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Focus and Scope of the ISCCRO Conference

The ISCCRO - International Statistical Conference in Croatia is a scientific event in the area of statistics organized for the first
time by the Croatian Statistical Association (CSA) in 2016 (ISCCRQO'16) in Zagreb, Croatia. It become a biannual event important
not only for Croatia, but also internationally, attracting scientists and professionals in statistics and related fields from many
countries. Invited people gather both data producers and data users, scientists and professionals, educators and students. One
should attend this international conference because of the range of theoretical and practical statistical topics, discussed by wider
audience, which makes this conference unique in Croatia. Therefore, the conference ISCCRO has been the best place for sharing
and exchanging information and building networks, for both domestic and international statisticians, where each learns from the
other.

The Second International Statistical Conference in Croatia - ISCCRO’18, with the topic: “New Advances in Statistical
Methods Applications for a Better World“, was held from the 10th to the 11th May 2018 in Opatija, Croatia. The conference,
covering statistical and related cross and multi-disciplinary fields, topics and areas, provides a platform for international networking
and exchange of ideas on various aspects of theory and applications of statistics and related professional and scientific areas.

At the ISCCRO'18 in Opatija 188 authors, coming from 19 countries and Croatia, gave 100 submissions for presentation, half of
them as Abstract Only and half of them as Full Papers, splitin a variety of sessions in two parallel lines during two conference days
of presentations, four of them being Invited Lectures. Croatian Statistical Association co-organized five Special Sessions, as follows:
Spreading out Official Statistics in the Digital World, organized by Maja Peke¢ from Croatian Bureau of Statistics; Econometric
Modelling for Fiscal Policy Making in European Union Countries, chaired by Assistant Professor Irena Pali¢, PhD, University of
Zagreb, Faculty of Economics and Business, Zagreb, Croatia; Economic and Social Effects of Demographic Trends, chaired
by Professor Ana Stambuk, PhD, University of Rijeka, Faculty of Economics, Rijeka, Croatia; Modern Techniques for Handling
Large Spatial Data, organized by Professor Taps Maiti, PhD, Michigan State University, East Lansing, Michigan, USA & Croatian
Statistical Association; and Quantitative Analysis for Faster Development of the South East European Countries, organized by
Associate Professor Blagica Novkovska, PhD, from University of Tourism and Management in Skopje, Republic of Macedonia.
Croatian Statistical Association organized the Special Session Young Statisticians in Action, too.

The conference hosted the authors from Austria, Belgium, Bosnia and Herzegovina, Croatia, France, Germany, Hungary, Italy,
Luxembourg, Netherlands, Republic of Macedonia, Russian Federation, Poland, Serbia, Slovakia, Slovenia, South Africa, Sweden,
Ukraine, United Kingdom and USA.

The Book of Abstracts of the ISCCRO - International Statistical Conference in Croatia (Online ISSN 2584-3850; Print ISSN
1849-9864), contains four Plenary Speech abstracts and 96 contributed abstracts of the talks presented at the ISCCRO’18
Conference. Besides that, the Proceedings of the ISCCRO - International Statistical Conference in Croatia, published after
The Second ISCCRO'18, held in Opatija, Croatia, 10-11 May 2018, Volume 2, No. 1, 2018, Electronical ISSN: 1849-9872, includes
24 selected double-blind peer reviewed conference papers.

The International Scientific Program Committee, which is the Editorial Board of the ISCCRO'18, includes 118 scientists and
professionals, from all over the World, 60% of them being from outside of Croatia. The ISCCRO'18 International Organizing
Committee is comprised of the statisticians from four countries: Croatia, Serbia, Republic of Macedonia and Slovenia, which is the
proof of the international importance of the ISCCRO conference.

International Scientific Program Committee and Editorial Board Members:

Mirta Bensi¢, J. J. Strossmayer Univ. of Osijek, Dept. of Mathematics, Unit for Probability and Mathematical Statistics, Osijek,
Croatia — Chair

Maja Biljan August, Univ. of Rijeka, Faculty of Economics, Dept. of Statistics, Rijeka, Croatia — Chair

Lea Bregar, Univ. of Ljubljana, Faculty of Economics, Ljubljana, Slovenia — Chair

Ksenija Dumici¢, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia — Chair

NataSa Erjavec, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia — Chair

Anamarija Jazbec, Univ. of Zagreb, Faculty of Forestry, Dept. for Forest Inventory and Management, Zagreb, Croatia — Chair
Zagorka Lozanov-Crvenkovi¢, Univ. of Novi Sad, Faculty of Science, Dept. of Mathematics and Informatics, Novi Sad, Serbia — Chair
Blagica Novkovska, Univ. of Tourism and Management in Skopje, Faculty of Economics, Skopje, R. of Macedonia — Chair
SnjeZana Pivac, Univ. of Split, Faculty of Economics, Dept. for Quantitative Methods, Split, Croatia — Chair

Josip Arneri¢, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Petar Atanasov, Ss. Cyril and Methodius Univ., Faculty of Sociology, Skopje, R. of Macedonia

