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PREFACE

Inflation is one of the central and foundational macroeconomic indicators, and it is in-
depth examined by both macroprudential policymakers and macroeconomic researchers.
Government authorities have a great interest in reliable inflation forecasts. Forecasting
inflation is challenging research. A significant number of researchers have estimated and
forecasted the time-series properties of inflation. The general agreement from these
studious examinations is that the fundamental trend and volatility of inflation have altered
significantly over time; however, there is still no consensus on the best way to forecast
inflation dynamics. Inflation forecasts that are free from errors are essential for other
agents in the economy. Economic agents will decide about wages and prices based on

inflation expectations formed and relied on accurate inflation forecasts.

On the other hand, the dependency level of a small and open economy, such as
Montenegro, and the dynamics of its macroeconomic indicators, have gone through
significant development changes over recent decades. Some of these changes are featured
in the regaining of Montenegro's independence, while others tend to be attributed to the
European Union's economic and political orientation. These significant changes brought
a substantial reduction in the volatility of the macroeconomic environment in
Montenegro: inflation is a key indicator. Hence, the government and macroprudential
policymakers of Montenegro have taken the duty and obligation to design sounder
macroeconomic policies, intending to stabilize and anchor inflation. The European
Commission explicitly reports the convergence criteria where the price-performance must
be sustainable and average inflation not more than 1.5 percentage points above the rate

of the three best performing Member States.

This dissertation employs a wide range of econometric models, each carrying robust time
series, and estimates and evaluates their forecasting performance across time and models.
Various studies have conducted forecast comparisons on one particular model. However,
we focus on aggregating key external and internal factors of inflation and performing
forecast combination puzzles of the same event: no single "best" model exists. Regardless
of the existence of many highly sophisticated combination methods, forecast accuracy is

the best when merely averaging is applied across the set of models. We employ equal and
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relative performance weights (inverse MSE weights) approach. It is the first time that a
combined prediction has been obtained for the economy of Montenegro, suggesting high

— dimensional dynamic models.

Ceteris paribus, our main objective is to reveal external and internal inflation
determinants in Montenegro. We explain a significantly broader and deeper knowledge
gap: first, theoretical specification, based on which empirical examinations of inflation
determinants are investigated, combining theory and empirical analysis, still is not
prevailing; second, we identify recursively three structural VAR models and combine
them with an equal and inverse MSE weighting approach. This approach has not been

applied in previous research to Montenegrin inflation data.

This dissertation's empirical findings are published in the scientific journal "Engineering

Economics" (SSCI) titled Forecasting Inflation: A Combination Approach.
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PREDGOVOR

Inflacija je jedan od centralnih odnosno osnovnih makroekonomskih pokazatelja koji se
temeljno ispituje od strane kreatora makroprudencijalne politike 1 makroekonomskih
istrazivac¢a. Vlada je veoma zainteresovana za pouzdane prognoze inflacije. Prognoza
inflacije je izazovno istrazivanje. ZnaCajan broj istraziva€a procijenio je 1 predvidio
svojstva vremenskih serija inflacije. Opsta saglasnost ovih studioznih ispitivanja je da se
osnovni trend 1 volatilnost inflacije tokom vremena znatno mijenjaju; medutim, jos uvijek
ne postoji konsenzus o najboljem nalinu predvidanja dinamike inflacije. Prognoze
inflacije bez greSaka od znacaja su 1 za ostale subjekte u ekonomiji. Ekonomski akteri ¢e
donijeti svoje odluke o platama 1 cijenama na osnovu inflacionih ocekivanja koje se

formiraju 1 oslanjaju na ta¢nost prognoze inflacije.

Sa druge strane, nivo zavisnosti jedne male 1 otvorene ekonomije, poput Crne Gore, kao
1 dinamika njenith makroekonomskih indikatora, prosli su kroz znafajne razvojne
promjene poslednjih decenija. Neke od ovih promjena se ogledaju u obnovi nezavisnosti
Crne Gore, dok se druge pripisuju ekonomskoj 1 politi€koj orijentaciji ka Evropskoj uniji.
Ove velike promjene donijele su znaCajno smanjenje volatilnosti makroekonomskog
okruzenja u Crnoj Gori: inflacija je kljucni pokazatelj. Dakle, Vlada i makroprudencijalni
kreatori politike Crne Gore preuzeli su duznost 1 obavezu da kreiraju jasne
makroekonomske politike sa namjerom da stabilizuju i ucvrste inflaciju. Evropska
komisija eksplicitno izvjeStava o kriterijumima konvergencije u kojima performanse
cijena moraju biti odrzive i prosjecna stopa inflacije ne visa od 1,5 procentnih poena iznad

stope inflacije tri drzave ¢lanice sa najboljim rezultatima.

