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About

Croatian Review of Economic, Business and Social Statistics (CREBSS) is a scientific journal
published by SCIENDO on behalf of the Croatian Statistical Society. It publishes original and
high-quality articles focused on statistical methods developed and applied in economy,
business processes and social sciences in a very broad meaning. It targets a very wide
audience of statisticians, whether they are scientists, professionals, educators or students,
influencing modern economy, business and society. The journal also encourages submissions
that describe scientifically interesting, complex or novel statistical modelling aspects from a
wide diversity of disciplines, and submissions that embrace the diversity of applied statistics.

It attempts to provide a platform for the presentation and critical assessment of stafistical
methods, in particular for the discussion of their methodological foundations as well as their
potential applications. Methods that have broad applications will be preferred. However,
special attention is given to those statistical methods which are relevant to the economic and
social sciences. In addition to original research papers, readers will find survey articles, short
notes, problem section and book reviews.

Aim and scope

CREBSS aims to be the major resource for applied statistical modelling, covering both
methodology and practice. Its goal is to be multidisciplinary in nature, promoting the ideas
between substantive research areas. The intention in publishing such manuscripts is fo provide
an opportfunity for readers to see the potential fo tfransform data analysis in the field. The goal
of the CREBSS journal is to demonstrate how statistical science, research design and analysis
methods play important roles in economy, business and society. The journal targets the current
issues regarding the official statistics data production, and discusses the broad variety of
applied statistical problems that might be outcomes of scientific survey research design,
experimental design or observational study in economy, business and for different social issues,
respecting the overall turbulent influences caused by the modern ICT and software
development. In this respect, the CREBSS journal fosters the exchange of ideas, experience
and knowledge among statisticians.

The journal does not have article processing charges (APCs) nor arficle submission charges.

Papers submitted for publication should be original theoretical, practical and applied papers.
The journal also publishes case studies describing innovative applications and critical reviews
of statistical theory.

The anonymous double-blind peer review by the two independent reviewers is applied to all
the papers.

Rejection Rate: 35%

Why submit

The CREBSS journal is a good opportunity for publication of research focusing either on
statistical theory or on statistical methods applications in economics, business and social issues.
Areas such as finance and commerce, management, marketing, and also in agriculture,
industry, construction, engineering, demography, psychology, sociology, law, politics, opinion
polling, government, education, biomedical and physical sciences, health and medicine,
pharmaceutics, kinesiology, ecology, environment, tourism, sports, leisure, ICT and quality issues
are welcome. Statistical data collection, processing, compilation, dissemination, and data
exploration and analysis, with organizations, regions, countries, or persons as possible units or
levels of the analysis, all might be of interest. Since any interesting topic and applications of
statistics are welcome, there are no restrictions to subject matters. Papers emphasising current
concerns regarding statistical theory and challenging applied problems in multi- and cross-
discipline issues (such as computational statistics, data mining and pattern recognition,
simulation modelling, or related to optimization, mathematical programming, etc.), resulting
with new statistical approaches are of special interest. It is expected that papers are



methodologically well sounded, and that real-life problems are treated, showing novel
solutions.

Similarity check plagiarism screening system

The editorial board is participating in a growing community of Similarity Check System's users in
order to ensure that the content published is original and trustworthy. Similarity Check is a
medium that allows for comprehensive manuscripts screening, aimed to eliminate plagiarism
and provide a high standard and quality peer-review process.

Detailed description of the Similarity Check System can be found af:
https://www.crossref.org/services/similarity-check/

Supplementary materials available for the online version of the journal: Open Access License,
Editorial Ethical Policy, Guidelines for Reviewers, Paper Template, Instructions for Authors

Editors

Josip Arnerié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia
Petar Atanasov, Ss. Cyril and Methodius Univ., Faculty of Sociology, Skopje, North Macedonia

Tea Baldigara, Univ. of Rijeka, Faculty of Tourism and Hospitality Management, Depft. of Quantitative
Economics, Opatija, Croatfia

Mojca Bavdaz, Univ. of Ljubljana, Faculty of Economics, Academic Unit for Mathematics, Statistics and
Operations Research, Ljubljana, Slovenia

Predrag Bejakovié, Inst. of Public Finance, Zagreb, Croatia

Penelope Bidgood, Fac. of Science, Engineering and Computing, Kingston Univ. London, London, UK
Lynne Billard, Univ. of Georgia, Dept. of Statistics, Athens, Georgia, USA

lonel Bostan, Stefan cel Mare University, Faculty of Law and Administrative Sciences, Dept. of Public
Law, Suceava, Romania

Vesna Bucevska, Ss. Cyril and Methodius Univ., Faculty of Economics, Dept. of Mathematics and
Statistics, Skopje, North Macedonia

Jozef Bushati, Luigj Gurakuai Univ. of Shkodra, Dept. of Mathematics, Statistics and Applied Informatics,
Shkodra, Albania

Vesna Busko, Univ. of Zagreb Faculty of Humanities and Social Sciences, Dept. of Psychology, Zagreb,
Croatia

Vesna Canéer, Univ. of Maribor, Faculty for Economics and Business, Maribor, Slovenia

Anita €eh Casni, Univ. of Zagreb Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia
Mirjana Cizmesija, Univ. of Zagreb Faculty of Economics and Business, Dept. of Statistics, Zagreb,
Croatia

Anela Colak, Univ. of Mostar, Faculty of Economics, Mostar, Bosnia and Herzegovina

Somnath Datta, Univ. of Florida, Dept. of Biostatistics, Gainesville, Florida, USA

Susmita Datta, Univ. of Florida, Dept. of Biostatistics, Gainesville, Florida, USA

Adela Delalié, Univ. of Sarajevo, School of Economics and Business, Dept. of Quantitative Methods,
Sarajevo, Bosnia and Herzegovina

Fatih Destovié¢, Univ. of Sarajevo, Faculty of Pedagogy Sarajevo, Bosnia and Herzegovina

Marc-Arthur Diaye, Univ. of Evry Tle de France, Dept. of Economics, Evry Tle de France, France

Luca Di Gennaro Splendore, National Statistics Office - Malta, Valletta, Malta

Jasminka Dobsa, Univ. of Zagreb Faculty of Organisation and Informatics, Varazdin, Croatia

Samo Drobne, Univ. of Ljubljana, Faculty of Civil and Geodetic Engineering, Ljubljana, Slovenia
Rajeev Dwivedi, Inst. of Management Technology, Ghaziabad, India

Ante Dzidi¢, Univ. of Mostar, Faculty of Economics & Indirect Taxation Authority, Mostar, Bosnia and
Herzegovina

Senad Fazlovié, Univ. of Tuzla, Faculty of Economics, Bosnia and Herzegovina

Florin Fesnic, Univ. Babes-Bolyai Cluj & Univ. of lllinois at Urbana-Champaign, Cluj County, Romania
Josip Franié, Inst. of Public Finance, Zagreb, Croatia

Davor Gadlinec, Croatian National Bank, Zagreb, Croatia

Margareta Gardijan Kedzo, Univ. of Zagreb Faculty of Economics and Business, Dept. of Mathematics,

iv


https://www.crossref.org/services/similarity-check/
https://content.sciendo.com/supplemental/-868365706/journals/crebss/crebss-overview.xml
https://content.sciendo.com/supplemental/1689585140/journals/crebss/crebss-overview.xml
https://content.sciendo.com/supplemental/-1222220349/journals/crebss/crebss-overview.xml
https://content.sciendo.com/supplemental/-993702670/journals/crebss/crebss-overview.xml
https://content.sciendo.com/supplemental/511421799/journals/crebss/crebss-overview.xml

Zagreb, Croatia

Gloria Gheno, Freelance Accademic Statistical Consultant, Italy

Tom Gillpatrick, Portland State Univ., School of Business Administration, Portland, Oregon, USA

Amanda L. Golbeck, Univ. of Arkansas for Medical Sciences, Fay W. Boozman College of Public Health,
Little Rock, Arkansas, USA

Sabina Hodzié, Univ. of Rijeka, Faculty of Tourism and Hospitality Management, Dept. of Public Finance,
Opatija, Croatia

Jasna Horvat, J. J. Stfrossmayer Univ. of Osijek, Faculty of Economics, Dept. of Quantitative Methods and
Informatics, Osijek, Croatia

Chen Hua, Shanghai Univ. of International Business and Economics, Dept. of International Economics,
Shangai, China

Miljenko Huzak, Univ. of Zagreb Faculty of Science, Dept. of Mathematics, Zagreb, Croatia

Sasa Jaksié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia
Veljko Jeremic, Univ. of Belgrade, Faculty of Organizational Sciences, Dept. of Operations Research
and Statistics, Belgrade, Serbia

Anamarija Jazbec, Univ. of Zagreb Faculty of Forestry, Dept. for Forest Inventory and Management,
Zagreb, Croatia

Hrvoje Josié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Economic Theory, Zagreb,
Croatia

Djordje M. Kadijevich, Inst. for Educational Research, Belgrade, Serbia

Gindra Kasnauskiené, Vilnius Univ., Faculty of Economics, Dept. of Quantitative Methods and Modeling,
Vilnius, Lithuania

Sasho Kjosev, Uni. "Ss. Cyril and Methodius", North Macedonia & President and Chairman of the Board
of Directors, Association for Regional Development Balkan Economic Forum

Vedran Kojié¢, Univ. of Zagreb Faculty of Economics and Business, Dept. of Mathematics, Zagreb,
Croatia

Jasmin Komié, Faculty of Economics, University of Banja Luka & Director General of the Republika
Srpska Institute of Statistics, Bosnia and Herzegovina

Milorad S. Kovacevic, Chief Statistician, United Nations Development Programme, New York, USA
Péter Kovdcs, Univ. of Szeged, Faculty of Economics and Business Administration, Dept. of Statistics and
Demography, Szeged, Hungary

Miladin G. Kovacevié, Republican Bureau of Statistics of Serbia & Univ. of Belgrade, Faculty of
Economics, Belgrade, Serbia

Barbara Kowalczyk, SGH Warsaw School of Economics, Collegium of Economic Analysis, Warsaw,
Poland

Maria Krdlova, Masaryk Univ., Faculty of Economics and Administration, Dept. of Applied Mathematics
and Computer Science, Brno, Czech Republic

Natasa Kurnoga, Univ. of Zagreb Faculty of Economics and Business, Dept. of Stafistics, Zagreb, Croatia
Eva Laczka, Hungarian Central Statistical Office, Budapest, Hungary

Peter Laimer, Statistics Austria, Directorate Spatial Stafistics - Tourism, Motor Vehicles, Road Safety,
Vienna, Austria

Anita Lee-Post, Univ. of Kentucky, School of Management, Decision Science and Information Systems
Areq, Lexington, Kuntucky, USA

Goran Lesaja, Georgia Southern Univ., College of Science and Mathematics, Dept. of Mathematical
Science, Georgia, USA

Michael Loupis, Univ. of Applied Sciences of Central Greece, Lamia, Greece

Zagorka Lozanov-Crvenkovié, Univ. of Novi Sad, Faculty of Science, Dept. of Mathematics and
Informatics, Novi Sad, Serbia

Justyna Majewska, Univ. of Economics in Katowice, Dept. of Demography and Economic Statisfics,
Katowice, Poland

Aleksandra Marcikié¢, Univ. of Novi Sad, Faculty of Economics Subotica, Dept. of Business Informatics
and Quantitative Methods, Novi Sad, Serbia

Milica M. Maricié, Univ. of Belgrade, Faculty of Organizational Sciences, Dept. of Operations Research
and Statistics, Belgrade, Serbia

Suzana Markovié, Univ. of Rijeka, Faculty of Tourism and Hospitality Management, Dept. of Quantitative
Economics, Opatija, Croatia

Maja Mesko, Univ. of Primorska, Faculty for Management, Koper, Slovenia

Andrija Mihoci, Brandenburg Univ. of Technology Cofttbus-Senftenberg Humboldt-Univ. of Berlin, Berlin
Area, Germany

Josipa Mijo¢, J. J. Strossmayer Univ. of Osijek, Faculty of Economics, Dept. of Quantitative Methods and
Informatics, Osijek, Croatia

Josip Mikulié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Tourism, Zagreb, Croatia
Craig A. Molgaard, Univ. of Arkansas for Medical Sciences, Fay W. Boozman College of Public Health,

\



Little Rock, Arkansas, USA

Srdan Mrkié, United Nations Statistics Division (UNSD), New York City, New York, USA

Danijel Nestié, The Inst. of Economics, Zagreb, Croatia

Emilija Nikolié¢ Porié, Univ. of Nov Sad, Faculty of Agriculture, Novi Sad, Serbia

Blagica Novkovska, Univ. of Tourism and Management in Skopje, Faculty of Economics, North
Macedonia

Irena Ograjensek, Univ. of Ljubljana, Faculty of Economics, Academic Unit for Mathematics, Statistics
and Operations Research, Ljubljana, Slovenia

Irena Palié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia
Sanja Pekovié, Univ. of Montenegro, Podgorica, Montenegro

Tunjo Peri¢, Univ. of Zagreb Faculty of Economics and Business, Zagreb, Dept. of Mathematics, Zagreb,
Croatia

Lei Ping, Shanghai Univ. of International Business and Economics, Dept. of International Business, School
of Business, Shanghai, China

SnjeZana Pivac, Univ. of Split, Faculty of Economics, Dept. for Quantitative Methods, Split, Croatia

Judit Poér, Univ. of Pannonia, Georgikon Faculty, Dept. of Economic Methodology, Keszthely, Hungary
BozZidar V. Popovié, Univ. of Montenegro, Faculty of Science and Mathematics, Podgorica, Montenegro
Yichen Qin, Univ. of Cincinnati, Carl H. Lindner College of Business, Depft. of Operations, Business,
Analytics, and Information Systems, Ohio,USA

Zeljko Raéié, Univ. of Banja Luka, Faculty of Economics, R. of Srpska, Bosnia and Herzegovina

Gabor Rappai, Univ. of Pécs, Inst. of Business Methodologies, Pécs, Hungary

Emina Resié, Univ. of Sarajevo, School of Economics and Business, Dept. of Quantitative Methods,
Sarajevo, Bosnia and Herzegovina

Sead Resié, Univ. of Tuzla, Faculty of Science and Mathematics, Bosnia and Herzegovina

JozZe Rovan, Univ. of Ljubljana, Faculty of Economics, Ljubljana, Slovenia

Jasmina Selimovié, Univ. of Sarajevo, School of Economics and Business, Dept. of Quantitative Methods,
Sarajevo, Bosnia and Herzegovina

Branimir Skoko, Univ. of Mostar, Faculty of Economics, Mostar, Bosnia and Herzegovina

Biruta Sloka, Univ. of Latvia, Faculty of Economics and Management, Riga, Latvia

Rabija Somun-Kapetanovié, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative
Methods, Sarajevo, Bosnia and Herzegovina

Zdenko Sonicki, Uni. of Zagreb, School of Medicine, Andrija Stampar School of Public Health, Zagreb,
Croatia

Petar Sori¢, Univ. of Zagreb Faculty of Economics and Business, Dept. of Stafistics, Zagreb, Croatia
Janez Stare, Univ. of Ljubljana, Faculty of Medicine, Dept. of Biomedical Informatics, Ljubljana, Slovenia
Stevan R. Stevié, Univ. of East Sarajevo, Faculty of Economics Brcko, Bosnia and Herzegovina

Zeljko Sain, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Methods,
Sarajevo, Bosnia and Herzegovina

Ensar Sehié, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Methods,
Sarajevo, Bosnia and Herzegovina

Tihana Skrinjarié, Croatian National Bank, Zagreb, Croatia

Ana Stambuk, Univ. of Rijeka, Faculty of Economics, Dept. for Quantitative Economics, Rijeka, Croatia
Josip Tica, Univ. of Zagreb Faculty of Economics and Business, Zagreb, Dept. of Macroeconomics and
Economic Development, Zagreb, Croatia

Orsolya Téth, Research Inst. of Agricultural Economics, Rural Development Policy Dept., Budapest,
Hungary

Grazyna Trzpiot, Univ. of Economics in Katowice, Dept. of Demography and Economic Statistics,
Katowice, Poland

Jodo Varaja, Univ. of Trds-os-Montes and Alfo Douro, Trds-os-Montes and Alto Douro, Portugal

Emir Veledar, Florida International Univ., Robert Stempel College of Public Health and Social Work, Dept.
of Biostatistics, Miami, Florida, USA

Maruska Vizek, The Inst. of Economics, Zagreb, Croatia

Chen Xiaojing, Shanghai Univ. of International Business and Economics, School of Finance, Shangai,
China

Sejfudin Zahirovié, Univ. of Tuzla, Faculty of Economics, Tuzla, Bosnia and Herzegovina

Davor Zoricié, Univ. of Zagreb Faculty of Economics and Business, Dept. of Managerial Economics,
Zagreb, Croatia

Jovana Zoroja, Univ. of Zagreb Faculty of Economics and Business, Dept. of Informatics, Zagreb, Croatia
Sasa Zikovié, Univ. of Rijeka, Faculty of Economics, Dept. for Finance and Banking, Rijeka, Croatia

Igor Zivko, Univ. of Mostar, Faculty of Economics, Mostar, Bosnia and Herzegovina

Berislav Zmuk, Univ. of Zagreb Faculty of Economics and Business, Dept. of Stafistics, Zagreb, Croatia

Vi



Croatian Review of Economic, Business and Social Statistics

Vol. 8, No. 2, 2022

Contents

Mercy Tsitsi Musakwa, Nicholas Mbaya Odhiambo
Financial development and economic growth in Botswana: New evidence from
disaggregated data

Goran Mojanoski, Vesna Bucevska
Event study on the reaction of the Balkan stock markets to the conflict between Russia
and Ukraine

Margareta Gardijan Kedzo
COVID-19 pandemic impact on investment prospective in selected CEE stock markets: A
stochastic dominance approach

Zeljko V. Raci¢, Slavisa Kovacevi¢, Nemanja Babi¢
I distance application in the ranking of Group 8 and European Union countries by level
of development

Anita Ceh Casni, Josipa Fili¢
Tourism housing price nexus

Djouahra Idris
Conceptual understanding of linear regression among economics students at the
university center of Tipaza, Algeria

18

28

43

53

66






Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 8, No. 2, 2022, pp. 1-17

§ sciendo

Financial development and economic
growth in Botswana: New evidence from
disaggregated data

Mercy Tsitsi Musakwa
University of South Africa, South Africa, tsile.musa@gmail.com

Nicholas Mbaya Odhiambo
University of South Africa, South Africa, odhiamn@unisa.ac.za

Abstract

In this study, the causal relationship between financial development and economic
growth in Botswana is re-examined using disaggregated data from 1980 to 2020 on
financial development. The importance of financial development and economic
growth in achieving Sustainable Development Goals (SDGs) cannot be
overemphasised. The study used the Autoregressive Distriouted Lag (ARDL)
approach to cointegration and the ECM-based Granger causality test fo examine
this linkage. Financial development is measured at an aggregate level by the
Financial Development Index (FDI) and at a disaggregate level by the Financial
Institution Index (Fll) and Financial Market Index (FMI) from the International
Monetary Fund (IMF) financial development index database. The study failed to find
any causality between financial development and economic growth during the
study period. The results apply, irrespective of proxy used to measure the level of
financial development and the time frame. This finding points to the importance for
Botswana to continue with the Vision 2036 and the National Development Plans that
focus, among other goals, on economic growth, to realise an increase in gross fixed
capital formation and financial development.

Keywords: autoregressive distributed lag, economic growth, financial development,
South Africa.
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Infroduction

The pioneering work of McKinnon (1973) and Shaw (1973) laid the foundation for a
debate on the nature of the relationship between financial development and
economic growth, with emphasis on the role of financial liberation; that leads to an
increase in savings and hence investment. The McKinnon-Shaw school of thought
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rests on the notion that government restrictions on the banking system, for example,
interest, high reserve requirements, and interest-rate ceilings, hinder financial
development, consequently affecting economic growth negatively (McKinnon,
1973; Shaw, 1973). On the other hand, Schumpeter (1911) pioneered the relationship
between financial development and economic growth, while putting emphasis on
supply-led growth. The debate on the nature of the relationship between economic
growth and financial development has been raging for a long time due to the
importance of these two variables in realising national development agendas and
achieving the Sustainable Development Goals (SGDs). Two strands of literature have
emerged: the supply-led growth hypothesis and the demand-led growth hypothesis.
The relationship between these two variables is equally important to Botswana with
the Vision 2036 — shared prosperity and the quest to a rebound from the negative
impact of COVID-19 that has seen the country recording the biggest slump (8.5%) in
2020 since 1980 (World Bank, 2022).

Studies that have investigated the nature of the relationship between financial
development and economic growth found varying results, based on the proxy for
financial development, the methodology, the study period, and the study country.
Some studies found a supply-led growth where financial development led to
economic growth — in support of the Schumpeter (1911) school of thought (see
Hsueh et al., 2013, Cizo et al., 2020); other studies confiirmed a demand-led growth
where economic growth led to demand for financial development to facilitate the
financial requirements of the new level of economic growth (see, for example, Cizo
et al., 2020); yet, some studies found no causal relationship between the two
variables (see, Mhadhbi et al., 2020). The main objective of this study is to find out if
Botswana follows a financial supply-led or demand -led hypothesis. This is important
to policy formulation that influence the right variable first between economic growth
and financial development to get the desired results.

This study takes a fresh look at the causality between economic growth and
financial development, using new financial development indices developed by the
International Monetary Fund (IMF, 2022) The study uses three indices of financial
development, namely: the Financial Development Index, Financial Institution Index
(a financial development index developed from bank-based measures) and the
Financial Market Index (a financial development index developed from market-
based measures). The new indices are expected to give insight into the causal flow
between economic growth and financial development in Botswana. To overcome
the shortcomings of a bivariate causality, such as the omission-of-variable bias, this
study uses inflation, frade openness, gross fixed capital formation and education to
form a multivariate causality framework. The study follows the Autoregressive
Distributed Lag (ARDL) approach to cointegration and the ECM-based Granger
causality test to explore the causality between economic growth and financial
development in Botswana. The ARDL approach has been selected due to its
numerous advantages over other approaches. For example, the approach is robust
in small-sample studies and provides results in short-run and long-run time frames,
which is more informative to a policy where time frame plays an important role in
policy effectiveness.

Botswana was the most appropriate country to carry out this investigation given
the history of the country in prudent macroeconomic management and maintaining
economic growth at an average of 5% during the study period (World Bank, 2022).
Moreover, Botswana has made strides in liberalisation of the financial market and
started minimising unnecessary controls. This has been buttressed by legislation
overhaul and review of the structures and operations of the financial authorities. A
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level playing field has thus been created for all prospective investors in the financial
sector (Bank of Botswana, 2022a). The country has managed to come up with a
framework that increases efficiency and oversight by decenftralisation of some
financial market activities to different authorities, namely: Ministry of Finance and
Development Planning, Botswana Stock Exchange, and Bank of Botswana. On the
economic growth front, Botswana is one of the fast-growing economies that
transformed from a poor country to a middle-income country through prudential
resource management like diamonds. However, the vulnerability of the economic
sector to international price volatility and the increasing demand for diversification
to increase or maintain the high growth levels necessitate a relook of the role
financial development can play.

The study is structured as follows: the next section deals with the dynamics of
financial development in Botswana. This is followed by sections dealing with the
empirical literature review, estimation techniques, empirical analysis, and the
discussion of the results. The last section concludes the study.

Literature review

Economic growth dynamics in Botswana

The economy of Botswana is one of the fast-growing economies in Africa, anchored
in prudent macroeconomic policies and good governance (United Nations, 2016).
This is not to say that this impressive growth and transformation did not come with
challenges (United Nations, 2016). Botswana’'s economy in the past years has been
centfred on diamonds and other minerals like gold, copper, nickel, iron, uranium and
coal. Diamond mines at Damtshaa, Lerala, Letlhakane, Orapa and Jwaneng are the
main source of revenue for the economy (United Nations, 2016). Copper-nickel
operations were frozen in 2015 and 2016 due to a slump in copper prices (United
Nations, 2016). The volatility in the international market negatively affected the main
source of economic development financing. Now the economy is ready to diversify
to other sectors to avoid reliance on minerals as a source of development finance.
The impressive growth that was achieved by Botswana was guided by a series of
National Development Plans from 1966 with the median policy: Botswana's
Transnational Plan for Social and Economic Development (United Nations, 2016). The
National Development Plan 11 was launched in 2016 and expires in 2023. The
overarching economic policy blueprint is the Vision 2036 — achieving prosperity for all
— that was launched in the same year as the NDP 11 theme on inclusive growth for
the realisation of sustainable employment creation and poverty eradication. Vision
2036 provides an inclusive path that empowers Botswana and expands the
economy. The National Development Plan 11 encapsulates the pillars in Vision 2036
and Sustainable Development Goals (SDGs) deliverables (Ministry of Finance and
Economic Development, 2020). The NDP 11 and Vision 2036 consist of developing
diversified sources of economic growth, developing human capital, strengthening
national security, implementing an effective monitoring and evaluation system, and
social development, and using natural resources sustainably (United Nations, 2016).
To ensure that the goals set in the NDP11 are on track, mid-term policy reviews are
carried out. This allows for the refinement of policies and strategies to remain on
track to achieve the long-term goal: Vision 2036.