Dragan Bagi¢, Univ. of Zagreb, Faculty of Humanities and Social Sciences, Dept. of Sociology, Zagreb, Croatia

Vlasta Bahovec, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Tea Baldigara, Univ. of Rijeka, Faculty of Tourism and Hospitality Management, Dept. of Quantitative Economics, Opatija, Croatia



Bojan Basrak, Univ. of Zagreb, Faculty of Science, Dept. of Mathematics, Zagreb, Croatia

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

Emira Beic, Croatian Bureau of Statistics, Zagreb, Croatia

Predrag Bejakovi¢, Institute of Public Finance, Zagreb, Croatia

Lynne Billard, Univ. of Georgia, Dept. of Statistics, Athens, Georgia, USA

Penelope Bidgood, Fac. of Science, Engineering and Computing, Kingston Univ. London, London, UK

Andrej Blejec, Univ. of Ljubljana, Biotechnical Faculty & National Institute of Biology, Ljubljana, Slovenia

Srdan Bogosavljevi¢, Univ. of Belgrade, Faculty of Economics, Belgrade, Serbia

Vesna Bucevska, Ss. Cyril and Methodius Univ. Faculty of Economics, Dept. of Mathematics and Statistics, Skopje, R. of Macedonia
Jozef Bushati, Luigj Gurakugi 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

James J. Cochran, Univ. of Alabama, Dept. of Information Systems, Statistics, and Management Science, Tuscaloosa, Alabama, USA
Vesna Canger, Univ. of Maribor, Faculty for Economics and Business, Maribor, Slovenia

Anita Ceh Casni, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Drazenka Cizmié, 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

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

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

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

Luca Di Gennaro Splendore, Statistical Consultant of European Union, European Union Election Observation Missions (EUEOM)
Adela Delali¢, Univ. of Sarajevo, School of Economics and Business, Dept. of Quantitative Methods, Sarajevo, Bosnia and Herzegovina
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

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

Rajeev Dwivedi, Institute of Management Technology, Ghaziabad, India

Senad Fazlovi¢, Univ. of Tuzla, Faculty of Economics, Tuzla, Bosnia and Herzegovina

Anuska Ferligoj, Univ. of Ljubljana, Faculty of Social Sciences, Ljubljana, Slovenia

Florin Fesnic, Univ. Babes-Bolyai Cluj & Univ. of lllinois at Urbana-Champaign, Cluj County, Romania

Nancy Flournoy, Univ. of Missouri-Columbia, Dept. of Statistics, Columbia, Missouri, USA

Herwig Friedl, Graz Univ. of Technology, Graz, Austria

Davor Galinec, Croatian National Bank, Zagreb, Croatia

Jakov Gelo, Prof. Emeritus, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Demographics, Zagreb, Croatia

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 Hodzi¢, Univ. of Rijeka, Faculty of Tourism and Hospitality Management, Dept. of Public Finance, Opatija, Croatia

Jasna Horvat, J. J. Strossmayer 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

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

Sasa Jaksi¢, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

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

Dubravka Jurlina Alibegovic, The Inst. of Economics, Zagreb, Croatia

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

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

Sasho Kjosev, Univ. “Ss. Cyril and Methodius”, Skopje, R. of Macedonia & President and Chairman of the Board of Directors,
Association for Regional Development Balkan Economic Forum

Milorad S. Kovacevic, Chief Statistician, United Nations Development Programme, New York City, New York, USA

Péter Kovacs, Univ. of Szeged, Faculty of Economics and Business Administration, Dept. of Statistics and Demography, Szeged,
Hungary

Miladin G. Kovacevic¢, Director General of the Republican Bureau of Statistics of Serbia, and Faculty of Economics, Belgrade, Serbia
Maria Kralova, Masaryk Univ., Faculty of Economics and Administration, Dept. of Applied Mathematics and Computer Science, Brno,
Czech Republic

Marko Kritof, Croatian Bureau of Statistics, Zagreb, Croatia

Mirjana Kujundzi¢ Tiljak, Univ. of Zagreb, School of Medicine, Andrija Stampar School of Public Health, Zagreb, Croatia

NataSa Kurnoga, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Eva Laczka, Hungarian Central Statistical Office (President of the Hungarian Statistical Association), Budapest, Hungary

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

Anita Lee-Post, Univ. of Kentucky, School of Management, Decision Science and Information Systems Area, Lexington, Kuntucky, USA
Goran LeSaja, Georgia Southern Univ. College of Science and Mathematics, Dept. of Mathematical Science, Georgia, USA
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Michael Loupis, Univ. of Applied Sciences of Central Greece, Lamia, Greece

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

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

Suzana Markovi¢, 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

Josipa Mijo€, J. J. Strossmayer Univ. of Osijek, Faculty of Economics, Dept. of Quantitative Methods and Informatics, Osijek, Croatia
Andrija Mihoci, Brandenburg Univ. of Technology Cottbus-Senftenberg Humboldt-Univ. of Berlin, Berlin Area, Germany

