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Juggling with the corporate accounting and financial statements is an
integral part of corporate finance, particularly in Slovakia. The main
goal of the thesis is to develop a new model based on the recent
advances in neural networks and machine learning, suited for the
conditions of Slovak business environment. The thesis has a strong
applied research focus, and as such, a close cooperation with the
official authority in Slovakia — Financial Directorate of SR (FD SR)
— will be maintened. There is a submitted APVV project on this
topic, in which the student will be involved and from the FD SR part,
a short-term contract might be provided.

The most commonly used data mining techniques at the beginning of
21st century to detect financial manipulations includes neural
networks, Bayesian analysis, and decision trees (Ngai et al., 2011;
Ravisankar et al., 2011; Feroz et al., 2000; Lin et al., 2003). Later on,
in addition to these methods, the Support Vector Machine (SVM)
was also used (Perols, 2011; Albashrawi, 2016). All these techniques,
led by neural networks, are also a standard part of current research, in
which several techniques are used to compare their performance
simultaneously (Lin et al., 2015). Some works extended the
techniques to KNN (K-Nearest Neighbor), but mainly to hybrid
systems used to identify factors predicting manipulative behaviour
(Kirkos et al., 2007). A less frequently used method in the analysis of
financial manipulations is the Random Forest machine learning
technique, which, however, appears to have significantly better
results compared to other methods (Whiting et al., 2012; Patel et al.,
2019; An and Suh, 2020; Wyrobek, 2020). Due to its accuracy, this
technique is thus coming to the forefront in analysing manipulative
behaviours in current research.

A typical problem of this type of analysis is the class imbalance in
the disproportion of subjects identified as manipulators. Many
methodological approaches have been developed in recent years to
cope with the issue of imbalanced learning. In general, these can be
divided into several categories: sampling methods, cost-sensitive
methods for imbalanced learning, ensemble methods and various
hybrid methods (He and Garcia, 2009). From the methodological
point of view, tackling the problem of high data imbalance will be
one of the major concerns in the thesis.
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Zonglovanie s podnikovym uétovnictvom a uétovnou zavierkou je
neoddelitelnou sucastou podnikovych financii, obzvlast na
Slovensku. Hlavnym cielom tejto prace je vyvinat novy model
zalozeny na najnovsSich pokrokoch v oblasti neurénovych sieti a
strojového ucenia, ktory by bol vhodny pre podmienky slovenského
podnikatel'ského prostredia. Praca mé silné zameranie na aplikovany
vyskum, a preto sa bude udrziavat uzka spolupraca s oficidlnym
organom na Slovensku — Finanénym riaditel'stvom SR (FR SR). Na
tuto tému je podany projekt APVV, do ktorého bude Student
zapojeny a zo strany FR SR modze byt poskytnutd kratkodoba
zmluva.

Medzi najcastejsSie pouzivané techniky dolovania udajov na zaciatku
21. storocia na odhalovanie finan¢nych manipuldcii patria neurénové
siete, Bayesovska analyza a rozhodovacie stromy (Ngai et al., 2011;
Ravisankar et al., 2011; Feroz et al., 2000; Lin et al., 2003). Neskor
sa okrem tychto metod zacala pouzivat' aj metdéda SVM (Support
Vector Machine; Perols, 2011; Albashrawi, 2016). Vsetky tieto
techniky na ¢ele s neurébnovymi sietami st Standardnou sti¢astou aj
existujiceho vyskumu v tejto oblasti, v ktorych sa pouziva viacero
technik na porovnanie ich vykonnosti (Lin et al., 2015). Niektoré
prace rozsirili techniky na KNN (K-Nearest Neighbor), ale hlavne na
hybridné systémy pouZivané na identifikaciu faktorov predikujucich
manipulativne spravanie (Kirkos et al., 2007). Menej casto
pouzivanou metddou pri analyze financnych manipulécii je technika
strojového ucenia Random Forest, ktora vSak modze poskytovat
vyrazne lepSie vysledky v porovnani s inymi metédami (Whiting et
al., 2012; Patel et al., 2019; An a Suh, 2020; Wyrobek, 2020). Tato
technika sa tak vdaka svojej presnosti dostdva do popredia pri
analyze manipulativneho spravania v si¢asnom vyskume.

Typickym problémom tohto typu analyzy je nevyvazenost v datach,
t.J. disproporcia subjektov identifikovanych ako manipulatori. V
poslednych rokoch sa vyvinulo mnoho metodickych pristupov na
zvladnutie problému nevyvaZeného ucenia. Vo vSeobecnosti ich
mozno rozdelit do niekolkych kategérii: metddy vzorkovania,
metody citlivé na néklady pre nevyvazené ucenie, sthrnné metddy a
rozne hybridné metddy (He a Garcia, 2009). Z metodologického
hladiska bude jednou z hlavnych tém prace rieSenie problému
vysokej nevyvazenosti udajov.
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