Ova disertacija koristi Sirok spektar ekonometrijskih modela, od kojih svaki nosi robustne
vremenske serije, 1 procenjuje i ocijenjuje njihove prognozne performanse kroz vrijeme i
modele. RazliCite studije su vrsile poredenja predvidanja na jednom odredenom modelu.
Medutim, ova disertacija fokusira se na objedinjavanje kljucnih internih i eksternih
faktora inflacije i izvodenje kombinacije predvidanja za isti dogadaj: buduci da nema
pojedinac¢no “najboljeg” modela. Bez obzira na postojanje mnogih visoko rafiniranih
kombinacionih metoda, taCnost predvidanja je Cesto najbolja kada se primijenjuje

jednostavno prosijecno koris¢enje na svim modelima. Mi koristimo pristup jednakih i
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relativnih tezina performansi (inverzni MSE). Ovo je prvi put da je za ekonomiju Crne
Gore dobijeno kombinovano predvidanje, sugeriSuc¢i visedimenzionalne dinamicke

modele.

Ceteris paribus, nas glavni cilj je otkrivanje eksternih i internih determinanti inflacije u
Crnoj Gori. Otkrivamo znacajno $iri jaz znanja: prvo, teorijska specifikacija, na osnovu
koje se analiziraju empirijski determinante inflacije, koja kombinuje teoriju 1 empirijsku
analizu, joS uvijek nije opSteprihvacena; drugo, izvodenjem identifikujemo tri strukturna
VAR modela i kombinujemo ih sa jednakim i inverznim MSE pristupom ponderisanja.
Ovaj pristup u dosadasnjim istrazivanjima nije primijenjen na podatke o inflaciji u Crnoj

Gorl.

Empirijska istrazivanja ove disertacije objavljena su u nau¢nom casopisu ,,Engineering
Economics“ (SSCI), pod nazivom Forecasting Inflation: A Combination Approach

(Predvidanje inflacije: kombinovani pristup).
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ABSTRACT

The determinants of inflation are an essential question that macroeconomic policymakers
in Montenegro have faced continually over the past decade, especially since 2002,
following the euro's adoption as Montenegro's formal currency. This doctoral dissertation
aims to theoretically and analytically research and then examine and forecast
Montenegrin's inflation determinants empirically, using the forecast combination
approach: from January 2006 to December 2016. Out-of-sample 12-month horizon
forecasting is performed from January 2017 to December 2017.

The central research problem is that given the struggle macroprudential policymakers
have had to define proper criteria to identify and diagnose the onset of inflation indicators,
we felt compelled to identify an approach and methodology that the government of
Montenegro can use in maintaining price stability within the accession process towards
the European Union. We research three individual-predictor SVAR models to forecast
inflation.

Combining three VAR and three Bayesian VAR (BVAR) models, we disclose four more
VAR RMSE:s: (1) two VAR equal and inverse MSE weights, and (i1) two more BVAR
RMSEs. We find predicting sustainable performances: average inflation not higher than
1.5 p.p. above the three best performing Member states' average rate. The standard VAR
combination performs the best forecasting for the quarter I and II of 2017, while the
BVAR combination shows the best forecasting performance for quarters III and IV of
2017.

Our results allow the policymakers of Montenegro to understand the factors involved in
identifying the onset of inflation dynamics and inflation expectations better and develop
more effective state regulations and measures. In so doing, the findings advance and
recommend the methodological tools needed, combining forecasts, to more efficiently
combat the challenges of maintaining price stability by macroprudential policymakers in
Montenegro.

Keywords: macroeconometric forecasting, inflation; BVAR combinations, Montenegro
Scientific area: Macroeconomics

Scientific field: Applied econometrics
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REZIME

Determinante inflacije su kritiCno pitanje sa kojim su se makroekonomske politike u
Crnoj Gori suo€avale kontinuirano tokom protekle decenije, a posebno od 2002. godine,
nakon usvajanja eura kao zvani¢ne valute Crne Gore. Cilj ove doktorske disertacije je da
se teorijski 1 analiti¢ki, a zatim 1 empirijski istraze 1 predvide determinante crnogorske
inflacije, koristeci pristup kombinacija prognoza, od januara 2006. do decembra 2016.
godine 1 van-uzorka 12-mjese¢no predvidanje horizonta od januara 2017. do decembra
2017. godine.