In response to economic policies implemented in Botswana, the growth of the
economy has been largely positive. An average of 11% growth annually between
1980 and 1990 was recorded (World Bank, 2022). These years recorded economic
growth of between 7% and 14,5% (World Bank, 2022). However, from 1991 to 2021,
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the economy has not managed to break one-digit growth as experienced in the
1980s (World Bank, 2022). The highest economic growth rate recorded between 1991
and 2021 was 8,5% in 2010, a rebound from a slump of 7,6% growth registered in 2009
— a period during which a financial crisis was experienced (World Bank, 2022).
Botswana was not spared from the negative impact of COVID-19, with a negative
growth of 8,5% recorded in 2020 (World Bank, 2022). The economy is projected to
grow by 7,5% in 2021, and 5,5% in 2022 due to a projected increase in domestic
demand and improvements in diamond prices as economies reopen (African
Development Bank Group [AFDB], 2022) and easing of restrictions on mobility and
trade. The figure below reports economic growth figures and the financial
development index for Botswana from 1980 to 2020.

Figure 1 Economic growth trends — 1980-2020
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Figure 1 reports economic growth trends since 1980 and financial development,
measured by the financial development index — an index that combines market-
based measures and bank-based measures. Economic growth remained positive in
most of the years, apart from 2009, 2015, and 2020 (World Bank, 2022). On the other
hand, financial development shows a sustainable increase from 1996 (World Bank,
2022). Interestingly, in the same year, a slump in financial development was
recorded, and economic growth was at its highest. What remains uncertain is which
variable causes the other, which will be explored in this study.

Financial development dynamics in Botswana

The Bank of Botswana was established in 1975 when the Bank of Botswana and
Financial Institutions bills were passed to establish the bank and the framework to
govern financial institutions that were under the bank’s supervision, respectively
(Bank of Botswana, 2022a). The Bank of Botswana Act 1996 provides for the
establishment of the bank of Botswana, the constitution, objectives and powers
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(Bank of Botswana, 2022b). The central bank stands at the apex of the financial
system, supervising three commercial banks and one finance company then (World
Bank, 1989). The central bank is responsible for maintaining monetary and financial
stability in Botswana (Bank of Botswana, 2022a). The central bank is expected to
monitor the activities of non-bank financial institutions that accept deposits from the
public (World Bank, 1989). A battery of reforms has been implemented to liberalise
the financial system, including the removal of control on interest rates and exchange
contfrol and liberalisation of commercial bank licensing, among other reforms
(Sekakela, 2018). By the end of 2008, the number of commercial banks had grown
(Moffat, 2009). In 1976 the national currency, the Pula, was launched to replace the
rand (Bank of Botswana, 2022a). Botswana has since never looked back -
tfransforming the financial system that buttressed the transition of the economy from
the poorest country to a middle-income country. As the bank's responsibilities
continued to evolve, the central bank has gone through reviews to ensure success in
its mandate. Now the financial system is market-oriented and free from unnecessary
controls. All exchange controls were removed by 1999 (Bank of Botswana, 20224q).
Entry into the financial sector is not restricted if set requirements by the regulatory
body are met. The supervisory and regulatory functions in the financial sector are
split between the Ministry of Finance and Development Planning, the Botswana
Stock Exchange, and the Bank of Botswana (Moffat, 2009). The Banking Supervision
Department in the Bank of Botswana is responsible for regulating all banking
operations. Thus, the legislative and regulatory framework has worked to build a
modern, resilient and efficient financial system.

Figure 2 Financial sector development, 1980-2020
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The number of commercial bank branches per 100 adults increased from only six
in 2005 to nine in 2020 (World Bank, 2022). The domestic credit to the private sector
by banks as a percentage of GDP improved from an average of 11,4% between
1980 and 2000, to 27,9% between 2001 and 2020 — more than double compared to
the growth from 1980 until 2000 (World Bank, 2022). The development of the financial
system is evident from the financial development index, which has maintained an
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upward trend since 1988 (World Bank, 2022). The financial institution and financial
market indices also reflect an upward trend, showing general growth in the bank-
based and market-based measures of financial development (World Bank, 2022).
Figure 2 reflects the growth in the financial development, financial institution, and
financial market indices over the study period.

Figure 2 reports on financial development measures: the financial development
index, a combination of financial institution and financial market indices (bank-
based and market-based measure). The financial indices started on a downward
trajectory from 1980 to 1988, before taking an upward turn that has been
maintained during the study period. This shows a general growth in the financial
market and confirms the importance of the banking sector in Botswana during the
study period. Financial institutions remained resilient above financial market and
financial development indices, showing the overall importance of bank-based
financial development in Botswana. The slow growth in market-based financial
development has pulled the overall financial development index down — where it
has maintained an average range between the two measures of financial
development.

Review of related literature

The theoretical link between economic growth and financial development dates to
the work by Schumpeter (1911), McKinnon (1973 and Shaw (1973), among other
pioneering studies. Schumpeter (1911) highlighted the relationship between
economic growth and financial growth as supply-led growth where financial
development leads to economic development. This is related to several roles
financial institutions play in economic growth through the intermediation process.
Apart from supply-led growth, demand-led growth is another strand of literature that
has found empirical support. In this instance, economic growth necessitates the
development of the financial sector to accommodate the financial needs of the
expanding economy. Financial development can be market-based or bank-based,
depending on which sector plays a vital role in the economy.

Given the variability in the relationship between financial development and
economic growth, depending on the country under study, the methodology, and
the period under study, a relook at the causal flow between economic growth and
financial development in Botswana will shed more light fo determine whether the
economy follows supply-led or demand-led growth. This is most needed in the
current period of recovery from the impact of COVID-19 on the economic growth
impetus that the country had built prior to the pandemic. The empirical literature
review focuses on studies that have explored the impact of financial development
on economic growth as well as those that have examined the impact of economic
growth on financial development and ends by reviewing studies that have explored
the causal relationship between the two variables.

Impact of financial development on economic growth

Nguyen and Pham (2021) analysed the role of financial development on economic
growth in transnational economies with newly established financial systems. For the
period 1990-2020, the study investigated 29 transnational economies and five Asian
developing economies. Employing the Generalised Method of Moments (GMM) and
three financial sector measures, financial sector development was found to be an
important determinant of economic growth across all the measures of financial
development. Afonso and Blanco-Arana (2018) investigated the relationship
between economic growth and financial development in The Organisation for
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Economic Co-operation and Development (OECD) countries, using data from 1990-
2016. By using a random effect model, the study found that an increase in domestic
credit through market capitalisation and turnover ratio of domestic shares led to a
positive per capita GDP. Education expenditure, inflation, and unemployment were
also found to be highly significant. Likewise, Bist (2018) examined the relationship
between financial development and economic growth in 16 low-income countries
based on panel data from 1995-2014. Using fully modified and dynamic OLS
techniques, the study found financial development to have a positive and
significant impact on economic growth in nine countries. The results were consistent
when time series analysis was done on a single-country basis. However, FMOLS also
discovered a negative impact of financial development on economic growth in
three countries: The Central African Republic, Madagascar, and Mozambique.
Durusu-Ciftci et al. (2016) studied the long-run relationship between financial
development and economic growth using panel data from 40 countries between
1989 and 2011. Based on credit markets, employing Augmented Mean Group
(AMG) and Common-Correlated Effects (CCE), the study found the two channels to
have a positive effect on GDP per capita, with the contribution of credit markets
being greater.

Iheanacho (2016) studied the relationship between financial intermediary
development and economic growth in Nigeria using data from 1981-2011. The study
used four measures of financial development: domestic credit to the private sector
as a percentage of GDP, liquid liabilities to GDP, deposit money bank assets to GDP,
and bank deposits to GDP. Three composite measures of financial sector
intermediary development were constructed using the principal component
analysis. Employing the ARDL approach, the results confirmed a negative and
significant relationship between the two in the short run only; no relationship was
confirmed in the long run. Nkoro and Uko (2013) found the same results as Afonso
and Blanco-Arana (2018) and Bist (2018). In the study, Nkoro and Uko (2013)
examined the financial sector development-economic growth nexus for Nigeria
using annual data from 1980-2009 and the error correction mechanism (ECM). Broad
money stock to GDP, market capitalisation to GDP, bank deposit liability to GDP,
prime interest rate and private sector credit o GDP were used as proxies for financial
development. The study found financial development to have a positive effect on
economic growth. The study found financial depth and credit to the private sector
to be ineffective in supporting economic growth.

In the same spirit, Anwar and Nguyen (2011) examined the link between financial
development and economic growth in Vietham using endogenous growth theory; in
a panel data set of 61 provinces of Vietham over the period 1997-2006. The growth
rate of real gross province product per capita and financial development proxied
by the ratio of savings to GPP, the ratio of credit to GPP, and the ratio of M2 to GDP
were used. The study found that financial development contributed to economic
growth. De Gregorio and Guidotti (1995) studied the impact of financial
development on economic growth in 98 countries using cross-country data from
1960 to 1985: and 12 Latin-American countries using data from 1950 to 1985.
Financial development was found to have a positive correlation with growth in @
large cross-country data set. However, a negative relationship was confirmed for
panel data for Latin America, attributed to unregulated financial liberalisation and
expectation of government bailouts.

Apart from studies that found financial development to have a positive impact on
economic growth, there is a strand of empirical literature that confirm a negative
impact of financial development on economic growth. Wen et al. (2021) examined
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the impact of financial development on economic aggregates: economic growth,
inflation and employment, for 120 countries using data from 1997-2017. The study
used liquid liabilities, money, quasi money and bank credit as proxies for financial
development. It was found that financial development has a negative impact on
economic growth across all proxies of economic growth used in the study. This
finding confrasted with the traditional supply-lending hypothesis. OQuyang and Li
(2018) found the same results in a study on the relationship between energy
consumption, financial development and economic growth in China. The study used
the GMM panel VAR approach for 30 provinces in China based on quarterly data
from 1996-2015. Financial development was proxied by M2, credit, the revenue of
the insurance industry, and stock market value. The study found that when financial
development was measured by a comprehensive measure developed from
principal component analysis, a negative impact on economic growth was
confirmed. In a similar vein, Narayan and Narayan (2013) analysed the impact of
financial systems on economic growth for a panel of 65 developing countries. In a
full panel of 65 countries, the study found financial sector growth, while bank credit
was found to have a negative impact on economic growth. In Asia, the role of
financial sector development was found to be present but weak; countries in the
Middle East presented strong evidence that bank credit has a negative effect on
economic growth. Although the studies reviewed confirm supply-led growth, there is
evidence of financial development having no significant effect or a negative effect
on economic growth, according to findings by Nkoro and Uko (2013) and Bist (2018).

Causality studies between financial development and economic
growth

Cizo et al. (2020) examined the causal relationship in European Union (EU) countries
using data from 1995 to 2017. The study used a financial development index fo
investigate the causality between financial development and economic growth.
The direction of causality was found to be sensitive to the period under study and
the groups of countries considered. In some groups of EU countries, a unidirectional
causal flow was established from financial development to economic growth,
supporting the financial supply hypothesis; in other groups, a unidirectional causal
flow from economic growth to financial development was confimed to be
consistent with the financial demand hypothesis; and in some of the groups, a bi-
directional causality between the two was established. Thus, the causal relationship
between financial development and economic growth cannot be generalised from
one study to the other. These results from the same study are consistent with the
results where the impact of financial development on economic growth is
inconclusive. Qamruzzaman and Jianguo (2018) investigated the relationship
between financial innovation and economic growth in Bangladesh, Pakistan and Sri
Lanka using data from 1975-2016. The study used the Autoregressive Distributed Lag
approach and found that financial innovation stimulates economic growth. The
Granger causality test also found a bidirectional causality between financial
innovations and economic growth across all the countries studied.

Mhadhbi et al. (2020) examined the causal relationship between banking sector
development and economic growth in 40 developing countries using data from
1970-2012. The study used two banking sector indices. Using bootstrapping and
Granger causality testing, the study found limited evidence of supply-leading,
demand-following, or complementary hypotheses. Unidirectional causality was
confirmed from financial development to economic growth in 23 countries. No
causality was found between economic growth and financial sector development
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in 16 sample countries. Similarly, Osuji (2015) examined the causal relationship
between financial development and economic growth in Nigeria using time series
data from 1960-2014. The study used the Vector Error Correction Model (VECM). Four
measures of financial development were used. The study found a positive long-run
relationship between financial development and economic growth. The causality
between the two was found to be sensitive to the financial development proxy used.
When private sector credit and bank deposit liabilities were used as proxies, a
unidirectional causal flow from financial development to economic growth was
confirmed, while a unidirectional causal flow from economic growth to financial
development was confirmed when money-to-income ratio and domestic credit
ratios were used as financial development proxies.

Hsueh et al. (2013) examined the causality between financial development and
economic growth in OECD countries using panel data from 1980-2007. Using
bootstrap panel Granger causality, the study found a unidirectional causal flow from
financial development to economic growth from M1 to economic growth in Taiwan
and China; M2 to economic growth in Malaysia, Singapore and China; and from
domestic claims in economic growth in Malaysia, Indonesia, Singapore, Thailand,
Taiwan and China. In a separate study, Wadud (2009) examined the causal
relationship between financial development and economic growth in South Asian
countries, namely, India, Pakistan and Bangladesh, using data from 1976-2008. The
study used the vector autoregressive model to assess the long-run relationship
between the two. The findings of the study confirmed a unidirectional causal flow
from financial development to economic growth.

The causal relationship between financial development and economic growth is
sensitive to the methodology used, the country under study and the financial
development proxy used, making generalisation of results inappropriate. A relook at
the relationship between these two variables, using disaggregated financial
development data will give more insight on the causality between the two.

Estimation techniques

This study uses the ARDL approach and ECM-based Granger causality test to
investigate the causality between financial development and economic growth in
Botswana. The ARDL approach was developed by Pesaran and Shin (1999) and
modified by Pesaran et al. (2001). This approach was selected because of ifs
numerous advantages over other methods. For example, the approach can be
used in models with variables integrated of different orders; the approach is robust in
small samples, and the results can be given in long-run and short-run timeframes that
are more informative to policy makers.

Variable definition

Variables of interest are economic growth (EG) and financial development (FD).
Financial development is measured using three financial development indices
created by the International Monetary Fund (IMF). The indices consider multi-
dimensional aspects of financial development, including financial market depth (size
and liquidity); access — the ability of individuals and companies to access financial
services; and efficiency — the capability of financial service providers to provide
services at low cost (IMF, 2022). The Financial Development Index (FDI) is an
aggregate measure of market-based (Financial Market Index — FMI) and bank-
based (Financial Institution Index — Fll) measures. The disaggregated measures of
financial development used in this study are the financial market index and the
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financial institution index. The study is divided into three models. Model 1 captures
financial development measured by the aggregate measure (FDI), model 2
measures financial development using Fll and model 3 captures financial
development using FMI. Table 1 gives a summary of variables.

Table 1 Variable definition

Variable Notation Variable definition Source
Economic growth EG Rate of change of GDP WDI
Financial FD An aggregate of Financial Market Index | IMF
development and Financial Institution Index database
measure (FDI, Fil, FMI)

Financial Market | FMI An aggregate of Financial Market Depth | IMF
Index Index, Financial Market Access Index and | database
Financial Market Efficiency Index
Financial Institution | FlI An aggregate of Financial Institutions’ | IMF
Index Institution Depth Index, Financial Access | database
Index and Financial Institution Efficiency
Index
Trade openness TOP Exports and imports as a percentage of | WDI
GDP
Education EDU Gross primary school enrolment WDI
Gross fixed capital | GFE GFC as a percentage of GDP WDI
formation
Inflation INFL Rate of change of the Consumer Index | WDI
(CP])
Note: WDI - World Development Index; IMF - International Monetary Fund Financial

Development Database.
Source: Authors’.

Table 1 reports the variables used in the study, definition of the variables and the
sources of the data used.

Model specification
The ARDL model specification for the multicausality model can be expressed as
follows:

n n n n
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where Y is financial development proxies measured by Financial Development Index
(FDI), Financial Institution Index (Fll) and Financial Market Index (FMI) in Model 1,
Model 2, and Model 3, respectively. These financial development indices enter the
equation one at a time, while other variables remain the same; X1 is education
measured by gross primary school enroiment (EDU); X2 is economic growth (EG); X3
is trade openness (TOP); X4 is inflation (INFL); X5 is gross fixed capital formation (GFC);
@, is a constant; ¢; — @ and B; — B are coefficients; and p, is the error term.
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The Granger-causality models for Equation 1 are specified in Equations 2:
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INFL; asf ‘=1 Bs1iPs2iPs3i INFLy_4 Vs Es¢
GFC, %6  B61iP62iBe3iA GFCy—4 Ye Eot

where FD is financial development proxies measured by Financial Development
Index (FDI), Financial Institution Index (Fll) and Financial Market Index (FMI), where
each index enters the equation one at a time, while the remaining variables stay the
same; ECM is error correction term ; y; — y¢ are ECM coefficients; and the remaining
variables are as defined previously.

Data sources

This study investigates the causal relationship between financial development and
economic growth using annual time series data from 1980-2020. Data on economic
growth (EG), trade openness (TOP), education (EDU), inflation (INFL) and gross fixed
capital formation as a percentage of GDP (GFC) was retrieved from the World
Development Indicators database. Data on financial development indices, namely
the financial development index (FDI), financial institution index (Fll) and financial
market index (FMI) was extracted from the IMF financial development database.

Empirical results

Unit root test
Although the ARDL approach does not require that the variables be integrated of
the same order, a unit root test was done in this study to ascertain that all variables
are integrated of order 0 or order 1. When the order of integration is greater than 1,
the ARDL falls away. The study uses the Augmented Dickey-Fuller GLS and Phillip and
Perron (PP) tests to examine this linkage. The results of the unit root test are presented
in fable 2.

Results reported in table 2 confirm that all the variables in the study are integrated
of order 1, implying that data analysis can be done using the selected ARDL test.

Before examining the causality between economic growth and financial
development, the cointegration test was carried out to determine if a long-run
relationship exists between the variables in model 1, model 2, and model 3 functions.
The ARDL approach to cointegration uses upper-bound and lower-bound critical
values. The F-statistics from each function are compared to the upper-bound and
the lower-bound critical values. The decision rule is to reject the presence of
cointegration if the F-statistic is below the lower bound. In the case where the F-
statistic is above the upper bound, cointegration is confirmed. However, if the F-
statistic falls between the lower and the upper bounds, the results are inconclusive.
Results reported in table 3 confirm cointegration in some of the functions in models 1,
2 and 3. To proceed with the analysis, for those functions where a long-run
relationship was confirmed, causality was estimated in the short run and the long run,
while for those functions where no cointegration was confirmed, short-run causality
was tested. Table 3 presents cointegration results for models 1, 2 and 3.
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Table 2 Unit root test

Dickey-Fuller Generalised Least Square (DF-GLS)
Variable Stationarity of all variables in levels | Stationarity of all variables in First Difference
Without frend With trend Without frend With trend
EG -2.757 -0.455 -7.908™ -8.592"
FDI -0.161 -1.777 -4.771™ -3.123"
Fll -0.533 -3.781 -4.622" -5.252"
FMI -0.546 -1.781 -5.935™ -6.043"™
TOP -1.079 -1.923 -5.662" -5.062"
EDU -0.252 -1.976 -6,181™ -6.004™
INFL -0.989 -3,464 -2.125™ -8.309"
GFC -0.453 -3,462 7411 -8.005™
Phillip and Perron (PP) Unit root test
EG -2.148 -5.383 -3.949™ -8.691™
FDI -0.674 -2.005 -6.016™ -5.916™
Fll -0.246 -2.561 -9.400™ -9.230™
FMI -0.951 -2.051 -6.031™ -5.951™
TOP -1.712 -2.161 -5.648™ -5.574™
EDU 0.009 -2.132 -6.256™ -6.304™
INFL -1.904 -2.421 -9.252™ -9.106™
GFC -2.601 -3.019 -8.013™ -8.040™

Source: Author calculation.

Table 3 Cointegration test results

Dependent variable | Function | F-statistic | Cointegration status
Panel A: Model 1
EG F(EGIFDI, TOP, EDU, INFL,GFC) 5.2803™ | Cointegrated
FDI F(FDIEG, TOP, EDU, INFL, GFC) 2.7727 | Not cointegrated
TOP F(TOP|FDI, EG, EDU, INFL, GFC) 2.6111™ | Cointegrated
EDU F(EDUIFDI, EG, TOP, INFL, GFC) 2.1358 | Not cointegrated
INFL F(INFL|FDI, TOP, EDU, GFC, EG) 3.7206" | Cointegrated
GFC F(GFCJFDI, TOP, EDU, INFL, EG) 6.9448™ | Cointegrated
Panel B: Model 2
EG F(EGIFII, TOP, EDU, INFL,GFC) 4.7018™ | Cointegrated
Fll F(FIIEG, TOP, EDU, INFL, GFC) 3.6348" | Cointegrated
TOP F(TOPJFII, EG, EDU, INFL, GFC) 2.9482 | Not cointegrated
EDU F(EDUJFII, EG, TOP, INFL, GFC) 2.1662 | Not cointegrated
INFL F(INFLIFII, TOP, EDU, GFC, EG) 5.5000™ | Cointegrated
GFC F(GFCIFIl, TOP, EDU, INFL, EG) 5.2457 | Cointegrated
Panel C: Model 3
EG F(EGIFMI, TOP, EDU, INFL,GFC) 5.2809 | Cointegrated
FMI F(FMIEG, TOP, EDU, INFL, GFC) 1.3325 | Not cointegrated
TOP F(TOP|FMI, EG, EDU, INFL, GFC) 2.7257 | Not cointegrated
EDU F(EDUIFMI, EG, TOP, INFL, GFC) 1.8594 | Not cointegrated
INFL F(INFLIFMI, TOP, EDU, GFC, EG) 3.4764" | Cointegrated
GFC F(GFCIFMI, TOP, EDU, INFL, EG) 7.5199™ | Cointegrated
Asymptotic critical values (unrestricted intercept and no trend)
Crifical values 1% 5% 10%
| (0) I (1) 1(0) | 1(1) | (0) I (1)
3.41 54.68 | 2.62 | 3.79 2.26 3.35

Source: Author calculation.

Analysis and discussion of results

Table 4 presents the causality results of i) model 1, where the aggregate index (FDI)
was used to measure financial development; i) model 2, where financial institution
(Fll) was used as a disaggregated measure of financial development focusing on
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bank-based measures; and iii) model 3, where the financial market index (FMI) was
used as a disaggregated measure of financial development capturing market-
based financial development measures.

