase of
non-taxable and own source revenues would experience just a smooth increase but a
significant one. From the fifth quarter GDP will return in the previous state,
confirming that non-taxable & own source revenues do not represent sustainable
source of revenues for a country.

If we analyse expenditures, we can see that cuts on them would cause bigger
changes on GDP. Shocks in current expenditures will put GDP in the negative region
in the first three quarters, but after that a huge and a fast increase would happen. The
increase trend will be stabilized from the fifth quarter. These changes are very
significant, showing that interventions in current expenditures represent the most
appropriate composition of fiscal consolidation. On the other hand, shocks in capital
investments will keep GDP in the positive region with a smooth increase, but from
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the fifth to sixth quarter the trend is decreasing. Saying this, the cuts in capital
investments are not seen as an appropriate instrument for fiscal consolidation
because at the end of the period their positive impact starts to shift into the negative
one.

From the analysis and discussions above, now we can say that impulse
response functions have offered a better view for a possible composition of fiscal
consolidation for the short term in Kosovo. We can say that in the case of Kosovo
are not excluded interventions in expenditure either on revenue sides, increases in
taxable revenues and cuts in current expenditures seem to be the appropriate design
for a successful consolidation but further analysis needs to be done for this impact
in long term period.

Long term analysis — VECM Model

Since the introduction part, we have mentioned that this study analyses the
appropriate composition of fiscal consolidation in the short term and in long term.
While for the short term we just presented the findings, the long-term analysis is
done through VECM. We have presented above that the optimal lag order criteria is
4 and data used in this study are stationary at first differences. Since we have data
that are stationary at first differences before moving on with VECM analysis it is
mandatory to check for the co-integration rank. The results of co-integration test are
determinant steps that allow a scholar to proceed with VECM. If variables are co-
integrated, VECM can be estimated otherwise we cannot proceed with it. This paper
has employed the Johansen Co-integration test to check for the co-integration and
the results are shown in the table 4 in annex 4.

Results of Johansen Co-integration test shows that trace statistic values and
max-eigenvalue statistic values represent different results. While trace statistic
indicates that one variable is co-integrated and directs the estimation into the VECM,
on the other hand the max-eigenvalue shows that variables are not co-integrated and
indicates that VECM estimation cannot be used. Regarding this issue, we
investigated which results are more accurate and it turns out that trace statistics are
superior to max-eigen statistics in small samples (Lutkepohl et. al, 2001). Therefore,
we decided to accept trace statistics with one co-integrated vector and to proceed
with VECM. The VECM equation is given as follows:

AInGDP, = By + X1, Bi AlnGDP,_; + Y1 m; AInNNTOR,_; Y1 p; AINTR,_; +
Yiso @i AInCE,_; + XiLo& AlnCl_; + pEC,; + w, 3)

The results from the VECM estimation with one co-integrated equation
reconfirm that there is a long relationship between GDP, taxable revenues and
current expenditures. On the other hand, in the long period non-taxable revenues &
own source revenues and capital investments seem to not be appropriate instruments
for a successful fiscal consolidation in Kosovo. The results for the long term exclude
capital investments and from the equation non-taxable revenues & own source
revenues, therefore we can say that in Kosovo the appropriate fiscal consolidation is
not one-sided process, but it includes changes in taxable revenues and current
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expenditure. The results of VECM are presented in the next table and then are built
into long equilibrium equations.

Table 1: VECM Test Results

Co-integrating Equation 1: Coefficient Standard Error P >lzl
AlnGDP 1.000000 - -
AInNTOR 0.085331 0.07415 0.332
AInTR -0.49092229 0.04696 0.003
AInCE -0.9343947 0.03900 0.000
AlnCI 0.2854854 -0.049040 0.223
C -2.790941

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo
(2008-2022) & Authors’ calculations

In the VECM analysis, when the interpretation of results is made, the signs
of coefficients are changed. Therefore, the long-term equation relation for the first
co-integrated vector can be written as follows:

GPD..; = 0.49092229InTR..; + 0.9343947InCE,; - 0.2854854 InCl,.; -
0.085331InNTOR,.; + 2.790941 5)

Before moving on with the discussions, diagnostic tests for VECM were
made and the results have shown a good model. The results are presented in the
Annex 1.

Findings of this study are in accordance with the findings of Pereira & Roca-
Sagales (2011), Cournede et al. (2014), Rawdanovicz (2014), Kastrop et al. (2017),
and Cepparulo & Mourre (2021), who concluded that fiscal consolidation is not a
one-sided process but must include reforms in both revenues and expenditures sides.
The results in short term period and as well in long term period show that reforms in
taxable revenues and current expenditures are those that can lead Kosovo to a
successful fiscal consolidation.

4. CONCLUSION

This paper aimed to present the appropriate composition of fiscal
consolidation from the perspective of Kosovo. To fulfil this, aim the study employed
the SVAR model for the short-term period conclusions and the VECM model for the
long-term period conclusions.