S obzirom na veliki napor kreatora politika da definiSu odgovarajuce kriterijjume za
dijagnostikovanje nastanka inflacionih indikatora, osjecali smo se obaveznim da, kao
glavni problem istrazivanja, identifikujemo pristup 1 metodologiju koje Vlada Crne Gore
moze koristiti za odrzavanje stabilnosti cijena, a u okviru procesa pristupanja Evropskoj
uniji. Istrazujemo tri individualna-prediktora SVAR modela da bismo prognozirali
inflaciju.

Kombinuju¢i navedena tri VAR 1 tri Bayesian VAR (BVAR) modela, otkrivamo jos Cetri
RMSE-a: (1) dvije VAR jednake 1 inverzne MSE tezine, 1 (i1) jo§ dva BVAR RMSE-a.
Oni pokazuju performanse prognoziranja koja su odrziva: prosjecna inflacija ne visa od
1,5 p.p. iznad prosjecne stope tri drzave Clanice sa najboljim performansama. Standardna
VAR kombinacija daje najbolje predvidanje za I'1 II kvartal 2017. godine, dok Bayesian
VAR kombinacija pokazuje najbolje performanse predvidanja za III1 IV kvartal za 2017,

Nasi rezultati omogucavaju kreatorima politika Crne Gore da bolje razumiju faktore koji

su ukljuceni u prepoznavanje dinamike inflacije 1 inflacionih ocekivanja 1 razviju

efikasnije regualtivu 1 mjere. Na navedeni nalin, ovo istrazivanje unaprjeduje 1

preporucuje potrebne metodoloske alate, kombinuju¢i prognoze, kako bi se kreatori

markoprudencijalnih politika u Crnoj Gori efikasnije borili sa izazovima odrzavanja

stabilnosti cijena.

Kljuéne rijeci: makroekonomsko prognoziranje, inflacija, BVAR kombinacije, Crna
Gora

Naucna oblast: Makroekonomija

Uza naucna oblast: Primijenjena ekonometrija

10
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SR Serbia ULC Unit labor cost

SVAR Structural vector UN United Nations
autoregression UP Untapped potential

T2 Technological UsS United States
development speed USD United States dollar

TII Telecommunication VAR Vector autoregression
infrastructure index VECM Vector error correction

TPP Thermal power plant mechanism

Ul Forecast accuracy WTO World trade organization

U2 Forecast quality
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1. Introduction

The price volatility is one of the significant sources of concern of contemporary economic
systems since the 1970s. The issue is of a more serious and complex nature in countries
where inflation is known as "imported inflation," making domestic policies to control
inflation ineffective. Similarly, in Montenegro, the domestic price level seems to be
predominantly "imported" based on the impact of external inflation factors. Moreover,
the shadow economy's size is associated with a higher inflation rate, public debt, and
unemployment, hence becoming a crucial problem to mitigate the inflation level,
especially in developing countries. Remembering all the multifaceted nature and
complexity of inflation factors, within other policies and instruments, composite factors,
as estimation of the level of economic freedom and progress of the electronic government
services (or e-government), can contribute to controlling at least that part of the inflation,

which is based on the impact of internal factors.

Inflation 1s the critical question that macroeconomic policymakers in Montenegro have
faced continuously over the past three decades, particularly since 2002, following the
adoption of the euro as Montenegro's official currency'. Montenegrin authorities, in
exceptional circumstances, adopted the euro as its official currency, which is entirely
distinct from euro area membership and its Maastricht criteria of the accession (the
convergence criteria). Montenegro started formal negotiations with the EU in June

20122,

A large number of factors influence the maintenance of price stability in Montenegro, and

the focus of this research will be the study of key (selected) external and internal factors

! Fabris, N., “The monetary policy framework of the central bank of Montenegro: is financial stability a
feasible central bank goal?”, in book ‘The Challenge of Economic Rebalancing in Europe’, Edward Elgar,
2015, 222-233.

