
Fi
n

an
ci

al
 M

an
ag

em
en

t 
of

 F
ir

m
s 

an
d

 F
in

an
ci

al
 In

st
it

u
ti

on
s

13
th

 In
te

rn
at

io
n

al
 S

ci
en

ti
fi

c 
Co

n
fe

re
n

ce
 –

 P
ro

ce
ed

in
gs

Financial 
Management
of Firms and 
Financial
Institutions

13th 

Proceedings
 September 6 - 7, 2021 
Ostrava, Czech Republic

www.ekf.vsb.cz
Organized by VSB - Technical University of Ostrava, 
Faculty of Economics, Department of Finance

ISBN 978-80-248-4548-7 
ISSN 2336-162X

Faculty of Economics, VSB - Technical University of Ostrava

Sokolská třída 33, 702 00 Ostrava 
Czech Republic



VSB - TECHNICAL UNIVERSITY OF OSTRAVA  

Faculty of Economics, Department of Finance  

 

 

 

 

 

Financial Management of Firms and  

Financial Institutions 

 

13th International Scientific Conference 

 

PROCEEDINGS 

 

 

 

 

 

 

6th – 7th September 2021 

Ostrava, Czech Republic 



 

ORGANIZED BY 

VSB - Technical University of Ostrava, Faculty of Economics, Department of Finance 

EDITED BY 

Miroslav Čulík 

TITLE 

Financial Management of Firms and Financial Institutions 

ISSUED IN 

Ostrava, Czech Republic, 2021, 1st Edition (on-line) 

PAGES 

188 

ISSUED BY 

VŠB - Technical University of Ostrava 

ON-LINE AVAILABLE AT 

www.ekf.vsb.cz/frpfi/en/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISBN 978-80-248-4548-7 (ON-LINE) 

ISSN 2336-162X (ON-LINE)  



 

PROGRAM COMMITTEE 

prof. Dr. Ing. Dana Dluhošová  VŠB - Technical University of Ostrava  

doc. Ing. Svatopluk Kapounek, Ph.D. Mendel University in Brno 

doc. RNDr. Ing. Miloš Kopa, Ph.D. Charles University 

Noureddine Kouaissah, Ph.D. Rabat Business School 

doc. Ing. Michal Krajňák, Ph.D. VŠB - Technical University of Ostrava 

doc. Ing. Aleš Kresta, Ph.D. VŠB - Technical University of Ostrava 

doc. Ing. Peter Krištofík, Ph.D. Matej Bel University in Banská Bystrica  

prof. Sergio Ortobelli Lozza The University of Bergamo 

prof. Ing. Tomáš Tichý, Ph.D. VŠB - Technical University of Ostrava 

 

EDITED BY 

doc. Ing. Miroslav Čulík, Ph.D. VŠB - Technical University of Ostrava 

 

  



 

CONTENTS 

 

Blahušiaková Miriama 
Impact of COVID-19 Crises on Accounting Entities Providing Accommodation Services in 

Slovakia  7 

Borovcová Martina   
Development of national insurance markets of V4 countries   17 

Borovička Adam    
Portfolio making under unstable uncertainty: moving mean-semivariance model   27 

Čulík Miroslav, Gurný Petr, Gao Lun, Zhang Xincheng 
Risk Spillover Effect Analysis by Applying Selected Models 37 

Dluhošová Dana, Zmeškal Zdeněk 
Sectors' product prediction under structural shocks by input-output analysis 52 

Domínguez Ruth 
Open problems about flexible consumers in eletricity markets  60 

Gurný Petr, Sedláková Michaela, Čulík Miroslav 
Rate of Growth Convergence in Two-stage DCF Model 66 

Kalová Dagmar, Brychta Karel 
Intragroup Transactions and their Disclosure – a Case of Czech Developer Enterprises 72 

Kopa Miloš 
Risk minimization using distortion risk measures via linear programming 81 

Lisztwanová Karolina, Ratmanová Iveta 
Assessment of Factors Influencing Final Corporate Income Tax of Construction Sector in the 

Czech Republic 89 

Machek Ondřej, Stasa Michele 
Socioemotional wealth importance and financial performance of family firms: A conceptual model 

and preliminary results 99 

Neděla David 
Do Trading Rules Influence the Market Risk Capital Requirement During a Crisis Period? 

