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for crude oil and natural gas exchange-traded funds. Energy, 155, 462-473. (IF=4,968).

[10] Lydcsa, S. Vyrost, T. (2018). Scale-free distribution of firm-size distribution in emerging
economies. Physica A: Statistical Mechanics and its Applications, 508, 501-505. (IF=2,132).
[11] Avramov, D., Cederburg, S., Lu€ivjanska, K. (2018). Are stocks riskier over the long
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Studie prijaté do tlage:

[13] Lydcsa, S., Vyrost, T., Baumohl, E. (2019). Return spillovers around the globe: A
network approach. Economic Modelling. (IF=1,696).

[14] Baumohl, E. (2019). Are cryptocurrencies connected to forex? A quantile cross-spectral
approach. Finance Research Letters. (IF=1,085)

[15] Vyrost, T., Lydcsa, S., Baumohl, E. (2019). Network-based asset allocation strategies.
The North American Journal of Economics and Finance. (IF=1,098).

Publikované Studie v zahrani¢nych ¢asopisoch indexovanych v Scopus a SSCI:

[16] Horvath, R., Lyécsa, S., Bauméhl, E. (2018). Stock market contagion in Central and
Eastern Europe: unexpected volatility and extreme co-exceedance. The European Journal
of Finance, 24(5), 391-412. (IF=0,848).