2 Djurovic, G., “Potential of the EU pre-accession assistance in financing of local economic and
infrastructure development: experiences of Montenegro in MFF 2007-2013.” In: Conference proceedings,
Local Economic and Infrastructure Development of SEE in the Context of EU. Academy of Sciences and
Arts of Bosnia and Herzegovina, Sarajevo, September 2013, 318-321.

® Djurovic, G., and B. Bulatovic., “Proposal for the EU CAP compliant agricultural budgeting model in
Montenegro,” Agricultural Economics, 2014, 60(10), 479-487.
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of inflation, with a focus on governing these instruments in the meantime. Furthermore,
the focus of research attention will be on the analysis of factors such as selected imported
or exported products that affect the price stability in the country, as well as the movement
of key macroeconomic indicators such as GDP growth and employment, and the
efficiency of public administration and its intermediate but significant impact on the level

of the informal sector and the quality of economic governance in the country.

An essential factor determining the country's price stability is the price of energy, the
constant oil price fluctuations on the international market. Oil is a worldwide commodity
traded globally. Since oil is a profoundly requested product from huge economies and
with a limited supply, oil prices are extraordinarily impacted by a few economic,
financial, and geopolitical factors. These factors significantly impact the equilibrium of
oil products, increasing oil prices. Large price fluctuations disrupt the market:
consequently, having a non-negligible impact on the Montenegrin inflation, economy. In
the Energy Balance of Montenegro, out of the total final energy consumption, oil and gas
account for 36% and 37% in 2018 and 2019, respectively. The most significant oil and
oil derivatives consumption is expected to take place in the transport sector, about 70%
of total consumption, followed by the industry sector. The share of the agriculture, trade,
and household sectors in oil and gas consumption is at a much lower level. Given that
there is no production of petroleum products or gas in Montenegro, the Montenegrin
market's total quantities are imported. In other words, oil and gas consumption is a
significant imported category, which derives from the Energy Balance and significantly

affects the country's overall trade balance®.

The Aluminum Plant Podgorica (KAP) is a significant representative of the non-ferrous
metals industry in Montenegro. The products of the KAP are sold in US dollars at the
London Metal Exchange. Till 2006, KAP covered 60%-80% of the overall commodities
exports of Montenegro in different periods. Consequently, the London Metal Exchange

(LME) stock price disparities and changes in the external demand caused by the global

4 Energetski bilans za 2020 .godinu (“SLlist CG”, br. 76/19). Energy Balance, Official Gazette of
Montenegro, no. 76/19.
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economic and financial crisis, from 2006 to 2014, covered 36% of commodities exports
on average. In case KAP would work in its full capacity (which is expected following the
dynamic flow of projected investments, especially after 2020), it will reach the production
of about 120,000 tons of aluminum annually, fulfilling environmental standards by
applying the best available technologies (BAT), which would lead to a reduction in GHG
emissions’ to the target level, as well as the inclusion of some semi-products in their offer.
With adequate investment, it is estimated that aluminum and all its components could
restore the leading position in Montenegrin industrial exports and thus be one of the
critical factors for governing imported inflation. In line with the above, the fluctuation of
aluminum shares' prices on LME will remain one of the key factors that will affect the

level of inflation in Montenegro.

In addition to the above mentioned, the shadow economy is one of the internal inflation
factors to be considered in Montenegro. The shadow economy reduces Government
revenues and, in this way, forces it to find new, additional budget revenues. An effective
response to the informal sector of the economy is to increase public administration work
efficiency, particularly by strengthening e-government and providing various public
services to citizens and businesses, and reducing administrative barriers. The European
Union categorized 20 basic e-services as a set of key eGovernment services, and today in
Montenegro, there are as many as 564 electronic services provided by more than 50
institutions. As these services increase efficiency, it is reasonable to expect that by further
strengthening electronic services, citizens will be more satisfied with the offered e-
services, the economy will be more efficient, the growth of Montenegrin GDP will
achieve better dynamics, and therefore, the control of price stability in Montenegro will

be tighter.