Evidence from the UK and US Markets 108 

Novotná Martina 
Evaluation of Classification Ability of Multiclass Rating Models 118 

Novotný Josef, Kořena Kateřina 
Impact of Covid-19 on the Credit Risk of a Portfolio of Debt Assets 129 

Pastorek Daniel 
Uncertainty Effects of European Integration 138 



 

Pavanati Francesca, Ortobelli Lozza Sergio 
Portfolio selection during the crises 149 

Ptáčková Barbora, Richtarová Dagmar 
Analysis and Prediction of EVA of the Manufacturing industry in the Czech Republic 155 

Šebestová Monika, Dostál Petr 
The choice of the type of image for graphical processing of input data for corporate bankruptcy 

prediction using CNN 164 

Vitali Sebastiano 
Insights for stochastic dominance extension in a multistage Framework 173 

Wang Anlan, Kresta Aleš 
Out-of-Sample Performance Evaluation of Mean-Variance Model Extensions 179 



13th International Scientific Conference on Financial Management of Firms and Financial Institutions Ostrava 

VŠB-TU of Ostrava, Faculty of Economics, Department of Finance  6th – 7th September 2021 
 

149 

Portfolio selection during the crises 

Francesca Pavanati, Sergio Ortobelli Lozza1  

Abstract 

In this paper, we propose a Mean-Variance analysis, with the aim of analyzing the different 

investment choices in the European Stock Market and the ambitious goal of comparing the effects 

on the Stock Market during periods of crises. To do this, five countries with the largest 

capitalization in Europe were chosen: Italy, Germany, France, Spain and United Kingdom. For 

each of the five Stock Markets, we propose an ex-post analysis based on the mean-variance 

optimal choices during the last two decades. Therefore, for each stock market, we examine the 

ex-post optimal mean-variance investments evaluating which sectors were suffering during the 

subprime crisis, the sovereign credit risk crisis and the covid 19 crisis.   

Key words:  

Portfolio choice, market crises, mean-variance analysis, European stock market. 

JEL Classification: G11, G01 

1. Introduction 

On January 30, 2020, following the reporting by China of a cluster of cases of pneumonia of 

unknown etiology in the city of Wuhan, the World Health Organization declared a public health 

emergency of international interest following the outbreak of Coronavirus (Covid-19) in China. 

The following day, considering the particularly widespread nature of the epidemic, several 

European governments declared a state of emergency and implemented the first measures to 

contain the contagion throughout their country (see Casagrande et al. (2020), Agnoletti et al. 

(2020)). The strongly uncertainty regarding the global economic outlook triggered strong 

turbolence on the stock markets which, on a global level, was reflected in large falls in prices 

and an increase in volatily (see Ruzzi and Rubi (2020)). The impact differed across 

geographical areas and sectors, depending on exposure to the pandemic and the effects of 

lockdown measures. Share price trends in the Eurozone, in particular, fell below the level 

recorded at the beginning of 2007 and price volatilty also increased significantly. Portfolio 

choices have changed radically in 2020 even if this crisis presents several differences respect 

to the previous ones (see, among others, Bertocchi et al. (2013), Biglova et al. (2014)).  For this 

reason, in this paper, we want to examine the differences on optimal choices during some crises 

of the last decades. In particular, we propose a Mean-Variance analysis of the five European 

Stock Markets with the largest capitalization in Europe: Italy, Germany, France, Spain and the 

United Kingdom. It’s considered appropriate to point out that the timeframe of our analysis is 

characterized by several financial crises: the Argentina crisis of 2001, the dot-com crisis of 

2001, the subprime crisis of 2007-2009, the European sovereign debt crisis of 2010-2011, the 

Chinese currency crisis of 2014-2015 and, finally, the recent Covid-19 crisis. Specifically, this 

paper considers three crises: the 2007-2009 subpime crisis, the 2010-2011 European sovereign 

debt crisis and the beginning of Covid-19 crisis.  

