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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Fakulta informatiky a statistiky, Vysoka kola ekonomicka, Praha, Ceska Republika (prof.
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2. Faculty of Commerce, Lincoln University NZ, Canterbury, New Zealand (dr. Nguyen)
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vysledkami projektu
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NajvyznamnejSie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
1. Komornikova, M., Mesiar, R.: Aggregation functions on bounded partially ordered sets and

their classification. In: Fuzzy Sets and Systems. - ISSN 0165-0114. - Vol. 175, Issue 1
(2011), s. 48-56

2. Petrickova, A., Komornikova, M.: Copula approach to residuals of regime-switching
models. In: Kybernetika. - ISSN 0023-5954. - Vol. 48, No. 3 (2012), s. 550-566

3. Len€uchova, J.: Testing MSW type of nonlinearity using autocopulas. In: Neural Network
World 23 (1), 2013, s. 49-60

4. Komornik, J., Komornikova, M.: Modelling financial time series using reflections of
copulas. In: Kybernetika (v tlaci)



5. Svetlikova, D., Kohnova, S., Szolgay, J., Komornikova, M.,leavéové, K.: Vyuzitie
hybridnych metdd v hydrologickych predpovediach. Ostrava, CR: Key Publishing s.r.o., 2010.
106 s. ISBN 978-80-7418-084-2

Uplatnenie vysledkov projektu

Vysledky projektu maju zatial registrované 2 SCI citacie, dalSie 3 su v publikaciach domacich
aj zahrani¢nych autorov zadanych do ¢asopisov v databaze SCI. Dosiahnuté vysledky budu
mat aplikacie pri modelovani jedno- a viacrozmernych ekonomickych a finanénych ¢asovych
radov, ale aj ¢asovych radov z inych oblasti (napr. hydrologia, geologia, geodézia a pod.).
Nami navrhnuté modely a metddy rozSiruju potencial doteraz znamych modelov a fitovacich
metdd a v mnohych pripadoch zlepSuju ich popisné a predikéné vlastnosti. V teoretickej
oblasti sme navrhli dva nové testy pre MSW modely, ¢im sa vyrazne skratil Cas potrebny na
modelovaci cyklus MSW modelov.

CHARAKTERISTIKA VYSLEDKOV

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

V ramci rieSenia projektu sme navrhli niekolko novych testov: test linearity oproti nelinearite
typu MSW, test ostavajucej nelinearity pre MSW modely (obidva testy vyrazne skracuju
vypoctovy €as oproti doteraz pouzivanym LR testom, pri ktorych sa kritické hodnoty ziskavaju
simulaciami), test linearity a ostavajucej nelinearity pomocou autokopul pre SETAR a MSW
modely. Odvodili sme vzorce pre vypoclet 2. — 4. centralneho momentu pre 3-reZimovy MSW
proces. Vyrazné zlepSenie popisnych aj predik&nych vlastnosti viacrezimovych modelov sa
nam podarilo dosiahnut zavedenim agregacnych funkcii do viacrezimovych modelov (v
pripade modelov s rezimami uréenymi pozorovatefnou premennou do prepinacieho
mechanizmu a v pripade MSW modelov agregovanim pévodnych &asovych radov). Dalsie
dobré vysledky sme dosiahli pri modelovani nekorelovanych zavislych rezidui linearnych aj
nelinearnych (najma viacrezimovych) modelov pomocou autokopul. Pri vdetkych typoch
modelov sa nam podarilo zavedenim autokopul vyrazne zlepSit popisné (a v pripade MSW
modelov aj predikéné) vlastnosti modelov. Pri modelovani viacrozmernych ¢asovych radov
pomocou kopul sme navrhli viaceré nové triedy kopul, napr. lavé, resp. pravé UCS
(Univariate Conditioning Stable) a DUCS (Distorted UCS) kopule, ako aj parametrické triedy
kopul zavislych na kvadrante (positive and negative quadrant dependent). VyuZitie reflexie
kopul umoznilo konstruovat zaujimavé modely pre vztahy medzi investiciami do akcii a zlata
(najma v obdobi krizy akciovych trhov). Vyznamnym vysledkom v oblasti agregaénych funkcii
je klasifikacia, ktoru sme zaviedli pre agregacné funkcie na ohraniCenych Ciastoéne
usporiadanych mnozinach. Spominané fakty dokumentuju, Ze vSetky planované ciele projektu
boli splnené.

Suhrn vysledkov rieSenia projektu a napinenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project include proposals of several statistical tests for time series models:
a test of linearity against the nonlinearity of the MSW (Markov Switching), a test of residual
nonlinearity for the MSW models (both tests dramatically reduce required computation time in
comparison with previously used LR tests that required simulation based calculations of
critical values). Furthermore, we have introduced the test of linearity and residual nonlinearity
based on autocopulas for SETAR and MSW models. We have achieved a substantial
improvement of prediction qualities of multi-regime models by introduction of aggregation
functions into the multi-regimes models (in the case of regimes determined by an observable
variable we have introduced aggregation into the switching mechanism and in the case of
MSW models the aggregation of original time series was implemented). Another interesting
results were achieved in modelling of noncorrelated dependent residuals of linear and
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nonlinear (mainly multi-regime) models using autocopulas. For all considered types of models
it yielded substantial improvement of descriptive (in MSW case also predictive) qualities. By
modelling of multivariate time series we have proposed several new classes of copulas, e.g.,
left and right UCS (Univariate Conditioning Stable) and DUCS (Distorted UCS) copulas, as
well as parametrical classes of quadrant dependent copulas (positive and negative quadrant
dependent). Using reflections of copulas we have constructed interesting models for
dependencies between investments in stocks and gold (especially during the stock market
crisis). An important result represents the classification that we have introduced for
aggregation functions on bounded partially ordered sets. The above facts document that all
planned goals of the project have been fulfilled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

Prof. RNDr. Magdaléna Komornikova, CSc. Prof. Ing. Alojz Kopacik, PhD.
V Bratislave 23. 3. 2013 V Bratislave 25. 3. 2013

podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemcu
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