Uplatnenie vysledkov projektu

Vysledky projektu maju vyznam z pohladu skumania finan¢nej stability, ktora sa po
poslednej finanénej krize dostava do popredia v centralnych bankach po celom svete.
Vzajomna zavislost finanénych trhov a prelievanie ndkazy medzi trhmi réznych krajin
predstavuje oblast, ktora zasadnym spdsobom ovplyviiuje potencialne dopady buducich
finanénych kriz. V ramci projektu sme sa zamerali na moznosti vyuzivania tedrie grafov v
tejto oblasti, ¢o predstavuje novy spbésob analyzy interdependencie finanénych trhov, ako aj
modelovania moznych determinantov. Vysledky projektu teda maju uplatnenie aj z
metodologického hladiska pre buduci vyskum v oblasti vzajomnych vztahov medzi réznymi
finanEnymi trhmi. V projekte sme sa tiez vyraznejSie venovali predikovaniu volatility réznych
finanénych aktiv, ako aj moznostiam vyuzitia topologickych vlastnosti zostrojenych
finan€nych sieti pri tvorbe efektivneho portfdlia. Tieto dve oblasti maju praktické uplatnenie v
ramci finanéného investovania.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Dosiahnuté vysledky projektu boli obsiahnuté v 15 ¢lankoch publikovanych v zahrani¢nych
karentovanych ¢asopisoch. Medzi najpodstatnejSie radime Studiu, v ktorej sme na zaklade
reSerdnej prace a revidovania existujucich modelov merajucich finanénu nakazu vytvorili
novy koncept zaloZzeny na Grangerovej kauzalite, efekte nesynchronneho obchodovania a
tedrie grafov. MysSlienka spociva v jednoduchej skuto€nosti, a sice Ze obchodovanie na
akciovych trhoch prebieha v réznom €ase v ramci jedného obchodného dia (rézne ¢asové
zoény). S vyuzitim tejto skuto€nosti a testu navrhnutého v praci Hong (2001) sme vytvorili
pomerne komplexnu siet akciovych trhov pozostéavajucu z orientovanych hran (pokial sa
preukazala Statisticky vyznamna kauzalita medzi dvomi trhmi v Grangerovom zmysle).
Prostrednictvom takto zostaveného grafu je mozné skumat presun informacii medzi trhmi,
Strukturu vztahov, ako aj determinanty, ktoré tuto Struktudru ovplyviiuju. Obdobnym
spésobom sme postupovali aj v dalSej Stadii, v ktorej boli predchadzajiuce vysledky
rozSirené jednak v predmete skimania, kde v tomto pripade analyze podlieha presiuvanie
volatility medzi akciovymi trhmi, ale aj v oblasti rozSirenia pouzitej metodologie, kde
namiesto binarnej premennej (existencia/absencia vztahu) modelovanej priestorovym
PROBIT modelom dochadza k uplnejSiemu vyuzivaniu informacie o vztahoch medzi trhmi.
Okrem existencie vztahu je skiumana aj jeho sila, €o je formalne umozZnené aplikaciou
modelu s priestorovym oneskorenim. VyuZitie tohto pristupu ma dodatoénu vyhodu v tom,
Ze umoznuje rozlisit priame a nepriame efekty prelievania vynosov medzi krajinami,
indukované danou sietovou topologickou Strukturou. Takyto spésob presuvania nakazy
medzi akciovymi trhmi je podla nam dostupnych informacii unikatny a umoznil nam
identifikovat nie len Casové efekty otvaracich hodin narodnych burz, ktoré sa preukazali ako
vyznamné, ale najma vysoky autokorelacny priestorovy koeficient poukazuje na vysoku
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mieru prepojenia trhov, v désledku ¢oho v su v odhadnutych priestorovych modeloch
nepriame efekty silnejSie ako priame. To znamena, Ze individualne charakteristiky
jednotlivych trhov nezohravaju taku velku rolu v presune volatility medzi trhmi, ako celkovy
indukovany efekt prelievania vynosov sprostredkovany susednymi trhmi v ramci
zostrojenych sieti (grafov). Vzhlfadom k tomu, ze ide opat o kombinaciu metodolégie, ktoru
doposial nikto neaplikoval, tieto vysledky predstavuju Uplne nové poznatky v danej oblasti.
Dosiahnuté vysledky z predchadzajucich dvoch studii sme zhrnuli do praktickej aplikacie,
zameranej na tvorbu efektivneho portfdlia, ktorého tvorba vychadza z topologickych
vlastnosti vytvorenych finanénych sieti. Na vzorke 45 rbéznych finan¢nych aktiv (akciové
indexy, nastroje dlhopisového a pefiazneého trhu, komodity a meny) sme ukazali, Ze bez
ohladu na typ siete a vyuzitu mieru centrality, stratégie alokacie financnych prostriedkov
zalozené na sietach zlepSuju zakladné vynosové a rizikové miery vytvorenych portfélii. Tieto
ZlepSenia su robustné aj pri zohlfadneni transakénych nakladov. Tato Studia bola okrem
iného prezentovana v ramci Specialnej sekcie dedikovanej projektu na nami organizovanej
konferencii Slovak Economic Association Meeting in KoSice 2017, za u€asti nositela
Nobelovej ceny za ekondmiu Roberta F. Engla.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project were comprised in 15 articles in foreign CC journals. Our most
important study is based on an extensive literature review and revisiting of existing
measures of financial contagion, which led us to a new concept based on Granger causality,
the effects of non-synchronous trading, and graph theory. The idea lies in the simple fact
that stock market trading takes place at different times within a trading day (different time
zones). Using this fact and the test proposed in Hong (2001), we have created a relatively
complex network of stock markets consisting of oriented edges (as long as statistically
significant causality between the two Granger markets has been demonstrated). Through
this network it is possible to examine the transfer of information between the markets, the
structure of relationships, as well as the determinants that influence this structure. In a
similar way we proceeded in a follow up study in which the previous results were expanded
on the subject under the study, where in this case, the analysis is aimed to examination of
volatility spillovers between equity markets, but also to the extension of the methodology
used. In addition to the existence of the relationship between the markets, its economic
significance is also investigated, which is formally allowed by the application of the spatial
lag model. Utilizing this approach has the additional advantage of being able to distinguish
the direct and indirect effects of volatility spillovers among the countries induced by a given
network topological structure. Such a way of contagion between stock markets is, according
to the information available to us, unique and has allowed us to identify not only the
temporal effects of the opening hours of the national exchanges which have proved to be
significant but, in particular, the high autocorrelation spatial coefficient points to a high
degree of interconnection - in the estimated spatial models, indirect effects are stronger than
direct effects. This means that the individual characteristics of individual markets do not play
such a large role in the volatility transmission between markets, as the overall effect induced
by spillovers of neighboring markets within the created networks (graphs). Again, because it
is a combination of methodology that has not been applied by anyone yet, these results
represent a whole new level of knowledge in the field. The results obtained from the
previous two studies have been summarized in a practical application focused on the
creation of an efficient portfolio whose creation is based on topological features of the
created financial networks. On a sample of 45 different financial assets (stock indices, bond
and money market instruments, commaodities and currencies), we have shown that
regardless of the type of network and utilized centrality, network allocation strategies
improve the underlying risk-return characteristics of the portfolios. These improvements are
robust even when we take into account he transaction costs. This study was presented,
among others, within the special section dedicated to this project at the Slovak Economic
Association Meeting in KoSice in 2017, a conference we organized with the participation of
the Nobel Prize winner Robert F. Engle.
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