                                                           
1 University of Bergamo and VSB Technical University of Ostrava e-mail: 

francesca.pavanati22@gmail.com, sergio.ortobelli@unibg.it 

mailto:francesca.pavanati22@gmail.com
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In Section 2 we propose the mean-variance empirical analysis and we discuss the observed 

differences of the optimal choices. In the final section we summarize the results. 

2. The empirical analysis 

In this paper, we deal the portfolio selection problem in a mean-variance framework for five 

European stock markets. We consider the portfolio of returns 𝑥′𝑅, where 𝑥′ = [𝑥1, … , 𝑥𝑛] is the 

vector of percentages of wealth, and  𝑅 = [𝑅1, … , 𝑅𝑛]′ is the vector of returns. We generally 

assume that no short sales are allowed (i.e.,   for any i=1,…n). In particular, at the time 

𝑡, the return of i-th asset obtained over the period (𝑡 − 1, 𝑡) is given by 𝑅𝑖,𝑡=
𝑃𝑖,𝑡−𝑃𝑖,𝑡−1+𝐴𝑖,𝑡

𝑃𝑖,𝑡−1
  where 

𝑃𝑖,𝑡 is the price of the i-th security at time 𝑡 and 𝐴𝑖,𝑡 denotes the cash movement from owning 

the i-th security over the period  (𝑡 − 1, 𝑡).  

According to the mean variance portfolio selection model in the empirical analysis we fit the 

efficient frontier solving the following problem for different values of the mean m: 

,     (1) 

where Q is the variance covariance matrix and m is a fixed mean belonging to the interval 

[𝑚, 𝑚] (𝑚 is the mean of the global minimum variance portfolio and 𝑚 is the mean of the asset 

with the greates mean). 

2.1 The Dataset 

The dataset used in this analysis has been extracted from Datastream. The analysis is placed 

temporally over a period of about 21 years: from November 1999 till November 2020. We use 

a window of four years (1000 trading days) to fit every month the mean-variance efficient 

frontier for each of the five European stock markets we consider: United Kingdoom, Germany, 

France, Italy and Spain. In particular, for each country the assets are shared respect to their 

sector (Datastream Classification) as it follows: 

1) 425 stocks for the the UK stock market that are shared in 12 sectors (automotive, 

construction, electronic, financial, food, industrial, insurance, consumer goods, 

pharmaceutical, technology, support services and mining)  

2) 520 stocks for the German stock market, shared in 10 sectors (automotive, chemical, 

healthcare, industrial, pharmaceutical, technology, consumer goods, electronic, energy 

and telecommunications) 

3) 397 stocks for the France stock market, shared in 10 sectors (automotive, healthcare, 

industrial, insurance, mining, consumer goods, pharmaceutical, construction, electronic 

and food) 

4) 113 stocks for the Italian stock market, shared in 12 sectors (banking, technology, 

electronic, financial, industrial, insurance, tourism, construction, telecommunications, 

media and manufacturing) 

5) 69 stocks for the Spain stock market, shared in 9 sectors (construction, energy, food, 

industrial, mining, real estate, financial, pharmaceutical and consumer goods)  

2.2 The optimal choice procedure and discussion   

For each efficient frontier we compute forty mean-variance optimal portfolios: starting from 

the global minimum variance portfolio till the maximum mean asset. According to Papp et al. 

(2005) and Kondor et al. (2007), we use a Principal Component Analysis (PCA) to reduce the 

dimensionality of the problem, since the number of assets is large for each stock market. In 

practice, for each stock market, at the k-th recalibration (that applies every month, i.e., every 

21 trading days), we evaluate the following steps: 
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Step 1: We apply the PCA to the correlation matrix of the returns. Doing so, we identify the 

factors that explain at least the 60% of the variability. Then, we approximate the returns 

regressing them on these few principal components (with an OLS estimator). 

Step 2: We solve problem (1) for 40 fixed mean m, fitting the efficient frontier. 