Results for the short-term periods obtained through SVAR and impulse
response functions and as well in long term period obtained through VECM indicate
that in Kosovo reforms should include increase just in taxable revenues and cuts in
current expenditures. The analysis has shown that capital investments and non-
taxable & own source revenues seem that are not appropriate instruments for
interventions. Current expenditures and taxable revenues are the ones that have
significant change on GDP, therefore long-term policies should be oriented on the
reforms that include changes on current expenditures and taxable revenues.
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This paper is limited in these findings since current expenditures and taxable
revenues are very broad categories. To have a better view of the appropriate
composition of fiscal consolidation, further analysis should be expanded at more
disaggregated levels for taxable revenues such as groups of direct taxes and indirect
taxes and also for current expenditures such as transfers and subventions, wages of
employees and goods and services expenses. This study presents just the first
direction of the appropriate composition of fiscal consolidation, but future studies
should take in consideration categories of taxable revenues and current expenditures
for more accurate policy implications.
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Annex
Table 1: Descriptive Statistics
InGDP InTR InNTOR LnCE LnCI
Mean 7.22902 5.775175 4.03799 5.657763 5.136759
Median 7.248547 5.781792 3.901777 5.700437 5.146797
Maximum 7.711594 6.326096 5.496553 6.432458 5.546536
Minimum 6.582025 5.080659 3.282789 4.856862 4.622304
Std. Dev. 0.253247 0.291725 0.517709 0.356701 0.208878
Skewness -0.371988 -0.38398 0.794214 -0.208347 -0.253041
Kurtosis 2.629484 2.694127 3.043229 2.603371 2.625714
Jarque-Bera 1.496695 1.480528 5.470767 0.717055 0.858454
Probability 0.473148 0.476988 0.064869 0.698704 0.651012
Sum 375.909 300.3091 209.9755 294.2037 267.1114
Sum Sq. Dev. 3.270829 4.340286 13.66915 6.489005 2.225141
Observations 59 59 59 59 59
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations
Table 2: Stationarity Test Results
Test critical MacKinnon
Level Variables T- statistic values at 5% one-sided p- Comment
level values
I(1) AlnGDP -3.915689 -3.497543 0.00116 H1
(1) AInTR -3.434222 -2.925169 0.0146 HI
I(1) AInNTOR -9.81049 -2.92378 0.0000 H1
I(1) AlInCE -24.0039 -2.92378 0.0001 H1
I(1) AlnCI -3.148074 -2.925169 0.0297 H1
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations

Table 3: Lag Order Selection Criteria

VAR Lag Order Selection Criteria
Endogenous variables: InGDP InTR InNTOR InCE InCI

Lag FPE AIC sC HQ
0 1.52E-08 -3.811223 -3.616306 -3.737564
1 7.64E-10 -6.809648 -5.640148 -6.367692
2 3.29E-10 -7.686245 -5.54216 -6.875992
3 8.33E-11 -9.151233 -6.032565 -7.972684
4 2.09e-11%* -10.71812* -6.624863* -9.171270*

* indicates lag order selected by the criterion
FPE: Final prediction error
AIC: Akaike information criterion

SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations
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Table 4: Johansen Co-Integration Test Results

Hypothesized Trace Statistic 0.05 Critical Value = Max-Eigen 0.05 Critical Value
No. of CE(s) (Trace) Statistic (Max-Eigen)
None 83.0621 69.81889 32.60081* 33.87687
At most 1 45.46129* 47.85613 26.31455 27.58434
At most 2 24.14675 29.79707 13.50974 21.13162
At most 3 10.637 15.49471 10.47174 14.2646
At most 4 0.165262 3.841466 0.165262 3.841466
Trace test indicates 1 co- Max-eigenvalue test indicates
integration no
eqn(s) at the 0.05 level co-integration at the 0.05 level
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations

Table 5: VAR Diagnostic Test — Lagrange Multiplier Autocorrelation Test

Lag LRE*stat Df Prob.
1 28.86659 25 0.2695
2 16.62492 25 0.8949
3 29.72655 25 0.2347
4 34.43515 25 0.0989
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations

Table 6: VAR Diagnostic Test — Normality Test

Component Skewness Kurtosis Jarque-Berra
1 0.7582 0.0176 0.0571
2 0.9702 0.3234 0.6136
3 0.1605 0.9378 0.3725
4 0.8710 0.9380 0.9839
5 0.2108 0.7346 04315
Joint 0.5997 0.2411 0.4067
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations

Inverse Roots of AR Characteristic Polynomial
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Figure 1: VAR Diagnostic Test — Stability Test
Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’
calculations
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Table 7: VECM Diagnostic Test — Lagrange Multiplier Autocorrelation Test

Lag LRE*stat Df Prob.
1 24.74519 36 0.4851
2 21.29953 36 0.6825
3 25.64620 36 0.4352

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’

calculations

Table 8: VECM Diagnostic Test — Normality Test

Component Skewness Kurtosis Jarque-Berra
1 0.7097 0.0193 0.0604
2 1.0000 0.3424 0.6372
3 0.1678 0.8773 0.3816
4 0.5086 0.7778 0.7724
5 0.6143 0.0449 0.1179
Joint 0.7412 0.0622 0.2109

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2008-2022) & Authors’

calculations
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Figure 2: VECM Diagnostic Test — Stability Test

Source: Quarterly Reports of the Ministry of Finance, Labour and Transfers of Kosovo (2089-2022) & Authors’
calculations
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