Table 4 Granger causality results for models 1, 2 and 3

Panel A Model 1: Financial Development Index (FDI)
Dependent variable F-statistic [Probability value] ECM
AEG AFDI ATOP AEDU | AINFL | AGFC | t-statistics
AEG - 0.245 | 6.274™ | 3.158" 0.989 0.508 -0.922™
[0.624] | [0.005] | [0.056] | [0.328] | [0.481] [-6.067]
AFDI 0.392 - | 2805 | 3.184 0.372 | 4.626™ -
[0.536] [0.075] | [0.084] | [0.546] | [0.039]
ATOP 9.573™ 0.091 - | 0.236 1.979 0.351 -
[0.003] | [0.765] [0.630] | [0.155] | [0.558]
AEDU 4,402 | 4.407" | 3.275 - | 0.399 0.399 -
[0.035] | [0.044] | [0.008] [0.532] | [0.532]
AINFL 3.980 1.827 | 5.503" 2.169 - 2162 -0.758™
[0.056] | [0.180] | [0.026] | [0.133] [0.115] [-5.992]
AGFC 4380 | 8.981™ 0.506 0.870 1.300 - -0.826™
[0.011] | [0.005] | [0.483] | [0.359] | [0.263] [-6.972]
Panel B Model 2: Financial Institution Index (Fll)
AEG AFII ATOP AEDU | AINFL | AGFC
AEG - 0.448 | 9.021™ | 3.609 1.179 1.020 -0.970™
[0.508] | [0.002] | [0.039] | [0.286 | [0.320] [-7.082]
AFIl 0.096 - | 8339 | 4.234™ 0.006 | 3.127" -0.781™
[0.758] [0.001] [0.02] | [0.941] | [0.087] [-6.387]
ATOP 9.434™ 0.517 - | 0.004 1.942 | 0.205 -
[0.003] | [0.477] [0.946] | [0.160] | [0.654]
AEDU 4,342 | 9.519™ | 3.150" - 1.454 | 0.845
[0.086] | [0.003] | [0.08¢] [0.237] | [0.365]
AINFL 1.286 | 3.030™ | 3.286" 0.572 - | 3476 -0.580
[0.265] | [0.047] | [0.037] | [0.456] [0.030] [-5.123]
AGFC 1.973 | 3.774 0.029 0.281 1.850 - -0.677
[0.156] | [0.061 | [0.866] | [0.600] | [0.830] [-5.3446]
Panel C Model 3: Financial Market Index (FMI)
AEG AFMI ATOP AEDU AINFL AGFC
AEG - 0.247 | 6.639™ | 3.301" 0.831 0.543 -0.922
[0.623] | [0.004] | [0.050] | [0.369] | [0.467 [-6.066]
AFMI 0.355 - | 2.898 1.373 0.205 | 3.273 -
[0.556] [0.070] | [0.250] | [0.654] | [0.051]
ATOP 9.949™ 0.554 -1 0191 2.133 -
[0.002] | [0.462] [0.665] | [0.135]
AEDU 5.008™ | 6.563" 0.645 - | 2401 1.496 -
[0.006] | [0.016] | [0.428] [0.132] | [0.231]
AINFL 1.165 0.655 1.542 | 3.019" - | 5.629" -0.542™
[0.288] | [0.424] | [0.223] | [0.092] [0.023] [-5.135]
AGFC 53777 | 9117 1.028 0.856 | 3.116" - -0.607"
[0.005] | [0.001] | [0.319] | [0.435] | [0.088] [-4.951]

Note: * ** *** indicate significance at 10%, 5% and 1% level of significance.
Source: Author calculation.

The results presented in table 4, panels A, B and C confirm no causality between
financial development and economic growth, regardless of the financial
development measure used. These results are not unique to Botswana. In a study on
40 developing countries, Mhadhbi et al. (2020) found no causality between financial
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development and economic growth in 16 countries. This study failed to support a
distinct financial demand or supply-led hypothesis.

Other results presented in table 4, panel A confirm: i) bidirectional causality
between education and economic growth in the short run and a unidirectional
causal flow from education to economic growth, ii) unidirectional causal flow from
economic growth to inflation in the short run and the long run; iii) bidirectional causal
flow from economic growth to TOP in the short run and a unidirectional causal flow
from TOP to economic growth in the long run; iv) unidirectional causal flow from TOP
to FDI in the short run; v) no causality between FDI and inflation in the short run and
the long run; vi) bidirectional causality between education and FDI; vii)
unidirectional causal flow from TOP to education in the short run; viii) no causality
between education and inflation; education and GFC; TOP and GFC; and inflation
and GFC in the long run and the short run; and viii) unidirectional causal flow from
TOP to inflation in the short run and in the long run.

Other results presented in table 4, panel B confirm: i) bidirectional causality
between education and economic growth in the short run and a unidirectional
causal flow from education to economic growth in the long run; ii) no causality
between inflation and economic growth; iii) bidirectional causality between TOP
and economic growth in the short run and a unidirectional causal flow from TOP to
economic growth in the long run; iv) unidirectional causal flow from TOP to Fll in the
short run and in the long run; v) unidirectional causal flow from Fll to inflation in the
short run and the long run; vi) bidirectional causality between education and Fll in
the short run and a unidirectional causal flow from education to Fll in the long run;
vii) unidirectional causal flow from TOP to education in the short run; viii)
unidirectional causal flow from TOP to inflation in the short run and the long run; and
ix) unidirectional causal flow from GFC to inflation in the short run and the long run;
and no causality between INFL and education; GFC and education; and GFC and
TOP in the short run and the long run.

Other results presented in table 4, panel C confirm: i) bidirectional causality
between economic growth and education in the short run and a unidirectional
causal flow from education to economic growth in the long run, ii) no causality
between economic growth and inflation in the short run and in the long run, iii)
bidirectional causality between economic growth and TOP in the short run and
unidirectional causality from TOP to economic growth in the long run, iv)
unidirectional causal flow from FMI to education in the short run; v) unidirectional
causality from FMI to inflation in the short run and in the long run; vi) a unidirectional
causal flow from FMI to education in the short run; vii) no causality between
education and TOP in the short run, viii) unidirectional causal flow from education to
inflation in the long and short run, ix) no causality was confirmed between education
and GFC; TOP and inflation; and TOP and GFC; and x) bidirectional causality
between GFC and inflation in the short run and in the long run.

The results presented in panels A, B and C confirm that there is no direct causal
relationship between financial development and economic growth, regardless of
whether financial development is measured at an aggregate level or using
disaggregated data. This is consistent with findings by Mhadhbi et al. (2020) in a
study on 40 developing countries. Education and TOP play an important role in
economic growth and financial development. Findings from all the models confirm
the importance of financial development on inflation, with the causal flow being
from financial development to inflation.
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Conclusion

This study investigated the causal relationship between economic growth and
financial sector development in Botswana, using data from 1980 to 2020. Financial
development was measured using the financial development indices produced by
the IMF. Aggregated financial sector development was captured by the financial
sector development index (FDI); market-based financial development was
measured and captured by the financial market index (FMI), and bank-based
financial development was measured and captured by the financial institution index
(FIl). To fully specify the model, intermittent variables were added, namely,
education, trade openness, inflation and gross fixed capital formation. Using the
ARDL approach to cointegration and the ECM-based Granger causality analysis, the
study found no causality between economic growth and financial development —
regardless of the financial development index used. Based on these findings, it can
be recommended that Botswana continues with policies, such as the Vision 2036
and the National Development Plans, aimed at strengthening economic growth. The
policies should be implemented to increase the gross fixed capital formation, which
will positively impact Botswana's financial development and thus reinforce high
growth levels. Further research can benefit from examining the relationship between
financial development and economic growth using disaggregated data on
financial institution index and financial market index that captures financial depth,
access and efficiency.
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Abstract

The aim of this paper is to examine the reaction of South Eastern European stock
markets to the armed conflict between Russia and Ukraine. With a sample of seven
stock market indices, the event study methodology is applied to examine the
influence of the conflict between two countries on European ground over stock
indices of emerging markets in South Eastern Europe. Results indicate that beginning
of the conflict in late February brought a very strong significant price correction and
stock markets in the examined countries became maximum oscillatory and
subjected to light and rapid changes on a daily level. The findings contribute to the
research on economic impact of the armed conflict by providing empirical
evidence that conflict between two European (Non-European Union members)
countries has spill-over effects on stock markets on other European (European Union
members and Non-European Union members) countries. The findings have important
implications for portfolio diversification and thus can serve in the asset allocation
decision of investment managers.
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Infroduction

Armed conflicts have devastating consequences such as deaths, civilian victims,
displacement of people and destruction of public infrastructure and physical and
social capital. Also, conflicts weaken the institutions and erode social frust. The
destruction of infrastructure and institutions leaves the population living in conditions
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that increase crime, political instability, disease and further conflict. In all ages the
armed conflict has been an important topic of analysis. Analysis of conflict may be
divided in several categories: political, legal, tfechnological, economic,
psychological and etc. This distinction indicate the varying focuses of interest and
different analytical categories employed by theoreticians.

In the current international climate of conflict and confrontation, political events
such as armed conflicts and terrorist attacks have become important factors in the
performance of international capital markets. Given the structural imbalances, social
and political fragility, and financial dependence of many emerging economies,
these economies may be particularly vulnerable to such events.

From a fundamental perspective, following an unexpected event such as a
beginning of armed conflict, market agents of the capital market would need to
assess corporate profit expectations and how these may be revised downwards due
to the destruction of physical and intangible capital, greater security measures,
changes in production and transaction costs. Moreover, they would need to assess
whether the market risk premium increases since armed conflict as an event involves
greater uncertainty about the future prospects of firms. This assessment is likely to
influence the actions of market participants and eventually the way the market
reacts to the specific event, including the time it will require to "bounce back”.
Another dimension is the psychological or behavioral effect, which refers to the fact
that conflicts can have a significant influence on the mood of investors. Behavioral
economists argues that negative investor sentiment can have an effect on
investment decisions, which in turn is likely to influence prices of assets and hence
the stock market as a whole.

Geopolitics plays an important role in shaping the information available to
investors, in the development of assumptions used in risk assessment (Suder, 2004).
Armed conflict reshapes the investment activity in the stock market. Armed conflict
may constrain or revise investment behaviour and may impact the asset allocations
at home and abroad. Wealth, generated through company stock investment is
either redistributed from one investment community to another, or lost, as a result of
armed conflict consequences and subsequent market reactions. In the financial
literature can be seen a growing attention to the impact of socio-political events
that they have on stock market behavior and broadly speaking, it has been shown
that mayor events such as armed conflict and terrorism influence capital market
and asset prices (Choudhry, 1995; Frey, Kucher, 2001; Aminud, Wohl, 2004).

Working with a cross-section of countries with well-defined periods before and
during the armed conflict, this study uses an event study methodology to examine
the reaction of South Eastern European stock markets, more precisely Balkan
countries, to the armed conflict between Russia and Ukraine in 2022. A research
question that we want to answer with this study is whether the beginning of an
armed conflict cause immediate reaction by investors, measured trough abnormal
returns on stock market indices and how long volatility (caused from the beginning
of the conflict) laste Our hypothesis is that armed conflicts cause immediate reaction
of the investors as soon as the event happens. The goal of the research is by
applying the event study methodology to provide original empirical results on the
effects that the onset of armed conflict has on stock market indices. It is investigated
whether the effects of armed conflict over the value of main stock indices of SEE
stock markets cause abnormal returns. Also, cumulative abnormal return (CAR) was
tested for each stock index. The paper has the following structure. In the next
section, a more detailed literature review on this topic is provided and associate the
authors conclusions to the contribution of this research. In the Methodology section
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it's described the data and the model. Results section displays the findings and in the
last section point out the conclusions.

Literature review

The growing interest in the economic causes and consequences of armed conflicts
has spurred a large number of studies in economic science. Some of these studies
focus on effects of armed conflicts on neighboring countries. Research findings
(Murdoch, Sandler, 2002) shows that conflicts reduce growth over an entire region of
neighboring countries. The economic effects of both world wars (Organski, Kugler,
1977) were analyzed on a sample of mainly European countries. They find that the
effects of war dissipate in the long run (15-20 years) for both losers and winners, with
both types of countries usually returning to pre-war growth trends.

Impact of the armed conflict over the capital market (Kollias et al., 2010) in the
case of the Israeli military offensive in the Gaza strip has been examined. This paper
examines the effects of this armed conflict on the return and volatility of the general
index of the Tel Aviv Stock Exchange (TASE), as well as on the government bond
index. In the paper “War and the World Economy”, authors (Schneider, Troeger,
2006) study the reactions of three stock market indices (Dow Jones, FISE and CAC)
to the intensity of conflicts in Iraq, Israel and in the former Yugoslavia in the period
1990-2000.

Armed conflicts increase the level of uncertainty, which can affect investment
decisions, and the subsequent volatility of stock returns. Indeed, this study examines
the implications of armed conflict on stock indices values in emerging economies.

Several studies (Chen, Siems, 2004) assess the effects of terrorism on global capital
markets. They examine the U.S. capital market’s response to 14 terrorist attacks since
1915 and the response of global capital markets to Iraqg’s invasion of Kuwait in 1990
and the September 11, 2001, terrorist attacks in the United States. They have found
that modern U.S. capital markets are more resilient than they were in the past and
that they recover sooner from terrorist/military attacks than other global capital
markets. In the case of India as an emerging economy (Clark, Lakshmi, 2003), the
estimation of the effects of Irag’s invasion of Kuwait in 1990 shows strong evidence of
India’s extreme vulnerability to the invasion’'s effects and suggests that over-
estimation was present. The lagged reaction of the market to invasion effects on
India’s default probabilities is strong evidence that the markets were unable to
effectively assess this vulnerability in a timely manner.

In the following part of this paper is applied the event study methodology to
examine the reaction of the Emerging stock markets to the armed conflict. The
event study methodology is applied on 7 indices of the SEE countries. Event studies
typically examine the effect of an event - or a set of events - on the value of assefts,
such as stock market indices (as in this paper), stock prices, bond prices, commodity
prices, and exchange rates. In the paper “Efficient Capital Markets: A Review of
Theory and Empirical Work™ (Fama, 1970), the event study methodology is based on
the efficient market hypothesis where author states that as new information arrives at
the market, investors immediately assess its current and future impact. This
assessment results in prices changing to reflect the effect of this new information on
the discounted value of the future performance of the asset under consideration. As
such, significant price changes can be attributed to specific events that resulted in
the release of this new information. Herewith lies the main strength of the event study
methodology: its ability to identify such significant changes, based on the overall
assessment of many investors.
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Research methodology

In this part of the paper the reaction of South Eastern European stock markets to the
armed conflict between Russia and Ukraine is examined. Following indices are
considered in this research: MBI 10 Index consisted of 10 most liquid shares on the
Macedonian Stock Exchange, Belex15 Index consisted of 10 most liquid shares of
Belgrade stock exchange, SBITOP Index consisted of 8 most liquid shares on the
Ljubljana Stock Exchange, SOFIX Index consisted of 15 most liquid shares of Bulgarian
stock exchange, CROBEX Index consisted of 21 most liquid shares on Zagreb Stock
Exchange, BIRS Index consisted of 12 largest companies listed on Banja Luka Stock
Exchange and SASX-10 Index consisted of 10 largest companies listed on Sarajevo
Stock Exchange. To empirically conclude the reaction of these indices, the leading
index from the SEE countries needs to be considered. The details of sample are given
inTable 1.

Table 1 Selected indices for affected countries in South-East Europe

Definifion Abbreviation Country
Macedonian stock market index MBIT0 North Macedonia
Belgrade stock exchange blue-chip index Belex15 Serbia
Liubljana stock exchange blue-chip index SBITOP Slovenia
Bulgarian stock market index SOFIX Bulgaria
Zagreb stock exchange index CROBEX Croatia
Banja Luka Stock Exchange benchmark index BIRS Bosnia and Herzegovina
Sargjevo stock exchange index SASX-10 Bosnia and Herzegovina

Source: See Link, 2022.

What should be benchmark to measure the performance of several indices in this
study?e Equal weighted index is an option. The SEELInX Equal-Weighted Index (EWI)
which is based on the price performance of shares included in the index portfolio, as
each constituent shall have equal weight has been used as the benchmark estimate
of the expected returns of the indices in the sample. The benchmark index is
composed of the 18 most actively traded regional companies listed on 7
participating stock exchanges: 5 from Croatia, 4 from Slovenia, 3 from Bulgaria, 2
from Macedonia, 2 from Serbia, 2 from Bosnia and Herzegovina (one from Banja
Luka Stock Exchange and one from Sarajevo Stock Exchange). Hence, with a
sample of 7 stock indices where each of the indices represents stock market of one
country, the impact of armed conflict between Russia and Ukraine over country
specific stock market is examined.

Event study methodology is widely used in the economics and finance literature
to assess the impact of a wide range of events like announcement of mergers and
acquisitions (Brown, Warner, 1980), stock splits (Fama et al., 1969), regulatory
changes (Wiliam, 1981), the effect of macroeconomic announcements on the
foreign exchange market (Evans, Lyons, 2008). There are studies (Markoulis,
Katsikides, 2018; Chen, Siems, 2004; Guidolin, Ferrara, 2010) that employ the event
study methodology to study the effect of armed conflicts, terrorist attacks on stock
markets. In this paper, market model of the event study methodology is applied.

Data

Time series of the stock indices are daily data with 224 observation or 224 trading
days. The analyzed period is from June 1st, 2021 until April 8th, 2022. The data are
taken from SEE link statistics for the SEELInX EWI (SEE Link, 2022) and from Thomson
Reuters database (Refinitiv, 2022) for 7 indices considered in this research. The reason
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of analyzing the values of the stock indices since June, 2021 is because the process
of vaccination of the population in protecting the spread of the Covid-19 virus has
begun in all countries covered with this analysis. The vaccination process has
confributed to mitigating restrictive measures which were used to prevent the
spread of the virus among the population. Measures such as restrictions on the
movement of the population created difficulties in realization of the economic
processes. Number of new Covid-19 cases and restrictive measures directly
influenced over stock indices voldatility.

Event study methodology

There is not a unique structure for carrying out an “event study”, there is a general
framework of the flow of analysis that needs to be followed (MacKinlay, 1997;
Kothari, Warner, 2007). First, the date of the event must be specified. For the
purposes of this paper, this is the day on which Russia invaded Ukraine on February
24th, 2022. Following that, the “estimation-period” and the “event-period” need to
be defined for the purposes of the time-series analysis. Typically, the “estimation-
period” and the “event-period” do not overlap. The “estimation-period” is the time
period that is used to calculate the estimated return predicted by the market
around the “announcement date,” i.e., the date of the event. In this paper, a period
of 31 trading days after the date of the event is “event period” and 192 days before
the event day is “estimation-period”. In estimating the values of the estimation
period in the represented countries of this indices, when they had a national holiday
on some regular trading day, for those days the value of specific index was
represented same as the index value of the day before the national holiday.

It is customary to define the “event-period” to be larger than the specific period
of interest to facilitate the examination of periods surrounding the event, hence
capturing possible effects of insider tfrading before the event as well as the long-term
effects of the event. Given the unfortunate fact that beginning of armed conflict
cannot be foreseen, the analysis of the impact of the conflict between Russia and
Ukraine on the various stock market indices from the date of the event and apart,
employ “event window” of 31 days after the event. The reason for employing this
“event window" is to assess how well and how quickly the market “digested” the
news. It is possible that on some occasions initial worries and uncertainties might
persist, thus keeping the market index down, while, on other occasions, uncertainties
might be quickly alleviated through the release of new information, thus causing the
market to recover. This event window includes 5 packages of sanctions adopted by
EU over Russia. The fimeline of EU restrictive measures (Europa.eu, 2022) over Russia is:
first package adopted on February 23rd, second package adopted on February
25th, third package adopted on February 28th, fourth package adopted on March
15th and 5th package adopted on April 8th.

All the above stock market indices were transformed into daily returns in line with
the following formula:

P.
Rit=ln< l ) (1)
P4

where Rit are, the daily index returns of the market index of country i, and Pi and Pit1

are the daily values of the market index of country i at time t and 1-1, respectively.
The reaction to the announcement of a conflict is obtained by predicting a

“normalized” return for each stock market index during the “event windows"” and
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then subtracting this return from the actual return, Ri,t, observed on the day of the
event and on the days that followed the event. Therefore:

AR;; =Ris — (a; + BiRmy) (2)

where AR;, = the abnormal (or excess) return of stock market index of country i at
time t. The abnormal return on a distinct day within the event window represents the
difference between the actual stock return R;, on that day and the normal return,
which is predicted based on two inputs; the typical relationship between the stock
index return and its benchmark index (expressed by the a; and g; parameters), and
the actual reference market's return (R, ¢).

“Event-day” abnormal returns are of interest to assess the immediate reaction of
investors to the event. However, the cumulative abnormal returns (CAR) over the
next days or weeks can provide a stronger indication of the market’s resiience and
ability to “bounce back”. As such, once the time-series of abnormal returns has been
established, it would also be interesting to test whether CAR are equal to zero over
each of the “event windows"”. CAR can be estimated as follows:

t2

CAR(t1,2) = Z ARy (3)

t=t1

where t1 and t2 the start and end of the “event window,” respectively. Therefore,
the null and alternative hypotheses are the following:

Ho:CAR = 0 vs.H;: CAR # 0 (4)
The relevant t-statistic is calculated as follows:

CAR
t — statistic = # (5)
o
(t1,t2)

where a(ztl'tz)zLaZ(ARt), d2(AR,) is the variance of the one-period average

abnormal return over the “estimation window” and L are the number of days
corresponding to each “event window,” i.e., the CAR will have a higher variance
the longer is L.

Effectively the question answered here is whether the CAR of each of the stock
market indices included in this study, given the effect of the armed conflict, is
significantly different than zero on the day of the event and during the various
“event windows.”

Results

Following the event study methodology, the Table 2 show the daily abnormal returns
and statistical significance level for the event day and 10 days after the beginning of
armed conflict between Russia and Ukraine. On the event day all indices
experienced significant abnormal return. BELEX15 and SASX-10 indices at 0.05
significance level and SOFIX index at 0.1 significance level had positive abnormal
return on the event day. From other side, CROBEX, MBI10, SBITOP and BIRS indices
had negative abnormal return at significance level of 0.05. Reason why we want to
show the results of event day and 10 days after the beginning of the conflict in the
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event window that employ 31 days after the event, is, because most of the
abnormal returns (3 days with AR for BELEX15, 7 days with AR for CROBEX, 3 days with
AR for MBI10, 3 days with AR for SASX-10, 8 days with AR for SBITOP, 7 days with AR for
SOFIX and 1 day with AR for BIRS) happened in the first 11 days since the beginning
of the conflict between Russia and Ukraine. Results shows that, indices that represent
EU member countries such as CROBEX for Croatia, SBITOP for Slovenia and SOFIX for
Bulgaria have more abnormal returns and their volatility is stronger as a result of the
conflict.

Table 2 Daily abnormal return and t-statistics of the indices

Days
Abbreviation Event After the event
day ] 2 3 7 5 6 7 8 9 10
SELEx1 20% | 17% | 02% | 03% | 01% | 02% | 00% | 09% | 07% | 0.6% | 05%
(4.51) | (3.63) | (041) | (06) | (023) | (036) | (0.01) | (1.97) | (1.36) | (1.24) | (:0.98)
croBEX 3.6%° | T4%* | 1A% | 1A% | -0.0% | 02% | 1% | 1% | 05% | 1.6%* | 0.2%
7.22) | (278) | (274) | (2.16) | (0.14) | (0.46) | (1.99) | (209 | (104 | (3.18) | (:0.39)
O 2% | 27% | 02% | 02% | 0.1% | 00% | 12% | 06% | 01% | -07% | 0.5%
(1035) | (4.55) | (033) | (04) | (022) | (006) | (1.98) | (1.05) | (0.10) | 121) | (0.77)
23% | -3.5%" 09% | 17%* | 02% | 08% | 00% | 02% | -0.3%
SASX-10 (23] | (349) | MH NH 1 09) | i) | 0a7) | 079) | ©00o1) | (017) | (-025)
. 7% | 12%% | 5% | 22% | 22% | 08% | 1.1%™ | -2.4% | -1.6%* | 00% | 09%
28 | 09 | 818 | 348) | (352) | (133) | (1.74) | (:379) | (-2.53) | (0.08) | (1.52)
sorx 12%% | 03% | -13%" | 0.6% | NH | -03% | -13%* | -5.4%* | 1.6%* | 42%* | -1.2%
07 | 4 | (18 | (08 (03) | (1.85) | (7.68) | (233 | (6.04) | (0.45)
RS 38% | -06% | -12% | -0.1% | 23% | 03% | 09% | 01% | 27% | 08% | -08%
(22) | (036) | (067) | (0.03) | (1.34 | (019) | (0.51) | (0.03) | (1.55) | (0.45) | (-0.45)

Note: t-stafistics are in parenthesis; * statistically significant at the 0.05 level; ** statistically
significant at the 0.1 level; MH - Market Holiday; NH - Natfional Holiday.
Source: Authors' calculations.