Craig A. Molgaard, Univ. of Arkansas for Medical Sciences, Fay W. Boozman College of Public Health, Little Rock, Arkansas, USA
Srdan Mrki¢, United Nations Statistics Division (UNSD), New York City, New York, USA

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

Emilija Nikoli¢ Dori¢, Univ. of Nov Sad, Faculty of Agriculture, Novi Sad, Serbia

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

Irena Pali¢, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Mirjana Peji¢ Bach, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Informatics, Zagreb, Croatia

Sanja Pekovi¢, Univ. of Montenegro, Podgorica, Montenegro

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

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

Judit Podr, Univ. of Pannonia, Georgikon Faculty, Dept. of Economic Methodology, Keszthely, Hungary

Lovrenc Pfajfar, Univ. of Ljubljana, Faculty of Economics, Ljubljana, Slovenia

Bozidar V. Popovi¢, Univ. of Montenegro, Faculty of Science and Mathematics, Podgorica, Montenegro

Yichen Qin, Univ. of Cincinnati, Carl H. Lindner College of Business, Dept. of Operations, Business, Analytics and Information Systems,
Ohio,USA

Zeliko Ragié, Univ. of Banja Luka, Faculty of Economics, R. of Srpska, Banja Luka, Bosnia and Herzegovina

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

Emina Resi¢, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Economics, Sarajevo, Bosnia and
Herzegovina

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

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

Ante Rozga, Univ. of Split, Faculty of Economics, Dept. for Quantitative Methods, Split, Croatia

Tamas Rudas, Center for Social Sciences, Hungarian Academy of Sciences and E6tvds Lorand Univ., Budapest, Hungary

Jasmina Selimovi¢, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Economics, & Dept. of Finance,
Sarajevo, Bosnia and Herzegovina

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

Zdenko Sonicki, Univ. of Zagreb, School of Medicine, Andrija Stampar School of Public Health, Zagreb, Croatia & President of Croatian
Biometric Society, Croatia

Petar Sori¢, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Statistics, Zagreb, Croatia

Janez Stare, Univ. of Ljubljana, Faculty of Medicine, Dept.of Biomedical Informatics, Ljubljana, Slovenia & Institute of Biomedical
Informatics, Ljubljana, Slovenia

Stevan R. Stevi¢, Univ. of East Sarajevo, Faculty of Economics Brcko, Bosnia and Herzegovina

Zeliko Sain, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Economics & Dept. of Finance, Sarajevo,
Bosnia and Herzegovina

Ensar Sehi¢, Univ. of Sarajevo, School of Economics and Business, Dept. for Quantitative Economics, Sarajevo, Bosnia and
Herzegovina

Ana Stambuk, Univ. of Rijeka, Faculty of Economics, Dept. for Statistics, Rijeka, Croatia

Nenad Suvak, J. J. Strossmayer Univ. of Osijek, Dept. of Mathematics, Unit for Probability and Mathematical Statistics, Osijek, Croatia
Josip Tica, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Macroeconomics and Economic Development, Zagreb,
Croatia

Orsolya Téth, Research Institute 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 Tras-os-Montes and Alto Douro, Tras-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

Lidija Zadnik- Stirn, Univ. of Ljubljana, Biotechnical Faculty, Ljubljana, Slovenia

Sejfudin Zahirovi¢, Univ. of Tuzla, Faculty of Economics, Tuzla, Bosnia and Herzegovina
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Davor goriéié, Univ. of Zagreb, Faculty of Economics and Business, Dept. of Managerial Economics, Zagreb, Croatia

Janez Zerovnik, Univ. of Ljubljana, Institute of Mathematics, Physics and Mechanics & Faculty for Mechanical Engineering, Ljubljana,
Slovenia

Sasa Zikgvié, Univ. of Rijeka, Faculty of Economics, Dept. for Finance and Banking, Rijeka, Croatia
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Abstract:

Two-mode social network analysis (SNA) can be applied to data that consists of two sets of units, from analysing
persons and societies to authors and papers. The objective of this paper is to evaluate the possibilities of this approach
for the analysis of connections between researchers and their future research ideas based on survey data. As a case
study we used the data of the 2016 membership survey of the European Hardwoods Innovation Alliance, a trans-
national collaboration of experts in wood science and related fields. They were asked to propose research programmes
dedicated to the sustainable, innovative, added-value use of hardwood species in Europe. 199 different contributors
from 38 countries participated and provided 219 validated innovation ideas that were classified into 17 different topic
categories. Based on two-mode SNA we found that most ideas belong only to one topic, while a small number of
researchers suggested research programmes on more than one topic and thus represent intergroup nodes in the network.
However, we also identified researchers and topics isolated from the larger group of respondents. The case study
highlights the suitability of SNA as a tool for the exploration and visualisation of research communities. The spotted
groups, whose members do not necessarily know each other, suggest an interest for potential exchange and
collaboration, which is a basis for the formation of new research consortia in innovative fields.

Keywords: innovation, research mapping and clustering, social network analysis.
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