® Djurovic, G., J. Cetkovic, V. Djurovic, N. Jablan., “Paris Agreement and Montenegro’s INDC: assessing
the environmental, social and economic impacts of selected investment,” Polish Journal of Environmental
Studies, 2018, 27(3), 1019-1032.
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1.1.0bjectives and hypothesis

Montenegro is a transitional economy, with the euro as unilaterally introduced currency,
well advanced in the EU accession talks®. Montenegro represents an illustrative example
of a small euroized economy with aluminum as the main industrial export product with
the potential for significant export growth (currently 40% of total commodity export with
perspective to reach 60-70% in the medium term), where the domestic price level seems
to be "imported" through aluminum stock price. Hence, the objective of the thesis studies
the effects, infer alia, ol prices, aluminum stock price, unemployment, GDP, economic
freedom, e-Government, capital stock, human capital, employment, exchange rate, broad
money (M2), wages, and productivity index on inflation in Montenegro for the period
from 2006:1 to 2017:12. Moreover, econometrically, the model will analyze external and
internal factors determining the level of inflation in Montenegro, such as the dynamic
movements of oil prices and the direction of GDP as a synthetic indicator of the dynamics
of our economy. The results will be obtained using the recursive and non-recursive
structural vector autoregression (SVAR) identification, Bayesian VAR, average and
inverse MSE combinations, and panel econometric analysis providing empirical evidence
of relations between internal and external factors of inflation, i.e., the impact of variables
to inflation in Montenegro. This research is essential for policymakers in transitional
economies and central banking authorities in economic policy planning, with a particular

focus on maintaining price stability.

Bearing in mind all of the above, one of the key research questions in this thesis is the
analysis and determination of the optimal inflation rate, in fact, the analysis of the
determinants that influence the achievement and maintenance of price stability in the
country. Moreover, the next research question is analyzing the main factors of inflation

in Montenegro and what instruments policymakers need to govern the inflation. Since

6 Zugic, R. and Fabris N, “Framework for Preserving Financial Stability in Montenegro,” Journal of Central
Banking Theory and Practice, 2014, 3(1), 27 — 41.
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prices are not arbitrary figures but reveal how markets value things marginally, it is one

of the most principal and significant economic ideas’.

Critical research assumptions and hypotheses made to draw out and test its logical and

empirical results are structured as follows:

H1: Achieving and maintaining price stability in Montenegro, as one of the goals of the
central monetary authority in the country (and its instruments) on its path to the European
Union and the European Monetary Union, is significantly contributed by the
measurement of the impact of critical factors that determine the level of inflation in the

country.

It is important to emphasize that this is one of main Montenegro's goals in
fulfilling the criterion of being a functioning market economy, which is precisely
defined in the set of closing benchmarks for the EU negotiation chapter 17,
European and monetary union (opened on June 26, 2018). Montenegro is also
obliged to adopt the required constitutional change to ensure that the primary
objective of price stability is defined in accordance with Articles 127(1) and

282(2) of the Treaty on the Functioning of the European Union.

H2: Factors of inflation in the area of external demand crucial to maintaining price
stability in the country, such as the Montenegrin economy and in the proposed model, are
the price of energy and aluminum prices. In other words, the changes in the price of oil
in the international market, expressed by the level of energy prices on the domestic
market, as one of the key inputs for economic activities in the country, significantly
determine the level of inflation. Montenegro's forward-looking and knowing the oil
markets allows estimating the oil supply distribution, considering worldwide
geographical and political events, and thus its consequences. Simultaneously, the price of

aluminum affects the Montenegrin economy, which is also a stock market product. The

7 Varian, H.R., Intermediate Microeconomics: A Modern Approach, 9" ed. New York: W. W. Norton &
Company, 2014.
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more advancement of technological sophistication of KAP and its product diversification
of aluminum (as the principal industrial export growth engine) — the greater assistance to
policymakers to stabilize the trade balance, debt/GDP ratio, productivity growth,
unemployment reduction, output gap, and consequently, limit external shocks to inflation
in Montenegro, fixing price disparities and qualifying for the membership into the
EU/EMU. In other words, this research will be focused on the measurement of the impact

of oil prices and aluminum export growth on the average inflation rate in Montenegro.

H3: Strengthening of the measures and state administration policies towards the
development of e-services contributes to more efficient and efficient provision of public
services, which affects GDP, productivity growth, unemployment, production gap and
therefore stabilizes internal inflation shocks in Montenegro. Namely, one of the internal
factors determining the inflation rate in Montenegro, in this survey, will be the level of
developed e-services, included in the VAR and Bayesian VAR models, such as the EGDI
index. Another critical factor in the VAR and BVAR models will be economic freedom
since it is fundamental to what is regarded as economic progress. By testing the

hypothesis in the models, the correlation between the selected variables will be evaluated.
1.2.Methods and research plan

The main impacting factors of the inflation rate in Montenegro could be categorized as
internal and external. Internal shocks predominantly come from the volume of public
revenues collected, especially indirect taxes generated through trade on food and food
processing products, alcohol, tobacco, and accommodation services. The external shocks

come mostly from pass-through increases in oil prices and aluminum LME prices.