Table 3 Cumulative abnormal return (CAR) and t-statistics of the indices

Abbreviation Cumulative abnormal returns (CAR)

(,o.1)] (0,2) | (0.5 | (0,10) | (0.15) | (0,31)
stlexs | 001% | 02% | 02% | 074% | 349%™ | -151%
(001) | (025 | (017) | (042) | (-1.66) | (-0.5)
08% | -3.58%" | -4.5%* | -4.63%* | -2.82% | -1.12%
CROBEX | h87) | (377) | (335) | (-2.54) | (:036) | (-0.36)
VBT 337% | -3.67%" | -4.02%" | -3.44% | -1.56% | -1.63%
(329) | (358) | (277) | (1.75) | (0.66) | (-0.48)

sacx1o | O77% | I8% | 379% | 3.24% | -6.13%" | 8.28%"
(054) | (-1.02) | (231) | (1.32) | (-2.00) | (-1.84)
o | 193%™ | 5.63%" | 0.45% | 457% | 192% | 0.79%
(1.71) | (-498) | (0.28) | (-2.11) | (0.76) | (-0.21)
o 05% | 02% | -2.42% | -204% | 0.16% | -0.8%
0.51) | (017) | (1.52) | (0.95) | (-0.06) | (0.22)
RS “498% | -5.6%* | -7.7%* | -585% | -6.6% | -7.05%
(222) | (252) | (2.43) | (1.36) | (1.28) | (-0.96)

Note: f-stafistics are in parenthesis; * stafistically significant at the 0.05 level; ** statistically
significant at the 0.1 level; 1 Estimation of CAR's (0,5), (0,10), (0,15) and (O, 31) for SASX-10 is
with -2 days in each estimation; 2 Estimation of CAR’s (0,5), (0,10), (0,15) and (0O, 31) for SOFIX is
with -1 day in each estimation.

Source: Authors’ calculations.

While the event day and other daily AR's shows immediate investor reaction to
unexpected military attacks, the cumulative abnormal return (CAR) provide a
stronger indication of the capital market resilience to bounce back from the military
attacks. Table 3 show 6 different combinations of Cumulative abnormal returns
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(CAR) in the event period of 31 days after the event, the day of the event and day

before the event. Results of different CAR's show following:

- CAR (-1, 0, 1) shows that MBI10, BIRS and SBITOP indices have significant CAR’s in
this period.

- Most of the indices (CROBEX, MBI10, SBITOP, BIRS) have significant CAR's (0, 2) in
the first three days of the invasion and first 6 days - CAR's (0, 5) of invasion
(CROBEX, MBIT0, SASX-10 and BIRS).

- Extension of the period in calculating CAR lead to less significant CAR’s among
the indices. CROBEX, MBI10 and SBITOP has significant CAR's (0,10), Belex15 and
SASX-10 has significant CAR's (0,15) and SASX-10 has significant CAR (0, 31).
Applied combinations of Cumulative abnormal returns shows that MBIT0, SBITOP

and CROBEX indices have siginificant CAR's that are consisting AR of trading days

that are immediately after the beginning of the event, but as we extend the period
for calculating CAR, the Belex15 and SASX-10 indices shows significant CAR's. It's
important to point out that SOFIX index does not show any significant CAR.

Discussion

Comparing the AR’'s and CAR’s between the indices lead to interesting conclusions.
Countries like Serbia and Bulgaria that have closer political, historical and economic
relations with Russian federation, their stock indices (BELEX15 and SOFIX) experienced
positive abnormal returns at the beginning of invasion and they don’'t have
significant CAR’s (except CAR (0,15) for BELEX15). From other side, stock indices that
represent Croatia, Slovenia, North Macedonia and Bosnia and Herzegovina
experienced very significant abnormal returns and CAR's in the analyzed period.

It's important to relate the results of the event window with the restrictive
measures adopted by EU countries against aggression of Russia over Ukraine. After
the adoption of the 1st package and 3rd package of restrictions, a negative AR’s of
the stock indices in case of Croatia and Slovenia as EU members are calculated and
after the 2nd package and the 4th package of restrictions a positive AR's of the
stock indices in this countries are calculated. In case of Bulgaria as EU member
country, only after the adoption of the 3rd package of restrictive measures negative
AR follows. The adoption of 3rd package of restrictive measures characterizes with
negative AR’s in the EU countries covered with this research, because this package
covers strict measures such as suspension of airline fransportation between EU and
Russia, SWIFT ban for Russian banks, ban on transactions with Russian central bank
and those measures constrain the economic activities between EU members and
Russia.

Conclusion

Russian invasion in Ukraine caused an unexpected shock for stock markets and
investors. In fact, it is known that the markets hardly predict the armed conflicts and
as soon as this events happened, investors are always surprised. This might be result
because of the perception of the most investors as rational people, focused on
economics and finance, people who know that the conflict is not good for the
economy.

The beginning of the armed conflict in late February brought a very strong
significant downward correction of stock indices values in pro-western countries such
as Croatia, North Macedonia and Slovenia. Countries that maintain close historical,
political and economic relations with Russian Federation such as Serbia and Bulgaria,
have been less negatively affected by analyzing their stock indices. Even restrictions
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adopted by the EU countries during the “event window” have similar influence
among this group of countries. It can be concluded that risk perception of armed
conflict among investors can be differently evaluated if we analyze countries
separately.

From economic perspective, armed conflict primarily mean uncertainty and most
projections and perceptions become negative. What is obvious according to the
results of this study is that stock markets are becoming maximum oscillatory, that the
market sentiment is unstable and subjected to light and rapid changes on a daily
level and that the whole environment is extremely fragile. On other hand, these
conditions caused by the conflict between Russia and Ukraine just followed the
previous uncertainty caused by the COVID-19 virus, inflation, interest rates, supply
chain issues, energy challenges and this happens after the extraordinary long bull
market, high market values of securities and multi-year monetary expansion and
state interventionism. Overall, we are in an extremely turbulent and unpredictable
period, both for economies, as well as listed companies traded on the stock
exchanges.
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Abstract

The COVID-19 pandemic and its impact on the stock markets in the Central and East
European (CEE) countries have been investigated in many papers, but mostly from
the perspective of the market connectedness and the spillovers. None of the existing
researches addressed the potential changes in the investors’ utility in a certain
market caused by the pandemics. Therefore, this paper compares investors’
prospective in the periods before and during the pandemics in the selected CEE
markets in terms of their utility and provides a new aspect to this research field. The
analysis includes Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic,
Hungary, Poland, Romania and Serbia. By using the first two degrees of the
stochastic dominance (SD) criteria, market returns before and during the pandemics
are compared in order to find dominant (efficient) investment alternative for all
investors who prefer greater return and smaller variance (risk averters). This
procedure is executed within a certain market and between different markets in
these two periods. The results indicate that there is no dominance between pre-
pandemic and pandemic returns for all CEE markets when the whole distribution is
observed, indicating that the markets generally recuperated in the mid-run. The
dominance relations can be found only in the frimmed series. Moreover, it is possible
to find CEE markets which dominate over some other, in both pre-pandemic and
pandemic period, representing a better investment opportunity for all risk averters.
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The global pandemics caused by the COVID-19 and the accompanied lockdown
created a significant shift in different aspects of social behaviour, following the
consequent changes for businesses and the overall economies. Since stock markets
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are under the influence of different economic and non-economic factors, it is
reasonable to assume that stock markets reacted in a certain way on the outbreak
of the COVID-19 pandemic even before the visible effects started to have overtaken
the economy and businesses. The shock was not initially created in the financial
sector, but due to the interconnections of all aspects of global life, all events sooner
or later reflect in the financial sector and stock markets.

The line of pandemic impact on stock markets is at least twofold — firstly, many
businesses were hit by the lockdowns and the shift in the consumption, first of all
those which relied on travel and personal interactions (Anayi et al., 2022). On the
other hand, some of the businesses exploded, for example Internet-based businesses
and parcel services, healthcare and medication producers, just to name some
(Donthu, Gusstafson, 2020). Secondly, it is familiar that investors react on all kind of
news and also create market movements based on their sentiment and future
expectations.

However, the recovery of economies was faster than expected in terms of real
GDP growth and financial markets rebound strongly on the basis of quick recovery
expectations (Zigman, 2021). The most of the CEE stock markets recuperated and
regained lost values. Therefore, we question the position of the mid-term investor on
selected CEE markets after the declaration of the pandemics with respect to the
period before.

The aim of the paper is to examine how COVID-19 pandemic influenced investors
in the selected CEE stock markets by comparing the market returns before and
during the pandemics using the stochastic dominance (SD) criteria. The SD criteria
are focused on pairwise comparisons of the selected distributions and examine if
one distribution is dominated by the other in terms of the expected utility. Since
expected utility is included, these decision criteria pose some assumpfions on the
characteristics of the utility function. However, the exact form of the investors’ utility
functions does not have to be known. Therefore, this approach is not limited to a
certain type of utility functions. Also, it is applicable for all shapes of return
distributions which makes it appropriate when normality assumption is violated.

Following the assumptions that all investors prefer more to less and risk averse,
implying that they have a non-decreasing and concave utility function (Levy, 2016),
the paper examines the first two degrees of the stochastic dominance between two
chosen distributions. All distributions which are not dominated by any other are
considered to be efficient. By means of SD methodology, the empirical analysis
investigates the returns on the CEE stock market indices, as market proxies, over two
periods — before and after the declaration of the pandemic caused by the
coronavirus SARS-COV 2. The date which will be used to split data into two series is
the date when the World Health Organization (WHO) declared COVID-19 a
Pandemic - March 11 2019 (World Health Organization, 2019). Obviously, the markets
should have reacted even before the official declaration of the pandemic.
However, the main idea of this paper is fo compare market returns from these two
periods and to find a dominant investment period (if possible in term of the
stochastic dominance up to a certain degree), which will indicate if the investors
prospective have changed in the mid-term. Therefore, the returns of the same
market before and during the pandemic will be compared to find if the markets
changed their characteristics in terms of the stochastic dominance. Secondly, pair-
wise comparison of market returns of all of the observed markets before and after
the pandemic outbreak is obtained for all pairs to find if efficient investment
alternatives exist and figure out if their relative position regarding other markets has
changed. The SD results between markets will tell us if their characteristics and the
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appeal for investors changed during the COVID-19 pandemics, and if some markets
are more or less attractive for the average investor. The analysed countries are the
following: Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Hungary,
Poland, Romania and Serbia. The reason to investigate these markets is their
connectedness, which was confirmed in the papers investigating the pre-pandemic
period (for example, Siki¢, Sagovac, 2017; Dedi, Skorjanec, 2017; Latinovi¢ et al.,
2018; Skrinjari¢, 2020; Maras, 2022; just to name some of the newest findings), while
the overview of the papers concerned with connectedness during the pandemic is
described in the literature overview of this paper. The overview of papers detecting
inter-connectedness of CEE markets and its connectedness with other markets can
be found in Rehman et al. (2022).

The paper is organized as follows. The second chapter provides the literature
overview, while the third chapter presents the methodology of stochastic
dominance criteria and the data. The fourth chapter gives results and the fifth is the
conclusion.

Literature review

The literature overview is divided in two parts. The first part presents research
concerned with the analysis of CEE stock markets. Since there are numerous
researches investigating different elements of CEE stock markets, only the most
recent papers focusing only on COVID-19 impact on different aspects of the stock
markets of selected CEE countries will be presented in the following overview. The
second part presents some of the recent papers using SD for finding efficient
investment alternatives.

There are several scientific paper that deal with COVID-19 pandemics and CEE
markets from different aspects. For example, Skrinjari¢ (2021) analysed Central
Eastern and South Eastern European (CESEE) markets and their reaction to the
COVID-19 pandemic, using the event study methodology approach. The author
finds a strong negative effects of certain COVID-19 phenomena on the selected
stock markets. Moreover, the obtained information has shown to be useful for
constructing contrarian investment strategy to take advantage of large declines in
the stock market indices. Papadamou et al. (2021) found that the Google search
queries for COVID-19 have a direct effect on implied volatility and an indirect effect
via stock returns on stock markets, which are stronger in Europe than in the rest of the
world. Their results suggest that Google-based anxiety about COVID-19 leads to
elevated risk-aversion in stock markets. Buszko et al. (2021) investigated sectoral
indices on the Warsaw Stock Exchange and their stability during the COVID-19
pandemic. Using K-means and the Ward's technique for clustering, they conclude
that the clusters composition is fairly stable over time and that the stability of the
obtained clusters is similar, but that the origins of the stability are different.

However, a greater number of papers concerned with the CEE markets in fimes of
COVID-19 pandemic investigate the level of their connectedness and spillovers. For
example, Rehman et al. (2022) examined the returns inter-dependence of 42 stock
markets applying several dependence measures. One of their conclusions is that the
returns coherence of CEE and G-7 markets increased significantly during the COVID-
19 period. Karkowska and Urjasz (2021) investigated the direction and scale of
connectedness between selected post-communist countries from CEE, major global
markets and European sovereign bond markets in the period of 2008-2020, including
the COVID-19 pandemic. By using the directional method and dynamic conditional
interconnectedness modelling, the authors found that CEE member countries are
more interlinked with each other than with the global markets. Also, almost all CEE
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bond markets are net receivers of risk from other markets excluding the COVID-19
sub-period. Fang et al. (2021) studied stock markets of Russia, Poland, the Czech
Republic, Hungary, Croatia, and Slovenia from January 1, 2010 to March 10, 2021
and found that the COVID-19 pandemic has increased herding behaviour in all
stock markets from their sample. They suggest that financial authorities should
monitor investors in the stock market to avoid the increase in herding behaviour.
Oner et al. (2022) investigated the correlation and the spillover effects between CEE
stock markets (Bulgaria, Croatia, the Czech Republic, Hungary, Poland, Romania,
the Slovak Republic, Slovenia, Estonia, Latvia, and Lithuania). Using the Pearson
correlation coefficient, Multivariate VAR and Granger test, a high correlation and
causality relationships were found during the period of COVID-19 pandemics, also
supported by impulse-response and variance decomposition test results, which
confirmed that there is a spillover effect between the CEE stock markets. Pardal et
al. (2020) analysed the financial integration of Austrian, Slovenian Hungarian,
Lithuanian, Polish, Czech, Russian and Serbian stock market in the COVID-19
pandemic using their market indexes. They used ADF, PP, KPSS tests, and Clemente
et al. test to detect structural breaks, Gregory and Hansen integration test to analyse
financial integration, which were validated using the impulse-response function (IRF)
with Monte Carlo simulations. They have found very significant levels of integration
and concluded that the most of the significant structural breaks occurred in March
2020. Boghicevici et al. (2021) also investigated the contagion effect of the stock
markets in selected CEE countries (Hungary, Poland, the Czech Republic, Romania
and Bulgaria) compared to the Eurozone during the COVID-19 crisis. They used the
spillover index by Diebold and Yimaz and a DCC-GARCH approach. Their results
indicate an increase in correlations and higher level of contagion during the crisis
period.

Regarding the SD methodology that is used in this paper, SD was used for finding
efficient investment alternatives in many papers. Just to concentrate on the newest
publication closely related to this paper, Zhu et al. (2019) analysed the impact of the
2007 global financial crisis (GFC) on the 7 Latin American stock markets, and among
other indicators, used SD tests up to third degree to compare pre-GFC and post-GFC
returns. They concluded that investors, in general, prefer investing in the post-GFC
period. Mroua, Bouattour and Naifar (2022) analysed the performance of renewable
energy investment in an international portfolio diversification strategy and used SD
approach to compare diversified portfolios and find efficient portfolios. Anyfantaki et
al. (2021) evaluated diversification benefits of cryptocurrencies and compared
optimal portfolios with and without cryptocurrencies using a modified SSD test.
Alkhazali et al. (2021) found that the gold-oil portfolio stochastically dominates the
one without gold at the second and third degree stochastic dominance. Pho et al.
(2021) investigated diversification possibilities of gold and Bitcoin and compared the
returns of the diversified portfolios using SSD criteria which showed that portfolios
diversified by gold dominate those diversified by Bitcoin.

Mroua, Bahloul and Nadifar (2022) also investigated diversification possibilities of
Bitcoin in fraditionally diversified financial portfolios and used a bootstrap- based SD
test to find that portfolios with Bitcoin stochastically dominate traditional financial
portfolios and that the optimal portfolio changes with the market regime.

Do (2020) used the concept of almost stochastic dominance and found that
socially responsible investing (SRI) portfolio dominates market indexes. Chiu et al.
(2020) combined the computational aspects of cumulative prospect theory with the
stochastic dominance approach and found that investors under uncertainty on
Chinese markets use Bitcoin for hedging, perhaps as an intermediary in times of
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emergency. Lico et al. (2019) used booftstrap-based LMW (Linton, Maasoumi and
Whang) test for testing SD between value and growth portfolios, defined in terms of 4
value premium indicators, in the period of pre and post the 2018 financial crisis.
Guran et al. (2019) used SD criteria to pre-eliminate the SSD inefficient stocks before
the Mean-Variance (MV) optimization and concluded that this procedure increases
the performance of some MV- optimized portfolios which stand out with a better
back-testing performance.

This literature overview indicates that, even though CEE markets are broadly
explored, most of the research concentrate on connectedness and spillovers in this
market, which is important for the diversification opportunities. However, there are no
research about the attractiveness of certain markets for the investors pre and post
the pandemic outbreak, which will indicate if the investors’ prospective changed
after the COVID-19 pandemics outbreak. This paper aims to fulfil this gap. On the
other hand, the literature overview shows that SD is a popular method for comparing
different investment alternatives, but was not used for this specific problem of finding
SD-efficient investment alternatives in selected CEE stock markets before and during
the pandemics.

Research methodology and data

An investment can be attributed as (relatively) efficient given a set of criteria if and
only if there is no alternative investment that is better in at least one criterion and is
no worse in all other criteria (Pareto-Koopmans efficiency). These criteria should
ascend from the decision maker’s (investors) preferences (Gardijon Kedzo, Sego,
2021). The stochastic dominance (SD) criteria can identify efficient choices, in terms
of expected utility, for all decision makers who share the same preferences, i.e.
whose utility functions belong to the same class of admissible utility functions,
whereby the utility functions themselves do not have to be known (Hanoch, Levy,
1969). Also, this approach does not require the assumption of the theoretical shape
of the return distributions. SD criteria are optimal selection criteria insofar as they are
necessary and sufficient for determining dominance in terms of the expected utility.
They can identify efficient investment alternatives compared to which there are no
other alternatives that have a higher expected utility for a given class of utility
functions. The relationship between efficiency, stochastic dominance and expected
utility of investment alternatives is described by the following two statements (proofs
can be found in Levy (2016)): (1) the expected utility of the decision maker (investor)
is greater from one investment option than from another if and only if the refurn
distribution that characterizes the first investment alternative stochastically
dominates the return distribution of the second investment option, (2) the set of
efficient investments consists of all investment opportunities that are not dominated
by any other alternative.

The formulation of the criteria is as follows (following Levy, 2016). Let each risky
alternative be described by their returns x. Let f(x) and g(x) be probability functions
for some risky alternatives F and G. F(x) and G(x) are their cumulative probability
functions. Let F,(x) be a k-th Integral of function F(x), as a result of integrating
function F(x) k fimes with respect to variable x, and the same applies for Gy (x). U(x) is
the decision makers’ utility function, and UK its k-th derivative, k € N. Ef(U) and Ec(U)
are the expected utilities under alternatives F and G, respectively.

We observe a closed interval I = [a, b]. In the empirical analysis I is the usually the
union of returns of alternatives F and G, where a and b are the minimum and
maximum values of their union. Let U; be a set of all utility functions which are
monotonically increasing, with confinuous first derivate on I = [a, b], therefore we
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write U, = {U|U'(-) > 0}. Now, let us observe when F has greater or equal expected
utility than G:

b
Er(U) — Eg(U) = f (f () — 9O () dx (1)
Since F(b)-G(b)=1-1=0 and F(a)-G(a)=0, then
b I
Ex(U) — E(U) = f (G(0) — F)U' (x)dx (2)

Since U'(:) = 0 for all U € U, it follows that Ex(U) = E;(U) © F(x) < G(x),Vx € [a, b].
Therefore, F has greater or equal expected utility than G if and only if its cumulative
distribution F(x) is smaller than or equal to G(x) for each x € [a, b]. Specifically, this
means that F has is a smaller probability of realizing smaller values for each x € [a, b].
F dominates G in first degree stochastic dominance (FD1G) if and only if:

F(x) < G(x),Vx € [a,b], A 3x, € [a,b] such that F(x,) < G(xp)
o 3)
Er(U(x)) = Eg(U(x)),YU € Uy, A 3U, € Uy such that Ex(Uy(x)) > Eg(Uy(x)).

If F does not stochastically dominate G in FSD, dominance of G over F can be
concluded only by checking the reversed criteria over again. All alternatives which
are not stochastically dominated by any other in FSD are found efficient according
to the FSD. These two statements apply generally for the n-th degree SD. The
existence of first degree stochastic dominance (FSD) can be established for any two
non-intersecting distributions (proof in Levy (2006)). Therefore, using FSD criterion can
still leave a large set of efficient possibilities. In order to further differentiate the set of
efficient possibilities, it is possible to apply the criteria of higher degrees of stochastic
dominance.

Second-order stochastic dominance (SSD) criteria are used to identify dominant
alternatives which have greater expected utility for all utility functions that are non-
decreasing and have a non-positive second derivative. So, let U, = {U|U'(x) >
0,U"(x) < 0}. By further integration of equation (2), we have:

b
Ex(U(x) - E;(U(x)) = j (F(x) — G(x))U'dx =
a ) (4)
= U'(b)(Gy(b) - Fy (b)) - f U ()[6; () — Fy(0)] dx

Since U, ={U|U'(x) =20,U"(x) <0}, it follows that F does not have smaller
expected utility than G for all U € U, if and only if G;(x) — F;(x) = 0. Therefore, F
dominates over G in SSD (FD2G) for all U € U, if and only if:

Fi(x) < G1(x),Vx € [a,b], A 3Ix, € [a, b] such that F; (xg) < G1(xg)
s 5)
Ep(U(x)) = E;(U(x)),YU € U,, A 3U, € U, such that Ex(Up(x)) > E¢(Uy(x))
For determining SSD, cumulative distribution G(x) does not have to be larger than
F(x) for each x € [a, b] but the area enclosed between the graphs of their cumulative
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distribution functions has to be positive for each x € [a, b], implying that G(x) has to
have a fatter tail than F(x) for all x.

If we assume that our target investors prefer greater return, then their utility
functions are non-decreasing and FSD criteria can be applied to find their efficient
alternatives. By adding an assumption that they are also risk averse, their utility
function should be non-decreasing and concave, therefore we use the SSD criteria
to find their efficient investment alternatives. Most problems can be solved using
these first two degrees. However, the SD is defined up to n-th degree. The n-th
degree criteria can be applied for all investors for whom the signs of the first n
derivatives of the utility functions are known.

In order to evaluate the impact of the COVID-19 pandemic on the CEE stock
markets, this research observes them as investment alternatives and analyses their
market return distributions in the pre-pandemic and in the pandemic period.
Stochastic dominance criteria up to SSD are checked for pairs of the market return
distribution to find (if possible) efficient investment alternative for all investors who
prefer more to less and are risk averse. The data are the returns of the representative
market indices of selected CEE countries, retrieved from the Wiener Borse (2022). All
indices are observed in EUR. The data and their symbols, which will be used as
abbreviations in this paper, are the following: Bosnian traded index in EUR (BXE),
Bulgarian fraded index in EUR (BTE), Croatian traded index in EUR (CRE), Czech
traded index in EUR (CTE), Hungarian traded index in EUR (HTE), Polish traded index in
EUR (PTE), Romanian traded index in EUR (ROE) and Serbian traded index in EUR
(SRE). All of these indices are capitalization-weighted price indices made up of the
most traded stocks of the particular country stock market. The returns are observed
during the pre-pandemic period (March 11 2018 — March 11 2020) and during the
pandemic period (March 12 2020 — March 12 2022).

Results and discussion

Tables 1 and 2 present basic descriptive statistics of the return series in the pre —
pandemic period (March 10 2018 - March 10 2020) and during the pandemic period
(March 11 2020 — March 11 2022). The tables include basic information on average
return (mean), standard deviation (SD), skewness, kurtosis and historical Value at Risk
at 5%.

Table 1 Descriptive statistics of market returns in the pre-pandemic period
BXE BTE CTE CRE HTE PTE SRE ROE
mean | 0.03% | -0.09% | -0.05% | -0.01% | -0.04% | -0.08% | 0.01% | 0.01%
SD 0.96% | 1.00% | 0.80% | 0.68% | 1.08% | 1.34% | 1.16% | 0.94%
skew -0.47 -2.62 -1.12 -4.79 -0.77 -0.48 -2.45 -0.71
kurt 9.24 40.16 6.06 56.66 5.41 3.31 29.13 8.96
VaR -2.00% | -1.66% | -1.83% | -1.16% | -2.17% | -2.68% | -1.80% | -2.02%
Source: Author’s calculations.