Step 3: For the s-th optimal portfolio (s=1,…,40 corresponding to the s-th position of the 

efficient frontier), we compute the ex-post wealth as it follows: 

𝑾𝒕𝒌+𝟏,𝒔 = (𝑾𝒕𝒌,𝒔)𝒛𝒕𝒌+𝟏,𝒔
(𝒆𝒙−𝒑𝒐𝒔𝒕)

 

where 𝐖𝐭𝐤,𝐬  is the ex-post wealth obtained at time  tk from the s-th optimal portfolio of the 

efficient frontier and ztk+1,s
(ex−post)

  is the s-th portfolio ex-post gross return obtained during the 

period [tk, tk+1]. 
Step 4: For each optimal portfolio of the efficient frontier, we evaluate the sectors in which 

we invest (according to the analysis proposed by Kouaissah and Ortobelli (2020)). 

Step 5: We repeat the previous steps for all observations and for each stock market.   

 

From this analysis we can report the results in several tables and graphs. Of course, we cannot 

report all of them in this paper and thus we summarize the results reporting only the case of the 

German stock market that is the best performing one.  

  
Figure 1: Ex-post wealth for optimal mean-variance portfolios of Germany 

 

In particular, Figure 1 represents the ex-post wealth obtained for forty strategies deriving by 

optimal mean-variance portfolios. The first strategy corresponds to the most conservative 

choice of the global minimum variance portfolio, that is the lest risky choice of the efficient 

frontier, and often less profitable. In the case of the German stock market, the 33rd strategy 

presents the maximum ex-post final wealth and, finally, the 40th strategy corresponds to the 

choice of mean maximizer, that is also the most risky choice in the mean-variance framework.  

Next, graphs represent which sectors were profitable or distressed during the period of crises. 

Referring to the example of Germany, the following graphs show investments in the various 

sectors during the subprime crisis (see Figure 2), the European sovereign credit risk crisis (see 

Figure 3) and the Covid-19 crisis (see Figure 4).  
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Figure 2: Investments, in %, made in various sectors in Germany during the subprime crisis 

 

 

 
Figure 3: Investments, in %, made in various sectors in Germany during the European 

sovereign credit risk crisis 

 
Figure 4: Investments, in %, made in various sectors in Germany during the Covid-19 crisis 
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From Figure 2 we deduce that the chemical, automotive and only in minor part (6%) the 

technology sectors are the “mean-variance optimal” sectors during the subprime crises in the 

German stock market. Figure 3 suggests that the technology sector (61%) chemical sector 

(21%) and only in minor part automotive (3%), electronic (4%), healthcare (2%), industrial 

(3%) sectors are the principal “optimal” sectors for the German stock market during the 

European sovereign credit risk crisis. Figure 4 reports the percentage of optimal choices during 

the Covid 19 market crisis for the German market. In particular, we observe that the optimal 

mean variance choices were distributed as it follows: the 24% in Consumer goods, 19% in 

Pharmaceutical, 20% in Healthcare, 16% in Technological, 13% in Energy and 8% in 

Telecommunication sectors.  

2.3 The results 

We  focus our attention on the optimal choices during three systemic crises. Each crisis has 

different timing, methods and consequences and on the basis of the analysis carried out, 

commonalities and differences have emerged, depending on the analyzed country. Specifically, 

the banking sector was particularly weakened following the subprime crisis in all five countries. 

On the other hand, the sectors in which the greatest investment was made are different. 

Specifically, in Italy there was greater investment in the tourism sector, while in Germany, 

France, Spain and the United Kingdom the automotive sector enjoyed greater investment during 

the subprime crisis. Regarding the European sovereign debt crisis, the sector most affected were 

different depending on the country under consideration: Italy weakened in tourism; France 

suffered reductions in investment in the construction sector, together with the United Kingdom; 

Spain suffered losses in the food sector and Germany saw reductions in investment in the 

healthcare, industrial and automotive sectors. However, during the Eruopean sovereign debt 

crisis, investment increased in certain sectors: technology in Italy and Germany, 

pharmaceuticals in France and Germany, and industry in Spain and the United Kingdom. 

Overall, therefore, during the European sovereign debt crisis, taking into consideration only the 

five countries analyzed in this study, the pharmaceutical and industrial sectors suffered the least. 