We examine three individual-predictive recursive and non-recursive structural vector
autoregressive (SVAR) and Bayesian VAR models to investigate and forecast inflation
determinants of Montenegro. We continue employing the average and inverse MSE
combinations approach, and the data are examined from January 2006 to December 2016.
Additionally, out-of-sample 12-month horizon forecasting is performed from January
2017 to December 2017. Model 1 examines external determinants. Model 2 examines the

internal determinants of inflation. Model 3 relates to demand-pull and cost-push
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variables. Combining the above three forecasts, using an equal and inverse MSE
weighting approach, we disclose four more RMSEs: two VAR equal and inverse MSE
weights and two Bayesian VAR equal and inverse MSE weights. Besides, we use impulse
responses to trace the effects of structural shocks on the endogenous variables and

forecast error variance decomposition of shocks to variables.

Moreover, we use the panel vector error correction model (VECM) approach to forecast
inflation dynamics and inflation expectations in Montenegro, Serbia, Croatia, and
Slovenia from January 2006 to December 2015 out-of-sample 24-month horizon
forecasting from January 2016 to December 2017. The objective of the panel
cointegration approach is not only to compare two subgroups: 1) Montenegro (ME) and
Serbia (SR) as candidate countries for the EU membership and 1i) Croatia (CR) and
Slovenia (SI), already in EU, but to highlight the Montenegrin case. We employ
alternative forecasting scenarios since the Central Bank of Montenegro wants to
hypothetically have a forward-looking forecasting reaction of inflation in different
sensitive scenarios, such as an increase in the oil price (external innovations) and

economic freedom index-internal innovations.

The oil price and aluminum LME price variables are used as the core factors in
Montenegro to measure its economy's strength to absorb the external shocks, especially
considering the aluminum as the primary potential productivity growth engine based on
the revealed competitive advantage. The aluminum LME price and oil price variables are
related to GDP, unemployment rate, and inflation. These factors will be included in model
1, using the recursive and non-recursive SVAR identification and Bayesian VAR analysis

to measure the controlling strength of external shocks into inflation in Montenegro.

The economic freedom and e-government development index® (EGDI) will be used as
critical internal factors contributing to anchor inflation in model 2. Human capital,

telecommunication infrastructure, and online services are the three components that build

8 United Nations, E-Government Knowledgebase, Attps.//publicadministration.un.org, accessed, March 13,
2020.
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the EGDI. Per capita growth rate, in the long run, settles down to the speed of
technological change. Model 2 will include capital stock, human capital, employment,

GDP, and inflation as well.

Other variables, such as GDP, unemployment rate, nominal exchange rate, wages,
industrial production growth, and money in circulation (broad money M2, the estimate of
CBCQ), are also included in another model, model 3. These variables incorporate both
demand-pull and cost-push ingredients, starting from a balance between aggregate

demand and aggregate supply.

The recursive and non-recursive SVAR identification, Bayesian VAR, panel data
analysis, and forecast combination puzzles of inflation will be applied, using an equal and
inverse MSE weights approach. The variables in this research study are oil price,
aluminum price, GDP, unemployment rate, exchange rate, industrial productivity growth,
wages and money in circulation (broad money M2), economic freedom, EGDI, capital
stock, human capital, employment, and inflation. The monthly data are observed from

January 1, 2006, to December 31, 2017.

The following equations represent the three models estimated:

m = Po + P1log(0il), + Brlog(Alu), + BaUn, + B4GDP GAP, + u, (D
Ty = fo + B1log(EF), + Bolog(EDGI), + B3CStock, + B4log(H): + BsEmp,

+ BGDP_GAP, + u, (2)
Ty = fo + B1log(EX), + Bolog(M2), + B3log(W), + BsProd; + u; (3)

Some of the variables were found in the Montenegrin national publications while some
in the international ones. The variables of inflation (/nf) and unemployment (Un) are
collected from tradingeconomics.com’. The GDP variable time series is collected from

0

statista.com'®. The exchange rate variable time series (Fxch) is obtained from

oanda.com'!, while aluminum price time series (4/u) and oil price (Oil) are collected from

® Trading Economics , https.//tradingeconomics.com/, accessed, October 17, 2019.