Table 2 Descriptive statistics of market returns in the pandemic period
BXE BTE CTE CRE HTE PTE ROE SRE
mean | 0.04% | 0.08% | 0.08% | 0.04% | 0.01% | 0.03% | 0.08% | 0.04%

SD 0.98% | 1.24% | 1.67% | 1.03% | 1.68% | 2.02% | 1.28% | 0.97%
skew -0.44 | -0.65 -1.30 -2.51 -1.37 -0.99 -0.86 -0.56
kurt 10.55 8.10 | 11.45| 3574 | 1042 | 11.04| 11.04 9.63

VaR 201% | -2.14% | -3.09% | -1.51% | -3.13% | -3.65% | -3.15% | -1.69%
Source: Author's calculations.
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What is interesting is that all of the markets increased their average return in the
observed pandemic period. As expected, the all of the observed series increased
their riskiness in terms of the standard deviations and historical Value at Risk at 5%.
General observation cannot be concluded for the skewness and kurtosis. In the pre-
pandemic period, highest average return was realised on BXE, and the smallest in
BTE. PTE also had one of the smallest average returns and the highest risk in terms of
SD and 5%-VaR. In the pandemic period, average returns for all markets were
positive, with the highest daily return of 0.08% on BTE, CTE and ROE. All markets have
an increase in the average return, on one side, and an increase in the SD and VaR
(except for SRE with smaller VaR) on the other. Therefore, from this information, we
cannot unambiguously say if the investors’ prospective have changed on these
markefts.

To reach some conclusions about the mid-term changes in observed CEE markets,
implied by the pandemic, market returns from the period before and during the
pandemics are compared using the stochastic dominance criteria up to second
degree. These criteria are able to detect dominant investment alternatives, in terms
of their expected utility, for all investors who are risk-averters and prefer more to less.
The investments which are not dominated by any other alternative are found
efficient for all investors of the observed profile. In this research, market returns from a
certain period (before and during the pandemics) in a certain CEE market are
assumed to be returns of an investment alternative.

Firstly, pairwise comparisons are obtained between pre pandemic and the
pandemic returns within a certain market. Figure 1 shows empirical cumulative
distributions of returns before and during the pandemic for each of the observed
markets. It is obvious that all graphs intersect at least once. Therefore, even without
running the SD ftests, it is obvious that there is no FSD in the observed sample. The
legend of Figure 1 is omitted because the only important aspect is that the
cumulative distributions graphs intersect at least once. It is less important which curve
represents which distribution. Therefore, there are no dominance relations between
pre and the pandemic returns for all investors who prefer more to less.
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Figure 1 ECDFs of before and during the pandemic returns of CEE stock markets
indices
Source: Author.

The following graphs show pairs of ecdfs for all possible pairs of different indices in

the pre-pandemic period (Figure 2) and during the pandemic (Figure 3). We observe
that all curves intersect at least once, which leads to the conclusion of impossible
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FSD. Again, there are no dominance relations between observed CEE markets in the
pre-pandemic and in the pandemic period for all investors who prefer more to less.
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Figure 3 All pairs of return ECDFs during the pandemic in CEE markets
Source: Author.

Since there is no FSD between the observed series, SSD criteria are applied to find
whether there are dominance relations for investors who prefer more to less and are
risk-averters. Criteria for SSD has been tested for all pairs of distribution in the pre-
pandemic and pandemic period and obtained by Vose Software ModelRisk. First,
the pandemic and pre pandemic returns within a certain market are compared with
SSD criteria. Table 3 shows that no dominance up to SSD can be concluded
between pre and pandemic returns in any of the observed markets. Therefore, in
terms of SD (and expected utility), investors in the pandemic period are not in
significantly better nor worse position than in the previous 2-years period. This
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indicates that the investments prospective on these markets have not changed for
all investors who prefer more to less and are risk averse, implying that the pandemic
did not harm the stock markets in the midrun.

Table 3 SD results in the pre pandemic period March 11, 2020 — March 11, 2022
Pre BXE vs Post BXE Inconclusive
Pre BTE vs Post BTE Inconclusive
Pre CTE vs Post CTE Inconclusive
Pre CRE vs Post CRE | Inconclusive

Pre HTE vs Post THE Inconclusive
Pre PTE vs Post PTE Inconclusive
Pre ROE vs Post ROE | Inconclusive
Pre SRE vs Post SRE Inconclusive

Source: Authors calculations.

Secondly, selected CEE stock markets are compared pair-wisely with SSD criteria. This
procedure is divided for the pre-pandemic and the pandemic period. Table 4
presents SSD results over pairs of market returns between CEE countries in the pre-
pandemic period. Slash indicates that no stochastic dominance could be
concluded between the two return distributions. These results indicate that PTE is
dominated by 4 out of 7 other markets. Also, BTE and ROE are also dominated by
other markets. This indicates that PTE, BTE and ROE are inefficient investments and
investors exhibit smaller utility for investing in PTE, ROE and BTE over other alternatives.
In all other markets, all investors with assumed preferences do not have smaller utility.
Therefore, in the pre-pandemic period, BXE, CTE, CRE, THE and SSD are SSD-efficient
and present dominant investment alternatives over PTE, ROE and BTE.

Table 4 SD results in the pre-pandemic period

PRE BXE BTE| CIE CRE HTE |PTE SRE ROE
BXE \ \ \ \ \ \ \ \
BTE \ CTE D2 BTE|CRE D2 BTE \ \ \ \
CTE \ \ \ \ \ \ \ \
CRE \ \ \ \ \ \ \ \
HTE \ \ \ \ \ \ \ \
PTE |[BXE D2 PTE| \ |CTE D2 PTE \ HTE D2 PTE| \ |SRE D2 PTE | \
SRE \ \ \ \ \ \ \ \
ROE BXE D2 ROE| \ \ \ \ \ |SRE D2 ROE| \

Source: Authors calculations.

Referring to the results presented in Table 5, more dominance relations could be
found between the pairs of the observed markets in the pandemic period. Precisely,
both HTE and PTE are dominated by most of the other markets and CTE is dominated
by BTE. Other markets (BXE, CTE, CRE, ROE and SRE) are not dominated by any other
investment alternative when returns during the pandemic are observed. Therefore,
CTE, HTE and PTE are SSD inefficient and all other markets are in the efficient set.
Even though SSD criteria did not differentiate pre and post CTE, HTE, BTE and ROE
returns, when other markets are included in the analysis, investors' in the Czech and
Hungarian markets during the pandemic are in a relatively worse position than
before, while the opposite holds for Bulgarion and Romanian markets which
improved their position regarding the others.

The presented results are obtained when the whole empirical distribution is
evaluated. However, we can evaluate SD for the frimmed data, where we trim the
values smaller than the 2.5%-th percentile and greater than the 97.5%-th percentile
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of the distributions. Therefore, we concentrate on the middle 95% of the returns. In
case when SD criteria are applied on the frimmed series, we can say the one
investment alternative dominates the other in n-th degree of SD in 5% of the cases.

Table 5 SD results in the pandemic period

BXE BTE CTE CRE HTEPTE| SRE ROE

BXE \ \ \ AN \ \

BTE \ \ \ \ N\ \ \

CTE \ BTE D2 CTE \ N\ N\ \ \

CRE \ \ \ \ N\ \ \

HTE BXE D2 HTEBTE D2 HTE \ CRE D2 HTE \ |SRE D2 HTEROE D2 HTE
PTE |BXE D2 PTE|BTE D2 PTE|CTE D2 PTE|CRE D2 PTE SRE D2 PTEROE D2 PTE
SRE \ \ \ NN \

ROE \ \ \ AN \

Source: Authors calculations.

Table 6 shows that no FSD can be found in the comparisons of the pre-pandemic
and the pandemic returns distribution in the tfrimmed dataset. However, SSD can be
found between pre and post pandemic returns of SRE. Hence, investors in SRE in the
pandemic period are in a better position than before in terms of the expected utility
in 95% of the cases.

Table 6 SD results in the pre and post pandemic period for the timmed data

Pre BXE vs Post BXE Inconclusive
Pre BTE vs Post BTE Inconclusive
Pre CTE vs Post CTE Inconclusive
Pre CRE vs Post CRE Inconclusive
Pre HTE vs Post THE Inconclusive
Pre PTE vs Post PTE Inconclusive
Pre ROE vs Post Roe Inconclusive
Pre SRE vs Post SRE Post SRE D2 Pre SRE

Source: Authors calculations.

Table 7 presents SSD results over pairs of frimmed market returns for selected CEE
markets in the pre-pandemic period. PTE remained the least aftractive investment
for average investor, dominated by all other except by BTE. In comparison to the
results in Table 4 in this case both HTE and CTE can be also attributed as inefficient in
95% together with PTE and BTE. BXE, CRE, SRE and ROE are SSD-efficient investment
opftions in 95% of the cases. Therefore, investors in Bosnian, Croatian, Serbian and
Romanian market were better off compared to the investors in other CEE markets.

Table 7 SD results in the pre pandemic period for the frimmed data

PRE BXE BTE| CIE CRE HTE |PTE| SRE ROE
BXE

BTE CRE D2 BTE

CTE CRE D2 CTE

CRE

HTE BXE D2 HTE CRE D2 HTE SRE D2 HTE|ROE D, HTE
PTE [BXE D2 PTE CTE D2 PTE|CRE D2 PTE [HTE D2 PTE SRE D2 PTE|ROE D2 PTE
SRE

ROE

Source: Author's calculations.
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Table 8 SD results during the pandemic period for the frimmed data

PAN BXE BTE CIE CRE HTEPTE| SRE ROE
BXE CRE D2 BXE

BTE

CTE BTE D2 CTE ROE D2 CTE
CRE

HTE BXE D2 HTEBTE D2 HTE CRE D2 HTE SRE D2 HTE|ROE D2 HTE
PTE |BXE D2 PTEBTE D2 PTE |CTE D2 PTE|CRE D2 PTE SRE D2 PTE|ROE D2 PTE
SRE CRE D2 SRE

ROE

Source: Author's calculations

By comparing the trimmed series in the pandemic period by the SD criteria up to
second degree, the results indicate that only BTE, CRE and ROE are SSD-inefficient
while all others are inefficient, which hold for 5% of the cases.

Conclusion

The paper uses stochastic dominance criteria for determining the changes in the
investors’ prospective in selected CEE markets in the period before and after the
official declaration of the COVID-19 pandemics. Stochastic dominance criteria up to
the second degree are used to find dominant investments period and dominant
markets for all investors who prefer more to less and are risk averters, without the
need for specification of the shape of the return distribution or the shape of investors’
utility functions. By comparing the return distributions of pre-pandemic and
pandemic returns within the same market using the stochastic dominance criteria up
to the second degree, only one dominance relation was found: pandemic returns in
the Serbian stock market dominate over the pre-pandemic returns. This indicates
that the pandemics did not harm the investors in the observed CEE markets
significantly in the mid-run and that the investors regained (or even improved) their
positions after dips in March 2020 over the following 2-years period.

Additionally, the stochastic dominance criteria up to the second degree revealed
the inferior position of Polish and Hungarian markets in comparison to other markets
in both pre-pandemic period and the pandemic period. Bulgarian and Romanian
markets improved their position regarding the others in the pandemics. When the
return series are trimmed for the lower and upper 2,5%, then more dominance
relations could be determined. However, even in that setting, Bulgarian, Croatian
and Romanian markets are found to be non-dominated and therefore SSD efficient
in the pandemic period, implying that all risk averse investors had greater utility for
investing in these markets than in the other selected CEE markets in that particular
period.

The findings show that stock markets in the observed CEE countries recuperated
from the shocks caused by the pandemics in a relatively short period. This suggest
that the monetary policy combined with fiscal measures was effective for the
economic recovery in these countries. Businesses in general picked up quickly and
succeeded to grasp the new market opportunities caused by the pandemics. The
inferior position of particular markets regarding the others signalizes a worrying
situation for policy makers and investors in these markets.
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Abstract

According to the analyses published by the international organizations, the most
developed countries are those from Group 8. The group of highly developed countries is
in matter, which consists of: Japan, USA, Russia, Great Britain, Italy, Germany, France and
Canada. The goal of the work is to determine the ranking list of the selected countries
according to the level of development in 2021 based on a certain number of
macroeconomic factors. For the purposes of realizing the formulated goal, the | distance
method was applied. A decision for the | distance method comes from the fact that this
model satisfies all the conditions characteristic for the nature of distance, that is, for the
multidimensional phenomenon of development. Based on the ranking list of Group 8
countries, the United States of America is in the first place, followed by Germany, France,
the United Kingdom, Italy, Canada, the Russian Federation and Japan. Speaking about
the EU countries, the Netherlands has the highest level of development according to the
selected indicators, followed by Ireland, Belgium, Spain, Poland, Sweden, Austria,
Denmark, Czech Republic, Luxembourg etc. The coming future will probably bring
changes when it comes to the ranking on the ranking list. Changes can be expected
due to the war events, demographic trends, technological achievements, and generally
the replacement of the leading positions when it comes to resources. Namely, it is
certain that the countries that adapt faster to other energy sources as well as to more
economical use of the existing ones, will have a leading role on a global scale.

Keywords: development level, Group 8, | distance method, indicators, ranking.

JEL classification: C02, C44, Fé62, O11.
DOI: 10.2478/crelbss-2022-0009

Received: November 18, 2022
Accepted: December 15, 2022

©2022 Author(s). This is an open access article licensed under the Creative Commons Attribution-
NonCommercial-NoDerivs License (http://creativecommons.org/licenses/by-nc-nd/3.0/).

43



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 8, No. 2,2022, pp. 43-52

Infroduction

Global processes, i.e. issues of growth and development of countries are hard to
imagine today without the world's leading countries. Group 8 member countries
(abridged G8) are elite when it comes to performances in global processes, i.e. in
the effects of growth and development.

There are numerous problems modern economies are facing with. The war events
in Ukraine (formerly in Syria) are currently present in the world, which caused or
served as a frigger for the migration of people, which will probably have a long-term
effect on changes in demographic structures and the level of economic
development of countries in the world. Here, it is primarily referring to energy sources.
It is certain that there is a substitute for oil, which is still the primary energy source. The
issue of drinking water shouldn't be forgotten. The crisis in this field is deepening more
and more. Therefore, the issue of climate is unavoidable. The G8 is a group of
countries that are potentially the only ones capable of solving the mentioned
problems.

In this paper, a ranking list of the G8 countries was formed according to the
certain selected indicators of economic development. A single classification of
countries according to the level of development is difficult to perform, taking into
consideration that the very concept of the development of countries is complex
and consists of several components. The mentioned components can be of
economic, social and public profile. A successful economy (developed countries) is
accompanied by an adequate social order, while in developing countries one or
the other lags behind, and in countries that are not developed, none of the
mentioned works. However, this statement is not necessarily frue either. For example,
in the Nordic countries, both the economy and social organization are developed at
the same time, on the other hand, the USA is considered the most developed
economy in the world, although the issue of social protection has been disputed in
many cases.

According to analyses published by the World Bank, the most developed
countries are those from Group 8 (abridged G8). Group 8 represents a group of
highly developed countries, and includes: Japan, the USA, Russia, Great Britain, Italy,
Germany, France and Canada.

Nowadays, under the pressure of war in the Ukraine, this informal organization
excluded Russia form its membership. The successor of this group is Group 7.
However, this act of behaviour does not eliminate Russian potential in the world
economy. Institutions of a global character, such as the International Monetary Fund
or the World Bank, have certain methods of classifying countries by level of
development, which are based on methodologies such as comparison, i.e.
comparing different indices or classic measures such as GDP and GDP per capita.

| distance method is a method of classification and ranking of multidimensional
phenomena, based on the distance of values between the selected indicators.
Selecting the | distance method comes from the fact that this model satisfies all the
conditions characteristic for the nature of the distance, i.e. for the multidimensional
phenomenon of development and as it gives the possibility of additional
considerations through the standardized | distance, square | distance and | distance
with grouped indicators. | distance method does not leave the possibility of
subjective influence on the formation of the ranking list, assuming that the set of
indicators is known and that it has all the properties that correspond to the nature of
the problem.

Economic theory and practice do not know any unique set of indicators. The very
complexity of this phenomenon relativizes any attempt to establish an unchanged
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list of indicators. Therefore, the author's subjectivism is present in the field of choosing
these indicators. What is the actual number of indicators remains to be seen in the
concrete analysis, where their interdependence and the appearance of duplication
should be taken info account, because these two facts directly affect the choice of
the optimal number of indicators (Racic, 2018).

The question was raised to what extent the most commonly used indicators
provide satisfactory information on the level of development and whether there
might be some other characteristics and indicators that were unknown or
neglected, and which could be even more significant than those that are most
often taken into account. It was necessary to determine a relatively small number of
well-chosen macroeconomic indicators that would contain the same level of
information as if all possible indicators were used for the purpose of ranking countries
in the world according to the level of development.

The subject of the research was the aspects or parameters that define the
development of the countries observed on the example of the G8 members in
modern conditions (as well as the EU countries).

The goal of this research was to rank countries based on the indicators (factors)
that affect the level of development of the countries.

The main hypothesis of this paper was that the level of development of the G8
members and EU countries depends on the selected indicators for measuring the
level of development. An auxiliary hypothesis is that the indicators that determine
the development of G8 countries and EU countries represent aspects that
underdeveloped countries must develop.

The chapters are structured as follows. The second chapter provides an overview of
previous research on the ranking of various phenomena, specifically the | distance,
as well as the indicators that were used in the research. The third chapter describes
the | distance method. The fourth chapter analyse the data used in the model and
the obtained research results. The discussion is expanded in the fifth chapter. Finally,
the sixth chapter contains the main conclusions and recommendations for future
activities and research.

Literature review

There are numerous researches and studies that dealt with the ranking of various
phenomena, specifically with the | distance method. Let's mention only the most
important ones. The authors (Knezevic¢ et al., 2012) believe that the main advantage
of the | distance method is the possibility of using more heterogeneous indicators
that are taken into account when evaluating the effectiveness of the analyzed
phenomena. The index obtained as an indicator of efficiency according to the |
distance is relative one and depends on the number of indicators and analyzed
units. At the same tfime, that index determines the ranking list according to the
importance of the analyzed phenomena.

In their research (Maric¢i¢ et al., 2016) they consider the values of the composite
index should be first normalized before it is used in the model. Composite indices
provide rankings and information on which decisions are made. However, some
questions have recently arisen about the process of their development, especially in
relation to the weighting process. The Composite | Distance Indicator (CIDI)
methodology stands out as an unbiased method for assigning weights to indicators.
The results obtained, which are grounded on data-based weights, can provide new
insights intfo the nature of the observed ranking. The authors present an approach
that could encourage further researches on the subject of composite index weights
and rankings.
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In their work (Jankovi¢ et al., 2016) consider a set of CSD indicators (a set of
indicators defined by the Commission for Sustainable Development - CSD, so they
are called CSD indicators) in the countries of the European Union (EU-28). CSD
indicators cover three aspects of sustainable development. economic, social and
environmental. The aim of this work was to rank the EU countries according to the
level of development. The statistical | distance method was used for that purpose. In
the first step, significant indicators are distinguished and ranked according to the
amount and importance of the information they provide for specific research.
Subsequently, this method then converts the indicators intfo a single measure that
reflects the level of development.

The paper (Raci¢, 2018) shows the process of ranking and classifying countries
using the | distance method. The selection of indicators was made by analyzing the
main components. By applying the | distance, the classification and ranking was
performed on the basis of economic development with the use of macroeconomic
indicators for selected European countries.

In their research (Calitz et al., 2021) deal with the indicators used to rank or
measure the success of higher education institutions. A survey was conducted in
order to determine the most relevant indicators for ranking universities considered by
students, i.e. explores applicable indicators for ranking universities in South Africa,
from the students' perspective.

The results show that students see resources and infrastructure, accreditation,
international orientation, faculty quality, and teaching and learning as the most
relevant indicators for university ranking. Recommendations are given to the
university administration for defining the ranking indicators that the students rated as
important.

Vidal and Ferreira (2020) also dealt with the indicators for ranking. In their
research, they consider that although there are controversies about university
ranking indicators, many universities are establishing strategies with the aim of
adapting to those indicators and improving their positions. The authors conclude
that the international ranking list of universities should not be a relevant source of
information for considering the quality of universities because it can have a negative
effect on the development of medium and long-term policies in higher education
and the universities themselves. Universities should focus on their mission and provide
valid and reliable information on the level of achievement of their goals.

Although it is not internationally recognized, the | distance method is widely used
and accurate in determining the rank based on certain indicators. In view of the
above, the advantages of the | distance method are great and represent the basis
for further research in this area.

Research methodology

For the purposes of the analysis, the indicators were selected in such a way that they
reflect the real state of level of development. Development indicators are quantities
that are usually expressed in different measures, and most often in monetary units -
US dollars, percentages, kg or t, per inhabitant and similar.

Of course, the emergence of multiple measurement units leads to the
development of the problem of unification, that is reducing the mentioned measures
to a common measure, or making it possible to compare them. Therefore, the initial
problem in the construction of appropriate operational classification models is to
define the appropriate procedure for solving the problem of presence of different
units of measure in which the indicators are expressed. However, the differences are
significantly greater when approaching the construction of a synthetic indicator.
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Disagreement comes from the fact that there are different starting points regarding
the relationship between the selected indicators, such as: Whether to take the
dependence between the indicators into account or note Whether to eliminate the
duplication of information about the level of development or note Whether to
declare all indicators as equally important or not¢ How to choose the region in
relation to which the level of development of the observed regions will be
measurede Whether and how to include a dynamic component in a synthetic
indicatore The various questions that arose collectively shaped the models for
calculating the synthetic indicator. All those models can be grouped in the following
way: classification model based on the quotient of indicator values, classification
model based on the distance of indicator values, regression analysis model, factor
analysis model.

Neither of these models give a solution that has essential, cardinal, meaning
which after an application can conclude what is the real difference between levels
of development on observed countries. Hence, the application of these methods is
limited to compiling a ranking list of countries according to the level of
development, which can serve as a "compass” in the analysis of their development.

The model that stands out from the above is the one that implies classification
based on the distance of the indicator values. This group includes those methods
based on distances d,(r,s),(L2,...,n). Classification models based on indicator

distance are: Steslicke-Mydlazska distance model, F distance model, Generalized
distance model, | distance model. As it was already partially said, the | distance
method was used in the research. The | distance method is probably based on more
realistic assumptions than it is the case with all the methods mentioned so far, taking
into account the scope of its application. The author of the model is prof. Branislav
Ivanovi¢ (lvanovi¢, 1959). The basic form of the | distance method is defined in
continuation. For the selected set of "n" indicators X :{Xl,Xz,...,Xn}, that are

previously ranked by the importance (the information they provide), | distance
between P, i P, is defined as:

D(r,s) = 2' (r S)|H(1 s 1) (1)

where d,(r,s) distance between indicators X, for P, and P,; o is standard
deviation from X;: r;,, ;,: partial corelation coefficient between X; and X,
(j <.

The condition for using this method is the prior ranking of all indicators by
importance. The construction of the | distance is iterative. The amount of individual
information about the occurrence of development is taken as a criterion of
significance. The indicator that is the first on the ranking list enters the value of the |
distance with a weight of one. The individual information of such an indicator gives
the most complete knowledge about the level of development. The second
indicator has a weight of (1-r,,) . Part of the information on development provided

by this indicator is already contained in the individual information of the first
indicator. The third indicator in the row has a weight of (1-r;) (1—r,,,). It is assumed

here that part of its information about the level of development is contained in the
individual information of the first and second indicators. Analogously, the procedure
for determining weights for each indicator that is imposed as the next one is
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conducted (the procedure repeats for all indicator that are analysed). The |
distance defined in such a way satisfies all 13 conditions, which according to
Ivanovic¢ (1959), one distance should satisfy. While using this method, corrections that
significantly improved it were made, deviating partially from the original
construction.

Analysis and results

When choosing the indicator that was used for the purpose of creating the ranking
list, the data of the World Bank, i.e. the list of indicators that it publishes, were used as
the primary source. The observed group of countries refers to the G8 countries, which
was primarily the target group in the work, and member countries of the European
Union, along with Bosnia and Herzegovina. The G8 is an informal creation, while the
EU is a tightly connected union, and BandH has a permanent aspiration to join the
alliance of European countries.

The indicators that were singled out as necessary for the analysis of the economy,
and which are used in the ranking itself, are: GDP, Reserves, Export, Balance, GDP
per capita, FDI, Unemployment, Growth rate, and Inflation. Table 1 shows variables
which are used in the model.