Finally, regarding the Covid-19 crisis, the sectors that have inevitably been characterized by 

greater investment are healthcare and pharmaceuticals (especially in Germany, France, Spain 

and the United Kingdom). The sectors that, on the other hand, have particularly suffered are 

consumer goods, telecommunications and finance. These results are briefly summarized in the 

following Table 1. In particular, we evidence with X the sectors where we observe a large 

reduction of investments, while we denote with V the sectors where are substantially 

maintained the investments. 

 

Table 1: Brief summary of the main investments during the crises (for sectors in five stock 

markets). 

 
SUBPRIME Italy Germany France Spain UK 

Automotive sector X V V V V 

Tourism sector V X X X X 

Banking sector X X X X X 

CREDIT RISK Italy Germany France Spain UK 

Technology sector V V X X X 

Pharmaceutical sector X V V X X 

Industrial sector X X X V V 

Construction sector X X V X V 

Food sector X X X V X 

COVID 19 Italy Germany France Spain UK 

Healthcare sector V V V V V 
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Pharmaceutical sector V V V V V 

Consumer goods sector X V X X X 

 

3. Concluding remarks 

The paper examines the optimal portfolio choices in five European stock markets during 

three crises of the last two decades. In particular, we evaluate optimal mean-variance choices 

during the subprime crisis, the sovereign credit risk crisis and the recent (not finished) Covid 

19 crises. Even if each country reacts differently to a crisis and each crisis is characterized by 

different timescales, methos and effects, we observe a major common behavior during the 

subprime cirsis and Covid 19 crisis while there are greater differeces during the sovereign credit 

risk crisis. This difference is not very surpricing taking into account that some European 

countries were involved directly in the credit risk crisis.  

Aknowledgments  

This paper was supported by Murst ex-60% Italian funds and through the Czech Science 

Fundation (GACR) under project  19-11965S and VSB-TU Ostrava under the SGS project 

SP2021/15. 

References 

1) Agnoletti M., Manganelli S., Piras F. (2020) “Covid-19 and rural landscape: the case of 

Italy” European Central Bank  

2) Bertocchi M., Consigli G., D’Ecclesia R., Giacometti R., Moriggia V., Ortobelli L.S. 

(2013) "Euro Bonds: Markets, Infrastructure and Trends” World Scientific Book.  

3) Biglova A., Ortobelli S., Fabozzi F. (2014) “Portfolio selection in the presence of 

systemic risk” The Journal of Asset Management, 15: 285-299. 

4) Casagrande M., Favieri F., Tambelli R., Forte G. (2020) “The enemy who sealed the 

world: effects quarantine due to the COVID-19 on sleep quality, anxiety, and 

psychological distress in the Italian population” Elsevier public health emergency 

collection 75: 12-20. 

5) Kouaissah N., Ortobelli S., (2020) “Multivariate stochastic dominance applied to sector-

based portfolio selection”  IMA Journal of Management Mathematics DOI: 

10.1093/imaman/dpaa004 

6) Kondor, I., S. Pafka and G. Nagy, (2007) “Noise sensitivity of portfolio selection under 

various risk measures”, Journal of Banking and Finance 31, 1545-1573. 

7) Papp, G., Pafka, S., Nowak, M.A., Kondor, I., (2005). “Random matrix filtering in 

portfolio optimization”. ACTA Physica Polonica B 36, 2757-2765. 

8) Ruzzi D., Rubi M. (2020) “Equity tail risk in the treasury bond market” Number 1311 

Banca d’Italia 

 


	1_Sbornik_Financial_2021_tisk_včetně ISBN
	2_strana(I)
	3_Obsah_sborníku
	10_Příspěvky_komplet
	10_Blahušiaková Miriama
	11_Borovcová Martina
	12_Borovička Adam
	13_Čulík. Miroslav_kol
	14_Dluhošová Dana, Zmeškal Zdeněk
	15_Domínguez Ruth
	17_Gurný Petr
	18_Kalová Dagmar, Brychta Karel
	19_Kopa Miloš
	20_Lisztwanová Karolína, Ratmanová Iveta
	21_Machek Ondřej, Stasa Michele
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