10 Statista , https.//www.statista.com/, accessed, October 17, 2019.

1 Oanda , https.//www.oanda.com/rw-en/, accessed, October 17, 2019.
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indexmundi.com!2. The broad Money M2 is collected from the CBCG'®. The EGDI time
series is drawn from UN eGov surveys!*. The economic freedom (EcoFree) variable is
collected from the Heritage Foundation!®>. Capital stock (investments/GDP) variable
comes from data.worldbank.org'® and employment (Employ) from Fred economic data!”.
Human capital (HumCap), wages (W), and industrial productivity (/ndG) growth time

series are collected from monstat.org!®.

In addition to the above mentioned, the following research methods will be used:
descriptive method, historical method, comparative analysis, case studies, content
analysis, statistical (econometric) method, and combination methods. Regarding
additional quantitative research methods, the Product Space Metrics methodology will

also be applied.
1.3.Scientific contribution

Since the primary objective of the monetary policy of Montenegro, on its path towards
the EU and the European Monetary Union, should be achieving and maintaining price
stability, (which 1s one of the key criteria for closing chapter 17, Economic and Monetary
Policy), the above could be enhanced by the study, i.e., by measuring internal and external
variables that determine the level of inflation in Montenegro. The research on maintaining

price stability by governing the external and internal factors of inflation will contribute to

12 Index Mundi , https://www.indexmundi.com/, accessed, October 17, 2019.
13 Central Bank of Montenegro, Attps://www.cbcg.me/, accessed, October 17, 2019.

14 United Nations, E-Government Knowledgebase, https.//publicadministration.un.org, accessed, March
13, 2020.

15 The Heritage Foundation, https://www.heritage.org, accessed, October 31, 2019.
16 World Bank Open Data, Attps://data.worldbank.org/, accessed, October 31, 2019.
7 Fred Economic Data, https.//fred.stlouisfed.org/, accessed, October 31, 2019.

18 Monstat, https.//www.monstat.me, accessed, October 25, 2019.
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an in-depth understanding of the complexity of the economic governance mechanism.

The research center is price stability.

Montenegro is obliged to gradually harmonize its economic and monetary policy with the
EU and Eurozone. Research like this one is essential for scientists and the business
community to understand the final phase of the accession process and key changes in the
decision-making process within the economic governance mechanism (supranational

economic policy coordination mechanism of the EU Member States).

Applying the above-mentioned scientific research methods, we will analyze and measure
the impact of the variables on Montenegro's inflation level in current and alternative
sensitivity scenarios. The analysis will consequently help macroprudential policymakers
stabilize the trade balance, reduce debt/GDP ratio, enhance productivity growth, lower
unemployment, run-down output gap, and govern external and internal shocks to inflation
in Montenegro. At the same time, with this research, the necessary conditions that
Montenegro achieves through effective economic policy implementation will be
analyzed, and these are the conditions that qualify Montenegro for future membership in

the EU, i.e., to the European Monetary Union.

Summarizing, our findings help policymakers understand in-depth the factors involved in
detecting the commencement of inflation dynamics and its expectations in Montenegro
better and set forth more effective government regulations. In so doing, this research
enhances and suggests the approach and methodology needed to fight the worries of many
macroprudential policymakers in Montenegro, especially the Central Bank of

Montenegro.
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2. Governance of External and Internal Factors of Inflation

Macroeconomic stabilization and structural reforms follow the transition of the Western
Balkans and their convergence towards the European Union. Macroeconomic
stabilization implies external and internal macroeconomic equilibrium, whereby the
internal macroeconomic equilibrium mirrors, among other things, a low and stable
inflation rate. Besides, structural reforms inevitably carry with themselves waves of
layoffs and affect the unemployment rate. Since Montenegro is at the threshold of
entering the EU, we are motivated to theoretically and empirically examine and predict

external and internal inflation determinants in Montenegro.

Many factors influence the maintenance of price stability in Montenegro, and the focus
of this research will be the study of key (selected) external and internal factors of inflation,
with a focus on governing these instruments in the meantime. Furthermore, the research
attention will analyze factors such as selected imported or exported products that affect
the country's price stability. The movement of key macroeconomic indicators such as
GDP growth, employment, public administration efficiency, and its intermediate but
significant impact on the informal sector's level and the quality of economic governance

in the country will have an in-depth analysis.