Table 1 Variables in the model

Variable name Variable definition Source

Gross domestic product (current

GDP AN World Bank; Economic statistics, 2021
US dollars, in billions)
Reserves Total reserves (|nc|.ude.s.go|d, World Bank; Economic statistics, 2021
current US dollars, in billions)
World Bank; Economic statistics, 2021; USA export of gods
Exoort Export of goods and services and services in 2021; https://www.bea.gov/news/2022/
P (current US dollars, in billions) Japan  Export of gods and services in @ 2021;
https://knoema.com/atlas/Japan/Service-exports
Balance Curent OC.COLWT balance (current World Bank; Economic statistics, 2021
US dollars, in billions)
GDP per GDP per capita {curent prices in World Bank; Economic statistics, 2021
capita US dollars)
FDI Foreign development investments | \y 1y gank: Economic statistics, 2021

(current US dollars, in billions)

World Bank; Economic statistics, 2021; Unemployment rate

Unemployment | Unemployment rate USA; https://www statista.com/statistics/263710/

World Bank; Economic statistics, 2021; Annual % growth rate
Annual percentage growth rate of GDP Cyprus; https://www.bea.gov/news/2022/; Russia
of GDP per capita GDP growth rate;
https://www.bloomberg.com/news/articles/2022-02-18/

Growth rate

Inflation rate, consumer prices

World Bank; Economic statistics, 2021
(Annual percent change)

Inflation

Source: Author's.

The values variables used in the model are presented as follows (table 2). By
applying the | distance, and based on the macroeconomic indicators, a ranking list
of countries according to the economic development was formed. A ranking list of
the G8 countries was formed first, taking into account the selected indicators, and in
the continuation of the work, the EU countries (including BandH) were also the
subject of the ranking. Table 3 presents the ranking of the G8 countries by the level
of economic development.
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Table 2 The Values of macroeconomic indicators (in US dollars for 2021)

Country / Indicator GDP (in | Reserves Export Bolqnce GDP FDI (in Unem- Growth -
No. o S (in (in per o ploy- Inflation
(2021.) billion) | (in billion) bilion) | bilion) | capita billion) ment rate

1 | Austria 477 34 267 -3| 53268 7 6.30 4.02 1.74
2 | Belgium 600 42 512 2| 51768 20 6.42 5.84 2.13
3 | Bosnia and Herzegovina 23 9 10 -0.5 6916 -0.5 15.22 7.67 1.96
4 | Bulgaria 80 39 51 -0.3| 11635 -1 5.42 4.70 1.03
5 |Canada 1991 107 611 1| 52051 30 7.51 3.99 1.36
6 | Croatia 68 28 35 2| 17399 -3 8.68 14.66 0.47
7 | Cyprus 28 2 22 -2| 30798 -3 6.13 5.50 1.23
8 | Czech Republic 282 174 205 -2| 26378 -0.2 2.89 3.29 1.60
9 | Denmark 397 82 237 33| 67803 18 4.80 4.24 1.31
10 | Estonia 36 2 29 -0.5| 27281 0.4 6.33 8.37 2.69
11 |Finland 299 17 116 2| 53983 -6 7.53 3.25 2.13
12 |France 2937 244 880 -18| 43519 -17 8.06 6.77 1.34
13 | Germany 4223 296| 2004 314| 50802 120 3.54 2.93 0.34
14 | Greece 216 14 88 -13] 20277 -5 14.80 8.70 1.38
15 |Hungary 182 43 148 -5| 18773 -2 4.12 7.54 1.43
16 |lreland 499 13 672 70| 99152 46 6.63 12.52 2.08
17 | ltaly 2100 227 687 53| 35551 4 9.83 7.34 1.15
18 | Japan 4937 1406 170 142 39285 123 2.80 2.09 2.45
19 | Latvia 39 5 25 -1 20642 -2 7.60 5.44 1.79
20 | Lithuania 65 6 53 0.9| 23433 -1 7.90 4.99 2.35
21 | Luxembourg 87 3 184 4| 135683 94 5.23 5.44 0.75
22 | Malta 19 1 26 -1 33257 -1 3.50 9.09 2.08
23 | Netherlands 1018 64 851 97| 58061 110 4.01 4.49 3.68
24 | Poland 674 166 411 -4| 17841 -25 6.65 6.06 1.37
25 | Portugal 250 33 105 -3| 24262 -9 5.17 4.86 1.12
26 | Romania 284 52 116 -20| 14862 -9 5.01 6.67 3.72
27 |Russian Federation 1776 632 548 1221 12173 25 6.74 4.50 2.06
28 | Slovak Republic 115 10 108 -2| 21088 0.3 4.42 3.24 1.13
29 |Slovenia 62 2 51 2| 29201 -0.6 14.73 7.88 3.42
30 |Spain 1425 92 498 13| 30116 -1 8.66 5.21 2.93
31 |Sweden 627 62 290 35| 60239 -7 4.53 4.17 1.73
32 | United Kingdom 3187 194 860 -83| 47334 79 5.46 7.05 0.53
33 | United States 22996 716] 2281 -822| 69288 52 5.5 5.55 1.17

Table 3 Ranking list of the G8 countries by the | distance

Country | distance
1. United States 1516970907826.20
2. Germany 1293970609659.12
3. France 387763572355.17
4, United Kingdom 371996835002.06
5. [taly 232858400004.77
6. Canada 171216341775.21
7. Russian Federation 120261440622.10
8 Japan -184112112515.51

Source: Author's calculation.

The first position of the United States is noticeable, which in principle coincides
with the achievements of its economy at the global level. In appearance, the
position of the Russian Federation and Japan is surprising, but it should be taken into
consideration that the structure of these economies is fo some extent limited by the
EU rules and regulations. In that context, the position of Russia is interesting. Although
we are talking about a world power that has at its disposal the exceptional amounts
of resources, its position is below its potential.
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It is also interesting that the United Kingdom is in the middle of the ranking list of
the G8 countries development and that it is ahead of Italy, Canada and the already
mentioned Russian Federation and Japan. Perhaps this position is actually a positive
sign for those who support its exit from the EU. Nevertheless, this is a possible
explanation, but a deeper analysis is needed to be performed in order to actually
reveal the true reason as well.

Table 4 The ranking list of countries by level of development

No. Country | distance (in billions)
1. United States 1516.971
2. Germany 1293.971
3. France 387.764
4, United Kingdom 371.997
5. Netherlands 364.708
6. [taly 232.858
7. Ireland 220.607
8. Canada 171.216
9. Russian Federation 120.261
10. Belgium 91.460
11. Spain 79.944
12. Poland 9.699
13. Sweden -87.248
14. Austria -106.034
15. Denmark -130.517
16. Czech Republic -155.997
17. Luxembourg -172.913
18. Japan -184.112
19. Hungary -201.661
20. Finland -227.274
21. Romania -227.614
22. Slovak Republic -234.247
23. Portugal -236.496
24. Greece -250.330
25. Lithuania -278.698
26. Slovenia -279.715
27. Bulgaria -280.356
28. Croatia -293.030
29. Estonia -297.598
30. Malta -300.568
31. Latvia -301.059
32. Cyprus -303.035
33. | Bosnia and Herzegovina -312.953

Source: Author's calculation.

The ranking list in Table 4 is expanded in relation to Table 3 for the EU countries, as
well as for BandH. Table 4 shows the ranking list of selected countries by level of
development using the | distance method for the EU countries and the Group 8
countries.

Discussion

Using the | distance method, for the selected indicators of economic development,
the United States is in the first position of the ranking list of the development of the
analyzed countries. The Netherlands and Ireland are in 5" and 7t place,
respectively, and their position on the ranking list is between the G8 countries. We
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also notice that Belgium, Spain, Poland, Sweden, Austria, Denmark, Czech Republic
and Luxembourg are in the positions before Japan (from the G8 group of countries).
What happened to Japan is hard to say, but according to these indicators, it was in
18t place among the analyzed countries in 2021. Perhaps it is a question of bad
reactions of the economic policy in the era of the pandemic or it is a question of
some structural problems, it is not known.

Based on the formed ranking list of countries and the | distance values, it is
possible to divide the countries into 4 group of countries. The first group (the value of
| distance above 30 billion US$) consisted of the United States, Germany, France, the
United Kingdom and the Netherlands (the most developed countries). The second
group of countries (under 30 billion US$ do 0 US$) consisted of Italy, Ireland, Canada,
Russian Federation, Belgium, Spain and Poland (developed countries). The third
group of countries (from 0 US$ to -300 bilion US$) consisted of Sweden, Austria,
Denmark, Czech Republic, Luxembourg, Japan, Hungary, Finland, Romania, Slovak
Republic, Portugal, Greece, Lithuania, Slovenia, Bulgaria, Croatia and Estonia (less
developed countries). The fourth group of countries (rest of the countries) consisted
of Malta, Latvia, Cyprus and Bosnia and Herzegovina (developing countries).

Conclusion

It is expected that the result, i.e. the final order would have been different if we had
included the rest of the world's countries, or at least the more developed ones such
as the members of the "Asian Tigers" or the BRIC countries. However, taking into
account the reputation of the counftries that have positioned themselves at the top
of the list when it comes to the economy and social order, it is difficult to single out
another country that could achieve equivalent success.

It follows from this that it is necessary for the countries, which aspire to better
positioning in the final ranking list, to develop the indicators that serve as the
indicators for evaluating the level of development.

The coming future is likely to bring changes when it comes to the order of the
ranking list of the level of development. Changes can be expected due to the war
events, demographic trends, technological achievements, and generally the
replacement of leading positions when it comes to the resources. Namely, it is
certain that the countries that adapt themselves more quickly to the other sources of
energy, as well as to more economical use of the existing ones, will have a leading
role on a global scale.
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Abstract

Tourism's positive and negative externalities are of an extfreme social and economic
importance for the tourism dominant countries. In particular, studying tourism's impact
on housing prices has experienced increased interest over the past decade as it has
a relevant influence on real estate economics and housing market development,
which spills over the entire economy. Considering the limited existing literature, the
objective of this paper is to provide an overview of the previous studies, which
summarizes prevailing findings about the impact of tourism on housing prices with
respect to three different streams: fourism activity, tourism accommodation capacity
and tourism amenities. This paper offers a comprehensive theoretical background
and clear-cut insight in tourism's impact on housing prices, with a great attention to
possible issues that may emerge due to tourism heterogeneity across countries. For the
same reason, it is beneficiary not only to real estate agents but likewise to decision
makers in tourism industry.
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Infroduction

Studying tourism's impact on housing prices is a topic of great social and economic
importance, especially for countries where the tourism industry is dominant. Since
tourism is a very broad term, it is necessary to observe the impact on housing prices
from different aspects and levels. Moreover, housing is one of the most important
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segments for both the economy and individuals. Effects on housing prices lead to
equally strong feedback effects of housing prices on the economy (Posedel, Vizek,
2011). In general, externalities have a positive and negative effects on the economy.
With the growth of tourism, many positive effects are observed, but at the same time,
there is concern that the positive effects come at a cost (Mikuli¢ et al., 2021; Stojci¢
et al., 2022; Nieuwland, van Melik, 2020). Positive externalities in tourism are reflected
in economic growth, employment opportunities, and standard of living. On the other
hand, tourism produces negative externalities such as an increase in the general price
level of goods and services in tourist regions, crowding and congestion of roads, public
transport and cities, and an increase in crime rate, and pollution (Meleddu, 2014;
Milman, Pizam, 1988).

According to Ross (1992), that analysed effects of tourism in the Australian city of
Cairns, tourism negatively impacts crime rate, housing costs and rents. On the other
side, tourism has a positive impact on hotels, restaurants, open spaces, shopping,
business opportunities, and entertainment facilities. Unfortunately, there are some
limitations to survey-based studies. The results are based only on the residents'
perception of price changes and no indicators were used. There are also studies that
use general equilibrium models to examine the impact of tourism on economic
variables, including prices (Adams, Permenter, 1995; Gooroochurn, Sinclair, 2005).
These models use simulations instead of modelling real economic indicators. Both
described approaches do not include cross-country analysis, which makes
comparisons and conclusions regarding the price level impossible. Moreover, both
approaches do not control various factors that may contribute to the rise in prices of
goods and services in the host countries.

There is an empirical study that includes EU and South Mediterranean countries
(Tkalec, Vizek, 2016) in which a dynamic panel model is used and the impact of
tourism activity on the prices of goods and services is examined. The study shows that
after controlling for other factors that usually affect the general price level, tourism
increases the overall price level in host countries. Authors conclude that tourism not
only affects the overall price level but can also influence relative prices in favour of
the nontradable sector, which in long term can lead to a real appreciation of the host
country's exchange rate.

Due to the lack of data on prices at the regional and local level, the literature on
the relationship between tourism and housing prices is scarce. Given the limited
literature on the impact of tourism on the housing market, it is necessary to present
what has been researched so far. In this way, a review of previous research will be
obtained, which will contribute to future studies, since the mentioned topic is of
extraordinary importance for the economy. It is already evident from previous
research that tourism is a very broad concept and that tourism affects housing prices
in many ways. This heterogeneity does not make it easy to calculate the real and
general impact of tourism on a local economy (Biagi, Faggian, 2004). For this reason,
the impact of tourism on housing prices will be considered from different aspects.

For the purpose of this study, the existing literature is divided into three streams.
External demand from tourists leads to competition with locals for land and housing,
which can lead to rising housing prices and rents. For this reason, the first sfream to be
considered includes the impact of tourism activity on housing prices. Moreover, it is
important to analyse the type of accommodation supply. On the one hand, there are
hotels, hostels and camps, and on the other, short-term rentals. It is important to
research which type of accommodation dominates, as the relationship between
tourism and housing prices varies according to the type of accommodation and the
changes in its structure. Short-term rental has become increasingly important in recent
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years due to the emergence of peer-to-peer platforms. Accordingly, the second
stream refers to the study of the impact of the structure of tourism accommodation
capacity on housing prices. The third stream is related to the impact of tourism
amenities on housing prices. Amenities such as natural attractions, beaches, parks,
golf courses, and boardwalks are part of any destination's offerings. It does not include
the enfire tourism activity, but this stream is important because it provides the
identification of specific amenity factors through which tourism can influence housing
prices. Therefore, the reminder of this paper is as follows, the existing literature is
divided into three streams and described in sections 2, 3 and 4. Finally, concluding
remarks are given in section 5.

Tourism activity and housing prices

The first stream of literature includes papers related to research on the impact of
tourism activity on housing prices. Tourism activity is increasing, and the social and
economic changes, as well as the improvement of communication and the
facilitation of tfransportation play an important role. Increasing tourism activity makes
tourism one of the main driving forces of the economy. For that reason, it is important
to research previous studies on this topic. The following studies examined this
relationship but differ in their choice of variables and in their approach and methods.

Cannari and Faiella (2008) studied the impact of tourism activity on housing prices
for Italian municipalities. Authors used a regression model with tourism-related
variables that included information on the proportion of businesses operating in the
tourism industry and municipality size. Authors emphasize that, like many other
countries, they have a problem with the lack of data on housing prices and therefore
combine public and private data sources. The results indicated that higher prices are
correlated with the tourist orientation of the regions and presence of the largest Italian
cities. There are more studies on this topic that refer to Italy. Biagi and Faggian (2004)
conducted research for Sardinia at the municipality level. Authors developed two
tourism indicators and used a hedonic regression model to explore the relationship
between tourism activity and house prices. The empirical results confirmed authors”
hypothese that tourism activity has a positive impact on the housing market. Biagi et
al. (2015) emphasize that tourism is becoming one of the most important sources of
economic growth and study the impact of tourism activity on housing prices using
panel data from 1996 to 2007. Based on the analysis of 103 Italian cities, a positive and
significant correlation was found between tourism index and housing prices in urban
areas of Italy.

Kavarnaou and Nanda (2018) examine the impact of tourism penetration on
housing prices in Crete. Authors use data from 2006 to 2016 and constructed an
indicator of tourism penetration using principal component analysis. Employing a
hedonic model which controlled for regional spillover effects confirmed a positive
relationship between tourism penetration and housing prices and the presence of
spillover effects in Crete. Furthermore, Alola et al. (2020) examine the relationship
between tourism arrivals and housing prices in Cyprus. Authors use ARDL model and
quarterly data from 2005 to 2016. A positive relationship was found, and the reason for
positive relationship between house prices and tourist arrivals in Cyprus may be related
to the high tendency of tourists to buy residential properties. These studies had the
same aim, but as mentioned above, different econometric methods and indicators
were used. The use of different measures of housing prices and tourism activity makes
comparison across countries difficult.

In addition to the studies mentioned above, there are a small number of studies
that include cross-country analysis. Paramati and Roca (2019) conducted a cross-
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country analysis to examine the impact of tourism on housing prices. Authors used
panel data for 20 OECD countries from 1995 to 2014 and Augmented Mean Group
estimator. The results show a positive and significant relationship between tourism and
housing prices. The results of all the above-mentioned studies point to a positive
correlation between tourism activity and housing prices.

However, there are also studies that come to different conclusions. Biagi et al.
(2016) decided to use the latent class model in order to enable individual
heterogeneity of a particular Italian provincial capital in terms of tourism exposure.
According to the results, the cities are divided into three classes. A negative
correlation between tourism activity and housing prices was established for 8-17% of
cifies, and a positive correlation for other 21-48%. For approximately 50% of cities,
tourism activity has no impact on housing prices. Wu (2019) estimated the relationship
between tourism and housing prices considering cross-sectional dependence and
heterogeneity. The results show that there is no direct relationship between tourism
and housing prices in 21 out of 31 major regions in China.

The impact of tourism on housing prices can also be considered from the
perspective of indirect effects. The study from New Zealand points to the indirect
influence of air fransport growth (Tsui et al., 2019). The growth of air transport as a result
of tourism activity leads to an increase in housing prices. Authors estimated inter-
relationships among airline seat capacity, total guest arrivals, and housing prices for
six regions. The results of the three-stage least squares model show a positive
relationship between air tfravel demand and housing prices, but not for tourism
activity. The exception is larger cities. Gu et al. (2017) also used three-stage least
squares to examine inter-relationships between tourism, inequality, and housing in
Macao. Authors conclude that casino tourism contributes to income inequality, and
both factors are responsible for soaring housing bubbles.

The impact of casino activity is the subject of many authors who study the impact
of certain types of tourism activity on housing prices. Buck et al. (1991) study the
impact of casino activity on housing prices and conclude that the presence of casinos
leads to an increase in prices. Moreover, the positive effect decreases with increasing
distance from the center. In addition, authors stated that an increase in crime is
associated with casino activity. Therefore, authors conclude that, on the one hand,
casino activity has a positive effect on housing prices and, on the other hand, crime
has a negative effect. Authors recommend policy makers who believe that casino
activity will be helpful in the neglected region to consider. Phipps (2004) divides the
impact of casino activity on effects related to crime and those related to housing
prices. Author concludes that casino activity has a weak effect on crime and housing
prices. Author explains that the reason for this could be that the owners no longer use
these properties for residential purposes but have converted them for other purposes.
Author recommends that in order to compare and measure the above impacts in
future studies, it would be useful to survey residents about their experiences with crime
and housing prices. Wenz (2007) use a hedonic model to examine the relationship
between casino and housing market from 1990 to 2000 in the United States. Precisely,
author estimates impact of casino activity on housing price. The results show a positive
relationship and additional impact to neighbourhood regions. In contfrast, according
to NAR (2013) casino activity has a negative effect on housing prices in Springfield.
This paper compiles the main issues related to this relationship. It is considered that this
type of relationship should be examined with multiple regression.
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The structure of tourism accommodation capacity and

housing prices

In addition to tourism activity, it is important to analyse the type of accommodation
supply and its dominance, since the relationship between tourism and housing prices
varies according to changes in the accommodation structure. Accordingly, the
second stream includes studies on the impact of the structure of tourist
accommodation capacity on housing prices. The development of peer-to-peer
platforms strengthens the influence of short-term rentals as a type of tourism
accommodation (Adamiak, 2020). This type of accommodation has increased the
supply and facilitated the search for accommodation. However, the development of
this type of accommodation has also had disruptive effects. Specific characteristics
of peer-to-peer accommodation can impact residents' daily lives (Dolnicar, 2019).
One of the affected sectors is housing (Stabrowski, 2017). Airbnb as one of the largest
platforms is leading to major changes in the housing sector. Due to high short-term
rents, owners are increasingly opting for tourists instead of tenants (Adamiak, 2018;
Ayouba et al., 2020). The huge increase in online platforms for peer-to-peer
accommodation in large cities leads to touristification (Gurran et al., 2020). The
emergence of online platforms significantly impacts the housing sector, housing
prices, and the resulting housing affordability issues.

As with the previous stream, there is a problem of scarce literature about the
relationship between the structure of tourism accommodation capacity and housing
prices. The reason for this is the lack of data on housing prices at the regional and local
levels and the relatively recent growth of peer-to-peer platforms and short-term
rentals. The following studies examine the relationship between the emergence of
online platforms for peer-to-peer accommodation and the housing market, more
specifically housing prices. In general, studies differ based on different aspects, as
some authors examine the impact in several cities or regions, while others focus on a
specific city. Possible differences also arise from a different approach and
methodology, which may ultimately lead to different results.

Sheppard and Udell (2016) describe two possible effects on housing prices that may
occur with the presence of the Airbnb platform. If short-term rentals through Airbnb
lead to a concentration of accommodations that turn quiet neighbourhoods into
noisy ones, this could reduce property values. On the other side, if these effects are
weaker than the effects of the fransition from long-term to short-term rentals, then the
concentration of Airbnb properties may increase house prices. Authors apply two
approaches to estimate the impacts of Airbnb on housing prices. In their hedonic
model, a doubling of Airbnb listings leads to a é% to 11% increase in housing prices.
The difference-in-difference approach leads to an even larger estimated impact
(about 31%). The same approach was taken in a study of the impact of short-term
rentals in Lisbon and Porto (Cunha, Lobdo, 2022). Authors explained that liberalization
and higher concentration of short-term rentals lead to higher housing prices. Eliasson
and Ragnarsson (2018) also observe a positive relationship between actual bookings
on Airbnb and housing prices in Iceland, but with different results. The effect of the
growth of the Airbnb market on housing prices is estimated at 2% per year or 15%
between 2014 and 2017. Moreover, Vizek et al. (2022) estimate the spatial spillover
effects of this impact in Croatia. Authors used data from 2012 to 2019 and Durbin
spatial autoregression panel model. The results show that a higher concentration of
short-term rentals in fourism supply affects housing prices in neighbouring
municipalities.
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There are also authors who estimate the impact on prices as well as on rents. Barron
et al. (2020) state that 1% increase in Airbnb listings leads to a 0.026% increase in
housing prices and 0.018% increase in rents in the United States. Authors explained that
short-term rentals increase housing prices through the capitalization of rents and the
increased ability to use excess capacity, and increase rents through housing stock
reallocation. Furthermore, Benitez-Aurioles and Tussyadiah (2020) estimated system
GMM regression models that showed that the presence of Aironb had a rising effect
on housing prices and rents, even disaggregating by categories, but the effect was
stronger on house prices than rents.

The following study focuses on investigating the effects of the emergence of online
platforms in the peer-to-peer accommodation sector in a certain city. The study refers
to Barcelona, as one of the most visited tourist cities. Garcia-Lopez et al. (2020)
conducted a study for Barcelona using the IV strategy, with results based on four
different strategies with cross-validation. Authors state that this type of research
related to Barcelona makes an important contribution to clarification and further
research on the topic of the growth of online platforms for peer-to-peer
accommodation. The rationale for such an assertion lies in the fact that Barcelona has
experienced rapid and significant growth in tourism, and in addition to the high
number of tourists, there is also a high concentration of Airbnb. Authors use a fixed-
effects regression model and estimate the impact of Airbnb listings on housing prices
and rents. The results confirm previous studies that Airbnb activity increases housing
prices and rents. Authors point to concerns about housing affordability, particularly in
cities with developed tourism, such as Barcelona, where short-term rentals are
becoming more important compared to long-term rentals for residents. The following
study on this topic also uses the IV strategy. Koster et al. (2021), motivated by the rapid
growth of online platforms for peer-to-peer accommodation, decided to study the
impact of short-term rentals on the housing market close to the borders of cities in Los
Angeles County. Authors used panel data on Airbnb listings and housing prices from
2014 to 2018, and the results differ depending on Airbnb's presence in a certain city.
The impact of Airbnb on housing prices is stronger in tourist locations than in locations
where Airbnb has a weaker presence. Authors examine the impact of Airbnb
regulation and use two approaches. To examine the impact on housing prices,
authors use a spatial regression discontinuity design, while for rents they use the
difference-in-differences approach. Additionally, to control the impact on housing
prices, they also apply the difference-in-difference approach and obtain similar
results. The effects can be observed from the perspective of property owners or renters
and from the perspective of the local population. For renters, the intfroduction of
restrictions represents a loss, while households, on the other hand, see a gain because
the housing supply increases.

Chen et al. (2022) explained peer-to-peer platforms from aspects of housing supply
and demand. On the one hand, the use of peer-to-peer platforms has advantages
for renters in terms of low costs and higher earnings compared to the fraditional rental
market. On the other side, the users of peer-to-peer platforms are mostly tourists, using
short-term rentals. Therefore, these platforms are not a feasible option for locals. As in
the previous study, the impact of Airbnb regulation on the housing market is examined
here. Authors used the difference-in-difference methodology and indicate that peer-
to-peer accommodation and online platforms have had a significant effect on
housing supply, which is reflected in housing prices and rents and thus in the issue of
housing affordability concerns.

Lee (2016) report about the impact of short-term rentals in Los Angeles and
explained the growth of the major online platform Airbnb. This study has focus on
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Airbnb impact on affordable housing in Los Angeles. Author analyses the impact of
short-term rentals on rents in Los Angeles. The increase in Airbnb offers leads to a
decrease in the housing supply, which naturally leads to anincrease in rents in densely
populated areas. He points out that itis difficult to react quickly in areal estate market,
as in most other markets, where imports or additional production increase supply.
Author concludes that the high concentration of Airbnb increases rents, which in turn
is causing affordability issues, and believes this will continue due to alack of regulation.
Like many authors before, Lee (2016) notes the negative consequences of housing,
but also provides recommendations and strategies. Author explained the ftriple
strategy by preventing hotelization and maintaining units for residential housing,
Airbnb listing restrictions to existing residential supply, not for new, and 14% occupancy
tax on Airbnb units occupied beyond the 75-day limit. Moreover, Segu (2018)
emphasizes the importance of harmonizing local regulations, taking info account the
role of regulation and its effects. Author examines the impact of Airbnb density on
rents in Barcelona between 2009 and 2016. Author uses instrument like Bartik and
concludes that 4% increase in rent is due to Airbnb. Bao and Shah (2020) used panel
data from 2014 to 2017 for ten large cities in the United States. Long-term analysis
shows a positive impact of Airbnb densities on rents. However, authors wanted to be
careful in their conclusion and indicate the relevance of using disaggregated data
since the results of Airbnb penetration in the short term indicate heterogeneity
depending on the location or demographic aspect. Furthermore, authors state that
there is a limitation in the form of possible omitted variable biases, and they believe
that this represents one of the main challenges of this study, but also of home sharing
in general.

In studies mentioned above, it was found that there is a positive impact on rents,
which needs to be investigated in places where rents represent a significant share of
the housing market. The situation in Berlin, as one of the cities with the highest
proportion of rents, was examined in the following studies. Schéffer and Braun (2016)
conclude that rent growth is higher where Airbnb has a significant share of non-
dedicated housing. Moreover, Schaffer and Hirsch (2017) estimate spatial effects on
rents to contribute to touristification in Berlin and conclude that effects of urban
tourism hotspots have an impact on housing rents in neighbourhood. Online platforms
for peer-to-peer accommodation have the power to blur the lines between housing
supply and tourist accommodation supply significantly increasing rents (Gurran,
Phiblbs, 2017).

Tourism amenities and housing prices
Amenities include natural attractions, beaches, parks, golf courses, and boardwalks.
Amenities are part of any destination's offerings. Moreover, tourism amenities are
considered to generate positive externalities on housing prices (Biagi et al., 2015).
Amenities related to the environment can be a significant advantage, such as
recognition and uniqueness of products or services (Taylor, Smith, 2000). Location as
well as proximity to the center or tourism amenities can significantly contribute and
increase housing prices (Boarnet, Chalermpong, 2001). As noted above, it does not
encompass all tourism activity, but a study of the impact of tourism amenities on
housing prices is important because it provides the identification of specific amenity
factors through which tourism can affect housing prices. In the following studies, the
hedonic model is used to examine the effects of amenities on housing prices.
Properties that are located near a golf course have a higher premium price than
properties that do not have a golf course nearby (Asabere, Huffman, 1996). However,
authors also point out the negative consequences that can occur in the housing
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market. Crowds and noise that can result from golf courses, as well as property
damage, can lead to a decrease in value. Do and Grudnitski (1995) provide an
empirical analysis for San Diego. The results show that golf course location has a
positive impact on housing prices. Furthermore, Cho et al. (2009) also examined the
influence of golf courses, as well as other amenities such as parks, green spaces and
water attractions. They analyse data for Knox County Tennesse about impacts of open
space on housing prices. The results show a positive effect of these amenities on
housing prices. However, it is important to emphasize that the impact of golf courses
on housing prices may vary depending on the characteristics of the golf courses.
Shultz and Schmitz (2009) examine the relationship between golf courses and housing
prices in Omaha. The data include 20 golf courses. The results indicate different
influences due to the different characteristics of the golf courses and the importance
of classifying golf courses by type is noted. In addition, authors emphasize measuring
the impacts of individual golf courses considering the heterogeneity of impacts on
housing prices.

Bolitzer and Netusil (2000); Anderson and West (2006) examine the impact of open
spaces on housing prices in the United States. On the one hand, Bolitzer and Neufsil
(2000) find that open space has a significant impact on housing prices. On the other
hand, Anderson and West (2006) explain that this influence depends on the location
and characteristics of the neighbourhood. Additionally, it is assumed that the housing
price increase can also be influenced by a beautiful landscape. Luttik (2000)
examines the stated assumption in the Netherlands. The results show that gardens near
lakes, a nice view, and open spaces increase housing prices. Author finds that the
garden near the lake causes the largest increase in housing prices. There are also
studies that examine the impact of greenbelts on housing prices. One such study
relates to Indianapolis. Lindsey et al. (2004) examined the measurement and
relationship between greenbelts and housing prices using a geographic information
system and responses from 2000 greenway users. The results suggest a positive effect
of greenways on housing prices. Crompton (2005) emphasizes that large recognizable
parks are considered to have a positive impact on housing prices. Therefore, author
examines the mentioned relationship and concludes that there is a positive
relationship between parks and prices, which confirms the hypothesis. Conroy and
Milosch (2011) examined the incremental value of being near the coast (coastal
premium) for a family home in San Diego. Authors find that increase in distance from
the coast reduces housing prices. The literature on the aforementioned topic is limited,
more often the impact of location amenities on the price of tourism accommodation
in hotels or cottages is investigated.

Concluding remarks

With the growth of tourism activity, observations about itsimpact on the economy are
also increasing. On the one hand, the positive externalities of tourism are emphasized,
such as economic growth, employment opportunities, and standard of living. On the
other hand, the negative externalities of increased tourism activity are observed, such
as price increases, congestion of roads, public transport and cities, increases in crime
rate and pollution. One of the main effects of tourism is related to prices. Due to the
lack of data on prices at the regional and local level, the literature on the relationship
between tourism and housing prices is limited. Housing is an issue of great importance
to every economy and every individual. On the other hand, tourism in general is
becoming of great importance, and the effects generated by tourism are of
particular significance for countries with highly developed tourism. Changes in all
sectors of the economy can have a significant impact on all participants in the
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housing market. One of the most important changes is related to tourism and short-
term rentals. The emergence of online platforms for peer-to-peer accommodation is
bringing significant changes to both property owners and long-term renters because
short-term rentals gain prominence. Given the far-reaching implications of changes
related to housing, further research is needed in this area. Considering the scarce
literature on the impact of tourism on the housing market, the aim of this paper was to
provide an overview of previous research, as mentioned topic is of extraordinary
importance for the economy. This paper presented what has already been
researched which would contribute to future studies.

It is of great importance to research tourism trends, tendencies and news in the field
of housing. Tourism affects housing prices in different ways because of heterogeneity
which makes it difficult to analyse its effects. For this reason, the literature review in this
paper was divided into three streams. The first stream included the impact of tourism
activity on housing prices as increasing tourism activity leads to significant changes in
the housing market. Many authors concluded that there is a positive relationship
between tourism activity and housing prices, but only a few studies included cross-
country analysis. On the other hand, there are a small number of studies that indicate
a negative relationship or the absence of a relationship in certain regions. Given the
wide range of possible effects generated by tourism activity and housing, which is
sensitive to many changes in the economy, indirect impacts on housing prices are
also possible. One of the effects of tourism activity is reflected in the increase in air
transport. Tourism activity leads to the growth of air transport, which then affects the
increase in prices. As mentioned earlier, tourist activity generates different effects, and
one of the possible impacts is the increase in crime, which negatively affects every
aspect of the economy, including the housing market.

Furthermore, due to the increasing development of peer-to-peer platforms and
short-term rentals, it was important to analyse changes in the structure of
accommodation and its impact on housing prices. With the growth and development
of online platforms such as Airbnb, short-term rentals have become even more
important due to their simplicity and affordability for hosts and guests. Hosts can use
the space and earn exira money, while tourists can get to accommodations easily
and affordably. The reason for the limited literature about this relationship was the lack
of data on housing prices at the regional and local levels and the relatively recent
growth of peer-to-peer platforms and short-term rentals. The impact of short-term
rentals through online platforms can be observed in two ways. On the one hand,
property values could be reduced due to changes in neighbourhoods that become
noisy. However, if these effects are insignificant, the concentration of short-term rentals
could increase house prices. Previous studies indicate that a higher concentration of
short-term rentals increases housing prices. Moreover, it affects housing prices in
neighbouring municipalities. The recommendations of many authors take the form of
ordinances that may impose restrictions on short-term rentals in order to regulate the
concenftration of short-term rentals.

The third stream is related to the impact of tourism amenities on housing prices.
Amenities are very important for the residents because the choice of the residential
area and the residential environment depend on it. Amenities are also important for
tourism and the attractiveness of a particular place. It does not include the entire
tourism activity, but this stream is important due to the identification of specific
amenity factors through which tourism can affect housing prices. Recent literature
explains that open space, golf courses, landscapes, and a short distance to the coast
increase housing prices.
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Consequently, considering the described streams of tourism impact on housing
prices and a large number of different aspects of tourism, this topic should be given
the importance it deserves, and further studies are needed in this area.
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Abstract

Solving problems related to econometrics requires a good knowledge of regression
analysis concepts. The objective of this study is to evaluate students’ difficulties
resulting from the lack of knowledge of regression analysis concepts among
economics students enrolled in the Master's cycle at the institute of economics at
the university center of Tipaza (Algeria). In order to analyze students’ answers, a
typical correction was prepared based on professors' answers to this questionnaire.
The procedure consists of comparing students’ key answers with their corresponding
typical answers to see how near or far it is from the right answer. In order to see
whether the difficulties are originated from the same students, we analyzed the
association between answers based on Multiple Correspondence Analysis (MCA)
method. The principal results showed that difficulties resulting from the lack of
knowledge of regression analysis concepts were prevalent among students. Their
main causes were strongly related to misunderstanding, misconceptions and
confusions. MCA analysis indicated that students can be categorized according to
their answers into four groups: a very weak group, a weak group, an average group
and a good group. We concluded that the difficulty of solving problems in the
context of linear regression among students is the result of a lack of knowledge of
regression concepts coupled with the inability to explain them.

Keywords: conceptual understanding, econometrics, economics, linear regression.

JEL classification: A20, CO1.
DOI: 10.2478/crelss-2022-0011

Received: November 29, 2022
Accepted: December 5, 2022

©2022 Author(s). This is an open access article licensed under the Creative Commons
Attribution-NonCommercial-NoDerivs License (http://creativecommons.org/licenses/by-nc-
nd/3.0/).

Infroduction

Teaching regression analysis is considered as a key introduction to teaching
econometrics because studying modeling in all pedagogical phases requires an
inifial knowledge of statistical tools and mechanisms allowing the investigation of the
relationship between the dependent variable and one or more independent
variables (Angrist, Pischke, 2009). In this context, many empirical economists say that
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students are not well prepared for serious problems they will encounter with real
data (Swann, 2019). According to (Angrist, Pischke, 2017), econometric instruction
remains mostly abstract; focusing on the search for technical concerns associated
with estimation and assumptions rather than concentrating on the meaning of
concepts (Angrist, Pischke, 2017). This has created a strong confusion between
teaching econometrics and teaching regression analysis (Spanos, 1986).

Solving problems related to econometrics requires knowledge of the concepts of
regression analysis coupled with the ability to use and explain the various
assumptions and characteristics associated with estimation and estimators. It could
be difficult initially to know whether students’ errors are the result of a lack of
knowledge of these concepts, or they are simply due to their inability to deal with
and explain methods and steps of estimation. Several studies have shown that the
inability to deal with these methods and steps is prevalent among students'
difficulties in studying regression analysis. The research hypothesis states that the
difficulty of solving problems in the context of linear regression among students is the
result of a lack of knowledge of the concepts of regression in general coupled with
the inability to explain them.

In this paper, we are interested in the evaluation of students' difficulties resulting
from the lack of knowledge of regression analysis concepts, which are mainly
related to model assumptions, model fitting, least square estimation, hypothesis
testing, model selection and multicolinearity, in addition to their inability to explain
them, which may complicate the educational process due to the difference in
concepts in one hand and the multiplicity of ways to representing and explaining
them in the other hand.

The chapters are structured as follows. The second chapter provides a literature
review on the statistical and didactic considerations concerning the conceptual
understanding of linear regression. The third chapter describes materials and
methods as well as the methodology followed to analyse students' difficulties to
answer questions related to regression analysis course. The fourth chapter presents
the study results and discussion, while the fifth chapter concludes the study.

Literature review

Linear regression represents both an estimation technique and a computational
device. Studying it in an economic context is concerned with the formulation and
the use of models (Doran, Doran, 1989), and allows deriving many statistics arising in
the context of econometrics (Davidson, MacKinnon, 1993).

In order to say that there is a conceptual attainment, the student must be able to
define the concept then to position it in a node of the conceptual network in a
coherent way that enables him to solve problems (Giordan, De Vecchi, 1987). To do
this in a correct way, students, based on the information obtained from the various
lessons, must achieve their "conceptual attainment” by linking the various existing
concepts, and consequently they can build a self-knowledge structure that enables
them to communicate knowledge in a correct manner (Taber, 2005).

Researches and experiences in this subject clearly show that learning and
teaching regression analysis are mainly based on understanding the statistical
meaning of different concepts, so that these latter can facilitate the understanding
of econometrics (Gujarathi, 2004). It is known that statisticians use these methods
with ease, unlike non-statisticians who often encounter difficulties in dealing with
them (Madsen, 2016). Many studies have been reported in the literature dealt with
misinterpretations in statistical thinking (Capraro et al., 2005; Pfannkuch, Ben-Zvi,
2011; Wild, Pfannkuch, 1999; Ben-Zvi, Garfield, 2004). Boels et al. (2019) and Cooper,

67



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 8, No. 2,2022, pp. 66-83

Shore (2008) reported the conceptual difficulties that students, teachers and
researchers encounter when interpreting histograms and how to address the
common misinterpretations more generally. Other studies explained the difficulties of
choosing the kind of graph that intermediate grade students face and how they
reason about graphical representations (Agro, 1977; Delmas et al., 2005).

Studies conducted by Birnbaum (1982) and Falk (1986) dealt with misconceptions
of statistical significance when analyzing data. In the same context, Batanero et al.
(1998), Batanero and Serrano(1999) and Bar-Hillel and Wagenaar (1991) highlighted
challenges and difficulties in understanding randomness, its meanings, its perception
and its implications. Misconceptions in statistical inference and hypothesis testing
have also been reported in the literature through multiple studies. Their main subject
concerned the investigation of the most common difficulties among university
students and concentrated on the misconceptions that have not yet received much
attention (Sotos et al., 2007, 2009; Krishnan, Idris, 2014; Reeves, Brewer, 1980). Studies
conducted by Motulsky (2015) and Akobeng (2016) investigated the types of errors
as well as the common misconceptions about data analysis and statistical
interpretations. There are also studies that highlighted the common misconceptions
concerning regression and linearity, with reference to some cautions and
considerations to take into account as well as ways to dealing with them (Williams et
al., 2013; Bossé et al., 2016; Tompkins, 1993; Hancock, 1965). Multicollinearity also took
part among misconceptions faced by students. Authors, in this context, explored the
insufficient and the inappropriate treatment of collinearity, and how collinearity
issues that lead to spurious and unstable results can be avoided (Lindner et al., 2020).

Materials and methods

The research consists of an exploratory study, through which we sought to know the
students' ability to retrieve the concepts of regression analysis course starting from
the research hypothesis. The questions aim to assess the students' ability to define the
concepts of simple linear regression and multiple linear regression as well as their
ability to explain them clearly.

Data collection was done from April 1st 2022 to April 30th 2022 based on a written
questionnaire including questions revolving around concepts and topics taught
during the third year undergraduate degree which are namely related to simple
linear regression (SLR), multiple linear regression (MLR), estimators, hypotheses testing
and mulficolinearity. The questionnaire was assessed by three professors specialized
in statistics and econometrics in order to make sure that the asked questions are
clear and not ambiguous to students. It should be noted that Arabic is the teaching
language at the institute of economics and it was this language that was used for
data collection (questionnaire). Answers to the questionnaire were then franslated
info English.

The study sample consists of 180 students (59% females and 41% males) enrolled in
the Master’'s cycle at the institute of economics at the university center of Tipaza
(Algeria), who have taken the same econometrics course in their third year
undergraduate degree. The author has explained to students the answers’
conditions (student anonymity, answers are not subject to marks, individual answers),
as well as the maximum time of answering that was fixed at 45 minutes. In order to
analyze students’ answers; a typical correction (typical answers) was prepared
relying on professors' answers to this questionnaire. In fact, for each question, the
procedure consists of recording students’ key answers so that we can classify them
under the same category (Robert, Bouillaguet, 2002). Each answer category was
then compared with its corresponding typical answer to see how near or far it is from
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the right answer. In this context, we distinguished between five categories of
answers: successful answers (SA) that are very close to the typical answer,
approximate answers (AA) that are considered as right answers but lack some
important detail, other answers (OA) that seem to be successful but don't really
respond to the asked question and wrong answers (WA) that are completely far
from the typical answer. If the student doesn’t provide any answer, he will be
oriented to the category of non-answers (NA).

In order to see whether the various difficulties are originated from the same
students or they are dispersed between students, we analyzed the association
between answers based on Multiple Correspondence Analysis (MCA). This method is
a data analysis technique that allows the exploration of large set of nominal data by
representing them as points in a low dimensional Euclidean space. In our case, MCA
allows identifying groups of students with similar profiles in terms of the studied
variables (answer categories). Measuring the association between categories of
answers is done through the analysis of proximities. To do this, we relied on “test
values” in order to measure proximities between the different answer categories.
These latter are calculated based on Chi-square distance in MCA. The interpretation
of this measure says that when test values corresponding to different variables
(answer categories) are very close, this indicates a strong resemblance between the
corresponding individuals (students) (Escofier, Pages, 1998). Graphically, a short
distance between two variables is interpreted as a resemblance between the
corresponding individuals in terms of the studied variables (Lebart et al., 1995).

Results and Discussion

Didactical results
Results corresponding to students’ answers according to each topic are presented in
tables 1 to 12.

Q1. The scatter plot is a useful tool before any statistical analysis. Explain!

The typical answer to this question is: “The scatter plot is used to investigate the
possible relationship between the independent variable and the response variable.
i.e.. if there is a linear relationship or a non-linear relationship between the
independent variable and the response variable”. The classification of students’
answers to question Q1 is presented in table 1.

Table 1 Students’ key answers records related to Q1

Answer category Number %
AAT The scatter plot is used to check for a possible relationship 70 38.89
between the independent variable and the response variable. )
The scatter plot is used fo investigate the possible linear
SAIT relationship between the independent variable and the response 47 26.11
variable.
OAI1_1 | The scatter plot gives an idea about how variables are correlated 36 20
OAI1_2 | The scatter plot gives an idea about how variables are associated 20 11.11
NAI Non-answer 7 3.89

Source: author calculations based on students answers to the questionnaire.

Direct observation of answers shows that most of students (38.89%) could explain
the usefulness of using the scatter plot as "a tool that allows checking the possible
relationship between the independent variable and the response variable" (AAT),
while 26.11% of students improved the answer by adding "linear relationship" to the
previous definition (SA1), since it consists of the course of regression analysis that
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deals only with linear regression. The other answers show that some students (20%)
referred to scatter plot as a tool allowing having an idea about how variables are
correlated (OA1_1), while some others (11.11%) evoked the notion of "association"
(OA1_2). These are considered as less correct answers because notions of
"correlation" and "association" are used in the context of measures (coefficient of
correlation of Pearson for example), while the scatter plot is a primary graphical tool
that gives an idea about the general tendency of the studied phenomenon. The
proportion of non-answers to question Q1 is equal to 3.89% (NAT).

Q2. In the simple linear model y; = B, + B1x; + &;, the error ; is random. Explain!

The typical answer is: “This is the first assumption of the simple linear model: y; =
Bo + B1x; + €;. Given that the left hand side of this equation y;is always random
because we cannot control the dependent variable, the independent variable x;in
not always random (sometimes it is a controlled variable). As a result, the quantity
B1x; is not always random. This means that ¢; is the quantity of the right hand side of
the equation that is always random (a random quantity = a random quantity)”. The
classification of students’ answers to question Q2 is presented in table 2.

Table 2 Students' key answers records related to Q2

Answer category Number %

g is a random variable because its values vary according to 87 48.33

AA2 variations of Y,

This is one of the assumptions of the linear regression. ¢; is @
SA2 raondom variable because is the error associated to the 58 32.22
dependent variable Y;.

WAD | & is not random because it represents the complement of the 07 15
information brought by the independent random variable x;

NA2 Non-answer 8 4.44

Source: author calculations based on students answers to the questionnaire.

From table 2, we notice that about one half of students (48.33%) refer the
randomness of the error g;to the randomness of the dependent variable Y;(AA2). This
is an incomplete answer especially that the students didn't mention the mechanisms
of this fact as it is shown in the typical answer related to Q2. About one third of
students (32.22%) improved the answer by showing that the question Q2 concerns
one of the assumptions of simple linear regression (SA2). Concerning wrong answers,
15% of students said that the error g; is not random (WA2) and think that the fact of
being the complement of the information brought by the independent variable x;
makes form the error ¢ dependent to the independent variable x; in terms of
randomness. In this context, these students think that the independent variable is
always random; but the reality says that this latter might be sometimes random and
sometimes not random (a conftrolled variable). The proportion of non-answers to
question Q2 is equal 1o 4.44% (NA2).

Q3. In the simple linear modely; = B + B1x; + &, Cov(g;, &) =0 for every i+ j.
Explain!

The typical answer is: “This is the second assumption of the simple linear model. ¢;
is the error associated with y; and g; is the error associated with y;. Since the response
y; is independent (uncorrelated) from the response y; for every i=#j, the
corresponding errors g and g are uncorrelated as well”. The classification  of
students’ answers to question Q3 is presented in table 3.
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Table 3 Students’ key answers records related to Q3

Answer category Number %

This is one of the assumptions of the simple linear model that says 79 40

AA3_ that errors of the theoretical model are uncorrelated.

Errors are uncorrelated, because the different observations y;'s

AN32 are independent.

55 30.56

This is an assumption of the simple linear model. For a
representative sample of data, the errors must be uncorrelated
SA3 because error correlation leads to the correlation of the 38 21.11
corresponding observations y;'s. As a result, we will have an

information redundancy and a less representative sample.

NA3 Non-answer 15 8.33

Source: author calculations based on students answers to the questionnaire.

From table 3, we distinguish between two kinds of approximate answers. The first
kind of answers (40% of students) explain error uncorrelation just as an assumption of
the simple linear model (AA3_1), while the second kind of answers (30.56% of
students) are better since they focus on the uncorrelation of observations that leads
to the uncorrelation of the corresponding errors (AA3_2). Concerning successful
answers, 21.11% of students gave a more innovative explanation to the reason
behind error uncorrelation. In fact, in addition to the information brought by the
typical answer, students relate the assumption of error uncorrelation to good
sampling (SA3) which is really true. The proportion of non-answers to question Q3 is
equal to 8.33% (NA3), which is quite considerable proportion.

Q4. In the simple linear model: y; = B, + B1x; + ¢;, is it possible to calculate the
expected value of an observation y;. Explain!

The typical answer is: “It is possible to calculate E(y;) because of sampling
fluctuations, which makes fromy; itself a random variable. As a result, we can
calculate its expected value E(y;)". The classification of students’ answers to
question Q4 is presented in table 4.