The objective is to reveal the internal and external determinant factors of inflation in the
specified period and forecast the inflation dynamics, using VAR, Bayesian VAR, and
combination puzzle approach. To achieve that objective, we estimate recursively and non-
recursively three structural VAR and three BVAR identified inflation models to develop

a complementary toolset to forecast inflation!%?°.

19 Mejia, J. D. Ch., and C. Ch. Morales., “Forecasting Inflation by Bayesian Techniques,” Banco Central
De Costa Rica, Economic Research Department, 2015.

2 Lindholm, U., M. Mossfeldt., and P. Stockhammar., “Forecasting inflation in Sweden,” Economia
Politica, 2020, 37, 39-68.
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Montenegro gave up the independent monetary policy and adopted a unilateral and
official euroization in 20022!. Historically, Montenegro used foreign currencies mostly?2.
A monetary union in Europe is a vital intermediate move toward political union?%*.
Countries with "good" institutions display fear of floating: they float less than
announced®. A type of government with the most substantial incentive to give up its
currency is a small country with high inflation history?®. Montenegro, since
independence, decided de jure and de facto toward building and strengthening the core
institutions. A government's decision to enhance institutions depends on the conflict of
institutions and the government's goodwill?7282%393132 Based on an IMF empirical

analysis, de jure and de facto exchange rate regime classifications for 146 EMDCs over

1980-2010 (Emerging Markets and Developing Countries), they find that inflation is

2 Djurovic, G., The European Union and Montenegro: The Accession Process. Podgorica: EU Info centar,
2017.

2 Fabris, N., “The History of Money in Montenegro from 1906—1918,” Conference The Economic Causes
and Consequences of the First World War, Belgrade University, Faculty of Economics, 2014,

2 Alesina, A., and V. Grilli., The European Central Bank: Reshaping Monetary Policy in Europe. National
Bureau of Economic Research, Working Paper 7927, 2000.

2 Djurovic, G., “Montenegro’s Strategic Priorities on the Path of Euro-Atlantic Integration,” Political
Science, 2009, 93-112.

> Alesina, A., and A. Wagner., “Choosing (and Reneging on) Exchange Rate Regimes,” Journal of the
European Economic Association, 2006, 4(4), 770-799.

%6 Alesina, A., and R. J. Barro., “Currency Unions,” The Quarterly Journal of Economics, 2002, 117(2),
409-36.

7 Galli, A., G. Djurovic., L. Hanscom., and J. Knezevic., “Think globally, act locally: Implementing the
sustainable development goals in Montenegro,” Fnvironmental Science & Policy, 2018, 84, 159-169.

2 Jaksic, M., and A. Prascevic., Makroekonomija: analiza i politika. Beograd: Cugura, 2014.

2 Acemoglu, D., and J. A. Robinson., Economic Origins of Dictatorship and Democracy. Cambridge, UK:
Cambridge University Press, 2005.

3 Acemoglu, D., S. Naidu, P. Restrepo, and J. A. Robinson., Democracy, Redistribution and Inequality.
National Bureau of Economic Research Working Paper 19746, 2013.
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indeed lower — especially in emerging markets — by some 4%333433 Meanwhile,
Reinhart and Rogoff (2003) find the opposite when an official categorization is a form of
the peg; roughly half the time, their classification reveals the real underlying monetary
regime to be radically different, often a variant of float’’. Euroized countries should have
a very low pass-through inflation as their currencies are anchored to that of their principal
trade partner’®. On the other hand, Fabris and Acimovic (2010) propose a two-nominal-

anchor regime: inflation and the exchange rate®”.
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Investigating and determining empirical inflation determinants is vital. Determining
inflation factors in well-advanced and transitional countries has been a research topic of

many empirical and theoretical studies?04142434445

Researches that investigate Montenegrin inflation are narrow, and the examined works
highlight that only the SVAR models would accurately predict inflation in
Montenegro*®’. Lipovina — Bozovic et al. (2015) highlighted that ARIMA forecasting
models could not appropriately predict inflation since many external factors influence
Montenegro's price movement. Mitrovic — Mijatovic and Ivanovic (2017) highlight that
Montenegrin openness increased house prices. In the meantime, openness brought more
money, and external shocks have a positive impact on inflation. International Monetary
Fund, Montenegro-Article IV Consultation, (2018) reports that a 2 p.p. VAT and excise

increase adds 1 p.p. to inflation on average*.
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