Table 4 Students' key answers records related to Q4

Answer category Number %

OA4 | Yes, mathematically we can calculate E(y;). 69 38.33

Yes, the observation y; fluctuates from a sample to a sample.
AA4 . . . 50 27.78
These fluctuations are summarized by their mean E(y;).

Yes, the randomness characterizing y; causes value fluctuations
SA4 from a sample to another. This means that y; is itself a variable 38 21.11
and its fluctuations can then be summarized by their mean E(y;).

It is not possible, because y; represents just one value (value of

WA4 the response variable corresponding to the ith observation).

NA4 Non-answer 5 2.78

Source: author calculations based on students answers to the questionnaire.

From table 4, we nofice that 38.33% of students explain the possibility of
calculating the expected value of the observationy; to mathematical feasibility
(OA4). This perception is not really true because being able to apply the
mathematical tool on observations must be coupled with the possibility to interpret
the resulting outcome statistically (statistical signification). On the other hand, 10% of
students were completely wrong because they think that it is not possible to
calculate the expected value of y; and perceive it like just one value (WAA4).
Concerning approximate answers, 27.78% approach the right answer by evoking the
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notion of sampling fluctuation, but they didn't mention notions of ‘variable” and
“randomness” that are the basis of the calculation of the expected value (AA4).
Only 21.11% of students who really satisfy the conditions of the typical answer related
to the question Q4 (sampling fluctuations, randomness and variability). This is
considered as a category of successful answers (SA4). The proportion of non-answers
to question Q4 is equal to 2.78% (NA4).

Q5. Explain the meaning of fitting a simple linear regression model.

The typical answer is: “fitting a simple linear regression model consists of estimating
regression parameters of the theoretical model in such a way that minimizes the sum
of squares of residuals”. The classification of students’ answers to question Q5 is
presented in table 5.

Table 5 Students’ key answers records related to Q5

Answer category Number %
OA5. 1 Fitting a smplg linear regression model consists of estimating the 50 27,78
slope and the intercept of the model.
OA5. 2 It consists of finding the line that best represents the scatter plot 41 9978
of data.
Fitting a simple linear regression model consists of estimating
AAS . - . L 40 22.22
regression coefficients in such a way that minimizes the error.
Fitting a simple linear regression model consists of estimating
SAS regression coefficients in such a way that minimizes the sum of 36 20
squares of residuals.
NAS Non-answer 13 7.22

Source: author calculations based on students answers to the questionnaire.

From table 5, we noftice that the maijority of students tend to limit the definition of
“fitting a model” to “parameter estimation” (27.78%) in one side (OAS5_1) or to finding
“the best line of the scatter plot” (22.78%) in the other side (OAS5_2), without showing
the mechanism of doing that (minimization of the residual sum of squares). We can
see that 22.22% of students provided a good answer by evoking the concept of
“minimization”, but there is still confusion between “the error” and “the residual”
(AAS). About one fifth of students (20%) improved the answer by evoking all the
necessary keywords associated to the typical answer of the question Q5 (estimation,
minimization, sum of squares of residuals). This latter is considered as the category of
successful answers (SA5). The proportion of non-answers to question Q5 is equal to
7.22% (NAS) which is also a considerable proportion.

Qé. Least square estimators B, B, are unbiased estimators. Explain!

The typical answer is: “Least square estimators B,, B, are unbiased estimators
means that the expected values corresponding to these estimators are equal to the
real values of the parameters B, and p; respectively”. The classification of students’
answers to question Q6 is presented in table 6.

Table 6 Students’ key answers records related to Q6

Answer category Number %

Unbiased estimators mean that the estimators converge to the 60 33.33

WAG_1
real parameters.

WA6_2 | Unbiased estimators are estimators without error. 55 30.55

AAS Because the estimates of the unknown parameters are, on 50 8.89
average, around the real parameters.

NAb Non-answer 13 7.22

Source: author calculations based on students answers to the questionnaire.
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Direct observation of table é shows that a large proportion of students (33.33%)
perceives “unbiased estimator” as a “convergent estimator” (WAé6_1), while other
proportion (30.55%) confuses between “bias” and “error” (WA6_2). In this context, we
recall that “convergence” means that the chances of observing a difference
between the value of the estimator and that of the true parameter are as lower as
the number of observations is large. Concerning the “error”, it is an unknown quantity
associated with the real model, while bias is associated with the estimated model.
Concerning approximate answers, 28.89% of students approach the typical answer
related to Q6 (AA6). To improve the answer, students should focus on the concept of
“expected value” and how to use it in order to define the concept of “unbiased
estimator”. The proportion of non-answers to question Q6 is equal to 7.22% (NA6)
which is a high proportion.

Q7. Least square (LS) estimators B,, B, are called linear estimators of g, and g,
respectively. Explain!

The typical answer is: “LS estimators B,, B, are called linear estimators because
they are linear combinations of the response variables (y;'s)".

n
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where: ¢; = ST (T and w;=y; =¥y, Bo=y—piX = T—ﬁlx. ince B; Is a linear
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=== —p,x is also a linear combination of ys. The
classification of students’ answers to question Q7 is presented in table 7.

combination of y/s, B,

Table 7 Students' key answers records related to Q7

Answer category Number %
LS estimators B,, B, are linear because they are the estimators of
WA7 . . 45 25
the linear parameters B, and B, respectively.
OA7 LS estimators B,, B, are linear because they are the intercept and 4] 0078
the slope of the estimated linear line: y; = B, + B1x; . )
If we use the mathematical tool, we can prove that LS estimators
AA7 . T ) . 40 22.22
are linear combinations of the independent variable values.
— X =00 ) o~
ﬁl - Z?zl(xi _ x—)z and ﬁO - y - iglx
SA7 If we look to LS estimates, we can see that B; is linear 36 20
combination of x; and y;. Since B, is directly connected to By, it is
linear as well
NA7 Non-answer 18 10

Source: author calculations based on students answers to the questionnaire.

From table 7, we can detect a lot of misconceptions related to the concept of
“linearity”. In fact, 25% of students refer the linearity of LS estimators to the fact that
the real parameters are linear (WA7). This is not true because the real model is
unknown and we cannot attribute certain characteristics to it. All features and
properties are attributed to the estimated model and the estimators. We also notice
that 22.78% of students refer the linearity of LS estimators to the linearity of the
estimated linear model, without giving a detailed explanation about that (OA7).
Concerning approximate answers, 22.22% of students said that it is possible to prove
the linearity of LS estimators based on the mathematical tool, but they didn't
mention the details of calculations (AA7). In the other side, 20% of students improved
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the answer by showing that the linearity of the LS estimators is explained by the
possibility of representing them as linear combination of the response variable y;
(SA7). The proportion of non-answers to question Q7 is equal to 10% (NA7) and it is
the highest among all other answers.
Hy:B1 =0
Hi:B,#0
The typical answer is: “This is called the test of slope coefficient. It aims to show if
there is a significant linear relationship between the independent variable and the
dependent variable”. The classification of students’ answers to question Q8 is
presented in table 8.

Q8. What are the name and the objective of following hypothesis test? {

Table 8 Students' key answers records related to Q8

Answer category Number %

This is “the test of effect”. It aims to study the effect of the
OAB_ independent variable on the dependent variable. 99 30.55

This is “the test of variation”. It aims to study the variation of the
OA8_2 | dependent variable with respect to variations in  the 50 27.77
independent variable.

The objective of the test is to test the linear relationship between

AA8 . . . 59 32.78
the independent variable and the response variable.

NAS8 Non-answer 16 8.89

Source: author calculations based on students answers to the questionnaire.

From table 8, we notice a lot of difficulties and misconceptions in both the
definition and the interpretation of the hypothesis test evoked in question Q8. In fact,
although the above mentioned test allows showing the effect of the independent
variable on the response variable, it is not called “the test of effect” as answered by
30.55% of students (OA8_1) or “the test of variation” as answered by 27.77% of
students (OA8_2). About one third of students (32.78%) who could really explain the
objective of the test “testing the linear relationship™ (AA8), but their answers lack the
name of the test (test of slope coefficient). The proportion of non-answers to
question Q8 is equal to 8.89% (NA8) which is also a considerable proportion.

Q9. In multiple regression model with k regressors, adding an irrelevant regressor
variable to the model has an impact on the residual sum of squares (RSS). Explain!

The typical answer is: “The RSS decreases as we add a new regressor variable
(either relevant or not). However, if the new added variable is very relevant for the
model, the RSS decreases more, but if it is not so much relevant for the model, then
RSS decreases less”. The classification of students’ answers to question Q9 is
presented in table 9.

Table 9 Students' key answers records related to Q9

Answer category Number %
AAQ Thg RSS decreases as we add a new irrelevant regressor 99 5111
variable.
OA9 1 The RSS decreases if a relevant regressor variable is added to 35 19 44

the model. Otherwise, the RSS stays stable.
The RSS decreases if a relevant regressor variable is added to

OA9_2 | the model and increases if an irelevant regressor variable is 32 17.77
added to the model.

WA9 Adding an irelevant regressor variable to the model doesn’t 14 778
have any impact on the RSS.

NA? Non-answer 7 3.89

Source: author calculations based on students answers to the questionnaire.
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According to table 9, we notice that more than one half of students (51.11%)
were very close to the typical answer related to the question Q9 (AA?), but without
giving more details about the different situations regarding the new added regressor
variable (relevant or not relevant). Some other students (19.44%) were right in one
part of the answer (when saying that “the RSS decreases if a relevant regressor
variable is added to the model”) and wrong in the other part (when saying that “the
RSS stays stable” when we and an irrelevant variable) (OA%_1). We can also notice
that 17.77% of students think that the RSS increases if an irrelevant regressor variable
is added to the model. These perceptions are probably caused by
misunderstandings of proofs related to hypotheses testing as well as tests related to
variable significance in multiple regression modeling. A few proportion of students
(7.78%) think that adding an irrelevant regressor variable to the model doesn’'t have
any impact on the RSS (WA9). This is completely a wrong answer and it seems that
these students suffer from a major misunderstanding. The proportion of non-answers
to question Q9 is equal to 3.89% (NA9).

Q10. To select the best multiple linear regression model, we must check some
important criteria. Explain!

The typical answer is: “The model is evaluated according to four criteria: the
coefficient of multiple determination (R?), the adjusted R?, the mean square of
residuals (MSR) and Mallow’s statistics”. The classification of students’ answers to
question Q10 is presented in table 10.

Table 10 Students’ key answers records related to Q10

Answer category Number %
AATO We can check ’rzhe model based on the coefficient of multiple 6 36.67
determination (R?).
SAT0 The model is evaluated based on the coefficient of multiple 54 3111
determination (R?) and the adjusted R2. )
WAT0 The mpdel is evaluated based on forward selection or backward 51 28.33
selection methods.
NA1O | Non-answer 7 3.89

Source: author calculations based on students answers to the questionnaire.

From table 10, 36.67% of students tend to limit model checking to the coefficient
of multiple determination (R?) (AA10). Some other students (31.11%) improved this
answer by adding the adjusted R? instead of R? only (SA10). Concerning
unsuccessful answers, 28.33% of students demonstrated a strong confusion between
criteria evoked in the typical answer related to the question Q10 that are part of the
“all possible approach method” and the approach called “the sequential selection”
that includes forward selection, backward selection and stepwise selection methods
(WAT10). This confusion is explained by a deficit of understanding of the course
“selection of the best regression model”. The proportion of non-answers to question
Q10 is equal to 3.89% (NA10).

Q11. What does the coefficient of multiple determination (R?) measure?

The typical answer is: “the coefficient of multiple determination (R?) measures the
proportion of variability in the response variable which is explained by the regressor
variables”. The classification of students’ answers to question Q11 is presented in
table 11.
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Table 11 Students’ key answers records related to Q11

Answer category Number %
The coefficient of multiple determination (R?) measures the
SATI degree of variation of the response variable with respect to 94 52.22
independent variables.
WATT 1 It measures the degree of representation of reality that is 50 0778

done by the regressor variables.

WATT 2 It measures how much regressor variables could represent 07 15
the studied phenomenon.

NATI Non-answer 9 5

Source: author calculations based on students answers to the questionnaire.

From table 11, we notice that more than one half of students (52.22%) succeeded
to a large extent in giving a definition to the coefficient of multiple determination by
evoking the notion of “variability” (SAT1). However, a lot of misconceptions are
recorded in this context. In fact, some students (27.78%) perceive the coefficient of
multiple determination as a measure allowing the representation of a particular
“reality” (WATI1_1), while some others (15%) perceive it as a measure allowing the
representation of a particular “phenomenon” (WA11_2). These confusions are
explained by misunderstandings of the course “measurement of goodness of fit". The
proportion of non-answers to question Q11 is equal to 5% (NA11).

Q12. Explain the concept of multicolinearity?

The typical answer is: “In multiple regressions, multicolinearity is a problem that
occurs when two or more regressor variables are strongly correlated or linearly
dependent”. The classification of students’ answers to question Q12 is presented in
table 12.

Table 12 Students’ key answers records related to Q12

Answer category Number %
OAI2. 1 Multicolinearity is a phenomenon that occurs when two or 51 08.33
more regressor variables are strongly correlated.

OAI12 2 Multicolinearity h‘oppens when there is a correlation between 36 20
two regressor variables.
WAI12_1 | Multicolinearity occurs when model errors are dependent 27 15
Multicolinearity is a phenomenon that occurs when the
WAI12_2 | independent variable and the dependent variable are 16 9
strongly correlated.
SAT2 Multicolinearity is a problem that happens when there is a 34 18.89

dependence between two or more regressor variables.
NAT2 Non-answer 16 8.89
Source: author calculations based on students answers to the questionnaire.

From fable 12, we nofice some misconcepftions related to the concept of
“multicolinearity”. In fact, 28.33% of students perceive it as a “phenomenon”
(OA12_1), some others (20%) perceive it as a “correlation” between regressor
variable (OA12_2). Concerning answers that are completely wrong, 15% of students
see that multicolinearity occurs when “model errors” are dependent (WA12_1), while
some others (9%) see it as a “strong correlation” between the “independent
variable” and the "dependent variable” (WA12_2). These are the result of a
misunderstanding related to the course of multicolinearity. We notice that only a few
proportion of students (18.89%) that really succeeded to provide a write definition to
mulficolinearity without any confusion. The proportion of non-answers to question
Q12 is equal to 8.89% which is also a high proportion.
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Statistical results
In table 13, we present a summary of statistics related to different answer categories.

Table 13 Summary statistics (values in %)

Answer Average
category Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 | Q11 | Q12 percentage
SA 26.11 [ 3222 | 21.11 | 21.11 [ 20.00 | 0.00 |20.00 | 0.00 | 0.00 |31.11 |52.22 | 18.89 20.23
AA 38.89 | 48.33 | 70.56 | 27.78 | 22.22 | 28.89 | 22.22 | 32.78 | 51.11 | 36.67 | 0.00 | 0.00 31.62
OA 31.11 | 0.00 | 0.00 |38.33 | 50.56 | 0.00 |22.78 | 58.33 | 37.22 | 0.00 | 0.00 | 48.33 23.89
WA 0.00 | 15.00 | 0.00 | 10.00 | 0.00 |63.89 | 25.00 | 0.00 | 7.78 | 28.33 | 42.78 | 23.89 18.06
NA 389 | 444 | 833 | 2.78 | 722 | 7.22 |10.00 | 8.89 | 3.89 | 3.89 | 5.00 | 8.89 6.20

Source: author calculations based on students answers to the questionnaire.

As we can see from table 13, the average percentage of approximate answers
(AA) is the highest among all answer categories (31.62%) followed by other answer
(OA) category with an average percentage of 23.89%. The percentage of successful
answers (SA) represents only one fifth of the total answers, which is comparable to
the percentage of wrong answers (WA) that is around 18.06%. The average
percentage of non-answers to the questionnaire is equal to 6.20%. This relatively high
percentage of non-answers is much affected by the considerable percentage of
non-answers recorded in questions Q3, Q5, Q6, Q7, Q8 and Q12. Results of table 13
are visualized in figurel.

35% 31,62%
30%
25% 23,89%

(]

20,23%
20% 1 18,06%
15% -
10% - 20%
> B
0% i T T T T
SA AA OA WA NA

Figure 1 Average proportions corresponding to answer categories
Source: Done by the author based on average proportions presented in table 13.

The output of Multiple Correspondence Analysis (MCA) indicate that the two first
factorial axes (F1, F2) contains 80.79% of the ftotal variability of the studied
phenomenon. Because of the considerable variation explained by the two first
factorial axes, we could neglect the information brought by the rest of the axes. The
“test values” of the different answer categories corresponding to factorial axes (F1,
F2) are presented in table 14 (results include only values that are significant at 5%
level).

The analysis of first factorial axis (F1) indicates that students are categorized
according to their answer categories into two different groups; a good group and a
weak group. The first group of answers (colored in yellow) includes successful answer
(SA) categories and approximate answer (AA) categories where the second group
(colored in green) includes wrong answer (WA) categories and other answer (OA)
categories (except for questions Q2 and Q3). This means that students, in the first
group of answers (the good group), tend to answer correctly questions related to
linear regression analysis and, at worst, they tend to approach the right answers
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(approximate answers). For the second group (the weak group), students tend to
wrongly answer the questions and, at best, they tend to give other responses that
don’t really answer the asked questions related to linear regression.

Table 13 Test value corresponding to factorial axes F1 and F2

Fl F2
Answer category Test value Answer category Test value
QI10-SA 11.1896 Q6-NA 10.4549
Q8-AA 11.0517 QT1-NA 9.4667
Q11-SA 10.9823 QIT0-NA 9.1372
Q9-AA 10.9100 Q5-NA 8.8795
Q6-AA 10.8635 Q7-NA 8.5064
Q2-SA 9.9818 QI12-NA 8.3012
Q3-SA 9.6752 Q3-NA 6.9755
Q7-SA 9.4385 Q8-NA 6.4975
Q4-SA 9.2366 Q9-NA 6.2530
Q12-SA 9.1343 Q4-NA 5.3447
Q5-AA 7.3783 QIT-NA 3.9228
QI1-SA 6.9947 QI1-SA 3.9013
Q5-SA 6.1643 Q4-SA 3.7848
QI-AA 3.9420 Q4-WA 3.6870
Q4-AA 3.1816 QI12-SA 3.5459
Q7-AA 2.5371 Q2-WA 2.05%90
Q3-AA -6.8307 Q8-OA -2.2787
Q2-AA -7.3863 Q5-AA -2.5907
Q4-OA -7.9579 Q7-AA -2.9640
QI12-WA -8.5216 Q9-AA -3.1264
Q7-WA -9.0223 QI1-SA -4.5382
Q9-OA -9.3348 Q3-AA -5.7256
QIT0-WA -9.3888 Q7-OA -5.7611
QI1-OA -9.7335 QI10-AA -6.0076
Q6-WA -9.8130 QI-AA -6.2564
Q11-WA -10.9880 Q4-AA -6.5199
Q8-OA -11.4858 Q6-WA -6.5241
Q5-OA -11.5485 QI12-0A -8.3973

Source: author calculations bases on ACM analysis.

The analysis of the second factorial axis (F2) indicates two other groups of students
according to answer categories; an average group and a very weak group. The first
group of answers (colored in brown) includes mostly approximate answer (AA)
categories and other answer (OA) categories where the second group (colored in
blue) includes mostly non answer (NA) categories and wrong answer (WA)
categories (except for questions Q1, Q4 and Q12). This means that students of the
first group (the average group) tend, in general, to approximately answer questions
related to linear regression analysis. For the second group, students tend to not
responding with any answer. This is considered as a very weak group of students. The
resulting four groups of students according to their answer categories (SA, AA, OA,
WR and NA) are represented graphically in figure 2.
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(Axes F1 & F2: 80,79 %)
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Figure 2 Graph of variables-observations
Source: author calculations bases on ACM analysis.

From figure 2, we clearly notfice that the good group of students corresponding to
SA and AA answer categories is concentrated in the right hand side of the axis F1,
where the weak group of students corresponding to WA and OA categories is mostly
concentrated in the left hand side of the axis F1. Concerning the average group of
students corresponding to OA and AA categories tend to be concentrated in the
lower side of axis F2, where the very weak group of students corresponding mostly to
NA categories is concentrated in the upper side of axis F2.

Conclusion

After the presentation of the findings, we can confirm the research hypothesis stating
that the difficulty of solving problems in the context of linear regression among
students is the result of a lack of knowledge of regression concepts in general
coupled with the inability to explain them. According to the difficulty of questions
answering, we conclude that the studied students can be classified into four
different groups; a good group which tends to answer successfully and doesn’t have
any difficulty, an average group which tends to answer approximately by facing
some difficulties, a weak group which tends to answer wrongly and suffer from a lot
of difficulties and a very weak group whose students tend to not answer.

The difficulties resulting from the lack of knowledge of regression analysis concepts
were prevalent among students in the different axes of the questionnaire (graphical
representation, model assumptions, model fitting, least square estimation, hypothesis
testing, model selection and multicolinearity). These difficulties were strongly caused
by confusions, misconceptions and misunderstandings, which engendered high
proportions of wrong answers (WA), other answers (OA) and non-answers (NA) when
answering the questionnaire. The results corresponding to the various axes of the
questionnaire are not the first of their kind, as many researches confirm the lack of
knowledge that students suffer with regard to the definition of concepts of linear
regression analysis as well as the inability to explain them correctly.
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The difficulty to give a correct interpretation to the scatter plot is classified among
graphical issues. Research indicates that these latter are often misinterpreted by
students, teachers and researchers in different fields. In this context, Boels et al.
(2019) revealed that the common conceptual difficulties related to constructing and
interpreting graphs are dependent to many concepts of statistics such as data and
distribution. In addition to that, certain skills and facts must be recognized by
students in order to better choose the kind of graph to make (Agro, 1977). Also,
when discussing misconceptions that students encounter in analyzing center and
variability measures for graphically represented data, Cooper and Shore (2008)
concluded that students' misconceptions mostly stem from the difficulty to maintain
the acquired understanding as long as possible of the concepts being analyzed.

The misconceptions recorded when answering questions related to model
assumptions and hypothesis testing strongly stem from a consistent misunderstanding
of statistical inference. A solid understanding of this latter is of crucial importance for
fitting an econometric model and interpreting its results (Sotos et al., 2007). Also,
when compared with earlier studies (Vallecillos, 2000; Rossman et al., 2004), our
results confirm that there is still a considerable number of economics students holding
misconceptions about the concepts of bias, error, estimation and multicolinearity. In
order to address them, Rossman et al. (2004), suggests initiatives of struggling and
wrestling with wrong ideas as well as encouraging students to confront their
misconceptions.

Analyzing the problem of non-answers (NA) in the results of a query has proven to
be of immense importance (Lee et al., 2018). In fact, providing people querying the
collected data with explanations for the non-answers is of great usefulness (Huang et
al., 2008). However, giving general explanations to non-answers is not an easy task
since these latter can be very large and, thus, may not be very helpful to the desired
analysis (Glavic et al., 2015). In our case, the proportion of non-answers (total
average of 6,2%) is probably explained by two factors: the first one is that the
concerned students have not acquired the knowledge related to regression analysis
course because of a severe misunderstanding. The second one is that the
concerned students did not attend the courses because of the non-obligation to
aftend classes in the Algerian university system, which led to a lot of absenteeism
and a lack of interest among students.

At the end, we conclude that the passage from teaching regression analysis to
teaching econometrics represents a big challenge. Improving the level of
understanding and eliminating confusions and misconceptions related to
econometrics must start first by eliminating confusions and misconceptions related to
regression analysis course. To do this, we first suggest enhancing statistical thinking
regarding the use of techniques as well as theory understanding in addition to
teaching formulas and proving them. Also, it is important to learn how to understand
students’ thinking in order to address their confusions. Second, we recommend the
development of understanding of concepts related to statistical inference and the
necessary prerequisites, and the alignment of regression analysis courses with
teaching approaches that are based on interpretations of concepts more than
calculations. Last but not the least, adopting strategies based on confronting
students with their misconceptions and educating them that holding correct ideas
does not necessarily lead to right answers if they are not used in the appropriate
contexts (the case of other answers (OA)). Regarding the problem of absenteeism,
we suggest developing mechanisms that oblige students to attend lectures in order
to ensure the minimum level of cognitive attainment.
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Due to time limitations, the questions of the survey were mostly based on the
course of simple linear regression. To further investigate students' conceptual
difficulties, future research should give priority to questions related to multiple linear
regression. The study could also be extended to other courses related to nonlinear
regression.
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